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‘CUT, cut, cut! That is what President Donald Trump wanted to name an eagerly awaited

Republican proposal for reforming America’s tax code. He vows that slashing the rate of

corporate tax will create millions of jobs.’

The Economist, 9th November 2017.

1 Introduction

The US Administration’s 2017 tax reform reduces the rate on companies from 35% to 21%.

Many expect that reducing the tax burden on firms will spur job growth by boosting eco-

nomic activity. In this paper, we seek to estimate and model the impact of a fiscal stimulus

package, in the form of corporate tax cuts, on employment through firm entry and exit. The

answer to this research question is central to the design of fiscal policy; yet it has received

surprisingly scant attention in the academic literature. Moreover, in an environment of very

low interest rates constraining monetary policy, it is all the more important to understand

the transmission of such measures and to gauge their effectiveness.

A substantial amount of job creation and destruction is associated with firm turnover.

Davis and Haltiwanger (1990) attribute 25% of US annual job destruction to firm exit and

20% of annual job creation to entry, while Spletzer (2000) reports roughly one fifth for these

two measures. We thus wish to investigate to what extent job gains occur through new

openings in response to tax incentives. Is this margin relevant, or are established firms

the ones that matter more for job creation? Similarly, to the extent that corporate tax

reductions save jobs, we want to know whether existing firms shed fewer jobs or are jobs

saved mainly through a reduction in closings?

The paper proceeds in three steps. First, it provides empirical evidence on the transmis-

sion of corporate income taxes to macroeconomic aggregates and to the labor market. In

particular, we estimate the effect of temporary corporate income tax shocks on firm entry

and exit dynamics, job flows and aggregate and newly hired wages. This section employs

structural vector autoregression (VAR) analysis to identify corporate income tax shocks in
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aggregate US data. To identify corporate income tax surprises, we use the external instru-

ment estimation strategy developed by Mertens and Ravn (2013). In a nutshell, the method

exploits the attractive features of both structural vector autoregressions and the narrative

approach. An additional regression analysis on US state-level data is conducted as a robust-

ness exercise. In this section, we use variations in state-level corporate income taxes across

US states to identify the effects of a fiscal stimulus on output, the labor market, wages and

firm dynamics. The econometric approach is similar to the one employed by Nakamura and

Steinsson (2014) to identify the government spending multiplier and to Suárez Serrato and

Zidar (2016), who identify the effects of business tax cuts on local economic activity. Third,

we use this empirical evidence to develop a dynamic stochastic general equilibrium (DSGE)

model as a laboratory to study the effects of tax shocks on both business and job creation.

The DSGE model is then used to evaluate the permanent effects of a cut in the corporate tax

rate. Key features of our model are, first, imperfect competition between firms and endoge-

nous entry, which implies time variation in the number of producers; second, heterogeneous

productivity levels across firms, which endogenizes the exit rate, and third, distortionary

corporate income taxation. Our benchmark model features endogenous firm entry modeled

as in Bilbiie et al. (2012), i.e. potential entrants pay a sunk cost in terms of effective labor

units. Moreover, to be able to capture endogenous firm exit, we introduce heterogeneity in

productivity across firms as in Ghironi and Melitz (2005), which results in a time-varying

proportion of low-productivity firms that exit each period.

The debate on the size (and even the sign) of fiscal policy effects revolve to a large extent

around output multipliers. The ability of fiscal policy to stimulate net job creation, which

is arguably more important for a policymaker is an under-researched topic. Previous litera-

ture has focused mainly on estimating output and unemployment multipliers of government

spending tax changes, see e.g. Monacelli et al. (2010).1 Monacelli et al. (2010) examine how

1Lewis and Winkler (2017) study the effects of government spending expansions on net business forma-
tion.
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changes in different tax rates on the labor market; they find larger effects for business taxes

than for personal income taxes.

In the literature on endogenous firm entry, job gains and losses are typically not analyzed,

the implicit assumption being that in many macroeconomic models, a firm and a worker

are equivalent concepts.2 Recent advances in modeling job flows and firm dynamics jointly

have been made byColciago and Rossi (2015), who show that the extensive margin of job

creation due to firm entry amplifies the response of labor market variables to technology

shocks.

On an aggregate level, we find a significant positive, though delayed, impact on job

creation through the firm entry and an immediate reduction in job losses through lower firm

exit rates. This suggests that the exit margin is relatively more important for establishment

turnover than the entry margin in response to tax shocks. This finding contrasts with

that of acyclical product exit3 that has been used in the endogenous-entry literature as an

argument to view exit as exogenous, similar to capital depreciation in the real business cycle

literature.4 Wages of new hires rise significantly, while aggregate wages exhibit a persistent

rise in the wake of the policy change. In this way, our results also suggest a higher degree

of stickiness in the wages of existing employment relations relative to the wages of newly-

formed matches. On the state level, our results suggest that corporate income tax changes

may be effective in incentivizing new firms to enter the market and reducing firm turnover,

but also in creating jobs and boosting wages of new hires in the short-run.

In the second part, we lay out a dynamic stochastic general equilibrium model with

endogenous firm entry and exit that is able to capture some of the patterns observed in the

data. For comparison, we also study the dynamics in response to a tax cut in a model with

homogeneous firms and constant exit rate. We show that the popular general equilibrium

2See, for instance, Bilbiie et al. (2012), Etro and Colciago (2010), Lewis and Poilly (2012), and Lewis
and Stevens (2015).

3See, for example, Bernard et al. (2010).
4Most notably, see Bilbiie et al. (2012).
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business cycle model with entry, exit, and heterogeneous firms is consistent with several

patterns observed in the data. We show that output, entry, and exit rise as dividends are

taxed less; firm churn and business dynamism increase. In a model with heterogeneous firms

the aggregate wage declines in response to tax cut consistent with our empirical findings,

while in a model with homogeneous firms aggregate wages instead rise on impact.

The remainder of the paper is structured as follows. Section 2 details our empirical

analysis comprising aggregate as well as state-level econometric evidence for the US economy.

Section 3 develops a model that is meant to capture our main empirical findings. Finally,

Section 4 concludes.

2 Empirical Evidence

In the following, we provide empirical evidence on the transmission mechanism of corporate

tax shocks to firm dynamics and the labor market. The first subsection employs structural

vector autoregression (VAR) analysis to identify corporate income tax shocks in aggregate

US data, while the second subsection estimates reduced-form effects using panel regressions

estimated on US state-level data.

2.1 Aggregate US Evidence

Our first econometric approach estimates structural VARs on a mixture of macroeconomic,

financial, labor market and fiscal policy variables for the aggregate US economy.

2.1.1 VAR Specification

In our baseline specification, we include a fixed set of five core variables, more specifically:

(1) the average corporate income tax rate, our policy variable, (2) corporate profits, (3)

real output, (4) employment, and (5) the excess bond (external finance) premium developed

by Gilchrist and Zakraǰsek (2012) to capture financial frictions that affect firms’ borrowing

costs. Then, we estimate a number of augmented VAR specifications by appending, in turn,
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one additional variable to the vector of baseline variables. In particular, we consider three

sets of additional variables.

First, we add establishment entry and exit as measures of expansions and contractions in

the economy’s productive capacity along the extensive margin. The corresponding impulse

responses could provide a first indication of whether significant job flows can be expected at

the extensive margin. Second, we analyze employment changes in more detail by estimating,

separately, the responses of job creation by establishment births and job destruction by

establishment deaths to corporate tax cuts. Third, we use both aggregate wages and wages

of newly hired workers, since the latter variable is more sensitive to aggregate labor market

conditions as shown by Haefke et al. (2013). We explore how these wage measures respond

to tax cuts, the idea being that wage increases, especially those of newly hired workers,

might stand in the way of new job creation.

2.1.2 Method

To identify corporate income tax surprises, we use the external instrument estimation strat-

egy developed by Mertens and Ravn (2013). In a nutshell, the method exploits the attractive

features of both structural vector autoregressions and the narrative approach. Identification

is achieved by imposing the restrictions that narrative measures of exogenous tax changes

correlate with the structural tax shock but are orthogonal to other structural shocks. There

are no timing restrictions. The procedure has three stages. In the first stage, we estimate

a reduced-form VAR by ordinary least squares. The second stage consists in regressing the

VAR residuals of the policy indicator on the nonpolicy indicator by using narratives as in-

struments (two-stage least squares). In the third stage, we impose the covariance restrictions

and compute impulse responses. We elaborate on the econometric framework as follows.

Consider a standard structural vector autoregression model. Let Yt be a vector of n

economic variables, including a constant term observed at time t, p the number of lags, A a

nonsingular n× n matrix, Bi an n× n coefficient matrix with i = 1, 2, . . . p, and εt an n× 1
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vector of uncorrelated structural shocks with zero mean and unit variance,

AYt = B1Yt−1 +B2Yt−2 + · · ·+BpYt−p + εt. (1)

Pre-multiplying both sides of equation (1) by the inverse of A, we obtain the reduced form

specification

Yt = C1Yt−1 + C2Yt−2 + · · ·+ CpYt−p + ut, (2)

where Ci = A−1Bi and the reduced-form residuals are linear transformations of the struc-

tural shocks, ut = Dεt, with D = A−1. Since the variance-covariance matrix of the reduced

form residuals is symmetric Σuu = DD′, it provides n(n+1)
2

identifying restrictions. In order

to compute impulse response functions implied by the reduced-form specification (2), the

recursiveness assumption, which imposes that D is lower triangular, is predominantly used

in the policy literature. See, for instance, Blanchard and Perotti (2002).

Mertens and Ravn’s identification strategy differs from the preceding one in the following

way. Denote by yτt the column of the fiscal policy instrument variable, which in our spec-

ification is the average corporate income tax rate. Let ετt be the corresponding structural

shock, ε−τt the structural shocks to the non-policy variables and Dτ the associated column of

matrix D. Similarly, we denote by uτt the reduced-form residuals from the equation for the

fiscal policy instrument, and by u−τt the reduced-form residuals for all the other macro, labor

or financial variables. Since our interest lies in identifying impulse responses to corporate

tax shocks and not to other shocks, we only need to identify the elements of the associated

column τ of matrix D.5

Covariance restrictions are obtained from additional assumptions imposed on an appro-

priate instrument for the policy shocks. Let Zt be an instrumental variable for the structural

shocks ετt . Here, the narratively identified measures of exogenous shocks to average tax rates

from Romer and Romer (2010) are used as an instrument Zt. Suitable instrumental variables

5In case we are interested in impulse responses to other shocks, the proposed identifying restrictions do
not suffice and additional zero or sign restrictions need to be imposed.
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satisfy two conditions, a strong instrument assumption and an exclusion restriction,

E[Ztε
τ
t ] = Φ, (3)

E[Ztε
−τ
t ] = 0, (4)

where Φ is a matrix to be estimated. In our specification, since we have only one instrument

for the structural shocks of the average corporate income tax, Φ is a scalar. Condition

(3) states that the instrument Zt needs to be sufficiently correlated with the underlying

corporate tax shock. Condition (4) states that the instrument must not be correlated with

the other structural shocks.

The procedure to obtain impulse response functions following a unit increase in the

structural shock to the tax instrument is the following. First, we estimate the reduced-

form VAR in (2) to obtain the residuals to the policy and non-policy variables, uτt and

u−τt , respectively. Second, we regress the VAR residuals of the policy variable, uτt , on the

instrument Zt to get the fitted values ûτt and the covariance matrix ΣZuτ . Third, we regress

the residuals of the non-policy variables u−τt on the fitted values ûτt and obtain the covariance

matrix ΣZu−τ . Lastly, we impose the identifying restrictions to get the matrix column Dτ

and compute impulse responses. We may partition the matrix D =

[
Dτ,τ Dτ,−τ

D−τ,τ D−τ,−τ

]
, which

simplifies the identifying restrictions to be expressed as

D−τ,τ = Σ−1ZuτΣZu−τD
τ,τ . (5)

For more details, see Mertens and Ravn (2013).

2.1.3 Data

Table 1 summarizes the data sources and transformations pertaining to the variables in

our VAR. Data are quarterly and in logarithms; the sample period is 1979q1-2006q1. Job

creation by openings and job destruction by closings are available at the quarterly frequency
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from the BLS’s Business Employment Dynamics database, starting in 1992.6 For the earlier

period, we used yearly data available from US Census Bureau’s Business Dynamics Statistics

starting in 1976, and interpolated the missing quarterly values between 1976 and 1992 using

the method developed by Chow and Lin (1971).7 As for the related series, we used New

Business Incorporations and Failures, respectively. The former were reported at the monthly

frequency in the BEA’s Survey of Current Business between 1948m1 and 1993m12.8 The

latter are taken from the Economic Report of the President (various issues), where the 1984

discontinuity was corrected in accordance with Naples and Arifaj (1997).

Table 1: Aggregate US Data

Variable Source Transformation

Core Variables
Average corporate income tax Mertens & Ravn (2013) None
Corporate profits Mertens & Ravn (2013) None
Real GDP Mertens & Ravn (2013) None
Employment Mertens & Ravn (2013) None
Excess bond premium Gilchrist & Zakraǰsek (2012) None

Additional Variables
Establishment entry BLS BDM, Census BDS Chow-Lin (1971)
Establishment exit BLS BDM, Census BDS Chow-Lin (1971)
Job creation entry BLS BDM, Census BDS Chow-Lin (1971)
Job destruction exit BLS BDM, Census BDS Chow-Lin (1971)
Wage aggregate Haefke et al (2013) None
Wage newly hired Haefke et al (2013) None

Notes: BLS = Bureau of Labor Statistics, BDM = Business Employment Dynamics. BEA = Bureau of

Economic Analysis, SCB = Survey of Current Business. Census BDS = US Census Bureau’s Business

Dynamics Statistics.

2.1.4 Results

Figures 1 and 2 present the impulse responses to a policy shock given by one percentage

point reduction in the average corporate income tax rate. The solid black line represents

the point estimate, while the gray shaded areas are the 95 percent bootstrap confidence

intervals.

6The BLS’s Business Employment Dynamics database is available at: www.bls.gov/bdm/home.htm.
7The Business Dynamics Statistics can be downloaded from: https://www.census.gov/ces/dataproducts/bds/.
8Monthly data on new incorporations from 1948m1 until 1994m12 are available on page C-29 of this

file: http://www.bea.gov/scb/pdf/NATIONAL/BUSCYCLE/1994/1194cpgs.pdf.
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Figure 1: Impulse Responses: Baseline VAR Model

Notes: Figures show impulse responses to a one percentage-point cut in the average corporate income tax

rate (ACITR).
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Figure 2: Impulse Responses: Augmented VAR Model

Note: Figures show impulse responses to a one percentage-point cut in the average corporate income tax

rate (ACITR).
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Core Variables Regarding the core variables shown in Figure 1, we find that one percentage-

point cut in corporate income taxes raises output, profits and employment. The time profile

of the response, however, differs across the core variables: output rises on impact and does

so persistently, while firm profits increase with a lag.9 Employment is the most sluggish

variables of the three, taking three years to record a significant increase.

The tax cut appears to lower the external finance premium; however, the 95% confidence

interval is rather wide and contains the zero line. According to Gilchrist and Zakraǰsek

(2012), the excess bond premium is a component of corporate bond credit spreads that is

not directly attributable to expected default risk related to firm characteristics. Intuitively,

credit spreads may anticipate future economic activity because they incorporate investors’

expectations about future cash flows, which affect the business sector’s profits, and in turn

hiring decisions today. Our results suggest that a reduction in the corporate tax rate may

reduce credit spreads through an increase in expected future profits, which decreases the

risk of default. The resulting drop in credit costs in turn alleviates financial constraints on

established firms, thereby possibly helping to prevent firm exit and job destruction.

Additional Variables Expectations of higher future profits should, in theory, induce

forward-looking firms to enter the market and create jobs. Establishment entry indeed rises

in response to a tax cut, but only after some time. The impact response is instead negative.

We find a significant immediate drop in establishment exit and job destruction by deaths in

response to a corporate tax cut.

This suggests that the exit margin is relatively more important for establishment turnover

than the entry margin in response to tax shocks. Note how this finding contrasts with that

of acyclical product exit – see Bernard et al. (2010) – that has been used in the endogenous-

entry literature as an argument to view exit as exogenous, similar to capital depreciation

9Note that by Mertens and Ravn (2013) identification strategy, all variables are allowed to respond
instantaneously, which would not be the case under a Cholesky decomposition where output and other real
variables are be predetermined in the current period.
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in the real business cycle literature.10 Using plant-level data from 1972 until 1997, Lee

and Mukoyama (2015) report that the entry margin is more volatile and displays greater

selection effects.

While it is remarkable that establishment entry and exit show a qualitatively similar

response pattern, a possibly related finding is recorded in Davis and Haltiwanger (2001),

who note that the 1970s oil price hikes increased both job destruction and creation in the

two years after the shock. The same paper also reports that ‘oil and monetary shocks

generate much greater short-run responses in job destruction than job creation in almost

every sector’, which underscores the relative importance of the exit margin for labor flows.

Our results thus suggest that in the short run, a reduction in taxes acts to save jobs

- by reducing establishment exit - rather than helping to create new ones. Establishment

births and the associated job creation rise only after a substantial delay. Figure 2 provides

some suggestive evidence of what might drive this delay. Entry could be inhibited due

to the increase in the wages of newly hired workers, which drives up entry costs if the

latter involves wage payments. The initial decrease in the number of new firms entering

the market coincides with the positive response of newly hired wages. This may suggest

that entrants face entry costs in terms of marginal wages rather than fixed output costs

as in Jaimovich and Floetotto (2008) or aggregate wages (Ghironi and Melitz (2005)). An

intriguing explanation for the initial decline in entry is given by Neira and Singhania (2018),

who suggest that higher wages raise the opportunity cost to would-be entrepreneurs of

starting a business. This story is consistent with the secular decline in the US startup rate

that went hand-in-hand with a fall in the effective corporate tax rate since 1978.

The two subplots in the bottom row of Figure 2 show an immediate strong positive

response of wages of newly hired workers, whereas the response to a tax reduction of average

hourly wage is smaller but persistent. The wage of new hires, unlike the aggregate wage, is

volatile and responds more than one-to-one to changes in labor productivity in the first four

10Most notably, see Bilbiie et al. (2012).
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quarters. These responses motivate the question of what kind of models of wage setting and

labor market institutions are consistent with the observed wage response patterns?

In a frictionless labor market, workers can be replaced costlessly, so that each worker is

marginal; differences in the wages of newly hired workers and incumbent workers cannot be

an equilibrium outcome, implying the same behavior of two wage measures Barro (1977).

With search frictions in the labor market, hiring is a forward-looking decision. The number

of newly created jobs is found by equalizing the cost of opening a vacancy with the expected

net present value of profits that the firm will make once the vacancy has been filled. The

latter in turn depends on the productivity and the wage of the marginal worker over the

contracting period.

The increase in newly hired wages observed in Figure 1 implies that hiring a marginal

worker becomes more expensive, which might explain the initial drop in establishment entry.

The cyclical behavior of newly hired wages may be very different from the cyclical behavior

of the aggregate wage. Under certain bargaining arrangements, workers’ bargaining power is

pro-cyclical, consistent with the response of newly hired wages reported above.Haefke et al.

(2013) find that aggregate wages grow almost independently of aggregate productivity, while

wages at the start of an employment relationship react strongly to changes in productivity.

While we consider an exogenous tax reduction rather than a productivity shock, our results

also suggest a higher degree of stickiness in the wages of existing employment relations

relative to the wages of newly-formed matches.

Following Haefke et al. (2013), we also estimate aggregate wage response using hourly

compensation in the private nonfarm business sector from the BLS productivity and cost

program. Wages from Haefke et al. (2013) are the CPS averages for all employed workers

in the private nonfarm business sector between 25 and 60 years old, excluding supervisory

workers and correcting for composition bias and sampling error. Figure 4 in Appendix

displays wage response. In this case, the aggregate wage initially drops and subsequently

increases. The estimated wage response qualitatively exhibits similar behavior as the firm
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exit. One explanation for such response is that with long-term wage contracting and a

larger share of ongoing matches than new matches, a tax reduction induces firms with lower

productivity and lower wages to stay in the market that would otherwise exit the market.

2.1.5 Robustness

We investigate the robustness of our results by considering two alternative VAR specifica-

tions. First, we consider a VAR in first differences of all observable variables. Second, we

augment our baseline specification to control for the responses of government spending and

labor income to corporate tax surprises, since these omitted variables can lead to misspec-

ification. We find that the short-run and medium-run effects of corporate tax shock are

robust to these alternative specifications.

2.2 US State-Level Evidence

In this section, we use variations in state-level corporate income taxes across US states to

identify the effects of a fiscal stimulus on output, the labor market, wages and firm dynamics.

The econometric approach is similar to the one employed by Nakamura and Steinsson (2014)

to identify the government spending multiplier and to Suárez Serrato and Zidar (2016), who

identify the effects of business tax cuts on local economic activity.

2.2.1 Regression Model

In the main empirical specification we follow Nakamura and Steinsson (2014) and employ

difference-in-difference panel data framework

Yit − Yit−1 = β(τCIit − τCIit−1) + βx(Xit −Xit−1) + αi + γt + εit, (6)

where Yit is the logarithm of dependent variable in state i in year t, and thus Yit − Yit−2

measures approximately the percentage growth of the dependent variable in state i over one

year; τCIit is the state-level corporate income tax rate in state i in year t, αi and γt represent

state and year fixed effects, and Xit is a vector of controls. By including state fixed effects,
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we are allowing for state-specific time trends in the dependent variable and account for

unobserved time-invariant heterogeneity across states. The inclusion of time fixed effects

allows us to control for aggregate shocks and policies, such as changes in federal taxes and

aggregate monetary policy. The main interest is to estimate the coefficient β in (6) for real

GDP and labor market variables in Table 2, namely the labor market multiplier.

The controls Xit we consider in our baseline specification are the variables that affect

the corporate tax base such as investment tax credit rate and the research and development

(R&D) tax credit rate, loss carryback rule, and loss carry-forward rule. In this specification,

we also include per-capita government spending in Xit. To the extent that the decrease in

corporate taxes needs to be financed locally, states may have to tighten other fiscal policies

when cutting corporate taxes. Such a policy tightening may counteract the intended effect

of tax reductions.

One potential caveat of estimating the effect of state corporate tax in (6) is that cor-

porate tax is potentially endogenous to the state’s business cycle, in which case coefficients

would be biased. Therefore, in our second specification, we estimate equation (6) using

an instrumental variables approach similar to Nakamura and Steinsson (2014). The idea is

to instrument for state corporate tax using average corporate tax interacted with a state

dummy. This instrument captures the differential sensitivity of corporate taxes across states

to the national level of corporate tax. The identifying assumption is that the United States

does not embark on tax reforms because states that have the highest corporate taxes are

facing weaker labor market conditions relative to other states. In the first stage, we regress

changes in state corporate on changes in average tax and fixed effects allowing for different

sensitivities across states. The one-year corporate tax change in (6) is then computed from

the fitted values of the first stage regression.

In our third specification, we apply identification by heteroskedasticity introduced by

Lewbel (2012). This method identifies structural parameters in models with endogenous

regressors where traditional instrumental variables are either weak or not readily available.
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To see how this method can be applied to estimate the effect of corporate tax on labor

market, suppose that τCI = X1 is an endogenous regressor, Y is endogenous variable and

X represents exogenous regressors:

Y = βxX + βX1 + ε1 (7)

X1 = γxX + γyY + ε2 (8)

As before, we are interested in estimating β in (7). Structural parameters may be identified

given some heteroskedasticity. The identification comes from restricting correlations of εε′

with X, by assuming that Cov(X, εj) 6= 0. For this identification, estimators take the form of

the generalized method of moments with higher moments restrictions or modified two-stage

least squares. Since these estimates can be less reliable in comparison to estimates coming

from standard exclusion restrictions, they can be used when instruments are not available,

or together with traditional instruments to increase efficiency. We opt for the second option,

and include lags of changes in corporate tax rate ∆τCIt−1,∆τ
CI
t−2 as instruments. The appro-

priate lag structure is chosen such that p-value for the Hansen test of over-identification

(Hansen J statistics) and p-value for instrument exogeneity test (C statistics) are such that

we do not reject null hypotheses. We also limit estimation to more parsimonious models

with lag structure less than three years because of the duration of the election cycle and

estimates precision.

2.2.2 Data

Table 2 contains the data sources and variable transformations related to the state-level

regressions. Data are yearly and cover the period 1980-2006 for wages of newly hired and

incumbent workers, and the period 1992-2010 for all other variables.
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Table 2: US State Level Data

Variable Source Transformation

Core Variables
Corporate income tax Suárez Serrato and Zidar (2016) None
Investment tax credit Suárez Serrato and Zidar (2016) None
R&D tax credit Suárez Serrato and Zidar (2016) None
Corporate profits Compustat Deflated by US CPI
Real GDP BEA Deflated by US CPI
CPI BLS 2010=1
Excess bond premium Gilchrist and Zakraǰsek (2012) None

Additional Variables
Establishment entry BLS BDM None
Establishment exit BLS BDM None
Job creation entry BLS BDM None
Job creation expansions BLS BDM None
Job destruction exit BLS BDM None
Job destruction contractions BLS BDM None
Real wage per worker BEA Deflated by US CPI
Wage stay workers Suárez Serrato and Zidar (2016) Haefke et al. (2013)
Wage newly hired Suárez Serrato and Zidar (2016) Haefke et al. (2013)

Notes: BLS = Bureau of Labor Statistics, BDM = Business Employment Dynamics, BEA = Bureau of

Economic Analysis.

2.2.3 Results

Table 3 summarizes the effect of corporate tax changes on economic activity over two years.

For brevity, we only report the estimated coefficients on state corporate taxes with standard

errors and statistical significance. More elaborate tables with coefficients on the investment

and R&D tax credits and government spending can be found in the Appendix.

To summarize the findings on entrants, we confirm the finding that entry of new firms

on the market and job creation by those firms reacts negatively and significantly to a rise in

corporate income taxes both in the short-term and long-term. In particular, column (3) in

Table 3 shows that a one-percentage-point increase in the corporate income tax rate induces

a significant 1.48 percent decrease in the establishment entry growth. The Cragg-Donald

statistic in Table 8 is 24.41, which exceeds the critical value (21.39) at 5% from Stock

and Yogo (2005), implying that any bias from using the lags of change in corporate tax as

instruments is less than 5% of the bias from an OLS regression. Relatedly, Suárez Serrato

and Zidar (2016) find that a one-percentage-point cut in business taxes causes roughly a 4
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Table 3: Effects of Corporate Tax Increase on Local Economic Activity After One Year

(1) (2) (3) (1) (2) (3)
FE IV het-IV FE IV het-IV

Output Employment
-0.21 -0.27 -0.35** -0.04 0.05 -0.21
(0.173) (0.392) (0.156) (0.060) (0.088) (0.162)

Establishment Entry Establishment Exit
-0.25 -4.12*** -1.48* 0.74 2.49*** -0.54
(0.871) (0.999) (0.832) (0.511) (0.945) (0.489)

Job Creation Births Job Creation Expansions
0.82 -6.86*** -0.12 0.07 -0.73 -0.80***
(1.029) (2.047) (0.833) (0.378) (0.681) (0.236)

Job Destruction Exit Job Destruction Contractions
1.84* 1.85 1.47* 0.21 -0.78 -0.23
(1.059) (2.798) (0.769) (0.233) (0.694) (0.276)

Real Wage per Worker Hourly Wage All Workers
-0.11 -0.33 -0.36*** 0.01 0.01 -0.01
(0.125) (0.316) (0.077) (0.014) (0.013) (0.015)

Hourly Wage Newly Hired Hourly Wage Stay Workers
-0.86 -1.47 -2.74* 0.00 0.01 -0.01
(3.402) (3.029) (1.464) (0.015) (0.014) (0.015)

Notes: In Table 3, columns (1) to (3) show the effect of an increase in corporate tax while controlling for

the change in state investment tax credit, R&D tax credit,loss carry back rule and loss carry forward rule,

and government spending. In column (2), we use average state corporate tax interacted with state dummy

variables as an instrument for the state corporate tax in the two stage regression. We also estimate

coefficients by identification through heteroskedasticityLewbel (2012) in column (3). Standard errors are

clustered by state and statistical significance is indicated by p-values as follows: ***p < 0.01, **p < 0.05 ,

*p < 0.1.

percentage point increase in the establishment growth rate over ten years. We also find a

6.86 percent decrease in jobs created by new firms after one year in column (2). However,

one potential concern with 4.12 % decrease in establishment growth in column (2) and a

6.86 % decline in jobs created is that these coefficients may be biased. Since the first stage

F-statistics is small (3.973), the average state corporate tax interacted is a weak instrument

and estimates could be biased. Therefore, coefficients may be overestimated and we capture

effects due to reallocation and establishment mobility. Increasing corporate taxes in one

state might induce firms to open a new establishment in a neighboring state. This would

increase establishment entry in the latter state in the absence of local state tax changes.

Moreover, since in both cases the p-value of Wu-Hausmann is close to zero, we reject the
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hypothesis of an exogenous instrument in Table 10 and 8 and estimates may be inconsistent.

In this case, identification through heteroskedasticity points out to better estimate as we do

not reject the hypothesis of exogenous instruments.11

Similarly, as we find a significant effect of corporate taxes on the entry margin, we find

a significant immediate increase in establishment exit of 2.49 percentage point in response

to a corporate tax cut after one year.12 This finding suggests that both and exit margin are

important for establishment turnover in response to tax shocks. Another result we get is a

1.47% significant change in the number of jobs destroyed by exiting firms.

Turning to incumbent firms, corporate income taxes significantly affect job creation.

A one-percentage-point increase in the corporate income tax rate reduces the number of

jobs created by expansions by 0.8 percent.13 Intuitively, since a tax increase reduces the net

present value of future profits, this leads to a contraction of the workforce through a decrease

in the hiring rate. Existing firms are reluctant to hire new workers, but when adjusting to

a higher tax environment they seem willing to keep existing workers. We find no significant

effect of income tax on firms’ firing decisions.

Consistent with VAR analysis in the previous section, we observe a higher degree of

stickiness in the wages of existing employment relations relative to the wages of newly-

formed matches. We find that wages of newly hired decrease by 2.74%, while aggregate

wage declines only by 0.36%. On the other hand, the hourly wage per worker seems not

to significantly respond to corporate tax, while we observe a persistent small increase in

VAR estimation. Note, however, the aggregate wage is per worker compensation, while

incumbent and newly hired wage is a measure of per hour compensation, which limits direct

comparability.14

As our final result, output declines at impact as the estimated coefficients for the output

11See p-value of Hansen J and C statistics in Table 10 and 8.
12Identification by average state corporate taxes produces consistent estimates, as the p-value of Wu-

Hausmann is high in Table 9.
13See column (3) in Table 3.
14Two measures of aggregate wages used in the VAR estimation come from Haefke et al. (2013) and from

the BLS Productivity and Cost Account, however, the latter measure is not available at the state level.
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regression is -0.35, while the employment rate seems not to be significantly affected by

corporate taxes. Overall, our results suggest that corporate income tax changes may be

effective in incentivising new firms to enter the market and reducing firm turnover, but also

in creating jobs and boosting wages of new hires in the short-run.

3 Model

In the following, we lay out a dynamic stochastic general equilibrium model that is able

to capture some of the patterns observed in the data. Our benchmark model features

endogenous firm entry modelled as in Bilbiie et al. (2012), i.e. potential entrants pay a

sunk cost in terms of effective labor units. Moreover, to be able to capture endogenous

firm exit, we introduce heterogeneity in productivity across firms as in Ghironi and Melitz

(2005), which results in a time-varying proportion of low-productivity firms that exit each

period. Firms operate under monopolistic competition and incur fixed overhead labor costs

in addition to variable labor costs. Labor markets are perfectly competitive so that all firms

pay workers the same wage. We abstract from capital.

We outline the model, show its dynamics in response to a tax cut, and discuss which

model features are necessary to capture the main characteristics of the VAR responses.

3.1 Benchmark Model

In any period there exists a mass of Nt firms and a distribution µ(z) of productivity levels

over a subset of (z∗,∞), where z∗ is the lower bound cutoff level. Due to fixed costs of

production, firms with low productivity will never produce. Given the productivity draw,

which remains fixed over the firm’s lifetime, a firm will produce only if the discounted value

of its future profits is positive. This will be the case as long as its productivity is above a

given threshold that we denote z∗t . Since the discounted value of future profits is equal to

the value of a firm at any given point in time, it follows that z∗t = inf {z : v∗ (z) > 0} ,where

v denotes the firm’s value. The size of the production sector, i.e. the number of producers,
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is endogenously determined. It fluctuates over time with the profitability of the market,

inducing changes in z∗t .

Firms, Technology and Price Setting There is a continuum of monopolistically com-

petitive firms indexed by their productivity level z. Firms produce differentiated goods

according to the following production function

yct (z) = Ztzl
c
t , (9)

where lct is the quantity of variable labor input, Zt is an aggregate technology shock and

z is an idiosyncratic productivity level. Taking the real wage wt as given, firms maximize

profits subject to demand yt(z) = (pt(z)/Pt)
−θY c

t , where Y c
t is the total demand for goods

and θ > 1 is the elasticity of substitution between goods varieties. This results in an optimal

relative price, defined ρ(z) ≡ pt(z)/Pt, given by

ρt(z) =
θ

θ − 1

wt
Ztz

, (10)

Real profits can be written as dt(z) = 1
θ
rrt(z) − wtfc

Zt
, where rrt(z) ≡ ρt(z)yt(z) are real

revenues and f c is a fixed labor cost of production. Given demand for good z, we can write

real revenues as

rrt(z) = ρt(z)1−θY c
t . (11)

Equation (11) implies that the ratio between real revenues of two firms with different pro-

ductivity levels z̃ and z∗ is

rrt(z̃)

rrt(z∗)
=

(
z̃

z∗

)θ−1
, (12)

that is, it is a function of productivity only, as long as the wage rate is common across firms.

Firm Value, Entry and Exit The value of a firm with productivity z is given by

vt(z) = (1− δt)Et
∞∑
s=1

Qt,t+sdt+s(z), (13)
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where δt is the time-varying probability of exiting the market, and Qt,t+s ≡ β u
′(ct+s)
u′(ct)

is the

stochastic discount factor of the household that owns the firms (see below).

There is an unbounded set of potential entrants. In order to enter the market firms

must pay a sunk cost in terms of labor given by
wtfet
Zt

. Firms draw their productivity from

a distribution with probability density function g (z) after they have entered the market.

Upon entry, a firm with a low productivity draw can decide to exit without producing.

Prior to entry, firms do not know their productivity, thus the entry condition is determined

considering the profit of the firm with average productivity. The entry condition reads

wtf
e
t

Zt
= vt(z̃), (14)

where vt (z̃) is the value of the firm with average productivity. After paying the entry costs,

firms draw their productivity level from g(z). Exit of new entrants and incumbent firms takes

place at the end of the period. The cutoff productivity level is determined by the condition

that the marginal firm must have a value of zero, vt(z
∗) = 0, Together with firm value

(13), this implies that the profits of a firm characterized by the threshold productivity level,

dt (z∗), equals zero. Any firm which draws a productivity below z∗ will leave the market.

The equilibrium distribution of productivity levels µ(z) is the conditional distribution of

g(z) over the range of productivity levels above the threshold [z∗,∞),

µ (z) =

{
g(z)

1−G(z∗)
z ≥ z∗

0 otherwise
,

where G (z) is the cumulative distribution function, such that 1 − G (z∗) is the ex-ante

probability of successful entry.

Price Index and Aggregate Profits In equilibrium, the aggregate price index is

Pt =

[
1

1−G (z∗)

∫ ∞
z∗

pt (z)1−θNtg(z)dz

] 1
1−θ

. (15)
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With the average productivity level given by

z̃ =

[
1

1−G (z∗)

∫ ∞
z∗

zθ−1g (z) dz

] 1
θ−1

, (16)

one can show that the price index simplifies to

Pt = N
1

1−θ
t pt(z̃), (17)

where pt(z̃) = θ
θ−1

wt
Ztz̃

is the price set by the firm with productivity z̃. Denoting by ρt(z̃)

the real price of the average-productivity firm, we obtain 1 = N
1

1−θ
t ρt(z̃). It can be shown

that aggregate profits are the product of the number of firms and average firm profits,

Dt = Ntdt(z̃). The key requirement to apply this aggregation procedure is that the cost of

factors and price markups are not firm-specific. Also, aggregate labor used for production

equals firm-level labor input multiplied by the number of firms, Lct = Ntl
c
t (z̃).

Firm Dynamics The dynamics of the number of firms is given by

Nt+1 = (1− δt)(Nt +N e
t ). (18)

Individual productivity levels are drawn from a Pareto distribution with scale parameter

κ > 0 and location zmin > 0. The exit rate is determined from the cumulative distribution

function G(z),

δt = 1−
(
zmin

z∗t

)κ
, (19)

which is the probability of z < z∗t . By definition, the number of exiting firms Nx
t is the

exit rate multiplied by the total number of firms, Nx
t = δtNt. We see from (19) that, for a

given the scale parameter of the Pareto distribution κ, the firm exit rate is positively related

to the threshold productivity level. When z∗t rises, more firms fall below this cutoff level,

thereby raising the proportion of firms that are forced to leave the market.
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Households Household maximize expected lifetime utility,

U = E0

∞∑
t=0

βt

(
logCt − χ

L
1+1/φ
t

1 + 1/φ

)
, (20)

subject to the budget constraint

vt(z̃) (Nt +N e
t )xt+1 + Ct = [(1− τ dt )dt(z̃) + vt(z̃)]Ntxt + wtLt + Tt, (21)

where vt(z̃) and dt(z̃) represent post-entry averages, i.e. profits and value in case of successful

entry, τ dt is a dividend tax and Tt are lump-sum transfers from the government. The first

order conditions for consumption Ct, labor Lt and shares xt+1 are summarized by a labor

supply equation and an optimality condition for share holdings,

χL
1
φ

t =
wt
Ct

, (22)

vt(z̃) = (1− δt) βEt
{

Ct
Ct+1

[(1− τ dt+1)dt+1(z̃) + vt+1(z̃)]

}
. (23)

Market Clearing A single entrant requires f et effective labor units or let =
fet
Zt

standard

labor units to enter. Aggregate labor demand due to entry is therefore Let =
Ne
t f

e
t

Zt
. Then

the aggregate labor market clearing condition is

Lt = Ntl
c
t (z̃) +

N e
t f

e
t

Zt
. (24)

Aggregate output is used only for consumption, Ct = Y c
t . Imposing asset market clearing,

xt = xt+1 = 1, in the household budget constraint (21), we obtain the aggregate accounting

relation,

vt(z̃)N e
t + Ct = dt(z̃)Nt + wtLt. (25)

A summary of the benchmark model’s equilibrium conditions is provided in Table 4.

We now turn to the transmission of tax cuts implied by the model and how this is shaped

by the different model features and parameter values. For comparison, we also study the
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Table 4: Equilibrium Conditions: Benchmark Model

Marginal firm’s revenue rr∗t = r̃rt(z̃t/z
∗
t )1−θ

Marginal firm’s profits d∗t = 1
θrr
∗
t − wtf c/Zt

Exit condition d∗t = 0

Exit rate δt = 1− (zmin/z
∗
t )κ

Average firm’s productivity z̃t = ( κ
κ−(θ−1))

1/(θ−1)z∗t

Average firm’s revenue r̃rt = ρ̃t
1−θCt

Average firm’s profits d̃t = 1
θ r̃rt − wtf

c/Zt

Average firm’s value ṽt = (1− δt)βEt{ Ct
Ct+1

[(1− τdt+1)d̃t+1 + ṽt+1]}
Entry condition ṽt = wtf

e
t /Zt

Firm dynamics Nt+1 = (1− δt)(Nt +N e
t )

Price setting ρ̃t = θ
θ−1wt/(Ztz̃t)

Price index 1 = N
1/(1−θ)
t ρ̃t

Labor supply χL
1/φ
t = wt/Ct

Resource constraint ṽtN
e
t + Ct = d̃tNt + wtLt

dynamics in response to a tax cut in a model with homogeneous firms and exogenous exit,

similar to Bilbiie et al. (2012), see Table 5. In the model with symmetric firms, we no longer

distinguish between the average and the marginal firm. Therefore, the equations relating to

the marginal firm, i.e. the first three equations in Table 4, drop out. Also, the exit rate is

now a constant equal to δ, such that the fourth equation in Table 4 no longer applies. The

equations pertaining to the average firm remain and we remove the tilde from the following

variables: firm value vt, profits dt, revenues rrt, and the relative price ρt.

Table 5: Equilibrium Conditions: Model with Symmetric Firms

Firm revenue rrt = ρ1−θt Ct

Firm profits dt = 1
θrrt − wtf

c/Zt

Firm value vt = (1− δ)βEt{ Ct
Ct+1

[(1− τdt+1)dt+1 + vt+1]}
Entry condition vt = wtf

e
t /Zt

Firm dynamics Nt+1 = (1− δ)(Nt +N e
t )

Price setting ρt = θ
θ−1wt/Zt

Price index 1 = N
1/(1−θ)
t ρt

Labor supply χL
1/φ
t = wt/Ct

Resource constraint vtN
e
t + Ct = dtNt + wtLt
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3.2 Calibration

Steady state productivity is normalized to unity, Z = 1. We also set steady state labor L to

one, and find the value of χ needed to support this normalization. In calibrating the model,

we opt for parameter values that are commonly used in the business cycle literature. The

discount rate β is set to 0.99, consistent with a 4% real interest rate in a quarterly model,

which implies that the gross quarterly real interest rate is R = 1.01. The Frisch elasticity of

labor supply, φ, is set to unity, such that we are effectively working with a quadratic labor

disutility function. The elasticity of substitution across goods varieties θ is set to 3.8 as

in Ghironi and Melitz (2005), henceforth GM, implying a steady state price net markup of

36%. The Pareto distribution is calibrated as in GM (2005), where the location parameter

zmin set to unity and the scale parameter is set to κ = 3.4. From (19), we see that a greater

value of κ leads to a higher firm exit rate, given a particular threshold productivity level

z∗t . The calibration choices for κ and θ ultimately drive the size of selection effects implied

by the model. Consider the equation which determines the ratio of the average firm’s and

the marginal firm’s productivity level, z̃t/z
∗
t . Under our parameterization, this ratio equals

( κ
κ−(θ−1))

1/(θ−1) = 1.8580. When the value of the average firm rises, it must be that the value

of the marginal firm rises, too, pushing up the firm exit rate δt. The steady state exit rate

is calibrated to equal 10% annually, i.e. δ = 0.025. Following Ghironi and Melitz (2005), we

normalize the entry cost fe to one. The steady state dividend tax rate is set to 30%, such

that τ d = 0.3. The tax rate τ dt is modelled as an autoregressive process with persistence

parameter equal to 0.9.

The recursive computation of the model’s steady state is provide in Table 18 in the

appendix.

3.3 Model Dynamics in Response to a Tax Cut

This section presents the model-implied dynamics to a 10% cut in the dividend tax rate, in

the benchmark model with heterogeneous firms and endogenous exit, and in the alternative
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Figure 3: Impulse Responses: Business Cycle Model
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Notes: The figure shows the model-implied deviations from the steady state, in percentages, of selected

variables in response to a 10% cut in the dividend tax rate τdt .

model with homogeneous firms and a constant exit rate.

Firm dynamics. Figure 3 shows that entry and exit both rise as dividends are taxed

less. Firm churn and ‘business dynamism’ increase; these model predictions are similar

to Sedláček and Sterk (2018). The explanation for the positive entry response is that the

tax cut makes it more attractive to invest in new firms as the present discounted value of

the stream of future after-tax profits rises. The firm exit rate, δt, rises. This is a direct

consequence of the rise in the threshold productivity level z∗t . As explained above, the ratio

between the productivity levels of the average firm and marginal firm remains constant,

such that a rise in z̃t necessarily implies a rise in z∗t . In our calibration, the average firm’s

productivity is always 1.858 times the marginal firm’s productivity; likewise, the average

firm’s revenue is always κ
κ−(θ−1) = 5.67 times the marginal firm’s revenue. The rise in the

exit is stronger than the rise in entry, such that the overall number of firms Nt falls.
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Consumption, labor supply, and the wage rate. Recall that in this model, buying

shares – i.e. investing in new firms – is the only way the households can transfer resources

across time. When households decide to save more (in new firms) and labor supply is not

very elastic, they consequently consume less today. The tax cut is financed with lump sum

taxes levied on households. The rise in taxes leads to a negative wealth effect, which shifts

out the labor supply schedule and puts downward pressure on the wage rate. The rise in

entry, on the other hand, leads to more labor demand, which is a force that drives the wage

up. A priori, it is not obvious how the wage responds to the tax cut. Here, the negative

wealth effect dominates and the wage declines. Through the entry condition, the value of

the average firm, ṽt, follows the dynamics of the wage.

Output and profits. Despite the crowding-out effect on consumption, aggregate output

rises. This is because of the investment boom in new entrants, the increase in N e
t . Despite

the decline in the number of producers, aggregate after-tax profits respond positively, since

the after-tax profits of the average firm, (1− τ dt )d̃t, increase.

4 Conclusion

This paper is an exploration of the effects of a corporate income tax stimulus on firm

dynamics and the labor market in the United States. Positive effects on establishment

entry are observed with a substantial delay, while immediate benefits are reaped in terms

of lower firm exit and the associated job destruction. Our results show an initial drop in

establishment entry, which may be related to the documented increase in the wages of newly

hired workers. Aggregate wages instead decline on impact. The divergent response patterns

of the two wage measures warrant further investigation. We also find that incumbent firms

respond strongly to investment tax credit incentives. An interesting direction for future

research involves a decomposition of corporate tax into dividend and capital gains tax to
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study the implications of heterogeneity in tax reforms.
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A Appendix

A.1 Augmented VAR with Corporate Taxes: Additional Vari-

ables

To test for the robustness of aggregate wage response, we also estimate augmented VAR using

hourly compensation in the private nonfarm business sector from the BLS productivity and

cost program instead of average wage from Haefke et al. (2013). In this case, the aggregate

wage initially drops and subsequently increases. The estimated wage response qualitatively

exhibits similar behavior as the firm exit. One explanation for such response is that with

long-term wage contracting and a larger share of ongoing matches than new matches, a tax

reduction induces firms with lower productivity and lower wages to stay in the market that

would otherwise exit the market. The difference in aggregate and average wage response

could be due to correction for sampling and composition bias in Haefke et al. (2013).

Figure 4: Impulse Responses: Augmented VAR Model with Corporate Taxes

A.2 VAR with Personal Taxes

In order to test for the robustness of the qualitative response of establishment entry, we

perform an analogous estimation as in our baseline and augmented VAR specification with

the private income tax rate instead of the corporate tax rate. In particular, our five VAR

variables include the private income tax rate, the private income tax base, employment,
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real output, and establishment entry. The estimation strategy is identical to the preceding

one except that we use a different external instrument as a proxy for exogenous private

income tax changes. All additional data is from Mertens and Ravn (2013). To the extent

that differentiation between the private and the corporate tax rate should be irrelevant for

entrants (albeit relevant for existing firms in the market) since their profits are de facto

nonexistent before entry, we obtain comparatively similar response of establishment entry.

In both cases, as seen in Figure ?? the evidence suggests a short-term decrease and medium-

term increase in entry rate in response to a tax cut.

A.3 State-Level Regressions

In this appendix, we report full results tables of the effect of corporate income tax increases

on different endogenous variables, controlling for government per-capita spending. In Ta-

bles 6 to 17, all three columns show the effect of corporate tax shocks while controlling

for state investment tax credit and R&D tax credit, loss carryback rule, loss carry forward

rule and per capita government spending. The first column presents the results of the

difference-in-difference estimation. In the second column, we report estimates using stan-

dard identification using average state corporate tax interacted with state dummy as an

instrumental variable. To asses the appropriateness of this instrument, we carry out tests of

over-identification and orthogonality assumptions as well as the strength of the instruments.

As the first test, we examine the F-statistics of the first-stage regression of our endogenous

variable on the instruments. To asses the validity of our instrument, we report p-values of

Wu-Hausmann statistics and the p-value of Sargan statistics. In column (3), we use identi-

fication by heteroskedasticity introduced in Lewbel (2012), with lags structure chosen such

that p-value for the Hansen test of over-identification (Hansen J statistics) and p-value for

instrument exogeneity test (C statistics) are such that we do not reject null hypotheses.

With this approach, we obtain that for job destruction by exiting firms, the hourly wage of

all, newly hired and stay workers appropriate lags are one-year and two-year tax changes,
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Figure 5: Impulse Responses: Augmented VAR Model with Personal Taxes

Notes: Figures show impulse responses to a one percentage-point cut in the average private income tax

rate (APITR).
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while for the remaining dependent variables first three-year lags are chosen. To test for

the weakness of the instrument, we compare a Cragg-Donald statistic to critical values for

instrument weakness developed by Stock and Yogo (2005). All regressions include state

fixed effects and time fixed effects; standard errors are clustered by state and reported in

brackets.

Table 6: Output

(1) (2) (3)
OLS IV het-IV

Corporate Tax -0.21 -0.27 -0.35**
(0.173) (0.392) (0.156)

Investment Tax Credit 0.09** 0.09*** 0.05***
(0.037) (0.035) (0.019)

R&D Tax Credit 0.01 0.01 0.02
(0.028) (0.026) (0.025)

Government Spending 0.44*** 0.44*** 0.44***
(0.031) (0.029) (0.018)

Observations 768 768 672
R-squared 0.767 0.766 0.730

1st stage F-stat 3.973
Prob >Wu-Hausmann 0.886
Prob>Sargan 0.465
Cragg-Donald statistic 24.41
Prob>Hansen J 0.934
Prob>C stat 0.830

Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1
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Table 7: Employment Rate

(1) (2) (3)
OLS IV het-IV

Corporate Tax -0.04 0.05 -0.21
(0.060) (0.088) (0.162)

Investment Tax Credit 0.10*** 0.10*** 0.03***
(0.028) (0.027) (0.013)

R&D Tax Credit -0.01 -0.01 0.00
(0.014) (0.013) (0.019)

Government Spending 0.04** 0.04*** 0.05***
(0.016) (0.015) (0.011)

Observations 768 768 672
R-squared 0.825 0.825 0.768

1st stage F-stat 3.973
Prob>Wu-Hausmann 0.742
Prob>Sargan 1
Cragg-Donald statistic 24.41
Prob>Hansen J 0.669
Prob>C stat 0.661

Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1

Table 8: Establishment Entry

(1) (2) (3)
OLS IV het-IV

Corporate Tax -0.25 -4.12*** -1.48*
(0.871) (0.999) (0.832)

Investment Tax Credit 0.14 0.13 0.05
(0.148) (0.141) (0.089)

R&D Tax Credit -0.01 0.02 0.17
(0.147) (0.143) (0.138)

Government Spending -0.03 -0.02 -0.02
(0.071) (0.072) (0.057)

Observations 768 768 672
R-squared 0.231 0.216 0.225

1st stage F-stat 3.973
Prob>Wu-Hausmann 0.0487
Prob>Sargan 0.469
Cragg-Donald statistic 24.41
Prob>Hansen J 0.372
Prob>C stat 0.545

Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1
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Table 9: Establishment Exit

(1) (2) (3)
OLS IV het-IV

Corporate Tax 0.74 2.49*** -0.54
(0.511) (0.945) (0.489)

Investment Tax Credit 0.17 0.17** 0.07
(0.101) (0.086) (0.071)

R&D Tax Credit -0.01 -0.03 0.03
(0.111) (0.106) (0.124)

Government Spending -0.01 -0.01 0.03
(0.066) (0.063) (0.058)

Observations 768 768 672
R-squared 0.407 0.404 0.412

1st stage F-stat 3.973
Prob>Wu-Hausmann 0.299
Prob>Sargan 0.523
Cragg-Donald statistic 24.41
Prob>Hansen J 0.120
Prob>C stat 0.173

Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1

Table 10: Job Creation Entry

(1) (2) (3)
OLS IV het-IV

Corporate Tax 0.82 -6.86*** -0.12
(1.029) (2.047) (0.833)

Investment Tax Credit 0.08 0.07 0.10
(0.136) (0.115) (0.127)

R&D Tax Credit -0.13 -0.06 -0.04
(0.393) (0.377) (0.335)

Government Spending 0.11 0.13 0.10
(0.108) (0.102) (0.082)

Observations 768 768 672
R-squared 0.180 0.148 0.165

1st stage F-stat 3.973
Prob>Wu-Hausmann 0.00553
Prob>Sargan 0.343
Cragg-Donald statistic 24.41
Prob>Hansen J 0.402
Prob>C stat 0.235

Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1
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Table 11: Job Creation Expansions

(1) (2) (3)
OLS IV het-IV

Corporate Tax 0.07 -0.73 -0.80***
(0.378) (0.681) (0.236)

Investment Tax Credit 0.14*** 0.14*** 0.06*
(0.050) (0.045) (0.035)

R&D Tax Credit 0.12 0.12 0.08
(0.078) (0.077) (0.069)

Government Spending 0.12*** 0.12*** 0.14***
(0.041) (0.038) (0.031)

Observations 768 768 672
R-squared 0.667 0.666 0.680

1st stage F-stat 3.973
Prob>Wu-Hausmann 0.327
Prob>Sargan 0.473
Cragg-Donald statistic 24.41
Prob>Hansen J 0.375
Prob>C stat 0.180

Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1

Table 12: Job Destruction Exit

(1) (2) (3)
OLS IV het-IV

Corporate Tax 1.84* 1.85 1.47*
(1.059) (2.798) (0.769)

Investment Tax Credit 0.07 0.07 0.08
(0.126) (0.121) (0.121)

R&D Tax Credit 0.16 0.16 0.43
(0.513) (0.485) (0.444)

Government Spending 0.04 0.04 0.12
(0.103) (0.098) (0.097)

Observations 768 768 720
R-squared 0.322 0.322 0.317

1st stage F-stat 3.973
Prob>Wu-Hausmann 0.997
Prob>Sargan 0.738
Cragg-Donald statistic 44.33
Prob>Hansen J 0.541
Prob>C stat 0.276

Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1
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Table 13: Job Destruction Contractions

(1) (2) (3)
OLS IV het-IV

Corporate Tax 0.21 -0.78 -0.23
(0.233) (0.694) (0.276)

Investment Tax Credit 0.11 0.10 0.06
(0.075) (0.072) (0.041)

R&D Tax Credit -0.04 -0.03 -0.06
(0.066) (0.060) (0.054)

Government Spending -0.03 -0.03 -0.03
(0.048) (0.046) (0.040)

Observations 768 768 672
R-squared 0.736 0.734 0.732

1st stage F-stat 3.973
Prob>Wu-Hausmann 0.279
Prob>Sargan 0.403
Cragg-Donald statistic 24.41
Prob>Hansen J 0.738
Prob>C stat 0.171

Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1

Table 14: Real Wage per Worker, BEA

(1) (2) (3)
OLS IV het-IV

Corporate Tax -0.11 -0.33 -0.36***
(0.125) (0.316) (0.077)

Investment Tax Credit 0.05 0.05* 0.01
(0.030) (0.029) (0.012)

R&D Tax Credit 0.00 0.00 0.03*
(0.020) (0.019) (0.019)

Government Spending 0.05*** 0.05*** 0.04***
(0.014) (0.013) (0.010)

Observations 768 768 672
R-squared 0.535 0.534 0.497

1st stage F-stat 3.973
Prob>Wu-Hausmann 0.409
Prob>Sargan 0.189
Cragg-Donald statistic 24.41
Prob>Hansen J 0.689
Prob>C stat 0.916

Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1
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Table 15: Hourly Wage All Workers, Zidar

(1) (2) (3)
OLS IV het-IV

Corporate Tax 0.01 0.01 -0.01
(0.014) (0.013) (0.015)

Investment Tax Credit -0.01 -0.01 0.01
(0.029) (0.027) (0.016)

R&D Tax Credit -0.03 -0.03 -0.02
(0.061) (0.058) (0.045)

Government Spending 0.04 0.04* 0.04**
(0.022) (0.021) (0.019)

Observations 1,152 1,152 1,104
R-squared 0.234 0.234 0.222

1st stage F-stat 690.2
Prob>Wu-Hausmann 0.557
Prob>Sargan 0.971
Cragg-Donald statistic 4971
Prob>Hansen J 0.817
Prob>C stat 0.131

Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1

Table 16: Hourly Wage Stay Workers

(1) (2) (3)
OLS IV het-IV

Corporate Tax 0.00 0.01 -0.01
(0.015) (0.014) (0.015)

Investment Tax Credit -0.01 -0.01 0.01
(0.031) (0.029) (0.016)

R&D Tax Credit 0.01 0.01 0.04
(0.058) (0.056) (0.045)

Government Spending 0.03* 0.03* 0.04**
(0.019) (0.018) (0.017)

Observations 1,152 1,152 1,104
R-squared 0.206 0.206 0.189

1st stage F-stat 690.2
Prob>Wu-Hausmann 0.459
Prob>Sargan 0.571
Cragg-Donald statistic 4971
Prob>Hansen J 0.648
Prob>C stat 0.225

Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1
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Table 17: Hourly Wage Newly Hired

(1) (2) (3)
OLS IV het-IV

Corporate Tax -0.86 -1.47 -2.74*
(3.402) (3.029) (1.464)

Investment Tax Credit 0.00 0.02 -0.03
(0.344) (0.353) (0.217)

R&D Tax Credit 0.52* 0.52** 0.47***
(0.287) (0.266) (0.171)

Government Spending 0.03 0.03 -0.13
(0.293) (0.271) (0.231)

Observations 580 580 545
R-squared 0.121 0.121 0.074

1st stage F-stat 3.790
Prob>Wu-Hausmann 0.895
Prob>Sargan 0.0192
Cragg-Donald statistic 1218
Prob>Hansen J 0.676
Prob>C stat 0.424

Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1
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Table 18: Recursive Steady State Computation

Average firm’s productivity z̃ =
(

κ
κ−(θ−1)

) 1
θ−1

z∗

Marginal firm’s productivity z∗ = zmin

(1−δ)
1
κ

Marginal firm’s profits d∗ = 0

Fixed production cost f c = fe[
(
z̃
z∗

)θ−1
− 1]−1 1−β(1−δ)

β(1−δ)(1−τd)
Marginal firm’s output y∗ = z∗

(µ−1)f
c

Average firm’s output ỹ = y∗
(
z̃
z∗

)θ
Average firm’s labor input l̃c = ỹ

Zz̃

Number of firms N = L

l̃c+ fc

Z
+ δ

1−δ f
e

Number of entrants N e = δ
1−δN

Consumption C = Zz̃l̃cN
θ
θ−1

Wage w = C
1−β

1−β(1−δ) [(
z̃
z∗ )

θ−1−1]wf
c

Z
N+L

Average firm’s value ṽ = wfe

Z

Average firm’s profits d̃ = 1−β(1−δ)
β(1−δ) ṽ

Average firm’s revenue r̃r =
(
µ w
Zz̃

)1−θ
C

Marginal firm’s revenue rr∗ =
(
z̃
z∗

)1−θ
r̃r

Weight on labor in utility χ = w

CL
1
φ
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