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We document a strong empirical connection between corporate taxation and the
manufacturing labor share, both in the US and across OECD countries. Our estimates
associate 30 to 60% of the observed decline in labor shares with the fall in corporate
taxation. Using an equilibrium model of an industry where firms differ in their capital
intensities, we show that lower corporate tax rates reduce the labor share by raising the
market share of capital-intensive firms. The tax elasticity of the labor share depends on
the joint distribution of labor intensities and value added at the micro level. Given the
empirical distribution in the US manufacturing sector, our quantitative analysis sug-
gests that corporate tax cuts explain a significant part of the decline in the manufactur-
ing labor share since the 1950s. The shift away from traditionally large, labor-intensive
production units raised the concentration of market shares and reduced the concentra-
tion of employment.
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1. INTRODUCTION

LABOR’S SHARE OF INCOME has been falling across the world, with the most striking de-
clines observed in industries that have traditionally been capital intensive, such as manu-
facturing or mining (see, for instance, Elsby, Hobijn and Şahin (2013) or Karabarbounis
and Neiman (2013)). In this paper, we show that the decline of the labor share coincides
with a downward trend in corporate tax rates and provide a framework to measure the
marginal contribution of lower corporate tax rates to the decline of the labor share.

The downward trend in the labor share of income in the US is shown in panel (a) of
Figure 1. Since 1953 the aggregate labor share fell by approximately 7 percentage points
(pp), from around 65% to 58%. This decline is driven primarily by the manufacturing sec-
tor. Manufacturing labor share measures from the Census and the BEA are shown in the
same figure. While the two sources somewhat disagree on the level of the manufacturing
labor share, they both show declines of over 20 pp between the 1950s and 2016.1 Because
of the shift in the sectoral composition of US production away from manufacturing to-
ward relatively labor-intensive sectors, such as services, the decline in the aggregate labor
share has been muted.
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FIGURE 1.—Corporate taxation and labor’s share of income in the United States. Note: Panel (a) shows the
headline aggregate labor share measure from the US Bureau of Labor Statistics (right y-axis), together with
manufacturing labor shares from the US Census and the National Income and Product Accounts provided
by the Bureau of Economic Analysis (BEA) (left y-axis). We complement the historical BEA data with BEA
KLEMS data from 1986 onward. The average effective corporate tax rate in panel (b) is the ratio of federal
corporate tax revenue to corporate income. Sources: FRED, Tax Policy Center, and Gravelle (2004).

Over the same time period, business taxation has fallen. The average corporate tax
rate—measured as the ratio of federal corporate tax revenue to corporate income—shows
a steady decline from 46% in the 1950s to 16% in 2016 (Figure 1-b). The secular decline
over the years is the result of various tax reforms that reduced the effective marginal
tax rate (MTR) either by directly lowering the statutory tax rate on corporations or by
expanding regulatory exemptions and allowances, such as the depreciation allowance or
the investment tax credit. Based on the statutory provisions, Gravelle (2004) estimates
that the effective MTR on corporate income had declined from over 50% in the 1950s to
27% by 2003. Relative to the headline statutory rate, these average and effective marginal
rates better capture various provisions and exemptions in the tax code as well as efforts to
minimize tax obligations. According to IRS statistics, C-corporations represented about
72% of business receipts on average between 1980 and 2015. The fact that C-corporations
cover a large share of output in the economy is our main motivation for focusing on
corporate tax policy. However, a similar trend is seen in tax rates on pass-through entities
due to the secular fall in top marginal income tax rates since the 1950s and major tax
reforms during the 1980s. The NBER’s tax calculator TAXSIM estimates that the MTR
fell from 46% to 35% for partnerships and from 36% to 23% for sole proprietors between
1979 and 2008.2

These patterns are not unique to the United States. As we show below, there have
been large decreases in labor shares among OECD countries, especially in manufactur-
ing, where the labor share declined by 0.34 pp per year on average between 1981 and 2007.
Throughout this period, corporate tax rates in those countries dropped by 19 pp on aver-
age. More importantly, we find that the labor share fell by more in countries with larger
declines in their corporate tax rate, with a correlation coefficient of 0.71 in our sample.
Using the covariation between these trends within countries and over time, we estimate
that 30 to 60% of the decline in the manufacturing labor share is associated with the fall
in corporate taxation.

2We abstract from organizational choices. If businesses reorganize to minimize tax obligations as in Dyrda
and Pugsley (2017), firms’ tax liabilities may have fallen by more than what Figure 1 suggests.
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Motivated by these facts, we propose a model to study the impact of corporate taxa-
tion on the labor share. Our objective is to quantify the role of tax cuts, abstracting from
other factors that might also impact the labor share. Our model is one of heterogeneous
firms that differ in productivity as well as capital intensities. The aggregate industry la-
bor share is given by an output-weighted average of firm-level shares. A reduction in the
corporate tax rate lowers the cost of capital relative to labor. This disproportionately ben-
efits capital-intensive firms and allows them to capture a larger share of the market. The
ensuing reallocation of output toward capital-intensive firms lowers the aggregate labor
share.

The extent of this reallocation—and thereby the decline in the labor share in our
model—depends on the micro-level distribution of factor price elasticities and output
in an industry. We show that the net-of-tax elasticity of the industry’s labor share is deter-
mined by the output-weighted coefficient of variation of firm-level labor shares. Larger
dispersion in labor shares or higher capital intensity at the industry level leads to larger
declines in the industry’s labor share in response to tax cuts.

We apply the model to study the long-run decline in the manufacturing labor share.
Due to the availability of micro-level data on value added and factor intensities for the
universe of establishments, the US manufacturing sector offers a unique opportunity to
study a wide set of quantitative predictions about the marginal impact of tax rates. These
include the industry’s distributions of firm sizes, employment, and market shares, as well
as its labor share. Importantly, the distribution of output and factor intensities is itself
endogenous to tax rates. Therefore, to assess the long-run effects of tax changes allowing
for such variations in the capital-labor substitutability, we adopt a calibration approach
where we match the joint distribution of labor shares, value added, and employment at
the firm level in 1967. This is essential to pin down the tax elasticity of the sectoral labor
share. We then simulate two economies: one with an effective corporate tax rate of 50%,
as estimated for 1954, and one with a tax rate of 20%, the estimated rate for 2014. The
difference in industry labor shares of the two economies is 12.6 pp, which is about half of
the observed decline in US manufacturing.

Although we focus on the manufacturing sector due to data availability over a long
horizon, declines in the labor share are also seen to varying degrees in most other US
sectors. For example, the mining sector experienced a similarly steep decline, whereas
the wholesale and retail trade sectors show more modest reductions. Interestingly, the
US service sector shows a slight upward trend in its labor share throughout our period of
analysis.3 While a rise in the labor share is difficult to reconcile with lower capital taxes
in our setup, our model does offer a number of reasons for the sectoral variation in the
extent of the decline in the labor share. Section 6 is dedicated to analyzing these sectoral
differences. To do so, we combine the different tax elasticities that are implied by the
sectors’ micro-level distributions of factor intensities with the evolution of each sector’s
effective tax rate. The model’s predictions correlate positively with the realized changes
in the labor share across sectors, largely reflecting sectoral differences in tax elasticities.
Changes in sector-specific effective tax rates have also played a role, implying relatively
larger declines in manufacturing and transportation, and smaller declines in services and
mining.

3Across the countries in our sample, the labor share has declined in most industries, albeit to a lesser degree
relative to manufacturing. The two exceptions are the service sectors in Denmark and the US, where we see
slight increases in the labor share. In our analysis of the cross-country data below, we point to the relevance
of counteracting trends in the service sector, which have more than offset the downward pressure on the labor
share from tax cuts.
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In our model, a reduction in corporate taxation also has implications for the distribu-
tions of employment and value added. The shift of production toward capital-intensive
firms translates into higher market concentration. However, because the expansion of
output implied by lower corporate tax rates is led primarily by capital-intensive firms, the
concentration of employment declines. Labor-intensive firms, initially among the largest
employers, shrink in size, in terms of both output and employment.

In Section 7, we test these predictions among US manufacturing industries. First, us-
ing the variation in state-level effective corporate tax rates, we find that lower corporate
income tax rates are associated with a decline in the state’s manufacturing labor share.
Second, in industries where the effective tax rate declined by more, sales and value added
became more concentrated over time in line with the model’s predictions. Third, both em-
ployment concentration and average establishment size in manufacturing show a steady
decline since the 1970s. Fourth, capital and investment per worker increased by more in
manufacturing industries located in states that lowered their corporate tax rates. These
patterns corroborate the theory that the decline in the labor share was caused in part by
lower corporate tax rates.

The model’s predictions regarding the distributions of labor shares and value added are
consistent with recent empirical findings. Autor, Dorn, Katz, Patterson, and Van Reenen
(2020) show that a large part of the decline in the labor share took place within indus-
tries and that it was associated with rising market concentration in those industries. In
their analysis of manufacturing establishments, Kehrig and Vincent (2021) show that the
correlation between market shares and labor shares declined over time, resulting from a
shift of market shares toward capital-intensive establishments. They document that the
distribution of labor shares across establishments has otherwise remained stable.

Our paper contributes to the recent literature on the causes of the decline in the labor
share. We focus on an institutional element, corporate taxation; however, not to the exclu-
sion of other proposed explanations. Several studies focus on aspects of the production
function as an explanation. Karabarbounis and Neiman (2013) argue that a decreasing
price of capital equipment in recent decades has led to capital deepening and reduced the
labor share of output, implying that capital and labor are substitutes in production (with
an elasticity of substitution greater than one). Lawrence (2015) argues that capital and la-
bor are complements and attributes the fall of the labor share to effective labor deepening
that resulted from labor-augmenting technical change. Glover and Short (2019) find an
elasticity of substitution between capital and labor near or below unity, implying that capi-
tal deepening cannot explain the decline in the labor share. Alvarez-Cuadrado, Van Long,
and Poschke (2018) assume that labor and capital are gross complements, and argue that
the fall in the labor share is a result of differences in the paces of capital-biased technical
change in the service and manufacturing sectors. In Acemoglu and Restrepo (2018), the
automation of tasks reduces the labor share as more and more tasks are completed by
machines.

Another strand of papers focuses on changes in the market structure to explain the fall
in the labor share. Autor et al. (2020) argue that the increase in market concentration
could result from a rising price elasticity of demand that led to an increase in product
competition among firms and resulted in the most efficient (and capital-intensive) firms
grabbing a larger share of the market. On the other hand, De Loecker, Eeckhout, and
Unger (2020) find that firms’ market power has increased in the US, and argue that this
raised the profit share at the expense of the labor and capital shares.4

4The idea that productive firms have gained an advantage vis-à-vis the rest of the economy is also expressed
in Aghion, Bergeaud, Boppart, Klenow, and Li (2023) and Akcigit and Ates (forthcoming). In Aghion et al.
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Broadly speaking, the literature has largely ignored institutional elements that may po-
tentially be responsible for the decline in the labor share. One exception is Elsby, Hobijn
and Şahin (2013), who consider deunionization in the US as a potential factor, but find
little correlation between the rate of unionization and labor shares across industries.5

In the next section, we document the link between corporate taxation and the labor
share among OECD countries. In Section 3, we present our model and in Section 4, we
provide a theoretical analysis of the effect of corporate taxation on the industry. Section 5
presents the quantitative evaluation of the impact of lower corporate taxes. Section 6
examines the variation in the decline of the labor share across major sectors. Section 7
assesses the predictions of the model in regard to the distributions of employment and
value added in the US manufacturing sector. Section 8 concludes.

2. CORPORATE TAXES AND THE LABOR SHARE IN OECD COUNTRIES

In this section, we empirically investigate the link between corporate taxation and the
labor share at the country level. Our data cover the period 1981–2007 for a set of OECD
countries. The data on labor shares come from the World KLEMS database. Corporate
tax rates are taken from the OECD and represent the combined central and subcentral
statutory tax rates, where applicable.6 See Online Appendix A for the details of our data
sets.

Between 1981 and 2007, labor shares fell considerably. For the countries we observe
throughout the sample period, the average fall in the aggregate labor share was 0.26 pp
per year. This trend is more pronounced in the manufacturing sector, where the labor
share fell by 0.34 pp per year. This pattern is shared by most countries. The largest de-
clines occurred in Sweden, Austria, and Ireland, where manufacturing labor shares de-
clined by well over 20 pp. The smallest changes occurred in Spain, Italy, and France.

At the same time, there have been significant cuts to corporate tax rates. For the same
set of countries, the average decline in the corporate tax rate between 1981 and 2007 was
19 pp, with substantial variation across countries. Among the countries with the largest
cuts are Finland, Ireland, Austria, and Sweden with declines of over 30 pp (see Klein and
Ventura (2021) for a detailed analysis of the business tax reform in Ireland). Almost no
change in the corporate tax rates occurred in Italy and Spain. The underlying time series
are shown in Online Appendix A.3.

At a cross-sectional level, there is a strong correlation between corporate tax rates and
labor shares of income. Figure 2 shows a scatter plot of the two variables in 2007, for both
manufacturing and the aggregate economy. The correlation coefficient is 0.60 with a stan-
dard error (s.e.) of 0.14 for manufacturing and 0.39 (s.e. 0.17) for the aggregate economy.
The fact that the correlation is higher for manufacturing is not surprising. Because labor
costs are deducted from profits, the tax burden essentially falls on capital. As a result,
capital-intensive sectors are more sensitive to the corporate tax rate.

(2023), productive firms expand into new markets due to falling costs. This leads to higher long-run markups
and a lower long-run labor share. In Akcigit and Ates (forthcoming), a decline in knowledge diffusion across
firms increases markups of top-firms and thereby reduces the labor share.

5Several papers attribute a significant fraction of the decline in aggregate labor shares to measurement issues,
coming from housing (Rognlie (2015)) and intellectual property products (IPP) (Koh, Santaeulàlia-Llopis, and
Zheng (2020)). The latter authors show that IPP matters mainly outside of manufacturing, which is our focus.
We rely on administrative data for calculating manufacturing labor shares and do not use household-level data
that might be susceptible to, for example, changes in house prices.

6We use statutory tax rates in our cross-country analysis. The operating assumption is that the relative
changes in the statutory rates are representative of those in the effective rates across countries.
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FIGURE 2.—Corporate tax rate and labor share across countries. Note: Statutory corporate tax rate and
labor shares of income in the manufacturing sector and the aggregate economy in 2007. The correlation coef-
ficient is 0.60 (s.e. 0.14) for the manufacturing sector and 0.39 (s.e. 0.17) for the aggregate economy. Source:
OECD and KLEMS.

Figure 3 shows the country-level changes in the labor share between 1981 and 2007
against the changes in the corporate tax rate. There is a strong positive correlation be-
tween the two variables, especially in the manufacturing sector, where the correlation co-
efficient is 0.71 (s.e. 0.12). Countries that implemented larger cuts in corporate tax rates
experienced a stronger fall in labor’s share of income. A positive relation is also observed
for the aggregate economy, with a correlation coefficient of 0.41 (s.e. 0.17).

To test the relationship between labor shares and corporate tax rates more formally,
we regress the labor share on the corporate tax rate, controlling for fixed country and
year effects. The results are reported in Table I. In manufacturing, the coefficient on the
corporate tax rate is 0.36 (s.e. 0.09). This suggests that a 10 pp drop in the corporate

FIGURE 3.—Trends in corporate tax rate and labor share: 1981–2007. Note: Changes (in percentage points)
in statutory corporate tax rate and labor shares of income between 1981 and 2007. The correlation coefficient
is 0.71 (s.e. 0.12) for the manufacturing sector and 0.41 (s.e. 0.17) for the aggregate economy. Source: OECD
and KLEMS.
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TABLE I

CORPORATE TAXATION AND THE LABOR SHARE.

Manufacturing Aggregate Manufacturing Aggregate

Corporate Tax Rate 0.36 0.12 0.18 0.10
(0.09) (0.04) (0.06) (0.05)

Country Trends No No Yes Yes

N 579 579 579 579

Note: The dependent variable is labor’s share of income. All specifications control for fixed year and country effects. Specifications
(3)–(4) control for country-specific linear trends. Standard errors are clustered at the country level. Source: OECD and KLEMS.

tax rate is associated with a 3.6 pp decrease in a country’s manufacturing labor share.7
Given the observed declines in the tax rates, the estimates in columns 1 and 2 of Table I
imply that, on average, the corporate tax cuts are associated with a 7.7 pp drop in the
manufacturing labor share and a 2.6 pp drop in the aggregate labor share throughout the
sample period. These values correspond to 60% of the observed decline in manufacturing
and 30% of the aggregate decline.

One concern with these results may be the presence of other factors that lead to a
decline in the labor share and that may be correlated with changes in the corporate tax
rate during the sample period. To address this concern, we include country-specific trends
in the labor share for each sector in columns 3 and 4 of Table I. The coefficient of the
corporate tax rate is therefore identified by the accelerations and decelerations in the
pace of the decline in the labor share. For the manufacturing sector, the coefficient on the
corporate tax rate is somewhat smaller at 0.18 (s.e. 0.06). This lower coefficient implies
that corporate tax cuts explain 31% of the decline in the manufacturing labor share for
the countries in our sample. The coefficient for the aggregate economy remains almost
unchanged at 0.10 (s.e. 0.05), and implies that corporate taxes are associated with 26% of
the decline in the aggregate labor share.

It is important to note that the coefficients in columns 3 and 4 are identified by the
deviations from the trend in one country relative to another. The assumption behind this
approach is that the long-run association between the trends in corporate taxes and the
labor share is a coincidence. As a result, the estimates represent a shorter-run elasticity of
the labor share with respect to tax rates. Reflecting the Le Chatelier principle (Samuelson
(1947)), the long-run elasticity is presumably larger if short-run adjustments to the factor
intensity of production are costly. The estimates from the trend specifications can there-
fore be considered as a lower bound to the extent that the correlation between trends in
fact reflects a causal relationship. We conclude that the fall in corporate taxes can explain
between 31 to 60% of the decline in the manufacturing labor share across countries.

In Online Appendix C.2, we show that lower corporate tax rates were also accompanied
by a rise in capital investment across countries. A 10-percentage point reduction in the
tax rate is associated with a 3 to 5% increase in the capital-to-labor ratio across specifica-
tions. Combined with the positive tax elasticity of the labor share in Table I, our findings
are consistent with the substitution of capital for labor in response to a reduction in cor-
porate taxes. This is in line with Karabarbounis and Neiman (2019), who also emphasize

7To check the sensitivity of the results to specification, we regressed 10-year changes in the labor share on
10-year changes in the corporate tax rate. The coefficients are 0.36 (0.18) for manufacturing and 0.15 (0.05)
for the aggregate economy. These results are reported in Online Appendix C.3.
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factor substitutability in their analysis of the role of falling capital prices in the global de-
cline in the labor share. Note, however, that our findings in Table I are not driven by a
correlation between corporate tax rates and investment good prices. Controlling for the
price of capital in our regressions does not significantly affect our results in Table I. The
coefficients on the corporate tax rate are 0.32 (0.09) and 0.09 (0.04) for manufacturing
and the aggregate economy.8

Our takeaway from the cross-country analysis is that falling corporate tax rates are an
important element for understanding the decline in the labor share, especially in the man-
ufacturing sector. The results should nonetheless be interpreted with caution, as causality
is hard to establish without truly exogenous shifts in corporate tax policy, which are hard
to come by at a macro scale. We therefore develop a model to analyze, theoretically and
quantitatively, the effect of corporate taxes on the labor share. The model allows us to
study this effect in isolation by abstracting from other factors that might influence the
empirical trends in the labor share.

3. AN INDUSTRY MODEL WITH HETEROGENEOUS FACTOR INTENSITIES

We develop an industry equilibrium model that builds on Hopenhayn and Roger-
son (1993), modified to include corporate taxes and heterogeneity in labor intensities.
The resulting framework connects the production technologies at the firm level with the
industry-level response to changes in factor prices, in the spirit of Houthakker (1955),
and more recently Oberfield and Raval (2021). This allows us to quantify the impact of
tax changes on an industry’s labor share based on the empirical distributions of output
and labor shares among firms.

The model economy contains a mass of firms, a representative household, and a gov-
ernment. All firms produce a single good using capital and labor. Capital is managed
by firms and labor is provided by the household. Output can be consumed or invested.
The government taxes firms and redistributes the proceeds to the household in a lump-
sum fashion, ensuring a balanced budget at all times. Time is discrete and the horizon is
infinite. In what follows, we present the decision problems of firms and the household,
describe the composition of firms in the industry, and define the stationary competitive
equilibrium.

3.1. Incumbent Firms

At time t, there is an endogenous mass of incumbent firms, indexed by j. Firms dif-
fer in their capital stocks, determined by past investment choices, and in their produc-
tion technologies, defined by efficiency, εj , and capital intensity, αj . Technology is time-
invariant.9 Given capital, kjt , each firm hires labor, njt , to carry out production. Output is
given by qjt = εjkjt

αjnjt
βj . The production function displays diminishing returns to scale:

8These are the lowest coefficients we obtained across three alternative measures for the relative price of
capital obtained from the Penn World Tables (version 9.1): the prices of capital stock, capital services, and
investment goods, all relative to the price of household consumption. We have also controlled for labor costs
using labor compensation per employee as a proxy for the wage rate. The coefficients in this case increase from
0.32 to 0.33 in manufacturing and 0.09 to 0.11 in the aggregate economy.

9As we show below, the industry labor share is determined by the cross-sectional distribution of firms’ fac-
tor intensities. For a given stationary distribution, temporal variations in firm-level capital intensities do not
change the industry’s labor share. We use the terms firms and establishments interchangeably throughout the
exposition of the model. Note also that output and value added are identical in our model.
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αj + βj = γ < 1� ∀j, implying a unitary elasticity of substitution between capital and la-
bor at the establishment level. Our choice of a Cobb–Douglas form at the micro level is
motivated by empirical work that highlights roughly constant labor shares for a given es-
tablishment over time (Kehrig and Vincent (2021)). As we show below, the industry labor
share depends on how output is allocated across establishments and can thus vary over
time.10 We drop the firm subscripts j and t from hereon for brevity.

Firms produce and sell their output to maximize profits net of taxes. Formally, letting
p denote the price of the output good and w the wage rate, we define a firm’s income
before taxation as revenue minus labor expenses:11

πb(k�ε�α) = max
n

pεkαnβ −wn� (1)

where β = γ − α. Let n(k�ε�α) denote the associated labor demand. A fraction τ > 0
of πb(k�ε�α) is taxed. The remaining income is distributed to shareholders and used to
finance capital investment, i, which determines next period’s capital stock: k′ = i + (1 −
δ)k, given a rate of depreciation δ ∈ (0�1].

Incumbent firms may stochastically exit the economy at an exogenous rate x indepen-
dent of their technology or size.12 Conditional on survival, future profits are discounted
with ρ ∈ (0�1). The effective discount rate, including the probability of firm survival, is
ρ̃ = ρ · (1 − x). Given its capital stock, k, and its technology, (α�ε), a firm chooses k′ to
maximize its value, defined by the present-discounted distributions to shareholders.

V (k�ε�α) = max
k′

{
(1 − τ)πb(k�ε�α) +pk(1 − δ) −pk′ + ρ̃V

(
k′� ε�α

)}
� (2)

Let k′(k�ε�α) denote the associated capital policy function.

3.2. Entry and Exit

Once a firm exits, it cannot reenter the market at a later period. It liquidates all re-
maining resources and distributes them to its shareholders. There is a large mass of ex
ante identical potential entrants who can join the industry anytime by paying an entry
cost of ce > 0 units of output. This represents the cost of setting up shop, identifying a
target customer group, etc. Once the entry cost has been paid, entrants draw a random
efficiency level ε from the density H(ε), and capital intensity α from the density G(α).
The two draws are independent. The new firm then makes an investment for the first
period of operation.

Potential entrants weigh the entry cost against the expected value of a firm before its
technology is revealed. Free entry implies that the net value of entry must be zero at any

10As in Oberfield and Raval (2021), the elasticity of substitution between capital and labor is larger at the
industry level than at the plant level in our model. Whereas they estimate a less than unitary elasticity both at
the plant and industry level, our model features a more than unitary elasticity at the industry level since the
plant level elasticity is 1, as we show in Section 4.

11For expositional simplicity, we do not allow firms to write off depreciation expenses or debt service. This
has no bearing on our quantitative results because the simulations below are based on effective marginal tax
rates that already take into account the tax provisions for depreciation and debt-financing.

12This is motivated by empirical work in Kehrig and Vincent (2021), who do not find a significant role for
entry and exit in the decline of the manufacturing labor share. A model with endogenous exit behavior would
predict larger declines in the labor share than we find here.



2380 B. KAYMAK AND I. SCHOTT

equilibrium with positive entry, giving the following equality:

pce =
∫ ∫

V (0� ε�α) dH(ε) dG(α)� (3)

Factors that raise the value of an incumbent firm for a given price level, such as a decline
in the corporate tax rate, attract more entry. This triggers a change in the equilibrium
price to ensure that the free-entry condition is satisfied.

3.3. Distribution of Firms

The equilibrium distribution of firms is determined by entry and exit. The evolution of
the distribution of incumbent firms, denoted by μ, is given by

μ′(k′� ε�α
) =

∫
k

(1 − x)μ(k�ε�α)I
(
k′�k�ε�α

)
dk+Mh(ε)g(α)I

(
k′�0� ε�α

)
� (4)

where the indicator function I(k′�k�ε�α) = 1 if k′(k�ε�α) = k′ and M denotes the mass
of entrants.

3.4. Households

There is a representative household with preferences over streams of consumption
goods. The household is endowed with one unit of productive time each period. Labor
is supplied inelastically to the production sector in return for wage income. The house-
hold owns all firms.13 Consumption expenditures are financed through disposable income,
which consists of labor earnings, dividends from firms, and transfers from the government:
p ·C = w · 1 +D+ T .

3.5. Competitive Equilibrium

Let s = (k�ε�α) denote the state of a firm. A stationary recursive competitive equi-
librium consists of nine endogenous objects: a policy function for labor demand n(s),
a policy function for capital demand k′(s), a value function for firms V (s), a positive
mass of entrants M , a distribution of incumbent firms μ(s), aggregate consumption C,
aggregate dividend payments to households D, government transfers to households T ,
and an output price p, such that (i) n(s) solves the labor decision problem in (1), (ii)
k′(s) solves the investment problem in (2), (iii) V is the value function (2) evaluated
at the optimal policy functions, (iv) the labor market clears

∫
n(s)μ(s) ds = 1, (v) the

distribution of incumbent firms is stationary: μ′(s) = μ(s), (vi) the household’s bud-
get constraint holds: p · C = w · 1 + D + T , (vii) dividends equal net aggregate prof-
its D = ∫

[(1 − τ)πb(s) − pδk]μ(s) ds − Mpce, (viii) the government budget is balanced
T = τ

∫
πb(s)μ(s) ds, and (ix) the free-entry condition (3) is satisfied at price p.

13Because we study steady-state equilibria, we abstract from the household’s portfolio choice problem for
brevity. More generally, the household chooses a consumption stream Ct along with shares at (s) of each firm
type s = (k�ε�α), to maximize lifetime utility

∑∞
t=0 u(Ct) subject to the sequential budget constraint Ct +∫

νt (s)at+1(s)ds =wt · 1 + ∫
(νt (s) +Dt (s))at (s))ds+Tt , where νt (s) is the price of a share and Dt (s) denotes

dividends. At the steady state, Ct = Ct+1, implying the constant discount rate ρ̃ in the firm’s problem; νt (s)
equals the value of a firm V (s), and the household holds the entirety of all firm types: at (s) = μt (s).
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The wage rate is the numéraire, and hence, does not appear explicitly. The equi-
librium definition implies aggregate feasibility, that is, total output equals the sum of
aggregate consumption, investment, and resources spent on entry costs:

∫
qμ(s) ds =

C + ∫
δkμ(s) ds +Mce.

Given the parameters, we compute the numerical solution to the stationary equilibrium
as follows. For a given tax rate τ, we guess a price level p and compute policy functions for
capital and labor along with the associated value function. If the value does not equal the
entry cost pce, we adjust the price guess. We continue this guess-and-verify procedure via
a bisection method until we find the equilibrium price at which the free-entry condition
is satisfied. Because the distribution of incumbent firms is homogeneous of degree one in
the mass of entrants, M can be pinned down through the labor market clearing condition.
The stationary distribution of firms then determines aggregate dividends and taxes, which
determine the steady-state consumption level.

4. CORPORATE TAXES AND THE INDUSTRY LABOR SHARE

In this section, we analyze the stationary equilibrium of the model and demonstrate
how corporate taxes affect factor demands and the labor share in the industry. To main-
tain tractability, we aggregate firms with different efficiencies, ε, but the same level of
capital intensity α. This yields a representative firm for each type α with the production
function q(k�n�α) = E[ε

1
1−γ ]kαnβ. Without loss of generality, we normalize productivity

such that E[ε
1

1−γ ] = 1.14 We return to the original formulation for the quantitative analysis
in Section 5.

In what follows, we first establish the relationship between factor prices and the distri-
bution of output among firms with different capital intensities. This allows us to translate
changes in relative factor prices into changes in industry factor shares. The partial equi-
librium effects are analyzed first, followed by the general equilibrium effects that arise
from changes in the industry’s price level. We conclude by linking the effects of a change
in the tax rate to equilibrium prices and establish our main result. Finally, we discuss the
elasticity of factor substitution in our framework.

The optimal labor and capital demand functions implied by the firm’s problem in (2)
are

n(α) =
(
β

w̄

) 1−α
1−γ

(
α

rτ

) α
1−γ

and k′(α) =
(
β

w̄

) β
1−γ

(
α

rτ

) 1−β
1−γ

� (5)

where w̄ = w/p is the effective cost of labor and rτ ≡ 1
1−τ

( 1−ρ̃

ρ̃
+ δ) is the gross user cost

of capital as a function of the effective discount rate, the corporate tax rate, τ, and the
depreciation rate, δ. Note that rτ is increasing in τ, while w̄ is decreasing in the price
level, p. Labor demand is not distorted by the corporate tax rate because labor costs
are deducted from profits in (1). By contrast, corporate taxes reduce capital demand by
increasing the cost of capital rτ. Combining the factor demands in (5), output is given by

q(α) =
(
α

rτ

) α
1−γ

(
β

w̄

) β
1−γ

� (6)

14We abstract from long-run growth. Balanced growth, where firm-level distributions of employment and
output are stable, requires that entry costs rise with output (Klenow and Li (2022)). In our model, this is
necessary to keep the labor share stable in a growing economy. By normalizing aggregate productivity, we
implicitly assume that the entry costs rise with aggregate productivity.
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and the corresponding capital and labor cost elasticities of output are

ηq�rτ = − α

1 − γ
� ηq�w̄ = −γ − α

1 − γ
� (7)

Capital-intensive firms (higher α) are more sensitive to changes in the cost of capital and
less sensitive to changes in the cost of labor. Similarly, changes in the real wage, w̄, gener-
ate a stronger output response among labor-intensive firms. As a result, the distribution
of output across firms depends on the relative cost of capital and labor.

The industry labor share, denoted by β̂q, is the output-weighted average of firm-level
labor shares:

β̂q =
∫

λ(α)β(α) dG(α) = γ −
∫

λ(α)αdG(α) = γ − α̂q� (8)

with output weights λ(α) given by

λ(α) = q(α)∫
q(α) dG(α)

� (9)

Because G(α) is fixed, changes in the industry labor share in the model are driven entirely
by changes in the distribution of output. The following lemma establishes how a firm’s
output weight λ(α) responds to a change in the cost of capital.15

LEMMA 1: The partial elasticity of output share λ(α) with respect to the cost of capital rτ
is

ηλ�rτ = −α− α̂q

1 − γ
�

Lemma 1 shows that the change in the market share of type-α firms depends on their
relative capital intensity. Following a drop in the cost of capital, firms with above-average
capital intensities (α > α̂q) see a rise in their output shares, while those with below-
average intensities see a decline. These changes reduce the industry’s labor share. The
proposition below reports the magnitude of this effect in partial equilibrium.

PROPOSITION 1: For a given price level p, a decrease in the cost of capital lowers the
industry’s labor share, with the marginal change given by

∂β̂q

∂log rτ
= σ̂2

q (α)

1 − γ
�

where σ̂2
q (α) = ∫

λ(α)(α− α̂)2 dG(α) is the output-weighted variance of capital intensity in
the industry.

When σ̂2
q (α) = 0, all firms in the industry have the same capital intensity regardless

of the relative factor price. However, when there is dispersion in capital intensities, a

15All proofs can be found in the Appendix.
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lower cost of capital raises the output share of capital-intensive firms, resulting in a fall
in the industry’s labor share. The larger the dispersion in factor intensities, the larger the
reallocation of output, and hence, the larger the decline in the industry’s labor share.

Next, we discuss the impact of the corporate tax rate on the equilibrium price. In the
model, the equilibrium price is determined by the free-entry condition, which equates the
cost of entry to the expected value of the firm. A higher tax rate τ lowers the value of the
firm while a higher price level raises the value of the firm as stated in Lemma 2.

LEMMA 2: Firm value is decreasing in τ and increasing in p.

A decrease in the tax rate raises the firm value, which encourages entry. To ensure
that the free-entry condition is met, the price level p must fall. This result is obtained by
combining Lemma 2 with the free-entry condition in the proposition below.

PROPOSITION 2: With free entry, the equilibrium price, p, is increasing in the tax rate, τ.

Proposition 2 states that any additional profits from lower tax liabilities are passed onto
consumers through lower prices. This results in a higher real wage w̄ = w/p (recall that
the wage rate serves as the numéraire (w = 1)). As in Harberger’s (1962) seminal analysis,
a fall in the price, p, amplifies the gains from lower corporate taxes to consumers and
workers, partially offsetting the gains in profits.16 In industry equilibrium models, this is
operationalized by the competitive pressure at the firm entry margin.

A fall in the equilibrium price effectively raises the cost of labor by reducing the revenue
per unit of output sold relative to the wage cost of producing that unit. As labor-intensive
firms are more sensitive to labor costs, their output share falls further as established by
the following lemma.

LEMMA 3: The partial elasticity of output share λ(α) with respect to price p is

ηλ�p = −α− α̂q

1 − γ
�

Firms that are more labor intensive than the average firm in the industry, that is, α< α̂q,
see their output shares fall following a decrease in the price level. This additional shift of
production toward capital-intensive firms results in a further decline in the labor share in
the industry.

PROPOSITION 3: A decrease in the price level lowers the aggregate labor share, with the
marginal change given by

∂β̂

∂logp
= σ̂2

q (α)

1 − γ
�

Together, Propositions 1 and 3 determine the total effect of a fall in the corporate tax
rate on the aggregate labor share in equilibrium. The following proposition combines the
partial and general equilibrium effects and gives the main result of this section.

16Recent empirical papers suggest that the tax burden is shared between capital and labor. Fuest, Peichl, and
Siegloch (2018), for instance, find that in Germany the economic incidence on capital of corporate taxation is
half the statutory incidence. Saez and Zucman (2016) find that about a third of state-level corporate taxes are
passed on to labor.
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PROPOSITION 4: The total (equilibrium) elasticity of the aggregate labor share with respect
to the net-of-tax rate is given by

ηβ̂q�(1−τ) = − 1
1 − γ

(
σ̂2

q (α)

β̂q

)2

< 0�

The overall decline in the aggregate labor share in response to lower taxes depends on
(i) the tax elasticity of the user cost of capital, (ii) the cost elasticity of industry prices, and
(iii) the dispersion of factor intensities in the industry. Increases in either of these factors
lead to larger declines in the industry’s labor share. Proposition 4 shows that these three
factors can be summarized by the output-weighted coefficient of variation of micro-level
labor intensities. A tax cut decreases the industry’s labor share by more, the larger is the
dispersion of labor intensities and the lower is the initial level of the industry’s labor share.
The span-of-control, γ, determines how elastic production is with respect to factor costs.
Higher γ generates a larger shift in output toward capital-intensive firms, and result in a
higher net-of-tax elasticity of the industry’s labor share.

The reallocation of output away from labor-intensive firms raises capital and lowers
labor per establishment. The following proposition lays out the relevant elasticities with
respect to to the net-of-tax rate.

PROPOSITION 5: The equilibrium elasticities of the average demand for capital, k̄, and
labor, n̄, with respect to the net-of-tax rate (1 − τ) are

ηk̄�(1−τ) = 1
1 − γ

(
1 − β̂k

β̂q

)
> 0 and ηn̄�(1−τ) = 1

β̂q

(
β̂q − β̂n

1 − γ
− 1

)
< 0�

Here, β̂k and β̂n are capital- and employment-weighted averages of firm-level labor
shares. Because employment is skewed toward labor-intensive firms and capital is skewed
toward capital-intensive firms, β̂k < β̂q < β̂n in our model. Combining the two elastici-
ties gives the response of aggregate capital per worker in the industry, as shown in the
following proposition.

PROPOSITION 6: The equilibrium elasticity of aggregate capital per worker with respect to
the net-of-tax rate is

ηK/N�(1−τ) =
[

1 + β̂n − β̂k

1 − γ

]
︸ ︷︷ ︸

ηK/N�w̄/rτ

· 1

β̂q︸︷︷︸
ηw̄/rτ�(1−τ)

> 1�

This elasticity has two components. The term in brackets is the elasticity of factor sub-
stitution, ηK/N�w̄/rτ . It is above one because β̂k < β̂n. Because the micro-level production
function is Cobb–Douglas, the excess substitutability comes entirely from the reallocation
of output across firms. The extent of substitutability along this extensive margin reflects
the heterogeneity in factor intensities in the industry. When all firms have the same factor
intensity, β̂k = β̂n, and the industry level elasticity of substitution is equal to one.17 The

17Some algebra makes this explicit: β̂n − β̂k = γ

γ−β̂q

σ̂2
q (α)

β̂q
. As σ̂q(α) approaches 0, so does β̂n − β̂k.
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second term in Proposition 6, 1/β̂q, is the elasticity of the equilibrium factor price ratio
with respect to the net-of-tax rate. It exceeds 1 in equilibrium, because the direct effect of
a tax cut on the cost of capital is compounded by the equilibrium price response in the in-
dustry (Proposition 2). That response depends on the labor intensity of the industry. The
more capital intensive it is, the larger the effect of tax cuts on profits, and the stronger the
price response in equilibrium.

Combining Propositions 3 and 6 yields the following relation between the response of
the labor share and the response of capital per worker to a change in the tax rate:

ηK/N�(1−τ)

ηβ̂q�(1−τ)
= − ηK/N�w̄/rτ

ηK/N�w̄/rτ − 1
· γ

γ − β̂q

� (10)

where ηK/N�w̄/rτ is the elasticity of factor substitution. It exceeds 1 if and only if the labor
share declines and the capital per worker increases following a tax cut. Easier substi-
tutability (higher ηK/N�w̄/rτ ) is associated with a weaker response in capital per worker
relative to the labor share response. Conversely, larger increases in K/N are needed to
lower the industry’s labor share, when substitutability is low.

Note that the industry-level elasticities reported here are endogenous to how output,
capital, and labor are distributed across firms with different factor intensities. These dis-
tributions are in turn determined by the level of the tax rate, and more broadly, by the
relative costs of capital and labor. For instance, changes in factor costs alter not only the
level of the labor share, but also its sensitivity to the tax rate. At the extremes, for ex-
ample, where the cost of capital is much lower than that of labor, the market shares are
heavily concentrated, leading to a smaller tax elasticity of the labor share.18

In this sense, the elasticities above should be interpreted as local to the steady state.
Measures of the elasticities based on point-in-time data on market shares and labor shares
are therefore suitable only if the market share distribution can be assumed to remain rea-
sonably stable. For longer-run analyses, as in the case of a secular decline in the tax rate,
model simulations are preferable in order to capture endogenous variations in capital-
labor substitutability.

5. QUANTITATIVE RESULTS

In this section, we provide a measure of the effect of lower corporate taxes on the
decline in the manufacturing labor share in the US. Proposition 4 showed how the tax
elasticity of an industry’s labor share depends on the distribution of factor intensities and
output at the micro level. We therefore calibrate the model to match the distributions
of labor intensities, employment, and value added in the manufacturing sector in 1967.19

We then simulate two economies: one where the corporate tax rate is 50%, the effective
marginal corporate tax rate estimated by Gravelle (2004) for 1954, and one with a 20%
corporate tax rate, the estimated marginal rate provided by the US Congressional Budget
Office (2014).20 All other primitives are kept constant to focus on the marginal effect of
corporate taxation. Throughout our analysis, we compare long-run equilibria associated

18At the limit, where the least labor-intensive firms produce the entire output, the elasticity converges to
zero. Labor obsolescence, however, would not arise in our model at the limit, unless there is a mass of firms
that exclusively use capital for production (β= 0).

19We calibrate to 1967 data because this is the first year for which Census of Manufactures information on
the joint distribution of labor shares and value added is available.

20The statutory rate in 1954 was 52%. The highest effective corporate tax rate was 63% in 1953.
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TABLE II

CALIBRATION SUMMARY: PRESET PARAMETERS.

Parameter Value Target

δ 0�10 Depreciation Rate
γ 0�85 Span of Control
x 0�10 Exit Rate, Census BDS
ρ 0�96 Real Rate of Return r ≈ 4%
w 1 Numéraire
τ1967 0�40 Corporate Income Tax in 1967
τ1954 0�50 Corporate Income Tax in 1954
τ2014 0�20 Corporate Income Tax in 2014

with different tax policies. Each equilibrium has a stationary distribution of firms in the
industry and features a positive entry rate.

5.1. Model Calibration

A model period corresponds to 1 year. The discount rate ρ is set to 0.96. The capital
depreciation rate is δ= 0�10. The span-of-control parameter is set to 0.85 as in Restuccia
and Rogerson (2008) and implies that profits constitute 15% of income. The exogenous
exit rate is set to 10%.21 Recall that the wage is the numéraire. We set the 1967 corporate
tax rate to τ = 0�40 based on Gravelle (2004). These parameter choices are summarized
in Table II.

The remaining four parameters are jointly calibrated to four key moments that rep-
resent the distributions of employment, value added, and labor intensities in US man-
ufacturing. A heuristic discussion of their connection to data moments can nonetheless
provide some insight into their identification.

The first two parameters determine the heterogeneity in efficiency ε, which in turn af-
fects the employment size distribution in the industry. We use average employment and
concentration of employment as targets for the mean and the variance of logε. Specifi-
cally, we target the number of employees per establishment and the fraction of employ-
ment in establishments with more than 250 employees from the 1967 Census of Manufac-
tures.22 To calibrate the distribution of labor intensities across firms in 1967, we follow the
empirical evidence in Kehrig and Vincent (2021) and assume that labor shares β follow
a symmetric triangular distribution across firms. This distribution is characterized by two
parameters: an upper and a lower bound. Because β cannot exceed γ, the latter deter-
mines the upper bound. The lower bound, β, is calibrated by targeting the manufacturing
labor share in 1967, which was equal to 53.9% according to the Annual Survey of Manu-
factures (ASM).23

21The exogenous exit rate we chose comes from the US Census Bureau’s Business Dynamics Statistics man-
ufacturing data and reflects the average rate between 1977 and 2004.

22The Census BDS data and the Census of Manufactures report employment in various size-class bins. In
1967, establishments with 250+ employees constituted the largest 4.25% of all establishments and represent
60.05% of total employment. Below we compute Pareto indices to facilitate the comparison of concentration
measures over time.

23Because there is some disagreement on the manufacturing labor share in 1967 across data sources (see
Online Appendix A.2), we report results for alternative target values below.
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TABLE III

CALIBRATION SUMMARY: JOINTLY IDENTIFIED PARAMETERS.

Parameter Value Targets from 1967 Data Model

με 0�767 Average establishment size 60�5 60�5
σε 0�290 Employment share of large establishments (250+) 0�60 0�60
β 0�252 Manufacturing labor share 0�54 0�54
ce 158�15 VA-weighted p50(LS) / median(LS) 0�89 0�89

Finally, to pin down the entry cost ce, we use a concentration measure from the joint
distribution of manufacturing labor shares and value added. Specifically, we target the
ratio of the value added (VA) weighted median labor share to the unweighted median
labor share reported by Kehrig and Vincent (2021).24 A ratio of one corresponds to a
symmetric distribution of value added over firms with different labor intensities. Ratios
below one represent an output distribution biased toward capital-intensive firms. This
ratio, which we denote by �, was 0.89 in 1967, implying a roughly symmetric distribution
of value added across establishments with different labor intensities. The entry cost ce
determines the equilibrium price p in the industry from the free-entry condition (3). As
we showed above, changes in the equilibrium price in turn determine the real effective
wage cost for the industry, w/p, and thereby the distribution of output over firms with
different labor intensities. That is how ce is identified.

The resulting parameter estimates are shown in Table III along with the targeted mo-
ments. These estimates minimize the average percentage difference between data and
model moments at 0.3%. Table IV compares the implied distributions of establishments,
employment, and value added across production sites with the corresponding data from
the manufacturing sector reported in the 1967 Statistical Abstract of the United States.
Even though only average establishment size and one employment concentration mo-
ment were targeted, the model matches all three distributions very well. Both the share
of establishments in the various size bins, and their share of total employment and value
added are close to their empirical counterparts. This is an encouraging sign of the model’s

TABLE IV

DISTRIBUTIONS OF ESTABLISHMENTS, EMPLOYMENT, AND VALUE ADDED.

Establisment Size: <20 20–99 100–249 250–999 1000+

Data: 1967
Establishments 65�0 24�2 6�5 3�6 0�7
Employment 5�6 17�7 16�6 27�3 32�8
Value Added 5�1 14�9 14�9 27�1 38�0

Calibrated model
Establishments 65�7 23�2 6�8 3�5 0�8
Employment 5�9 16�8 17�2 26�6 33�5
Value Added 6�1 17�2 17�6 26�5 32�6

Note: The data come from the 1967 Statistical Abstract of the United States. Details can be found in Online Appendix A.

24The median value added weighted labor share says that 50% of all value added is produced by establish-
ments with a labor share lower than or equal to this value.
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TABLE V

POLICY EXPERIMENT—A DROP IN CORPORATE TAXES.

Model Simulations Data

Year 1967 1954 2014 1967 1954 2014

Corp. tax rate (τ) 0�40 0�50 0�20 0�40 0�50 0�20
Labor share 0�54 0�59 0�46 0�54 0�61 0�34
Median LS ratio � 0�89 1�27 0�62 0�89 – 0�44
Inverse Pareto Index (250+) 0�84 0�88 0�80 0�84 0�84 0�77
Average Establishment Size 60�50 103�60 23�80 60�50 54�50 44�40

Price Level p 1�00 1�18 0�71 – – –
Cost of capital rτ 1�00 1�20 0�75 – – –
Aggregate Capital Demand 1�00 0�54 2�80

Note: Column “1967” corresponds to the calibrated benchmark economy for which the price level and cost of capital have been
normalized to one in the table. The model simulations for 1954 and 2014 use a corporate tax rate of respectively 50% and 20%. The
“Data” columns use ASM and BDS data. The labor share ratio � is the output-weighted median divided by the unweighted median
labor share. The output-weighted labor share moment is taken from Kehrig and Vincent (2021) and corresponds to the year 2012.
This moment is unavailable in 1954. The inverse Pareto indices refer to employment concentration and are discussed in Section 5.5.

suitability for gauging the quantitative implications of tax changes, because these distri-
butions determine the industry-level elasticities in the model.

5.2. Corporate Tax Cuts and the Labor Share in Manufacturing

We now simulate two different economies: one with a corporate tax rate of 50%, as
observed in 1954, and one with a corporate tax rate of 20%, as observed in 2014. The
results are summarized in Table V. The key finding is that a decrease in the corporate tax
rate from 50% to 20% results in a decline in the labor share from 58.9% to 45.5%, that
is, a decline of 13.4 pp.

This decline reflects partial and general equilibrium effects of roughly equal magnitude.
In our simulations, holding the price level constant while lowering the corporate tax rate
to 20% reduces the labor share by 6.9 pp. The general equilibrium effect comes from a
lower price. This reduces profits per unit of output relative to the cost of labor and thereby
offsets gains from lower taxation, especially among labor-intensive firms. Fixing τ = 0�5
while lowering the price to the equilibrium level associated with τ = 0�2 gives a 7.4 pp
drop in the labor share across steady states.25

The total decline of 13.4 pp for the 30-point drop in the tax rate between 1954 and
2014 implies a 0.45-point decline in the labor share per point drop in the tax rate in the
long run. This is slightly above the 0.36 (0.09) estimate obtained in the cross-country data
(Column 1 of Table I). Considering the 27-point decrease in the US manufacturing labor
share, from 61% in 1954 to 34% in 2014, observed in the Census data, our results imply
that corporate tax cuts explain about half of the total decline in the manufacturing labor
share during this period.

Recall from Proposition 3 that a lower industry labor share is associated with a larger
sensitivity to tax rates for a given dispersion in factor intensities at the firm level. Because
there is some disagreement across data sources on the level of the labor share in the 1960s,
we performed model simulations with higher labor share targets for the 1967 economy.

25The elasticity of the price with respect to the tax rate is slightly lower when entry costs are denominated in
labor units versus output units. In that alternative scenario, the labor share falls by 11.9 pp in equilibrium.
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FIGURE 4.—Joint distribution of labor shares and value added. Note: The figures show distributions of value
added (bars, left axes) and firm-level labor shares (line, right axes). Panel (a) shows the calibrated benchmark
economy. Panel (b) shows the model economy with a corporate tax rate of 20%.

Raising the target to 70%, the highest estimate (reported by the BEA), results in an 8.7-
point drop in the labor share between 1954 and 2014. This corresponds to roughly 40% of
the 21-point decline observed in the BEA data. The implied rate of decline in the labor
share is 0.29 point per point drop in the tax rate, which is slightly below our cross-country
estimate of 0.36 (0.09).

The tax elasticity of the labor share also depends on the span of control parameter, γ.
Higher values of γ raise the cost elasticity of production and imply a larger output real-
location toward capital-intensive firms. Setting γ = 0�9, for instance, results in a decline
of 26 pp whereas setting γ = 0�8 implies a decline of 8.1 pp in the manufacturing labor
share.

It is worth noting, however, that these alternative calibrations generate a poorer fit of
the firm level distributions of employment and value added. Both the higher γ, and the
higher initial labor share result in a counterfactually high concentration of employment
among large employers relative to the data, whereas the benchmark calibration is consis-
tent with the observed distributions of employment and value added as shown in Table IV.

5.3. Implications for the Output Distribution

The reallocation of production in response to the lower tax rate is shown in Figure 4,
which groups firms according to their labor share on the horizontal axis. For each labor
share type, the line shows the frequency of firms and the bars show that group’s share of
output. The benchmark economy with τ = 0�40 displays a roughly symmetric distribution
of output, implying little cross-sectional correlation with the labor share (panel (a)). Half
of the output is produced by firms with a labor share lower than 49%, whereas the median
labor share is 55% (recall that their ratio � = 0�89 is a calibration target). Following the
decrease in the tax rate, production shifts toward capital-intensive firms (panel (b)). Half
the output is now produced by firms with less than a 34% labor share, whereas the median
labor share is still 55%, implying � = 0�62. An even greater reallocation can be seen in
the US manufacturing data, where this ratio declines all the way to 0.44 at the end of our
sample period (Kehrig and Vincent (2021)).

From the theoretical analysis in Section 4, the model unambiguously predicts a decline
in the cross-sectional correlation between output shares and labor shares in response to a
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lower tax rate. However, this does not necessarily imply an increase in the concentration in
the unconditional output distribution as well. Had market shares before the corporate tax
cut been highly concentrated among labor-intensive firms, then the relative decline in the
output share of those firms would have led to a declining market concentration instead.
The fact that the distribution of output shares was approximately symmetric across labor
intensities in 1967 implies that major changes in the tax rate in either direction would
have resulted in an increase in market concentration.

To facilitate the comparison of concentration measures across time, we compute (in-
verse) Pareto indices implied by the output share of firms above a certain production
level relative to their share in the firm population.26 In our simulations, the output con-
centration index (implied by the output share of the largest 5% of firms, for instance)
increases from 0.85 to 0.87 when the tax rate drops from 0.5 to 0.2. Concentration indices
based on sales (and more recently on value added) show similar upward trends.27

5.4. Implications for Capital Investment

The reallocation of production away from labor-intensive firms increases the overall
capital intensity of the industry. Comparing the 2014 economy with 1954 in Table V, the
model predicts a 3.5-fold increase in capital per worker. In comparison, the NBER man-
ufacturing database shows a 4.6-fold increase in the capital-to-labor ratio in the US be-
tween 1958 and 2011, reflecting, in part, aggregate TFP growth.

The drop in the relative price of capital in the model, both directly from lower taxes
and indirectly from the higher equilibrium real wage, implies a long-run average elasticity
of substitution between capital and labor of 1.29 for the years 1954–2014. This value is
consistent with the findings of Karabarbounis and Neiman (2019), who report the macro-
level estimates to range between 1.17 and 1.49, with an average of 1.28. As we noted
above, this elasticity is not constant in our model. The concentration of output among
a smaller set of firms in later years reduces the (output-weighted) dispersion in factor
intensities in the economy, which lowers aggregate factor substitutability in the industry.
The average model elasticity of factor substitution between 1967 and 2014 is 1.1 instead.

Recall from equation (10) that the relative tax elasticities of the labor share and of the
industry’s capital per labor are informative of the elasticity of factor substitution. The
relative responses of the labor share and capital investment in the model are similar to
our estimates from the cross-country data. From Table V, capital doubles and the labor
share declines from 0.54 to 0.46 between 1967 and 2014, the period closer to our cross-
country coverage. These give a log-ratio of −4�3 (= ln(2)/ ln(0�46/0�54)). In comparison,
the cross-country estimates imply a 0.1% drop in the aggregate labor share and a 0.3
to 0.5% rise in capital per worker (Tables C.I and C.II), implying a log-ratio that is in
the −3 to −5 range.28 Trends in US manufacturing suggest a similar ratio. In the NBER
manufacturing database, the labor share fell from 0.54 to 0.34 while capital per worker
increased 4.6 fold, implying a log-ratio of−3�3. The similarity of these ratios between the
model and the data suggests that the extent of substitutability in the model is consistent
with that observed across countries.

26Letting qx denote the output share of largest sx percent of firms, the Pareto index is ιP = log sx/(log sx −
logqx).

27The indices based on the sales shares of the top 4, 8, 20, or 50 firms increase from 0.74, 0.79, 0.85, and 0.89
to 0.78, 0.82, 0.87, and 0.91 between 1972 and 2012, the first and last years available in the data.

28The regression of the labor share to net-of-tax rate in logs yields an estimate of 0.10 (0.04), similar to 0.12
in Table I, Column 1.
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TABLE VI

EMPLOYMENT DISTRIBUTIONS.

Establishment Size: <20 20–99 100–249 250–999 1000+

Data: 2014
Establishments 67�1 23�6 6�1 2�8 0�4
Employment 9�5 23�7 21�2 28�2 17�3

Model: Simulation with τ = 0�2
Establishments 82�1 13�5 2�9 1�3 0�2
Employment 13�8 24�0 18�5 23�6 20�1

Note: The upper panel shows the 2014 Census BDS data. The lower panel shows model simulation from the economy with the
20% corporate tax rate.

5.5. Implications for the Employment Distribution

Despite the rise in output concentration, the model predicts a decline in employment
concentration and a drop in average employment at the firm level (rows 4 and 5 of
Table V). In the benchmark economy, even though output is distributed symmetrically
across firm types, employment is skewed toward labor-intensive firms because those firms
require more labor per unit of output. With a lower tax rate, more output is produced by
capital-intensive firms, which need fewer units of labor per output. As the industry moves
from a traditional labor-intensive structure to a capital-intensive structure, the correlation
between labor intensity and market share declines. Labor-intensive firms, initially among
the largest employers, shrink in terms of both output and employment. As a result, the
concentration of employment decreases and average employment falls.

Table VI compares the employment distributions in the simulated 2014 economy with
the data. Establishments with more than 250 employees, for instance, represented 4.3% of
establishments and captured 60.1% of manufacturing employment in 1967. In 2014, only
3.2% of establishments had more than 250 employees and they accounted for 46% of
manufacturing employment. The associated concentration index, defined by the inverse
of the Pareto index implied by the share of employment among the largest employers,
fell from 0.84 to 0.77. The comparable employment concentration index falls from 0.84
to 0.80 in the model (Table V).29 Although none of these moments were targeted in the
model calibration, the model captures the reallocation of employment toward small firm
in the data.

The shift in employment toward smaller firms also reduces average employment. The
model overstates the magnitude of this effect (average employment goes from 61 to 24
versus from 61 to 44 in the data), which we attribute to the lack of technological progress
in the model. An increase in industry TFP would raise the average establishment size
in our model, mitigating the fall implied by the rising market shares of capital-intensive
firms.

As was the case with value added concentration, it should be noted that the predicted
lower employment concentration depends on the industry’s initial size distribution. If
employment is initially concentrated among labor-intensive firms—as in the case of the

29Online Appendix Figure C.1 shows a secular decline in all concentration indices based on alternative
size classes of establishments and of firms. Comparing the trends in employment concentration across major
sectors, we find that manufacturing and mining stand out in both dimensions, while sectors with relatively
smaller declines in their labor share do not show a decline in employment concentration.
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manufacturing sector—then lower taxes can be expected to reduce employment concen-
tration.30

6. BEYOND THE MANUFACTURING SECTOR

Although we have focused our analysis on the manufacturing sector, it is reasonable to
expect similar labor share declines in all sectors. After all, corporate taxes have declined
for all corporations, which represent a large share of output in many sectors. Interest-
ingly, however, with the exception of the mining sector, the decline in the labor share has
been more moderate outside of manufacturing. In this section, we extend our quantita-
tive analysis to other major sectors in the US and examine whether the relatively smaller
declines in labor shares in other sectors are consistent with our proposed mechanism.

From the perspective of the model, two factors could lead to variation in the decline
in the labor share across sectors. First, the tax elasticities of the labor share may differ
across sectors, for example, due to differences in the within-sector distributions of value
added and factor intensities. This would lead to varying labor share responses to a given
change in the tax rate. Second, reforms of the tax code can be reflected differently in the
effective tax rates applicable to each sector. Such differences may arise from differences
in capital composition, the size of fixed investment, or simply, sector-specific allowances
and exemptions. We illustrate the role of these two factors below.

In what follows, we maintain our calibration approach to quantify the marginal effect
of tax cuts by major sector. Industry-level data moments, such as the exit rate or average
employment, are available from the BDS for major sectors. In regards to the joint dis-
tribution of labor shares and value added, we draw on firm-level data from Compustat
because the Census coverage of the requisite data is limited to the manufacturing sector.
Compustat only covers publicly listed firms. This could confound our findings if publicly
listed firms were selected differently across sectors in a way that also correlates with their
tax elasticities.31 Because the model’s tax elasticity is based on the output-weighted dis-
persion of factor intensities, our concerns regarding nonrandom selection are somewhat
mitigated by the fact that listed companies represent a large share of US output. Finally,
we find that the distribution of factor intensities within the manufacturing sector in Com-
pustat is very similar to what was obtained from the Census data.

We compute the labor share for each firm as the ratio of its reported wage bill to its
value added (defined by the sum of operating income before depreciation, changes in
inventories, and the wage bill). Many firms lack information on wage payments, which
presents a challenge for calculating labor shares. Following Donangelo, Gourio, Kehrig,
and Palacios (2019) and İmrohoroğlu and Tüzel (2014), if the wage bill is not reported,
we impute a value either by using reported values in adjacent years or by multiplying
employment with the average wage in a firm’s 3-digit industry from the Quarterly Census

30Sectoral differences in the firm-level correlation between initial value-added shares and factor intensities
could result in divergent trends in employment concentration in reaction to falling tax rates. This could po-
tentially explain the lack of correlation between the trends in employment concentration ratios and the labor
shares across narrowly defined industries (Autor et al. (2020)).

31Specifically, Compustat data would understate tax elasticities if publicly listed firms were disproportion-
ately selected from the middle of their sector’s labor intensity distribution. If, in addition, such selection were
stronger in sectors with limited declines in the labor share, then our findings would falsely attribute the sectoral
differences in the decline in the labor share to tax cuts. We do not see an a priori reason to suspect that either
is the case.
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TABLE VII

EFFECTIVE TAX RATES AND THE DISTRIBUTION OF LABOR SHARES ACROSS MAJOR SECTORS.

Tax Rate Labor Share

Sector τ1985 τ2013 �τ Mean Median Std. N

Manufacturing 0.40 0.28 −0�12 0.60 0.65 0.20 1879
Mining 0.29 0.23 −0�07 0.41 0.30 0.22 203
TCPU 0.40 0.21 −0�20 0.71 0.70 0.11 117
Trade 0.32 0.23 −0�09 0.61 0.62 0.14 427
Wholesale Trade – – 0.59 0.58 0.19 202
Retail Trade – – 0.61 0.62 0.12 225
Services 0.22 0.19 −0�03 0.69 0.70 0.17 355

Note: Columns 1–3 show average tax rates. Columns 4–6 show the mean, median, and standard deviation of the firm-level labor
shares for each sector weighted by value added. N denotes the number of firms. Sources: IRS (1985–2013) and Compustat (1975–
1985).

of Employment and Wages (QCEW) during that year.32 This gives us a distribution of
firm-level labor shares and value added by year. We exclude construction, agriculture,
and financial services, each of which has fewer than 30 firms in our Compustat sample.
We focus on the 10-year period prior to 1985 to compute our target moments.

Table VII shows the descriptive statistics from Compustat for six major sectors. All
moments are weighted by value added. Recall from Proposition 3 that sectors with a larger
dispersion in labor shares and those with lower overall labor shares can be expected to
be more sensitive to tax rates. The manufacturing, mining, and wholesale trade sectors
fall into this category. By contrast, Transportation, Communications, and Public Utilities
(TCPU) and retail trade show relatively little dispersion in labor intensities. The service
sector shows a somewhat higher dispersion, but also a higher overall labor share.

Finally, our calibration requires a tax rate for each sector. Column 1 in Table VII shows
the average effective tax rates obtained from the IRS corporate tax statistics for 1985—
the benchmark year for our calibration—and for 2013. The difference is shown in Column
3.33 The 1985 rates show substantial variation across sectors from 22% in services to 40%
in manufacturing and TCPU. The tax rates in 2013 are more similar to each other, vary-
ing from 19 to 23%, with the exception of manufacturing, where the tax rate is 28%. This
implies larger decreases in tax rates among sectors that had higher initial rates. Conse-
quently, the lowest drop is seen in services (3 points) and the largest drops are seen in
TCPU (19 points) followed by manufacturing (12 points).

To quantify the marginal impact of tax cuts on the labor share, we calibrate the model
to match the sectoral labor shares given the tax rates in effect in 1985. We then simu-
late a new equilibrium using the 2013 tax rates. Details of our calibration, values for data
moments, and calibrated parameter values for each sector can be found in Online Ap-
pendix B. We summarize the results in Figure 5. Panel (a) compares the predicted changes
in the sectoral labor share from tax changes (x-axis) with the actual decline in the sector’s
labor share between 1987 and 2014 from the BEA.34 Because tax rates fall in all sectors,

32Among firms that explicitly report their wage bill, the correlation between the imputed and the reported
labor share is 0.86, which gives us some confidence in the imputation procedure. Online Appendix B provides
the details.

33IRS data do not distinguish between wholesale and retail trade. We assume that the tax rate is identical in
these two sectors and report results for each separately and also for the combined trade sector.

34BEA data on sectoral labor shares are available beginning in 1987.
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FIGURE 5.—Declines in the labor share in major sectors: Model versus data. Note: Panel (a) contrasts the
declines in the sectoral labor shares in the data between 1985 and 2014 (y-axis) with the model predictions
(x-axis). Dashed lines show the equality axis. The solid (red) line in panel (a) shows the linear fit. Panel (b)
adds model predictions assuming that all sectors paid the same tax rates (white circles). The difference between
the two predictions are attributable to sectoral differences in the changes in effective tax rates.

the predicted changes are negative throughout. With the exception of services, where the
actual labor share increased, the predicted changes are smaller than the changes seen
in the data. The dashed line represents the 45◦ line on which the predicted and actual
changes would be equal. Given the output shares of these major sectors during the 1980s,
the model attributes 36% of the observed decline to lower tax rates on average.35 Across
sectors, the predictions correlate positively with the observed declines in the labor share
with a coefficient of 0.89. This is encouraging, because it shows that the model gives a
reasonable depiction of sectoral differences in labor share trends. Nonetheless, taxes only
partially explain the sectoral differences in the decline in the labor share.

The predicted sectoral variation in the decline in the labor share is driven mainly by
differences in the sectoral tax elasticities. This is illustrated in panel (b). For each sector,
the black dot corresponds to the predicted decline in labor shares using that sector’s spe-
cific tax rate (the same as in panel (a)). The white dots in panel (b) show the predicted
changes assuming a uniform decline in their effective tax rates—taken to be the change in
the aggregate tax rate—starting from the initial sector-specific levels. These predictions
are driven only by the differences in tax elasticities, yet they remain large. The (hori-
zontal) differences between white and black dots for each sector are attributable to the
differential effect of tax changes instead. TCPU shows a relatively muted decline in this
counterfactual scenario, reflecting the more than average decline in its effective tax rate.
In contrast, services and mining would have seen larger declines had the fall in tax rates
in these sectors been comparable to the US average.

The labor share in the service sector presents a unique puzzle as it increases in the
data despite the fall in the tax rate. The increase during the post-1986 period shown in
Figure 5 is part of a longer-term upward trend in the US led by health care and education
services prior to the 1986 tax reform (Elsby, Hobijn and Şahin (2013)), which is likely to
reflect factors outside of our model. From that perspective, our findings suggest that the
service-sector labor share would have risen faster had it not been for the lower tax rates.

35Using 1980s’ output weights to aggregate sectors in both 1985 and 2014, the total change is 2.2 points in
the model. Constant weights imply a 6.1 point drop in the data. Because the composition of output trends
toward services during this period, the actual change in the data is 3.3 points.
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Cross-country data on the service-sector labor share shed some light on the importance
of counteracting trends in the service sector. In our sample of OECD countries between
1981 and 2007, the service-sector labor share shows an upward trend only in Denmark
and the US, and a downward trend in all other countries, albeit at a slower pace relative
to manufacturing. To estimate the role of long-run trends for the service sector, we regress
the labor share on the country’s corporate tax rate, controlling for fixed country and year
effects as we did for manufacturing in Section 2. The marginal effect of corporate tax rates
on the service-sector labor share is 0.13 (0.06) when country-specific trends are included
in the regression and 0.04 (0.06) when they are not. That is, controlling for trends reveals
a higher tax elasticity in the service sector. This suggests that the long-run trends in the
service-sector labor share have tended to counter the downward pressure from lower tax
rates. The prediction for the US service sector in Figure 5 is consistent with an 0.18 (=
0�55/3)-point drop in the labor share in response to a 1-point decline in the tax rate,
close to the 0.16 estimated from cross-country data controlling for long-run trends. This
suggests lower taxes are likely associated with a decline in the labor share in services as
well, albeit at a smaller rate than manufacturing, consistent with the model’s predictions.

Overall, we conclude that even though the corporate tax system applies to all entities
in statute, the sensitivity of economic activity and output reallocation to tax rates depends
on the distribution of factor intensities in each sector and on the effective corporate tax
rate that applies to the sector.

7. EVIDENCE FROM STATE CORPORATE TAXES AND PATTERNS ACROSS US
MANUFACTURING INDUSTRIES

In this section, we empirically assess the relevance of the model’s mechanisms that link
corporate taxation to the labor share. In particular, we ask whether lower tax rates are
associated with increased capital investment, higher market concentration, and firm en-
try across industries in the US manufacturing sector. To that end, we exploit differences
in corporate tax policy across US states to construct tax rates for each manufacturing
industry based on where they are located. We then relate these tax rates to industry char-
acteristics and test whether the evolution of labor shares, investment, value added, and
market concentration is broadly consistent with the model’s implications.

7.1. Corporate Taxes and the Labor Share Across US States

We begin by discussing the cross-state patterns in the evolution of corporate tax rates
and how they relate to changes in the manufacturing labor share in that state. Differences
in tax policy across states are rather complex and stem not just from the headline statutory
rate but also from the generosity of exemptions, loss-offset carry horizons, teaser credits
for new businesses, etc. As a summary measure, we define each state’s effective corporate
tax rate by the ratio of corporate tax revenue to profits, measured by the total gross oper-
ating surplus. The resulting rates are low relative to the federal tax rate ranging from 0%
to 4.2%. Unlike the average federal tax rate, which shows a downward trend over time,
average state tax rates show a more mixed pattern (see Online Appendix A.3 for detailed
graphs).
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FIGURE 6.—Corporate tax rate and manufacturing labor share in the US: 1972–2007. Note: Graph shows the
state-level changes in the manufacturing sector labor share and the average corporate tax rate in percentage
points. The correlation coefficient between the two variables is 0.42 (s.e. 0.11).

We relate these patterns in the tax rate to states’ labor shares in manufacturing, ob-
tained from the Census of Manufactures for every 5 years between 1972 and 2007.36 Fig-
ure 6 plots the changes in states’ labor shares against changes in average corporate tax
rates between 1972 and 2007. Reflecting the aggregate trend, manufacturing labor shares
have fallen in all states. More importantly, there is a strong positive link between the two
variables: states with larger decreases in the state-level corporate tax rate experienced a
larger fall in the manufacturing labor share.

Table VIII shows the estimates from a regression of state-level manufacturing labor
shares on the state’s average corporate tax rate. The specification in the first column con-
trols for state and year fixed effects. The coefficient implies that a 1 pp drop in a state’s av-
erage corporate tax rate is associated with a 2.35 pp drop in its manufacturing labor share.
This is large relative to the cross-country estimates in Table I. Note, however, that the av-
erage tax rates are well below the statutory rates, with an average ratio of 0.17 among
states with positive tax rates. This suggests a statutory tax elasticity of 0.39 (= 2�35 ∗ 0�17),
which is closer to the 0.36 from the cross-country data.

In Column 2, we report estimates from a specification that controls for state-specific
trends. The coefficient is 2.62 (s.e. 0.82), suggesting that the result is not driven by a
spurious correlation between trends in labor shares and tax rates at the state level. The
next two columns control for the changes in labor costs proxied by the state’s average
wage and salary disbursements during the year. The coefficient on the corporate tax rate
remains similar.

It is plausible that corporate tax rates react to economic conditions and are therefore
not exogenous to the labor share. We think, however, that such endogeneity likely ren-
ders our estimates conservative. A procyclical tax policy, designed to smooth out cyclical
fluctuations, would bias the estimates downward because the labor share is known to be

36In our analysis of the US manufacturing industry, the labor share refers to the payroll share at operating
manufacturing establishments and is defined as the ratio of total payroll to total value added. See Online
Appendix A for detailed data definitions.
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TABLE VIII

CORPORATE TAXATION AND THE LABOR SHARE ACROSS US STATES.

(1) (2) (3) (4) (5) (6)

Corporate Tax Rate 2.35 2.62 2.80 2.81 3.47 3.23
(0.74) (0.82) (0.69) (0.81) (0.77) (1.08)

log Wage 0.08 0.08 0.12 0.12
(0.04) (0.05) (0.04) (0.07)

Unemployment rate 0.54 0.26
(0.21) (0.17)

State Trends no yes no yes no yes
N 384 384 384 384 336 336

Note: The dependent variable is the payroll share of value added in the manufacturing sector of a state. The corporate tax rate
denotes the average corporate tax rate in a state. All specifications control for year and state fixed effects. Standard errors are clustered
at the state level. Data come from the Annual Survey of Manufactures 1972–2012, the BEA, and Saez and Zucman (2016). The last
two columns cover the 1977 to 2012 period.

countercyclical. Indeed, including the state unemployment rate as a control variable in
columns (5) and (6) of Table VIII gives higher coefficient estimates for the tax rate.

These empirical patterns show that changes in corporate taxation are positively related
to labor shares across US states, in line with the findings in Section 2 from cross-country
data. The estimated coefficients vary from 0.39 to 0.58 across specifications after account-
ing for the difference between average and statutory rates. These are somewhat larger
than the 0.18 to 0.36 range suggested by the cross-country data in Table I. The state-level
estimates likely reflect the high mobility of capital between states and, therefore, do not
necessarily provide an accurate picture of what might be expected at the aggregate level.

7.2. From States to Industries

To relate the trends in industry characteristics to changes in state-level corporate taxes,
we compute industry-specific effective tax rates based on the location of establishments
in each industry. In particular, we combine the state-level average corporate tax rates
with data on the number of establishments by state and industry. In this way, we compute
an establishment-weighted average of state-level tax rates for each 4-digit SIC industry
available for the years 1974 to 2011.

The differences in effective industry tax rates emerge from changes in state-level tax
rates given the location of establishments in each industry. The apportionment of a firm’s
tax liabilities can be more complicated in reality, for example, if a firm operates multi-
ple establishments across state boundaries, or if it produces in one state, but markets its
product in another state. To test the accuracy of our approach in capturing the industry-
level variation in effective tax rates, we regress the industry’s labor share on the industry’s
tax rate. The coefficient on the corporate tax rate is 2.9% (s.e. 1.2), which is comparable
to the estimates reported in Table VIII. This gives us confidence in the empirical results
below, which compares outcomes across industries.

7.3. Capital-Labor Ratio

A key implication of the model is the reallocation of production away from labor-
intensive firms, which raises the overall capital intensity of the industry. We now inves-
tigate this relationship among US manufacturing industries by testing whether industries
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TABLE IX

CAPITAL DEEPENING, SECTOR SIZE, AND LABOR SHARE IN US MANUFACTURING.

(1) (2) (3) (4) (5) (6)
log(K/N) log(I/N) log(I/K) log(K/N) log(I/N) log(I/K)

Panel (a)
Labor Share −0�33 −1�25 −0�93 0.31 −0�80 −1�11

(0.15) (0.15) (0.14) (0.09) (0.12) (0.15)

Panel (b)
Tax Rate (x100) −0�25 −0�26 −0�01 0.38 0.03 −0�34

(0.09) (0.09) (0.10) (0.08) (0.08) (0.12)
Industry Trends No No No Yes Yes Yes

Note: Standard errors in parentheses are clustered by industry. All specifications control for fixed year and sector effects (4-digit
SIC). Columns 4–6 also control for industry-specific trends. Data come from the NBER Manufacturing Industry Database 1958–2011.
An industry’s corporate tax rate is the establishment-weighted average of effective state corporate tax rates.

that saw relatively larger increases in capital-labor ratios were those that experienced
larger declines in labor shares and effective corporate tax rates. By comparing industries
within the manufacturing sector, we abstract from aggregate trends in investment activity
in the US.37

The industry data come from the NBER Manufacturing Database, which provides in-
formation on labor compensation, value added, and capital investment in the manufac-
turing sector at the 4-digit SIC level. We measure the labor share by the ratio of total pay-
roll to value added and the investment activity by the capital-labor ratio and investment
expenditures per worker. We first check whether the labor share decline was accompa-
nied by an increase in capital accumulation by regressing the investment measures on an
industry’s labor share while controlling for fixed year and industry effects. The results,
presented in the first two columns in panel (a) of Table IX, show that industries where
the labor share declined have experienced increased investment activity relative to other
manufacturing industries. A 1 pp fall in the labor share is associated with a 0.33% increase
in capital per worker and a 1.3% increase in investment per worker.

More importantly, the results presented in panel (b) of Table IX show a significant tax
response of capital investment. A 1-percentage point increase in the effective tax rate is
associated with a 0.25% drop in capital per worker. This is qualitatively consistent with
the model, but quantitatively much higher than our quantitative findings in Section 5 and
our estimates from the cross-country data. This suggests a particularly high mobility of
capital across industries in response to US state tax policies. Such mobility is limited at
the aggregate level, where additional capital has to be either accumulated over time or
financed by another country.

Column 2 projects investment per worker on the tax rates. A 1-percentage point in-
crease in the tax rate is associated with a 0.26% drop in investment per worker, similar
to the tax elasticity of capital per worker. This similarity is consistent with the long-run
perspective of the model. Because I/N = δK/N in the long-run equilibrium, the model
predicts the same long-run tax elasticity for I/N and K/N .

37Recent work by Gutiérrez and Philippon (2017) points out an apparent disconnect between market-based
profitability measures and net aggregate investment rates after 2000. This seems especially puzzling in light
of declining capital costs (see, e.g., Barkai (2020)). Farhi and Gourio (2018) provide an evaluation of possible
theories.
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TABLE X

ESTABLISHMENTS IN US MANUFACTURING.

(1) (2)

Panel (a)
Labor Share −0�25 −0�27

(0.13) (0.08)

Panel (b)
Tax Rate (x100) -0�31 −0�36

(0.12) (0.09)
Industry Trends No Yes

Note: The dependent variable is the log-number of establishments. Both specifi-
cations control for fixed year and sector effects (4-digit SIC). Column 2 also includes
industry trends as controls. Standard errors in parentheses are clustered by sector.
Data on the number of establishments by industry comes from County Business Pat-
terns and covers the 1974 to 2011 period. An industry’s corporate tax rate is the
establishment weighted average of effective state corporate tax rates. See the text for
details.

The high sensitivity of investment to the labor share in panel (a) likely reflects a more
mechanical short-run association between the two variables, which might arise from
lumpiness of investment or cyclical factors. This view is consistent with the estimates
in Columns 4–6, which show results from a specification that includes industry-specific
trends as controls. Relative to Columns 1 to 3, these specifications highlight the shorter-
run dynamics in the data by controlling for the long-run associations between investment
activity and tax rates. The tax elasticity of investment per worker is slightly lower in ab-
solute terms, but remains strongly negative at −0�80 (0.12), whereas the relationship be-
tween capital per worker and the labor share is now positive with an elasticity of 0.31
(0.09) percent. With respect to taxes, K/N rises in the shorter-run whereas I/N remains
unchanged. These results suggest that a short-run reaction to a rise in corporate taxes
occurs via reductions in employment and investment while the capital stock is relatively
fixed. In the long run, capital declines. A similar result is obtained for I/K, which tem-
porarily increases in response to tax cuts, but converges back to its initial level in the
long-run steady state of the model. The estimates show a drop in I/K in the shorter run
with an elasticity of −0�34 (0.12) and a recovery in the long run: the estimated response
is 0.01 (0.10).

7.4. Industry Size

In response to lower taxes, the model predicts a temporary increase in entry rates and
a permanent increase in industry size. The aggregate entry rate in the US, however, has
seen a secular decline in recent decades (e.g., Decker, Haltiwanger, Jarmin, and Miranda
(2014)). In manufacturing, the total number of establishments in operation peaked dur-
ing the mid-1990s, whereas the labor share continued to decline.38 To circumvent factors
outside of our model, we test the model’s prediction using relative changes in industry
size across industries within the manufacturing sector.

Table X shows the results from the regression of the total number of establishments
in an industry on that industry’s labor share. A decline in the labor share is associated

38According to data from the BDS, the number of manufacturing establishments displays an inverse U-shape
between 1977 and 2013, with a peak at 361,244 in 1996.
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TABLE XI

INDUSTRY CONCENTRATION AND TAXES IN US MANUFACTURING.

Dependent Variable con-8 con-20 con-8 con-20 con-8 con-20

Panel (a)
Labor Share −0�16 −0�13 −0�12 −0�10 −0�06 −0�05

(0.07) (0.05) (0.05) (0.04) (0.04) (0.02)

Panel (b)
Corporate −2�15 −5�14 −1�11 −4�05 −3�90 −4�26
Tax Rate (x100) (3.05) (2.47) (2.83) (2.20) (1.52) (1.14)

Sample Period 1997–2012 1997–2012 1972–1992

Concentration of Value Added Sales Sales

Note: The measure of concentration is the inverse of the Pareto index implied by the share of value added (1997–2012) or sales
(1972–1992) among the top 8 or 20 firms in the industry. The explanatory variable of interest is reported in the first column. An
industry’s corporate tax rate is the establishment-weighted average of effective state corporate tax rates. Each cell represents a separate
regression and all specifications include industry and year fixed effects. Standard errors are clustered at the sector level.

with an increase in the number of establishments in operation across industries. There
is a particularly strong negative relationship between the number of establishments in
operation and the tax rate faced by the industry. A 1-percentage point drop in the tax
rate is associated with a 0.31% increase in the number of establishments. Column 2 shows
that this elasticity is similar when we control for industry-specific trends. These relative
patterns are qualitatively consistent with the economic mechanisms highlighted by the
model.

7.5. Value Added Concentration in US Manufacturing

Another key quantitative prediction of our model is that capital-intensive firms grow
relative to labor-intensive firms, causing a reallocation of market shares that results in
higher value added concentration. To test this prediction, we test whether manufactur-
ing industries that saw larger decreases in effective corporate tax rates also saw larger
increases in market concentration.

To that end, we combine 4-digit SIC-level concentration measures for manufacturing
industries from the US Census with the NBER manufacturing database. Industry concen-
tration is measured by the inverse of the Pareto index implied by the share of value added
among the largest 4, 8, 20, and 50 firms, available every 5 years from 1997 to 2012. For
earlier years, where value-added shares are not available, we construct similar measures
based on the sales shares of the largest firms from 1972 to 1992. For brevity, we report
results for the concentration measures based on the largest 8 or 20 firms. The measures
using the largest 4 or 50 firms yield similar results (see Online Appendix C).

We first check if there is a negative relationship between an industry’s labor share and
market concentration. Panel (a) of Table XI reports results from regressing the indus-
try value-added concentration on that industry’s labor share between 1997 and 2012. All
specifications include fixed effects for industry and year. The standard errors are clustered
at the sector level as before. The results show that in industries where the labor share has
fallen, market concentration has increased. Focusing on the concentration of value added
among the top 8 firms, for instance, the estimate of −0�16 in the first column suggests
that a 10 pp decrease in the labor share is associated with a 1.6 pp increase in the market
concentration index. These results are consistent with those of Autor et al. (2020).
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In panel (b), we regress market concentration in an industry on that industry’s effective
corporate tax rate. The results imply that a drop in the corporate tax rate of a state is
associated with an increase in the market concentration of industries that are heavily
located in that state. The estimated effects can be large. To put the numbers in context,
consider the top 20 firms (in terms of value added) in an industry with a concentration
index of 0.75 and a total of 241 firms in operation, roughly the median values in our
sample. In this case, a 1-percentage point increase in the effective tax rate reduces the
concentration index by 5.1 pp. Assuming a Pareto firm size distribution, this corresponds
to roughly a 7 pp drop in the market share of the top 20 firms.39 This is a sizeable impact,
but it should be noted that the interquartile range of 20-year tax changes in our sample is
only 0.71 pp.

Similar patterns emerge in Columns 3 and 4, where we repeat the regressions for the
1997–2012 period using sales concentration as a proxy for value-added concentration. The
elasticities are slightly lower in absolute terms when sales concentration is substituted
for output concentration, likely due to variations in the share of intermediate goods in
production. The general pattern remains comparable: higher tax rates are associated with
lower market concentration, consistent with the predictions of the model. Because data
on value added concentration are not available prior to 1997, we examine the patterns in
sales concentration during the 1972–1992 period (Columns 5 and 6). We find a somewhat
weaker correlation between the labor share and the sales concentration, but the effect of
taxes on market concentration remain similar.

In Online Appendix C.3, we report alternative specifications relating long-run differ-
ences in market concentration with corresponding changes in the labor share and tax
rates across sectors. The difference specifications point to size effects that are larger and
more precise over longer horizons and for concentration measures that are based on a
large number of firms, for example, the largest 50 firms. Specifications that control for
industry-specific trends generally yield qualitatively similar results, but with lower size
effects. Taken together, these alternative specifications reflect the tension between the
model’s predictions, based on steady-state comparisons, and the short- to medium-term
fluctuations in market concentration especially as measured by a small number of large
firms.

8. CONCLUSION

We highlight the role of an institutional factor, corporate taxation, for the global de-
cline in the labor share. The evolution of market shares and the employment distribution
in US manufacturing relative to other sectors corroborates the model’s predictions. We
find that the decline in corporate taxation is partially responsible for the shift of produc-
tion from labor-intensive firms to capital-intensive firms over time. At the same time, the
reallocation of production away from traditionally large, labor-intensive firms reduced
the overall employment concentration in manufacturing.

The key mechanism in our model is a fall in the relative cost of capital induced by a
lower corporate tax rate. Other theories that are based on changes in relative factor prices,
for instance due to lower capital costs (Karabarbounis and Neiman (2013), Barkai (2020))
would operate in a way that is qualitatively similar to a fall in the tax rate. Quantitatively,

39With a Pareto distribution, the value-added share of the top x% of firms is given by x1−η, where η ∈ (0�1) is
the concentration index. In this example, the value-added share of the top 20 firms falls from 0�54 = 20/2410�25

to 0�47 = 20/2410�3, where we assume that the total number of firms remains unchanged.
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however, we suspect the impact is smaller for a given change in the relative prices. In the
context of our model, lowering the interest rate from around 4% toward zero has resulted
in a 5.7 pp decline in the labor share since 1954.40 Since lower corporate taxes do not fully
explain the decline in the labor share and the shift of output toward capital-intensive
firms, we think that other factors may also be at play.41

Recent legislation brought significant changes to business taxation in the US, including
a drop in the statutory corporate tax rate from 35% to 21%. Our simulations indicate that
the complete elimination of corporate taxes decreases the labor share by an additional 5
percentage points starting from the model’s implied 2014 values.

While our paper focused on corporate taxation, labor taxation can be equally impor-
tant. The main taxes on labor in the US are the individual income tax and payroll taxes.
The average individual income tax has been more or less stable in the US. Payroll taxes, on
the other hand, increased significantly during the 1960s and 1970s, following the forma-
tion and expansion of the federal Social Security system and Medicare. Piketty and Saez
(2007) report the average income and payroll tax rates between 1960 and 2001. The total
rate increased from 14.9% to 22.9%, implying a 10.4% increase in the effective wage rate.
Higher taxes on labor would reduce the labor share in our model in a way that is similar to
that of corporate tax cuts. The model simulations predict a decline in the manufacturing
labor share of 17.8 pp in response to changes in corporate and labor taxes combined, an
additional drop of 4.3 pp attributable to labor taxes alone.

Our examination of labor share patterns across major sectors reveals significant differ-
ences in effective tax rates and in tax elasticities, stemming from the distribution of value
added with respect to labor intensity. These differences partly explain the sectoral differ-
ences in the decline in the labor share. They do not, however, explain the rise in the US
service-sector labor share during a period of declining corporate taxation. The diverging
patterns in labor share between the service sector and the rest of the economy remains a
potential avenue for future research.

APPENDIX

This Appendix contains the derivations and proofs for the theoretical results mentioned
in the paper.

Factor Demands

From (2), the first-order conditions for labor and capital demand, evaluated in the sta-
tionary distribution and for ε = 1, are

w̄ ≡ w

p
= βkαnβ−1� (11)

rτ ≡ 1
1 − τ

(
1 − ρ̃

ρ̃
+ δ

)
= αk′α−1

n′β� (12)

The statement on page 2381 in the main text, that for a given level of capital, labor de-
mand is not distorted by the corporate tax rate, follows from (11). On the other hand, (12)

40For this experiment, we use the parameters from the benchmark economy, set τ = 0�50 and let ρ→ 1.
41The positive relationship between corporate taxation and labor shares across US states suggests a nontriv-

ial role for corporate taxation because firms in different states can be assumed to have access to similar prices
for investment goods.
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shows that the presence of corporate taxes directly affects capital demand by increasing
the effective cost of capital rτ.

With firm output evaluated at the optimal labor and capital demand given by (6), the
output elasticity of the real wage w̄ is ηq�w̄ = ∂ logq

∂ log w̄ = − β

1−γ
, whereas ηq�rτ = ∂ logq

∂ log rτ
= − α

1−γ
,

as was stated in (7) in the main text.

Proof of Lemmas 1 and 3

The elasticity of the value-added share λ(α) with respect to the cost of capital rτ and with
respect to the equilibrium price p is

ηλ�rτ = −α− α̂q

1 − γ
� ηλ�p = −α− α̂q

1 − γ
�

PROOF: Let Q = ∫
q(α) dG(α) denote aggregate output. From (9), the elasticity of

λ(α) w.r.t. a factor price x is ηλ�x = ηq�x − ηQ�x. The elasticity of aggregate output is
ηQ = ∂Q

∂x
x
Q

= ∫
∂q

∂x
x
Q
dG(α) = ∫

ηq�x
q

Q
dG(α). It follows that ηλ�x = ηq�x − ∫

ηq�x
q

Q
dG(α).

The lemma then follows by replacing ηλ�x with their definitions in (7) and the definitions
of β̂q and α̂q. For example, to compute the elasticity with respect to the cost of capital,
these steps yield ηλ�rτ = − α

1−γ
+ ∫

α
1−γ

q

Q
dG(α) = −α−α̂q

1−γ
. Q.E.D.

Proof of Proposition 1

For a given price level p, a decrease in the cost of capital lowers the aggregate labor share,
with the marginal change given by

∂β̂q

∂log rτ
= σ2

q (α)

1 − γ
�

PROOF: Following a change in factor price x, the change in the aggregate capital share
is given by ∂α̂q

∂x
= ∫

∂λ(α)
∂x

αdG(α) = 1
x

∫
ηλ�xλ(α)αdG(α). Using

∫
ηλ�rτ from Lemma 1, we

obtain

∂α̂q

∂rτ
= −

∫
(α− α̂q)λ(α)αdG(α)

rτ(1 − γ)
= −

∫
λ(α)α2 dG(α) − α̂q

∫
λ(α)αdG(α)

rτ(1 − γ)

= −σ2
q (α)

rτ(1 − γ)
�

It follows that ∂β̂

∂rτ
rτ = − ∂α̂

∂rτ
rτ = σ2

q (α)

1−γ
. Q.E.D.

Proof of Lemma 2

Firm value is decreasing in τ and increasing in p.
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PROOF: The firm’s value function (2), evaluated at optimal factor demand levels is

V (α) = 1 − γ

1 − ρ̂
·
(

(1 − τ)1−β ·p1−α

(
α

r

)α(
β

w

)β) 1
1−γ

� (13)

The elasticity of firm value with respect to the price is 1−α
1−γ

> 0, and the elasticity of firm
value with respect to the net-of-tax rate (1 − τ) is 1−β

1−γ
> 0. Q.E.D.

Proof of Proposition 2

With free entry, the equilibrium price, p, is increasing in the tax rate, τ.

PROOF: The proof follows from combining Lemma 2 with the free-entry condition (3).
Because the entry cost is constant, a drop in firm value caused by higher taxes has to
be matched with an increase in the price level to ensure that the free-entry condition
holds. Formally, setting pce = ∫

V (α) dG(α) = 1−γ

1−ρ̂

∫
(1 − τ)pq(rτ�w/p) dG(α), which is

the discounted value of future profits net of taxes, and rearranging in flow terms gives the
following equation in output units:

(1 − ρ̂)ce = (1 − γ)
∫

(1 − τ)q(rτ�w/p) dG(α)�

The implicit function theorem gives the derivative of p with respect to (1 − τ) as

dp

d(1 − τ)
= −

∫ [
q(rτ�w/p) + (1 − τ)

∂q(rτ�w/p)
∂(1 − τ)

]
dG(α)

(1 − τ)
∫

∂q(rτ�w/p)
∂p

dG(α)
� (14)

Multiplying both sides by (1 − τ)/p gives the elasticity of price w.r.t. the net-of-tax rate as

ηp�(1−τ) = −

∫
(1 +ηq�1−τ)q(rτ�w/p) dG(α)∫

ηq�pq(rτ�w/p) dG(α)
= −1 − β̂q

β̂q

� (15)

where ηq�1−τ and ηq�p are partial elasticities of output with respect to (1−τ) and p. These
elasticities are α/(1−γ) and β/(1−γ), respectively, from equation (6). Substituting them
gives the last term in the equality above, which is negative since β̂q ∈ (0�1). Noting that
(1 − τ) decreases with τ concludes the proof. Q.E.D.

Proof of Proposition 3

A decrease in the equilibrium price level lowers the aggregate labor share, with the marginal
change given by

∂β̂1

∂logp
= σ2

q (α)

1 − γ
�
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PROOF: Following a change in factor price x, the change in the aggregate capital share
is given by ∂α̂q

∂x
= ∫

∂λ(α)
∂x

αdG(α) = 1
x

∫
ηλ�xλ(α)αdG(α). Using

∫
ηλ�p from Lemma 1, we

obtain

∂α̂q

∂ logp
= −

∫ −(α− α̂q)λ(α)αdG(α)
logp(1 − γ)

=

∫
λ(α)α2 dG(α) − α̂q

∫
λ(α)αdG(α)

logp(1 − γ)

= σ2
q (α)

logp(1 − γ)
�

It follows that ∂β̂

∂ logp logp = − ∂α̂
∂ logp logp = −σ2

q (α)

1−γ
. Q.E.D.

Proof of Proposition 4

The equilibrium elasticity of the aggregate labor share with respect to the net-of-tax rate is
given by

ηβ̂�(1−τ) = − 1
1 − γ

(
σq(β)

β̂q

)2

< 0�

PROOF: Recall that w̄ = w/p, where w = 1 is the numéraire and p is pinned down
from the free-entry condition. We demonstrate the proof by expressing the relevant com-
parative statics with respect to the real wage, w̄.

Using the first two propositions, the derivative of β̂ with respect to (1 − τ) is

dβ̂q

d(1 − τ)
=

(
∂β̂q

∂w̄

dw̄

drτ
+ ∂β̂q

∂rτ

)
drτ

d(1 − τ)
= σ2

q (α)

1 − γ
(1 −ηw̄�r)

1
rτ

drτ

d(1 − τ)
� (16)

where ηw̄�r denotes the elasticity of the equilibrium real wage rate with respect to the
rental rate of capital as implied by the entry condition. Because w̄ = w/p with w = 1
normalized and rτ = r/(1 − τ) with r = (1 − ρ̂)/ρ̂ + δ in all long-run equilibria, (steady-
state) equilibrium adjustment to a change in the tax rate transpires solely through a
change in the price level in our model. As a result, ηw̄�rτ = −ηp�rτ = ηp�(1−τ) , which equals
−(1 − β̂q)/β̂q from equation (15). Equivalently, 1 −ηw̄�rτ = 1/β̂q.

Substituting this result back into equation (16) gives the desired elasticity. In particular,
noting that drτ/d(1 − τ) = −rτ/(1 − τ) from the definition of the user cost of capital, we
have

dβ̂q

d(1 − τ)
= −σ2

q (α)

1 − γ

1

β̂q

1
(1 − τ)

�

which implies

dβ̂q

d(1 − τ)
1 − τ

β̂q

= − 1
1 − γ

(
σq(α)

β̂q

)2

noting that σq(α) = σq(β) gives the result. Q.E.D.
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Proof of Proposition 5

The equilibrium elasticities of average demand for capital and labor with respect to the
net-of-tax rate (1 − τ) are

ηk̄�(1−τ) = 1
1 − γ

(
1 − β̂k

β̂q

)
> 0 and ηn̄�(1−τ) = 1

β̂q

(
β̂q − β̂n

1 − γ
− 1

)
< 0�

Before we begin the proof, we establish the partial elasticities of average capital and
employment for a given price level p. Note that aggregate capital and labor in the industry
are given by

K = Mk̄= M

∫
k(α) dG(α)� N = Mn̄ =M

∫
n(α) dG(α) (17)

with k̄ and n̄ denoting industry averages for capital and labor. Lemma 4 follows.

LEMMA 4: The partial equilibrium elasticities of average industry demands for capital and
labor with respect to factor prices are

ηk̄�rτ = −1 − β̂k

1 − γ
� ηk̄�w̄ = − β̂k

1 − γ
� ηn̄�rτ = − α̂n

1 − γ
� ηn̄�w̄ = −1 − α̂n

1 − γ
�

where

β̂k = γ −
∫

k(α)
K

αdG(α) and α̂n =
∫

n(α)
N

αdG(α)

are asset-weighted labor (cost-)share and employment-weighted capital (cost-)share, respec-
tively.

PROOF: By definition,

ηk̄�rτ = rτ

k̄

∂k̄

∂rτ
= rτ

k̄

∫
∂k

∂rτ
dG =

∫
ηk�rτ

k

k̄
dG=

∫
−1 −β

1 − γ

k

k̄
dG= −1 − β̂k

1 − γ
�

The proofs for other elements follow similarly. For instance,

ηn̄�w̄ = w̄

n̄

∂n̄

∂w̄
= w̄

n̄

∫
∂n

∂w̄
dG =

∫
ηn�w̄

n

n̄
dG =

∫
−1 − α

1 − γ

n

n̄
dG= −1 − α̂n

1 − γ
�Q.E.D.

Next, we prove Proposition 5 using Lemma 4.

PROOF: As in the proof for Proposition 4, note that

dk̄

d(1 − τ)
=

(
∂k̄

∂w̄

dw̄

drτ
+ ∂k̄

∂rτ

)
drτ

d(1 − τ)
= k̄(ηk̄�w̄ηw̄�rτ +ηk̄�rτ)

drτ

d(1 − τ)
1
rτ
�

Substituting for partial elasticities ηk̄�w̄ and ηk̄�rτ from Proposition 4, for 1 −ηw̄�rτ = 1/β̂q

as in the proof of Proposition 5 and noting that drτ/d(1 − τ) = −rτ/(1 − τ) from the
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definition of the user cost of capital, we have

dk̄

d(1 − τ)
= k̄

(
−1 − β̂k

1 − γ
ηw̄�rτ − β̂k

1 − γ

) −rτ

(1 − τ)
1
rτ
�

dk̄

d(1 − τ)
1 − τ

k̄
= 1

1 − γ

(
1 − β̂k(1 −ηw̄�rτ)

) = 1
1 − γ

(
1 − β̂k

β̂q

)
�

For the elasticity of average labor, we similarly have

dn̄

d(1 − τ)
= n̄(ηn̄�w̄ηw̄�rτ +ηn̄�rτ)

drτ

d(1 − τ)
1
rτ
�

dn̄

d(1 − τ)
= n̄

(
−1 − α̂n

1 − γ
ηw̄�rτ − α̂n

1 − γ

) −rτ

(1 − τ)
1
rτ
�

dn̄

d(1 − τ)
1 − τ

n̄
= 1

1 − γ

(
1 − 1 − α̂n

β̂q

)
�

Q.E.D.

Proof of Proposition 6

The equilibrium elasticity of aggregate capital per worker with respect to the net-of-tax rate
is

ηK/N�(1−τ) = ηK�(1−τ) −ηN�(1−τ) =
[

1 + β̂n − β̂k

1 − γ

]
1

β̂q

> 1�

PROOF: The proof follows from Proposition 5 and the fact that ηK/N�(1−τ) = ηK�(1−τ) −
ηN�(1−τ) . Q.E.D.
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