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Abstract

There is substantial asymmetry in effective corporate income tax rates across firms. While
tax asymmetries reduce productivity in frictionless economies, they can improve efficiency in
distorted economies by alleviating other frictions. We develop a framework to estimate the
productivity effects of tax asymmetries in distorted economies. Using U.S. firm-level balance
sheet data alongside measures of marginal tax rates, we find a positive correlation between
tax rates and factor productivity, suggesting that tax asymmetries exacerbate other economic
frictions. Our model implies significant aggregate productivity gains from eliminating tax

asymmetries.
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1 Introduction

In efficient economies, marginal products of inputs are equalized across firms. Yet, numerous
studies following Hsieh and Klenow (2009) document substantial productivity differences across
firms, suggesting significant gains from resource reallocation. The sources of input misallocation,
however, remain elusive, preventing policy guidance.

We examine whether corporate taxation contributes to misallocation. Although the tax code
does not distinguish individual firms de jure, provisions for deductions and allowances, such as
imperfect loss offset or interest deduction, create de facto asymmetries in effective marginal tax
rates (EMTR) across firms. This can cause factor productivity to diverge between firms and reduce
efficiency. In our sample of U.S. firms, EMTR varies widely across firms, with large firms typically
facing higher rates (Figure 1). Because these firms represent the majority of economic activity,

the efficiency implications of tax asymmetries are potentially large, especially if size indicates

productivity.
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Figure 1: Asymmetry in Effective Marginal Corporate Tax Rates
Note.- GM and BCG refer to the rates estimated by Graham and Mills (2008) and Blouin, Core, and Guay (2010).
Figure shows average marginal corporate tax rates by terciles of tax rates (panel a), and by terciles of firm size as
measured by assets, employment, or sales (panel b). The high and low values shown with whiskers correspond
respectively to the two tax rate estimates by GM and BCG. Bars show their average. Source: Compustat. Sample

period is 1980-2016.

Whether tax asymmetries reduce efficiency is theoretically ambiguous. Although they impair



efficiency in competitive, otherwise frictionless economies, they might actually improve efficiency
in distorted economies by offsetting existing frictions. For instance, interest deductions might
ease credit constraints and raise investment, while loss-offset provisions might prevent premature
bankruptcy among liquidity-constrained firms by reducing their tax obligations at times of distress.
Whether this is the case is an empirical question.

In pursuit of an answer, we study the effect of tax asymmetries on total factor productivity
(TFP) in a production model with heterogeneous firms and distortions to factor allocation. We
derive analytical formulas that relate the joint cross-sectional distribution of EMTRs and factor
productivities to aggregate TFP. The key insight is that the relationship between corporate taxation
and other distortions is captured by the correlation between EMTR and productivity across firms.
A positive correlation implies that high-productivity firms are taxed more heavily, lowering TFP.

Using firm-level data on effective marginal tax rates, we estimate that eliminating tax asym-
metries would raise TFP by around 4%, holding technology and other distortions fixed. These
gains arise from the empirically observed positive correlation between EMTRs and firm produc-
tivity: tax homogenization lowers EMTRs for more productive firms and reallocates capital toward
them, thereby raising TFP. Because capital and labor are complementary, this capital reallocation
also induces labor reallocation, which further increases TFP given the strong positive correlation
between EMTRs and labor productivity. If we abstract from these correlations, the implied pro-
ductivity gains from tax homogenization are below 1%, with the exception of the pre-1986 period.
This indicates that tax asymmetries amplify rather than offset existing misallocation.

We then discuss forces that can modify both the magnitude and the interpretation of the pro-
ductivity gains from tax homogenization. First, we trace out the dynamic implications of these
productivity gains and show that induced capital accumulation and revenue-neutral tax adjust-
ments further amplify long-run output beyond the static TFP improvements. Second, we allow for
interactions between tax distortions and other frictions—such as imperfect deductibility of labor
costs and financial constraints—and show that these interactions can substantially amplify the pro-

ductivity gains when all observed correlations are interpreted causally. Third, the results are robust



to major macroeconomic developments over our sample period, including the secular decline in
the labor share of income. Finally, we find that the TFP improvements arise predominantly from
more efficient resource allocation within sectors, indicating that tax heterogeneity mainly distorts
competition among firms in the same industry.

This paper connects to the literature on the macroeconomic effects of factor misallocation
(Restuccia and Rogerson, 2008; Hsieh and Klenow, 2009). Papers in this literature typically adopt
one of two approaches. The first approach measures the dispersion in marginal products and then
attributes this dispersion to firm-specific distortions. Comparing the distorted economy to a model-
implied frictionless environment, papers following this approach typically find large potential gains
from removing frictions (see e.g., Hsieh and Klenow (2009), Gopinath, Kalemli-Ozcan, Karabar-
bounis, and Villegas-Sanchez (2017), and Adamopoulos, Brandt, Leight, and Restuccia (2022)). A
challenge in this literature has been to distinguish differences in marginal products from differences
in production technologies or from measurement error (Bils, Klenow, and Ruane, 2021).!

The second approach measures frictions at the firm-level and computes the associated reduc-
tions in aggregate productivity (Midrigan and Xu, 2014; David and Venkateswaran, 2019; Kim,
2023; Stefanski, Ahlvik, Andersen, Harding, and Trew, 2025). Because of computational and the-
oretical complexities, this approach is limited in its ability to model and compute a large number
of distortions and their interactions. Because specific frictions only partly explain the observed
heterogeneity in marginal products across firms, most of these studies find limited productivity
gains from reallocation.

We bridge these approaches by focusing on a specific friction — corporate tax asymmetries —
while explicitly allowing for other, more general, distortions. In the spirit of Lipsey and Lancaster’s
(1956) analysis of the ‘second best’, removing tax heterogeneity in a frictional environment need
not increase aggregate TFP, in contrast to most previous work, where eliminating distortions im-

proves productivity by design. In that sense, our approach is closer to Harberger (1964), and, more

'Hsieh and Klenow (2009) address these issues by benchmarking their misallocation measure to the U.S. when
assessing the extent of resource misallocation in India. Bils et al. (2021) use panel data to purge the firm-level dis-
persion in productivity of measurement error. Because our findings rely on the covariance between tax wedges and
productivity, errors in specification or measurement of marginal products are less of a concern, see Section 3.



recently, Bagaee and Farhi (2020), Qian and Vereshchagina (2024), and Klenow, Pastén, and Ru-
ane (2025), who respectively study productivity effects of price markups, financial constraints, and
carbon taxes in distorted economies.> More broadly, our methodology provides a general frame-
work for quantifying the allocative efficiency costs of any measurable distortion, extending beyond
corporate taxation to other policies or frictions that create wedges in firms’ factor costs.

Our paper also relates to the literature measuring the effects of corporate taxes on economic out-
comes (Harberger, 1962; Hall and Jorgenson, 1967). This literature has studied specific provisions
in the tax code, such as loss-offset provisions (Auerbach, 1986; Kaymak and Schott, 2019), in-
vestment tax credits (Cummins, Hassett, and Hubbard, 1994), jurisdictional differences (Djankov,
Ganser, McLiesh, Ramalho, and Shleifer, 2010; Slattery and Zidar, 2020), as well as tax avoid-
ance (Glover and Levine, 2023). Whereas these papers focus on the economic effects of the level
of the corporate tax rate, we study the dispersion in tax rates and its implications for aggregate

productivity.

2 Model

Consider a firm ¢ that uses capital and labor to produce output with a decreasing-returns-to-scale
production technology, y* = 2'F(k*,n’). Markets are competitive.> A firm’s pre-tax profits are
given by Il .. = 2'F(k',n') — wyn' — wik', where wy, is a firm’s marginal cost of labor and
wh = r'4 " is the marginal costs of capital, consisting of the real rental rate r* and the depreciation
rate 0°.*

Profits are taxed at firm-specific rates. Although the tax code does not distinguish individual

firms de jure, effective marginal tax rates can differ across firms. This reflects special provisions

%In Klenow et al. (2025), a unilateral carbon tax can generate a differential effect across firms due to differences
in fuel use intensity. Implications for aggregate productivity depend on the correlation between fossil fuel use and
revenue productivity, which reflects other output distortions in the economy.

3This is equivalent to an economy with constant-returns-to-scale production and monopolistic competition as in
Hsieh and Klenow (2009).

“In Appendix A, we demonstrate how capital adjustment costs and credit constraints can generate firm-specific
marginal costs.



that shape the tax base, in particular loss provisions and various deductions and allowances. Loss
offsets—which allow firms to carry losses forward or back to offset taxable income in other peri-
ods—tie current taxable income to a firm’s past performance and give rise to firm-specific income
tax rates ;.

When production expenses are not fully deductible from income, as is the case for capital costs,
corporate income taxes can distort factor demand. The effective distortions to capital and labor
are determined by the income tax rate 7; and any deductions from taxable income; we illustrate
this using depreciation allowances for capital and full expensing of labor costs.” Depreciation
allowances determine the timing of cost recovery for tax purposes. Let d;; denote firm ¢’s tax-
depreciation allowance in year ¢, defined as the fraction of the asset’s initial acquisition cost that
the tax code permits the firm to deduct from taxable income in that year.® Following Hall and

Jorgenson (1967), denote the present value of these depreciation allowances as
: —  dy
A= —_—. (1)
; (1 +7r Z‘)t

A higher \ corresponds to more front-loaded depreciation for tax purposes and therefore to a
larger tax shield per unit of capital.
The tax base is then given by 2'F(k',n') — win' — wi\'k". The firm’s problem consists of

choosing k and n to maximize after-tax profits.

rl;clix(l — 1) ['F(k,n) — wyn] —wh (1 =7\ k (2)

The optimality condition for labor is

2'Fy(k,n) = W,

3In Section 5, we consider imperfect expensing of labor costs. Appendix A shows a more comprehensive case that
also includes debt financing.

Tax-depreciation schedules generally differ from economic depreciation §. The particular formulation of d;;
depends on which methods were allowed that year (e.g., straight-line vs. double declining balance), the tax lives of
capital types (e.g., structures vs. equipment), or the accounting method used (e.g. whether inventories of the firm
follow last-in-first-out or first-in-first-out accounting). See Hall and Jorgenson (1967) and Gravelle (2001) for details.



which equates marginal product of labor to its marginal cost. Because labor costs are fully de-
ductible, corporate taxation distorts employment only indirectly, through the distortion to capital.

The optimality condition for capital is

ZZFk(k>n) = wg% TG & wé(v (3)

where z'F(k,n) is the marginal product of capital and w’; denotes the tax-adjusted marginal cost
of capital. The term wi- is composed of a pre-tax component w’, and a tax distortion w’, which
embeds all the information about the effective rate before deductions 7; and the depreciation al-
lowance \'. The condition in (3) can equivalently be derived by formulating the firm’s problem
in (2) using an effective corporate income tax rate 7° = 1 — 1/w’ that consolidates all deduc-
tions—such as loss offsets and depreciation allowances—into a single wedge.” Estimates of that
effective tax rate were shown in Figure 1.

Equation (3) shows how distortions and tax asymmetries might affect aggregate productivity.
Differences in wh; or w across firms are known to reduce aggregate productivity by inducing
misallocation of inputs. We focus here on the allocative role of tax asymmetries, i.e., differences
in w’. That role generally depends on how w! interacts with other distortions. For instance, if firms
had common values of wk; and w, then tax asymmetries would distort the capital allocation and
reduce TFP. But, if w}é differed across firms and tax rates were wi =1/ wjé instead, taxes would

offset capital distortions and improve TFP.

2.1 Tax heterogeneity and aggregate productivity

To focus on the marginal effect of tax heterogeneity on TFP, we consider a hypothetical economy
where all firms face the same marginal tax rate. Our aim is to compare the output in that hypo-

thetical economy using the same aggregate quantities of capital and labor as in the benchmark

"The effective tax rate in this case is given by 7/ = 1 — (1 — 7)/(1 — 7/ A\?). In Appendix A, we also show the
effective tax rate when capital is partly financed with debt.



economy. We leave the distribution of other distortions intact. In that sense, we adopt an agnostic
view of the sources of differences in w¥, and wY;. In Section 5, we consider the possibility that tax
policy interacts with the underlying distortions and propose bounds on how those interactions may
affect our analysis of aggregate productivity.

We begin by formulating TFP in the distorted economy. We now drop the firm subscript ¢ for
readability. We set F'(k,n) = zk®n? with o« + 3 = v < 1, and denote the joint distribution of
firm-level TFP, capital and labor distortions by G(z,wg,wy). The following proposition gives

productivity in the distorted equilibrium.®

Proposition 1. TFP in the distorted economy is

1 __B_ _ o
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Aggregate TFP depends on the joint distribution of firm productivity z, and distortions wy and
wg. The key is the relative distortion across firms rather than the level of distortions: a proportional
change in distortions does not affect TFP.

In the hypothetical economy, all firms continue to face the same distortions to employment,
wy, but capital distortions are altered to reflect a common tax wedge: Wy = wg - W, = Wk - @Wr/w;
for some level of @w,. The counterfactual TFP without tax heterogeneity is obtained by replacing

wg by wgr in equation (4), giving the proposition below.
Proposition 2. TFP in the counterfactual economy with homogeneous tax rates across firms is

1 __B __a _a
7 [ 2wy T wg T T w, T dG )
1 __B _1-8 1-8 @ 1 _l-a __a _a B°
[le—va T3 Wi 1—ww71—WdG] [le—w)N = Wk l—vaI—vdG]

Because proportional changes in distortions do not affect aggregate TFP, . is absent in equa-
tion (5), and, therefore, the hypothetical economy is equivalent to an economy where tax wedge is

removed altogether: w;, = wg.

8Proofs and derivations are in Appendix A.



The ratio Z* /Z gives the marginal effect of eliminating tax heterogeneity on aggregate produc-
tivity. From equation (5), Z* = Z when w; is constant across firms and Z* > Z whenever w; is
heterogeneous but orthogonal to other distortions.” More generally, however, if tax rates correlate
with other distortions across firms, Z* can be higher or lower than Z.

To gain further insights, consider an economy where distortions are distributed jointly accord-
ing to a log-normal density. The resulting formulas help form an intuition about the sources of
misallocation from tax heterogeneity and show how interactions between tax rates and other dis-
tortions can play an important role in assessing the allocative effects of tax distortions. Under the

log-normality assumption, TFP in the distorted economy is given by

1 1 1
an:ln/zlvdG—él_,y

[a(1 = B)oj + B(1 — a)or + 2aB0yy] , (6)

where o7 and o2 denote the variances of In wy and Inwy respectively, and oy, is their covariance.
Aggregate TFP reflects the underlying distribution of micro-level productivity levels, z, adjusted
for efficiency losses caused by input distortions. We are interested in the change in TFP from elim-
inating the heterogeneity in tax rates. This implies setting 07 = ¢% and o, = o, in equation (6).

Taking differences and rearranging terms gives the next proposition.

Proposition 3. If wx, wy, and w, are jointly log-normally distributed, then eliminating tax hetero-

geneity yields the following change in aggregate TFP:

«

Eﬁ_}aﬂ—5%2+aﬂ—ﬁ)
1=~

] —
7 N I L R

072—(Lk7 - 1) + 072—Ln7'7 (7)

where o2 is the variance of nw, and Ly, = o, /0? and L, = 0,,/0? denote the slope coefficients
from a linear projection of In wg and In wy on In w,.

Equation (7) has three distinct components. The first one is a pure misallocation component,

representing the reduction in aggregate output caused by a dispersion in tax rates across firms.

This follows from Jensen’s inequality combined with the fact that 1 — 3 > a.



In the absence of other economic distortions, or if such distortions were orthogonal to tax rates,
this would be the improvement in TFP that can be expected from equalizing marginal tax rates.
Productivity gains are increasing in the variance of tax wedges, o2, the span of control parameter 7,
and the capital share «.'”

The second term captures the correlation of tax distortions with other capital distortions. If tax
differences alleviate other capital distortions, then Inwg and Inw, are negatively correlated, and
Ly, < 1. Eliminating tax differentials in this case need not generate TFP gains. Of course, taxes
could also exacerbate the existing distortions. If firms with higher capital costs also face higher tax
rates, then Ly, > 1, which raises the gains from eliminating tax differentials.

The last term captures the correlation of tax distortions with labor distortions. Equalization of
tax rates lowers the tax rates for some firms and raises their capital demand. Because capital and
labor are complements in production, labor is also reallocated toward those firms. This improves
efficiency only if the marginal product of labor, wy, is higher at those firms on average, i.e., if
L, > 0.

In our quantitative analysis, we implement equations (4) and (5) to estimate the productivity

gains and use equation (7) to understand the sources of those gains.

3 Data and methodology

Our main data source is the annual Compustat database from 1980-2021, which provides balance-
sheet data on publicly listed companies (Standard & Poor’s, 2023).!! Our formulas require infor-
mation on employment, capital and output. For each firm, we define output as the sum of sales
and changes in inventories during the year. We construct a firm’s capital stock from its investment

expenditures using the perpetual inventory method.

10T) see this, note that 0‘(%;[5) =a+ %
See Appendix B for details.



3.1 Measuring tax distortions

We merge the Compustat data with estimates of corporate income tax rates for each firm-year
from Graham and Mills (2008) and from Blouin et al. (2010). These studies simulate expected
effective marginal tax rates at the firm-year level, 7;;, based on the corporate income tax code in
effect during that year. They allow for provisions such as investment tax credits, the alternative
minimum tax, capital expensing rules, and tax carryovers. This information is then combined with
company-level balance sheet data from Compustat, e.g., detailed capital expenditures and past tax
carryovers. Each study then estimates a stochastic process for a company’s income to predict the
applicable tax rates on future income associated with that year’s investment. They then report the
average marginal tax rate across possible realizations of income (see Graham (1996a) and Graham
(1996b) for details). The simulated rates reflect the expected marginal tax rate on investment
for each firm in a given year. Graham and Mills (2008) show that the simulated taxes closely
approximate the actual taxes from tax records.

The simulated tax rates are generally below the statutory rates and vary significantly across
firms. Appendix Table A1 summarizes the two EMTR measures. The average values for the two

BCG

measures, denoted 7¢M and 7 , are 17 and 24 percent whereas the statutory rate exceeds 34

percent for most firms.'> The standard deviations of 7¢ and 78¢¢

are 17 and 14 percent, mostly
attributable to cross-sectional differences. While the two simulated rates are different, they are
highly correlated (p = 0.61). We deploy both measures in our analysis below.

Because the two distinct tax measures are correlated imperfectly, we treat each as a potentially
erroneous measure of the true EMTR. This allows us to leverage their empirical content by focusing
on their common component. Specifically, we interpret the tax distortion associated with each

measure as:

*
Inw; =lnw, + €,

where ¢; is a classical measurement error with variance o2, and conditional mean E[¢;|w,| = 0 for

2For firms with more than $75,000 in income, the federal statutory rate varies from 34 to 51 percent during our
sample period depending on income bracket and tax year.
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i € {GM, BCG}.

Measurement error in tax wedges exaggerates tax asymmetries and attenuates the estimated
relationship between tax wedges and capital and labor productivity. These biases lead to underesti-
mation of the TFP gain, as the next proposition states, and distort the assessment of its components

in equation (7).

Proposition 4. Assume that the tax wedge is measured with error, wr = w, + € with E(¢|w,) = 0.
Then, replacing w. by w} in equation (7) underestimates the net TFP gain from eliminating tax

heterogeneity:
of a(l—p)

In(Z*/Z)|wt =In(Z*)Z)|w, — > 1,

®)

To address measurement error, we treat €¢; and ¢, as independent. We find this reasonable
because the two measures differ mainly in their assumptions regarding the underlying income
process: whereas Graham and Mills (2008) assume a random walk for future returns, Blouin et al.
(2010) allow for mean reversion. These assumptions affect the EMTRs via their predictions for the
expected income volatility conditional on past performance. For instance, a firm with offsets for
past losses would expect to pay taxes on investment only if future income is high enough to exceed
its offset allowance, which is more likely if the predicted volatility is high. Thus, deviations from
the true EMTR in a given year can be interpreted as errors in how each measure forecasts income
volatility, relative to the volatility perceived by the firm for tax purposes. Our assumption interprets
those prediction errors as orthogonal to each other. Another potential concern for measurement
could be reporting errors in Compustat’s balance sheet data. Because both studies use the same
data source, this would violate our orthogonality assumption as they would bias both measures in
the same direction, generating a positive correlation between €; and ;. To the extent that €; and
€2 stem from reporting errors, however, our results below should be interpreted as conservative
estimates of aggregate TFP gains given Proposition 4.

Formally, when we use equation (7), we estimate the variance of tax wedges with the covariance

of the two measures: 62 = cov(Inw; ,Inw} ). To estimate L,, and Ly,, we regress labor and

11



capital productivity on the measured tax wedges by instrumenting one measure with the other.
This yields consistent estimates when the errors are uncorrelated across measures.

To accommodate potential deviations of tax wedges from log-normality, we also use the gen-
eral formulas in equations (4) and (5) to compute the potential productivity gains. In particular, we
partition the firms into quantile bins based on their marginal tax rate in each year. For each bin-year
cell, we then calculate the average tax wedge and average firm-level TFP, along with capital and
labor productivity as described above. In the Appendix we show that the resulting bias from mea-
surement error aligns with the error in equation (8) when the distribution of marginal products is
log-normal, conditional on the tax rate, regardless of the marginal distribution of tax rates. Accord-

ingly, we adjust the estimated TFP gain for measurement error using equation (8) for each year.

2
€,jt

~2

This requires the variance of the measurement error, which we estimate by 67 ;; = var(lnw}, ) —&7

for j € {1,2}.

3.2 Correlations between productivity and tax distortions

To measure capital and labor distortions, we use the optimality conditions for factor demand,
Inwg = Ina + In(y/k) and Inwy = In B + In(y/n), where factor shares o and /3 are assumed

common to all firms in an industry during a given year. Specifically, we estimate
In(y/k)y = D% + Lire Inw?;, + €, 9)

where 4 denotes the firm, and ¢ the year. D, are indicators for a full set of sector and year inter-
actions. These indicators capture variations in capital shares and average distortions across sectors
and years. Therefore, L, reflects the correlation between the tax wedge and other capital distor-
tions across firms in a given year.

Similarly, we estimate the cross-sectional correlation between labor distortions and tax wedges
by:

In(y/n)i = D% + LyrtIn w;it + e, (10)

12



Because the OLS estimates of Ly, and L,,, are potentially attenuated by measurement error,
we estimate equations (9) and (10) with an IV approach, where one tax measure is used as an
instrument for the other.

To summarize the correlation patterns between different distortions, we report a pooled esti-
mate for all years in Table 1. Columns 1-3 show the OLS estimates of (9) and (10). Panel A
uses tax measures from Graham and Mills (2008), and Panel B uses the tax measures from Blouin
et al. (2010). Both measures suggest a strong positive relationship between taxes and the three
productivity measures, although they somewhat disagree on the strength of that relationship.

The implied correlation between tax wedges and other capital distortions (Column 1) differs
across the two measures. Recall from (7) that a value below (above) one indicates that the tax
wedge is negatively (positively) correlated with other capital distortions. While Graham and
Mills’s EMTR estimates suggest tax wedges and capital distortions correlate negatively, Blouin
et al.’s estimates suggest they are orthogonal. By contrast, because both coefficients are larger than
zero, the two measures suggest a positive correlation between labor distortions and the tax wedge
(Column 2). This implies that reallocating labor toward high-tax firms would raise productivity.
Column 3 shows the projections of firm-level TFP on the tax wedge, which we use below for
some of our results. Consistent with the patterns from average labor and capital productivity, these
estimates show that productive firms on average face higher marginal tax rates.

Correcting for the attenuation bias depicts a more consistent picture across measures (Columns
4-6). Both tax measures now indicate that tax wedges correlate positively with other capital dis-
tortions, implying that the heterogeneity in tax rates exacerbates the existing capital distortions.

With two tax measures, we have two estimates of the same underlying parameter for each year.
We combine them by taking an average, weighted by the inverse of their variance. For example,
using the estimates for the entire sample period, reported in columns 4 and 5 of Table 1, we obtain

a value of 1.41 (s.e. 0.04 ) for L, and 1.38 (s.e. 0.02) for L,,, for the entire sample period.'?

13 Specifically, the variance minimizing weights are Ay = var(byy ,)/(var(bgy ) +var (b ,)) for biY , and Ay =
1 — Xy for b ,. For Ly, for instance, the values in column (4) of Table 1 imply a weight of 0.44 = 0.08/(0.08% +
0.09%) for 1.59 and 0.56 for 1.26, giving a weighted average of 1.41. The standard error for the weighted estimate is

given by var(bi‘él) X var(béyﬂ/(var(bﬂ/}l) + var(bi‘fz)).

13



Table 1: Tax distortions and factor productivity

) 2) 3) “4) &) (6)
Iny/k Iny/n  Inz Iny/k Iny/n Inz

Panel A

Inw;, 0.67 0.55 0.56 1.26 1.61 1.41
(0.04) (0.03) (0.03) (0.08) (0.06) (0.05)

Panel B

In ws, 0.96 1.23 1.07 1.59 1.31 1.33
(0.06) (0.04) (0.04) (0.09) (0.06) (0.06)

Note.— The table shows the results from regressions of firm-level capital, labor, and total factor productivity on the tax
wedge (1/(1 — 7)). Columns 1 to 3 report OLS estimates. Columns 4 to 6 report instrumental variable estimates to
correct for measurement error. All specifications control for a full interaction of sector and year indicators. Standard
errors are clustered at the firm level. The first-stage F-statistic for the IV regressions in Columns 4-6 is 49,592 (p=0.00).
Data on productivity come from authors’ calculations from Compustat. Data on marginal tax rates come from Graham
and Mills (2008) in Panel A and Blouin et al. (2010) in Panel B.

Before we turn to the implications of our estimates for aggregate TFP and output, we need to
set values for the parameters of the production function. For our baseline results, we keep those
parameters fixed over time. This allows us to highlight the changes in the interactions between
distortions when presenting the time trends. We set v = (.85, which implies a profit share of 0.15
in output, roughly the long-run average value of the profit share in Barkai and Benzell (2024). We
set 3 = v x 2/3, which gives a labor share of 0.57, in line with the BEA’s (0.55) and the BLS’s
(0.60) estimates for our sample period. The resulting capital share is « = v — f = 0.28. In
Section 5, we show that alternative calibrations that allow input shares to vary across sectors or

over time yield similar results.

4 Results

Our primary finding is that eliminating tax heterogeneity would improve TFP in the U.S. Our
baseline estimates put this gain between 4 and 5 percent. When we decompose the potential

TFP gains from eliminating tax heterogeneity into its three components, we find that the positive

14



correlation of tax rates with capital and especially labor distortions accounts for the largest share of
the TFP gains. The pure dispersion in tax rates explains a sizable part of the estimated TFP gains,
but this component became smaller after the tax reforms of the 1980s.

Figure 2 shows the estimated TFP gains associated with eliminating tax heterogeneity. The
solid black line shows our baseline result. The gain is positive throughout our sample period
because, on average, factors are more productive at firms that face higher marginal tax rates. This
suggests that tax heterogeneity exacerbates capital and labor distortions. The TFP gain ranges from
4 to 5 percent during the early 1980s to around 3 percent in recent years. The average gain across
all years is 4.1%, which corresponds to four years of average annual U.S. TFP growth during our
sample period.

8,
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Figure 2: TFP gains from tax rate equalization
Note.— The figure shows the estimated change in aggregate TFP if all firms were to face a common corporate tax rate.

Baseline model and its approximation using equation (7).

To understand the sources of the productivity gain, we use our approximation formula in equa-

15



tion (7). The gray line in Figure 2 shows the approximate TFP gains and the shaded gray area
represents error bands corresponding to two standard errors above and below the point estimate.
Using the approximation, the average TFP gain is 4.6%, close to the 4.1% benchmark. This re-
inforces our main finding that tax heterogeneity reduces aggregate TFP. The two series are highly
correlated (p = 0.96), lending credence to our decomposition results, which we turn to next.

From equation (7), the total gains can be split into three parts, which are shown in Figure 3.
The total productivity gains are shown as the solid gray line in Figure 3, which is identical to the
gray line in Figure 2. The blue bars reflect the misallocation from pure tax heterogeneity. If tax
wedges were uncorrelated with the marginal products of capital and labor, the blue bars would
represent the total productivity gain from tax asymmetries in an otherwise frictionless economy.
This component was 1-2% prior to 1986, mainly due to the higher statutory corporate tax rate, and
has been under 1% since then, amounting to less than a quarter of the total TFP gain.

8,

TFP gain (in %)

2 | | I I |
1980 1985 1990 1995 2000 2005 2010 2015
Year

1

‘- Tax dispersion [l Capital [_] Labor === Total ‘

Figure 3: Components of TFP gains from eliminating tax heterogeneity

Note.— The figure shows the three components of TFP gains from tax rate equalization across firms (see equation
(7)). The blue bars labeled “Tax dispersion” represent gains in an otherwise frictionless economy. The red bars
labeled “Capital” show additional gains/losses in an economy with capital distortions. The bars labeled “Labor” show
additional gains in an economy with capital and labor distortions.
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The red bars represent the TFP gains due to the correlation between tax wedges and capital
distortions. In most years, tax rates have a positive but weak correlation with capital distortions,
resulting in additional TFP gains of less than 1%. The potential gains implied by this component
have diminished over time, turning negative in recent years. This suggests an efficiency improve-
ment from recent changes in the distribution of tax rates.

The yellow bars represent the TFP gain associated with the correlation between labor distor-
tions and tax wedges. When that correlation is positive, equalizing taxes reduces rates for firms
with higher marginal product of labor. Because of capital-labor complementarity, the ensuing em-
ployment reallocation toward those firms raises TFP. Quantitatively, this is the largest component
of the TFP gain, partly because labor’s share of income is roughly twice the capital share.'*

Overall, the majority of the estimated TFP gain is attributable to the positive correlation be-
tween tax wedges and labor distortions. This highlights the importance of taking other distortions

into account when studying the allocative effects of a particular distortion.

5 Robustness, extensions and long-run implications

Our baseline analysis quantifies the productivity losses from corporate tax heterogeneity under
relatively conservative assumptions about firm behavior and the macroeconomic setting. In this
section, we explore the robustness of these estimates, examine how they change under alternative
modeling assumptions, and discuss their implications for long-run output. Table 2 summarizes
our results. Appendix C provides the detailed methodology for different modeling extensions and

presents the full results for each of the subsections below.

5.1 Long-run output effects

The productivity gains from tax homogenization translate into larger long-run output effects through

induced capital accumulation. In a standard growth model with inelastic labor supply, our base-

“More generally, capital and labor co-move during the reallocation from eliminating tax heterogeneity as long as
the elasticity of substitution between capital and labor is not too high (less than 1/(1 — )).
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line 4.1% TFP gain implies a 5.7% increase in long-run output per capita, as higher productivity
encourages additional investment. Models incorporating elastic labor supply would predict even
larger effects.

A related consequence of output growth is higher tax revenue. Revenue-neutral tax reforms call
for a lower tax rate in that case, which further encourages capital accumulation. This generates a
fiscal multiplier effect: productivity-driven output growth increases tax revenue, permitting lower
average tax rates that further stimulate capital formation. Accounting for this feedback loop, we
estimate revenue-neutral tax homogenization would raise long-run output per capita by approxi-

mately 6.3%.

5.2 Interactions between distortions

Our baseline model treats the distribution of non-tax distortions, wg and wy, as exogenous to tax
policy. When corporate taxation interacts with other economic frictions, the welfare effects of tax
reform may exceed our baseline estimates. The results are shown under the heading ‘Structural
Distortions’ in Table 2.

We consider two channels through which such interactions could amplify productivity gains.
First, if labor costs are imperfectly deductible—whether due to incomplete expensing provisions
or cash-in-advance requirements—corporate tax heterogeneity directly distorts employment deci-
sions beyond its effects on capital allocation. Second, if the observed correlation between tax rates
and capital costs reflects a causal relationship (for instance, through collateral constraints that bind
more tightly at higher tax rates), then equalizing tax rates would simultaneously reduce dispersion
in capital costs. Under the extreme assumption that all observed correlations between taxes and
factor costs are structural, we estimate that productivity gains could reach an upper bound of 10.7
percent if tax homogenization mitigates underlying labor distortions and 5.7 percent if it mitigates
capital distortions (see Appendix Section C.2 for the theoretical framework and detailed calcula-
tions). We interpret these scenarios as providing upper bounds on potential gains, as the true extent

of such interactions remains model-specific and empirically ambiguous.
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Total Capital-Linked Labor-Linked Tax Alone

Benchmark 4.6 0.6 32 0.8
Structural Distortions
Capital 5.7 0.8 4.2 0.8
Labor 10.7 1.3 3.8 5.6
Declining labor share and
rising capital share 4.7 0.6 33 0.9
rising markup 4.0 0.5 2.7 0.8

Table 2: TFP Gains from Homogenizing Tax Rates: Extensions and Robustness

Note.— Percent change in aggregate TFP if all firms were to face a common corporate tax rate. Average estimates
over the 1980 - 2021 period. Benchmark model assumes corporate taxes only distort investment. The middle panel
allows taxes to structurally affect pretax capital or labor costs. Bottom panel allows for declining labor share of

income compensated by either higher capital share or higher price markups.

5.3 Robustness to macroeconomic trends

Our baseline estimate uses stable factor income shares throughout the sample period. The labor
share of income declined from 57.7% to 53.0% between 1980 and 2016, raising questions about
whether this trend affects our findings. In Appendix C.3, we evaluate two scenarios: one attributing
the labor share decline entirely to rising capital intensity, and another attributing it to increasing
markups. The results are summarized in the last two rows of Table 2.

Under rising capital shares, TFP gains remain nearly identical to the baseline, as the in-
creased importance of capital in production roughly offsets compositional effects. Under rising
markups, the estimated gains decline modestly—by approximately one percentage point in recent
years—because higher markups move the economy away from the perfectly competitive bench-
mark where reallocation gains are maximized. Neither scenario substantially alters our central

conclusions about the magnitude of productivity losses from tax heterogeneity.

5.4 Sectoral decomposition of productivity gains

Our baseline model estimates aggregate productivity gains using a common, economy-wide labor

share parameter for all sectors. In Appendix C.4, we re-estimate TFP gains allowing for sector-
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specific factor elasticities that reflect technological differences across industries. This refinement
yields a total TFP gain of 4.3%, similar to our benchmark estimate of 4.1%, confirming that our
main findings are robust to technological heterogeneity across sectors. Decomposing the sources of
these gains reveals that the vast majority—approximately 3.3 percentage points, or 77% of the total
effect—derives from an improved allocation of capital and labor within sectors. The reallocation
of productive factors between sectors contributes an additional 1.0 percentage point to aggregate

productivity.

6 Conclusion

Our findings show that policies that seek to reduce differences in marginal corporate income tax
rates would generate significant gains in aggregate productivity and long-run output. The majority
of these gains are attributable to the empirical correlation between labor productivity and marginal
tax rates: firms that face higher tax rates are typically those where labor is more productive. This
highlights the importance of accounting for other frictions when studying the implications of a
specific distortion to aggregate efficiency.

It is worth noting that although we estimate TFP losses associated with tax heterogeneity,
eliminating the heterogeneity altogether is not necessarily productivity maximizing in distorted
economies. Tax designs that seek to maximize aggregate productivity would aim to offset other
distortions through firm-specific tax rates. The efficient design of corporate taxation is a promising

avenue for future research.
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A Theoretical Appendix

This appendix details the derivations in the text and gives the formal proofs for the propositions.

A.1 Reformulating the model with an effective tax rate

The expression for the tax wedge 7 in (3) can also be derived from a setup in which the firm faces
a pre-tax cost of capital of w?, and a single effective tax rate 7° on operating surplus, which includes
loss offsets, as well as depreciation allowances:

max (1 — 7°) [2F(k,n) — wiyn| — wik, (A1)

k.n
The first-order condition of the firm problem in (A1) is

, 1

where wi, = r* + 0" are pre-tax user-costs. The conditions in (A2) and (3) are equivalent if we

define
1-— Tg
1— 7N

=1

(A3)

A.2 Effective tax rate with debt financing

We now consider a more general problem where a fraction of the marginal investment is financed
with debt. A fraction ¢ of the marginal capital investment is debt-financed, while the remaining
fraction 1 — ¢ is equity-financed (Auerbach, 1983). In that case, the first-order condition of the
firm problem in (2) with respect to capital is:

1— 7N+ qb[ii(l — 1) — ri]
1-— Tbi

N J/
-

7
wr

2F(k,n) = wh -

: (A4)




where 7' is the after-tax return required by shareholders, and ' is the interest rate paid to debt
holders. With ¢* = 0 we obtain the cost of financing capital under all-equity finance (as in (3));
with ¢ > 0, the second term in the numerator adjusts the baseline cost by the difference between
the after-tax cost of debt and the required return on equity.

As in Appendix A.1, we can derive an implied effective tax rate

rt + ¢
(ri+00)(1 = 7A) + ¢ [i(1 — ) — ]

=1-(1-17) (A5)
which captures all the information about the loss offsets, depreciation allowances \°, and the fi-

nancing mix. This lets us write the problem as in (A1).

A.3 An investment problem with multiple distortions

To fix ideas, we develop an investment problem with multiple distortions. For notational simplicity,
we model only the effective (post-deduction) marginal tax rate 7, as derived in Appendices A.l
and A.2. Consider the investment problem of a firm that uses capital and labor to produce output
with the decreasing-returns-to-scale (DRS) production function, y = zF(k, n), using technology z.
Each period, the firm chooses capital investment and labor to maximize the payout to shareholders,
which depends on current and expected after-tax profits. For simplicity, assume that the firm knows
the realization of next period’s productivity z and taxes 7 at the time of the investment decision.
The firm’s problem is given by

V(z,k) = max —i— @ (%) k (A6)

n! ki

+ B [(1 —7)[2F (K, n) —wnn'] + B,V (2, k/)]



subject to the law of motion for capital and a collateral constraint

K o= i+(1-0)k (A7)

i< (gk, (A8)

with associated multipliers ¢ and p. The first-order condition for labor is

2F,(k,n) = wy, (A9)

where wy denotes the effective user cost of labor. The optimality conditions for investment and

future capital of the firm’s problem in are given by the first-order condition with respect to invest-

ment:
1 —1—@’(%)+q—u=0 & q:1+¢’<%)+,u. (A10)
and
oo Bl =1)2F(K,n) + Ea.Vi(Z k)] —q=0, (A11)
with the envelope condition
Vi(z, k) = =@ (%) + 9 (%) % +q(1 —9) + pdq. (A12)

This implies the following optimality condition for the choice of capital:

q=p0|(1—-"7)zF(kK',n")— <%) + @' (%) % +¢'(1—0)+p'¢'¢ (A13)

The marginal cost of capital, ¢, is balanced against the discounted future benefit of an additional
unit of capital. This benefit consists of the marginal product of capital (net of taxes), the value

of non-depreciated capital, and the effects on the marginal costs of investment as well as on the
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financial constraint. To simplify , define the tax wedge w; as w, = , and the remainder as

— q / v Z./ / 7;/ Z"
Using the definitions above, we can write as
2Fp(k,n) = wxg = wr-wg, (A15)

where wy denotes the effective user cost of capital, comprising tax costs, w,, and costs of capital
adjustment or financial constraints, summarized by wg. Any additional frictions a firm might be

facing would be included in wg.

A.4 Proofs and derivations

Proposition 1. TFP in the distorted economy is

Y fzﬁwN_£wK_ﬁdG
-~ KaNB [

Z 5. )

1 __B _1-8 @ 1 _l-a __a
[ 2wy TTwk 1*vdG] [lefsz i wi -dG

Proof. The profit-maximizing levels of capital, labor, and output are:

n =277 <ﬁ)1_7 <ﬁ> o (A16)
WN WK

b i (ﬁ) = (i) o (A17)
WN WK

(2 )
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Substituting in the definition of TFP gives the following:
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Proposition 2. TFP in the counterfactual economy with homogeneous tax rates across firms is
1 __B_ _a
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Proof. In the counterfactual economy, wy' = @fwr = 0¥wi/w, and wy' = @,wy. Proof

follows from substituting these in equation (4). The common components of distortions, w,, and

@, cancel each other out. ]

Proposition 3. If wi, wy, and w, are jointly log-normally distributed, then eliminating tax hetero-

geneity yields the following change in aggregate TFP:

(07
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where o2 is the variance of nw, and Ly, = 0y, /0? and L, = 0,,/0? denote the slope coefficients

from a linear projection of In wg and In wy on In w,.

Proof. Let i, = E[lnx] and 02 = V[Inz] be the mean and variance of the log of a variable .

Under joint log-normality:
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Using these equations, the TFP in the distorted economy is:

1
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nZ=pt 57
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When tax differentials are eliminated capital distortions are given simply by wg, which gives the

TFP in that counterfactual as:

1
InzZ*=p, + =
n 'u+21—7
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Note that 0,3 — 012% = 03 + 20, and o, — Or, = 0,,. Rearranging the terms and netting out /.,



o2 and o2 terms, the efficiency losses from distortions are equivalent to:
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The last two equalities substitute the linear projection coefficients for 24~ = Lg, = Ly, — 1 and
0'7'
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Proposition 4. Assume that the tax wedge is measured with error, Wr = w, + € with E(¢|w,) = 0.
Then, replacing w. by w} in equation (7) underestimates the net TFP gain from eliminating tax
heterogeneity:

n(Z*)Z)|w* =n(Z* ) Z)|w, — %20‘(1%_7@ (8)

Proof. Let 0% = 02 + o2 denote the variance of the measured tax wedge. Define the projection
x = Ly, X Inw; +e,, where w, is the true tax wedge. The OLS estimate of L,, from the projection

2 .. TOLS _ 2
of x onlnwr. is: Li7° = Loy X 7.
T
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A.5 Computation of the non-linear gains and measurement error correction

For each = € {wk, wy 2}, define In& = b,, X Inw,, where b,, is the OLS estimator of L,,. We
ignore the intercept term in that projection, because it cancels out from the TFP equations as it is
common to all firms. Note also that we are using the OLS estimator, not the consistent estimator.”!

We then compute current TFP by substituting wg, wy and 2 in equation (4), and the counter-
factual TFP by substituting wy, 2, and w), = Wk /w,~ for wx in the same equation. This yields the

following equations:

A R Ty
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B

/87

where br, = by, — 1 is the projection coefficient of Inwg on Inw,« and G« is the marginal
distribution of the measured tax wedge.

When ¢ is distributed independently log-normal, then for any scalar ¢ > 0, F[wt.] = Elwie’] =
Elwe] - E[e] = Ew¢] - exp(c?a?/2). Replacing ¢ with the appropriate power component for each
term gives:

Z%, Zr  oa(l—p)

Mt =n2r - e 1/ (A21)
ZT* ZT 2 1 - 7

Repeating these steps for the alternative formulations in Section C.2 by substituting 7 for 7
in the expressions for Z:* and Z:** presented in equations (A25) and (A27) give the following

relations between the measured TFP loss and the actual TFP loss:

AlBecause various biases from using the OLS estimator cancel each other out, the resulting formula for error correc-
tion is simpler and aligns with that reported in Proposition 4. We also considered using the consistent (IV) estimator,
and a non-parametric estimator for E[ln x|w;au]. Both yield similar results.



T* T -7
7 ok 7 kok K 2
T* T Ue
In — * =In 7 Rt (A23)

B Data Appendix

The firm-level data used in Section 3 were constructed as follows. We use the annual Compustat
database, (Standard & Poor’s, 2023), which provides balance-sheet data on publicly listed compa-
nies in the U.S. Our sample includes the years 1980-2021. We restrict attention to firms registered
in the U.S. and exclude firms in the finance, insurance, and real estate sectors, as well as in utilities
and public administration. We remove observations with negative sales.

We construct firm-level capital stocks by using a perpetual inventory method. For each firm,
we start with the first year in which information on gross and net property, plant, and equipment
(PPEGT and PPENT) is available. We then build the capital stock by adding the change in PPENT
deflated by the investment price deflator to the calculated capital stock for that year. Output y;;
is the sum of sales and changes in inventories during the year. Firm-level TFP is computed as
log z;; = log y;; — B - log ny — - log k;;, where factor shares come from the BLS and are computed
for the year 2000, the midpoint of our sample. We remove NAICS-year fixed effects from firm-
level TFP.

We supplement these data with information on firms’ marginal tax rates taken from i) Graham
and Mills (2008), abbreviated as “GM” and ii) Blouin et al. (2010), abbreviated as “BCG”.*? While
the GM database covers the years 1980-2021, the BCG data are only available from 1980-2016.
We link the Compustat data to the marginal tax rate data via the firm identifier GVKEY. Finally,
we remove firm-year observations for which both tax rates are missing.

This results in a sample of 185,203 unique firm-year observations, averaging about 4,600 firms

A2Each study contains two measures of the marginal tax rates: before and after interest deductions are applied. The
marginal tax rates we use in this paper are after interest deductions.
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per year. Marginal effective tax rates are available for 70.3 percent of our observations (90.2
percent for the BCG tax rates).

Table A1 summarizes the two EMTR measures. Rates estimated by Graham and Mills (2008)
show more bunching at zero and at the top statutory rate, which has varied over the years. Rates
estimated by Blouin et al. (2010) display a smoother distribution, with a higher average rate and a

slightly smaller variance. The two measures are highly but imperfectly correlated (p = 0.61).

Table Al: Summary statistics of marginal tax rates

Variable  mean sd. p25 pS0 p75 N
7oM 0.169 0.171 0.007 0.070 0.342 125,048
7BCG 0.240 0.136 0.108 0.283 0.342 159,247

Note.— The two effective tax variables are taken from Graham and Mills (2008) and Blouin et al. (2010). See Appendix
D for variable definitions and sample selection.

C Additional results

This appendix gives more details on the results presented in Section 5 in the main text.

C.1 Long-run output

Aggregate productivity gains imply output gains for given quantities of inputs. As was shown in
section 5.1, in the long-run, improved productivity leads to capital investment, which further raises
output. In the standard growth model with representative households and inelastic labor supply,
steady-state capital is given by K = (aZ/r) ﬁ, where 7 is aggregate TFP. A percentage increase
in TFP raises capital by 1/(1 — a) = 1.4% and output by /(1 — «) = 0.4% in the long-run
beyond the direct increase from higher TFP. Consequently, the baseline 4.1% TFP gain from tax

homogenization translates to a 5.7% (= 4.1 x 1.4) long-run gain in output per capita.*?

A3More generally, long-run output growth depends on the price elasticities of factor supply. Models with positively-
sloped capital supply schedules, such as Aiyagari (1994), would predict smaller gains, and those with positively sloped
labor supply schedules would predict larger gains than the figures reported here.
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Our results on the revenue-neutral output gains in Section 5.1 were derived as follows. Pretax
corporate income is proportional to output in our model: IT = (1—~)Y". Each percent decline in the
tax rate raises the capital stock by ﬁﬁ, and output by « times the capital stock.** Additional
output allows for even lower tax rates, and so on. The associated multiplier is (1 — ﬁﬁ)_l,
which is about 1.1 when o = (.28 and the (common) tax rate is 20 percent, roughly the average
effective rate in our sample between the two measures. Therefore, a revenue-neutral tax homoge-

nization reform would raise output per capita by 6.3% (5.7 x 1.1) in the long-run, accounting for

capital accumulation.

C.2 Interactions between distortions

When corporate taxation interacts with other distortions, eliminating tax differentials would also
alter the distribution of wgr and wy, which we assumed to fixed in the main text. An extension
is discussed in section 5.2, which we provide more details on here. In models with collateral
constraints or cash-in-advance requirements, lower taxes can free up internal funds for investment
or employment, easing such constraints. This would raise productivity beyond the above estimates
when highly-taxed firms are also more productive.

Ascertaining the extent of these additional gains however requires a more definitive stance
on the nature of the underlying frictions than we adopt here. If investment distortions manifest
as firm-specific interest costs as opposed to collateral constraints, for instance, eliminating tax
heterogeneity may not alleviate capital distortions. Some progress can be made, however, on
the potential role of these alternative models by interpreting the empirical correlation between
productivity and tax rates as entirely endogenous. As we demonstrate next, this provides an upper

bound on the productivity gains from homogenizing tax rates given the empirical patterns.

A4Because w, = ﬁ, the percent change in the tax wedge is related to the percent change in the tax rate as follows:

dwy _ _ dt
- p

% X 77— Multiplying that with the cost elasticity of capital demand, 1/(1 — «) = 1.5, gives the total effect
on the capital stock.
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Labor distortions

Basic theory suggests that corporate taxes should not distort employment, conditional on capital
and technology, because labor expenses are tax-deductible (equation (2)). Corporate tax rates
can nonetheless directly affect employment when labor costs cannot be fully deducted or when
there are explicit employment incentives. Similarly, cash-in-advance requirements, where wages
have to be paid before sales are realized, generate a tax wedge in the optimality condition for
employment. Because those funds can otherwise be invested in capital, the opportunity cost of
capital, wg, become part of labor costs. Below, we present a cash-in-advance model and illustrate
how corporate tax rates can directly affect employment in addition to their indirect effect through
investment.

Suppose a fraction A € [0, 1] of labor costs are not tax-deductible. Denoting the total cost per
employee by wy,, the after-tax income is now given by (1—7)[zF (k,n)— (1—N)wrn]—Awr —wrk,

which gives the following labor demand condition:

2E,(k,n) = (1 — A+ M\, )wp = wy (A24)

When A\ > 0, a higher corporate tax rate raises the marginal cost of labor. Importantly, hetero-
geneity in tax rates can generate a dispersion in marginal costs of labor wy across firms, even when
all firms face the same total cost per employee w;.*> Unlike in our baseline model, eliminating tax
heterogeneity in this economy reduces the dispersion in marginal cost of labor, thereby leading to
larger gains in aggregate productivity.

In our associated calculations we consider the extreme case of A = 1, which implies wy =
wr, - wy. This is tantamount to interpreting the correlation between labor productivity and tax
rates as structural. The following proposition gives the counterfactual TFP from eliminating tax

heterogeneity in that scenario:

Proposition 1. In models with imperfect labor expensing, TFP in the counterfactual economy with

A5 A similar distortion can also arise when \ < 0, i.e., when there is a tax credit for employment. We focuson A > 0
here given the positive empirical correlation between labor productivity and tax rates below.
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homogeneous tax rates across firms is:

_1 __B _ o v
e _ le—’va wg w,7dG

(A25)
1 _ B8 _1= 1 o 1 _lma  __a 1 B

[f 2T wN Wi 1*vw71ﬂdG} [f 2wy Wi Trw, Ty dG]
Dividing Z** above with Z in equation (4) gives the relative aggregate changes in TFP from

homogenizing tax rates across firms. When all distortions are distributed log-normally, the implied

change in aggregate TFP can be simplified as follows.

Proposition 2. Suppose wx = wg - w,, Wy = w; - Wy, and w, are jointly log-normally distributed.
Eliminating tax heterogeneity yields the following change in aggregate TFP in models with imper-
fect labor expensing:

mZ 1 v e

2
Li, — 1
Z 21—~ or(Ler =1+

L,.—1), A26
— P Lur — 1) (A26)
where o2 is the variance of n w, and Ly, = o, /0? and L, = 0, /02 denote the slope coefficients

from a linear projection of In wg and In wy on Inw,.

Comparing equations (7) and (A26) reveals the significance of a structural link between taxes
and labor costs. The first component, attributable to tax asymmetry, is now larger because it in-
cludes the direct contribution of tax heterogeneity to the dispersion in wy. The second component
captures the correlation between tax rates and other capital distortions. Because taxes now raise
marginal costs of both capital and labor, they generate a positive correlation between the two. This
exacerbates the distortionary effect of taxes (via oy, in equation (6)). The last component in (A26)
can be smaller or larger than in equation (7) because it now captures the productivity implications

of the correlation between the tax wedge, w,, and other labor distortions, wy.

Capital distortions

Similarly, consider the empirical decomposition of capital distortions into a random component

and a tax-related component: Inwgr = Lg, Inw, + Inw',, where Inw}, is orthogonal to Inw,. If

13



this empirical relationship is structural, then eliminating tax differences would alter In wg through
L, unlike our baseline model. Consequently, setting wx’ = wg’ in the counterfactual economy

delivers the following TFP:

Proposition 3. TFP in the counterfactual economy with homogeneous tax rates across firms is

B _ o O‘Lk‘r

o
le—w)N W w1 dG

7% = (A27)

1 B 18 (=B)Lyy @ 1 _l-a o ol
[f 2T wN W Tw, 1Y dG} [f 2w TTwg T T w, T dG]
The approximate gains from tax homogenization are as follows.

Proposition 4. If wi, wy, and w, are jointly log-normally distributed, then eliminating tax hetero-

geneity yields the following change in aggregate TFP:

In = Laf B)UzLiT + -2
1—x

’L. L A2
7 2 1_7 O Lipg Lijr, ( 8)

where 03 is the variance of In w, and Ly, = o,/ 03 and Ly, = 0,/ 03 denote the slope coefficients

from a linear projection of In wg and In wy on In w,.

Proof. Substituting wy = wr, and wx = wp in equation (A19) for the TFP in the distorted economy

gives:

InZ=p, + %1 i S (02 = a(l = B)oj — B(1 — a)or — 2080,] - (A29)

When tax differentials are eliminated capital distortions are given simply by wg, which gives the

TFP in that counterfactual as:

1 1
InZ"=p, + =
n u+21_7

[0 —a(l = B)of — B(1 — a)o] — 2080w . (A30)

2

Note that 0,3—0%2 = 03+20RT, 02—0 = 03—1—2017 and oy, —0R = ORT+UZT+072_. Rearranging the

terms and netting out z, and o2 terms, the efficiency gains or losses from distortions are equivalent
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to:

z* 1 1
7 = 5y= [o(l= Ao} ~ o) + (1~ a)(o2 — of) + 20B(0 — 7]
1 1
= 971 = ~ [04(1 — B)(0F + 20,) + B(1 — a)(0F + 203, - -
-+ 208(0Rr + 017 + 02)]
o2 1 OR g
= T— 1-8)(1+2—= I—a)(1+2—2)---
T [ = A+ 275 4 60— ) (1 4+275)
ORr Oir
4 2a8(1 + = U_Z)
Ly 5 @ 9 5,
= — L T ]. an— - ]-
The last equality substitutes the linear projection coefficients for 4= = Lp, = Ly, — 1 and
%:LZTILnT—l,and”y:a—i—/B’ D

This gain is larger than the baseline if and only if Lz, > 0, or, equivalently, if Ly, > 1. There-
fore, a structural interpretation of the empirical relationship between taxes and capital distortions
amplifies the productivity effects of tax heterogeneity. When Ly, > 0, eliminating tax differences

also reduces the dispersion in wg, thereby alleviating capital distortions.

C.3 Macroeconomic trends and estimated TFP gains

Section 5.3 investigated how TFP gains from eliminating tax heterogeneity are affected by trends
in factor shares and markups.

We take the decline of the labor share as given and benchmark its drop to the BEA’s measure
for each year of our analysis. Of course, the shares of capital, labor and profits sum to one, and a
change in the labor share necessarily changes at least one other parameter. While the evidence on
the decline in the aggregate labor share is relatively well-accepted, how much of that decline was
redistributed to capital versus profits is less clear. We therefore consider two alternative scenarios.
First, we assume that the decline in the labor share was matched one for one by a rise in the capital

share of income, keeping the share of profits constant over time. Second, we assume that the labor
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share and capital declined proportionally, thus raising the profit share 1 — ~ over time.

The resulting values for «, (3, and  are shown in Panel (a) of Figure A1. The black solid line
shows the labor share of income published by the BEA. It declines from 57.7 percent in 1980 to
53.0 percent in 2016. In the first scenario we consider, this is matched by a 4.7 percent increase
in the capital share «, shown as the gray dashed line in the figure. In the second scenario, we
keep the cost shares of labor and capital fixed at 2/3 and 1/3, implying to a rise in the profit share
from 13.5 in 1980 to 20.5 in 2016, or, equivalently, a rise in the markup rate from 15.6 to 25.7
percent (shown as the red dashed line). The resulting capital share decline from 28.8 percent to

26.5 percent is shown as the red solid line.

70 - <170

£30 {30,

e ————

1 === Baseline

0 \ \ , 1o ast
1980 1985 1990 1995 2000 2005 2010 2015 — Rising markups
Year Rising capital share

0 I I I
1980 1985 1990 1995 2000 2005 2010 2015
Year

— PEA a - rising capital share
= q - rising markups === 1 —y - rising markups

(a) Parameters (b) Misallocation
Figure Al: Macro trend scenarios
Note.— Panel (a) shows the labor share of income (3) from the BEA, and the associated changes in the shares of capital
(a) and profits (1 — ~) under two alternative scenarios. Panel (b) shows the TFP gains from tax rate equalization in
each scenario. Parameters are constant in the baseline scenario.

From (7), changes in the labor share of income have a ceteris paribus ambiguous effect on
estimated TFP gains. Note that the labor share of income  acts as a weight in equation (7) when
considering distortions that are related to the allocation of labor versus capital. A lower [ shifts
weight away from the correlation between tax distortions and capital distortions. Because the
effect of tax heterogeneity on allocative efficiency is generally ambiguous in a distorted economy
- it depends on the correlations of tax rates with other capital and labor distortions - the net effect

of a change in the labor share is ambiguous as well. For instance, if labor productivity is generally
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Figure A2: Sources of TFP gains under alternative macro scenarios

high and capital productivity is generally low among firms that face higher tax rates, then a lower
labor share should be associated with smaller TFP losses from tax heterogeneity.

We first consider the scenario of a higher capital share. A higher value of « raises the TFP
gains, ceteris paribus. This effect is unambiguous from (7). Intuitively, the larger the importance
of the distorted factor in production is, the larger are the losses from tax distortions. However, the
dashed gray line in panel (b) of Figure A1 shows that the TFP gains from this scenario yield similar
magnitudes as our baseline, indicating that the role of the capital share is quantitatively small.

We now consider the second scenario, under which markups increase, which is equivalent to a
lower value of . Ceteris paribus, lower values of v are associated with lower TFP losses from tax
heterogeneity as indicated by equation (7). Therefore rising markups would tend to reduce the TFP
gains over time. Intuitively, this is because lower values of 7y bring the economy further away from
a linear technology (or, equivalently, from perfect competition), where the best firm can absorb all
the resources without facing diminishing returns to scale. The lack of that possibility lowers the
total gains to reallocating inputs more efficiently.

Looking at the red dashed line in panel (b) of Figure Al once again shows similar TFP gains
under this scenario relative to the baseline. Our results point to an approximately 1 percentage

point lower potential TFP gain from eliminating tax heterogeneity in recent years.
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Decomposition Figure A2 shows the decomposition of TFP gains under the alternative macro
scenarios where the labor share declines. The left panel attributes that decline to a higher capital
share of income and the right panel to a rise in markups. The relative magnitudes of the inter-
action between tax wedges and capital or labor distortions are broadly similar across scenarios.
Under rising markups, overall TFP gains from eliminating tax heterogeneity decline by more, es-
pecially toward the end of the sample. This is attributable to a lower value of ~, which reduces the
TFP losses associated with each component (see equation (7)), although the decline in the labor

component is the most apparent.

C.4 Sectoral decomposition of TFP gains

This appendix describes the construction of the sector data used in the industry-level TFP loss
calculation, how we compute TFP gains at the sector level, and how we aggregate sector-level

results to aggregate losses. Those results were reported in section 5.4 of the main paper.

Industry data. We obtain labor and capital shares at the 2-digit NAICS level from the Bureau of
Labor Statistics’ multifactor productivity data. We compute value added as output minus energy,
materials, and services, and define the capital and labor shares as capital costs and labor compen-
sation divided by value added. For every sector, we use a single value for the capital and labor
share, which is obtained as the value in the year 2000, roughly the mid-point of our sample period.

In addition, for every sector we compute employment-, capital-, and value-added weights, de-
noted as A%, A%, and Aj,. We use the BLS Current Employment Statistics (CES) data to construct
industry-level employment weights. Each 2-digit NAICS industry’s employment is measured as
aggregate weekly hours of all employees. To obtain capital shares, we use the Bureau of Eco-
nomic Analysis (BEA) Fixed Assets Accounts private nonresidential fixed assets by industry table.
Finally, we compute each industry’s share of aggregate value added from these BLS multifactor
productivity data. The values of A}, A}, and \j are taken to be the average across all years in our

sample.
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Industry-specific TFP gains. To compute industry-specific TFP gains, for each 2-digit sector
s, we use the capital and labor shares o® and (° from the BLS data and combine them with the
common parameter -y to define sector-specific production parameters as ya® and v/3°.

For every sector, tax measure, and year, we then compute the TFP gains from eliminating
heterogeneity in tax rates, while applying the same firm-level semi-elasticities and tax-wedge dis-
tributions as in the baseline. This delivers a sector-level TFP gain from eliminating tax dispersion,

it where j € {GM, BCG} denotes the tax measure.

Finally, we aggregate across sectors using value-added weights ). to obtain total productivity

gain from reallocating inputs within sectors (following tax homogenization in each sector).

within __ s _sjt
9t = E AV 927
s

Allowing for input reallocation between sectors would alter the value-added weights A3, as
sectors with larger productivity gains, ¢%/%, attract inputs from other sectors. To compute the re-

sulting input shares after reallocation between sectors, note that sectoral production function is of

Cobb-Douglas form with respective input elasticities o® and 3°. Therefore, sector-level quantities

are: as R
NS — 7575 (55 ) - (O‘S ) B (A31)
Wy K
ﬁs 15% s %
Kszzsllw( ) (O‘> , (A32)
Wy Q%

where ), and w3, now denote effective sector-level distortions to capital and labor. These equa-
. 1
tions show that each sector’s capital and labor demand grow by (¢%/*)7=~ in response to improve-

ments in TFP. Using \'}; and A"} to denote input shares after reallocation, we have:
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where \}, = K°/K and A%, = N°/N are a sector’s shares of total capital and labor in the distorted

economy. If a sector’s (gj)ﬁ is above its capital-weighted (labor-weighted) average across all

sectors, then that sector obtains a larger share of the capital (labor) stock, i.e. X'} > 5.
Reallocating existing capital and labor supply according to these input shares, Ks=X 7K and

Ns =X VIV, gives the sectoral output growth after inter-sectoral reallocation of existing inputs as:

~ PR
Y;jt sjt ( ?t) '

Vs gs]t_gz o 7
(ZAS ) (meiﬁwiw)

~
Between Sector Input Reallocation

The first g%* term is the within sector TFP gain, or output gain keeping K* and N° constant.
The second term shows output gains from between-sector allocation and can be more or less than 1.

The total output gain is obtained by aggregating sectoral gains:

gt _ s ~sjt
gtotal - E /\ng ’
s

where \j- are sectoral output shares in the distorted economy (as observed in the data). Because

the the within and between terms are positively related—the higher is ¢g®/!, the higher the input

gain from inter-sectoral reallocation—the aggregate gain is larger than the sum of sectoral gains

from reallocating inputs within each sector alone. Finally, we refer to the difference between

total and within components as the between-sector component of aggregate productivity gains:
between total

g5t = g gﬁ“hm. In the main text, we report the average gains obtained by the two tax

measures j € {GM, BCG} across our sample period.
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