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Who Benefits from State Corporate Tax Cuts? A Local
Labor Markets Approach with Heterogeneous Firms†
By Juan Carlos Suárez Serrato and Owen Zidar*
This paper estimates the incidence of state corporate taxes on the
welfare of workers, landowners, and firm owners using variation in
state corporate tax rates and apportionment rules. We develop a spatial equilibrium model with imperfectly mobile firms and workers.
Firm owners may earn profits and be inframarginal in their location
choices due to differences in location-specific productivities. We use
the reduced-form effects of tax changes to identify and estimate incidence as well as the structural parameters governing these impacts.
In contrast to standard open economy models, firm owners bear
roughly 40 percent of the incidence, while workers and landowners
bear 30–35 percent and 25–30 percent, respectively. (JEL H22, H25,
H32, H71, R23, R51)
This paper evaluates the welfare effects of corporate income tax cuts on business
owners, workers, and landowners. The conventional wisdom among economists and
policymakers is that corporate taxation in an open economy is unattractive on both
efficiency and equity grounds: it distorts the location and scale of economic activity
and falls on the shoulders of workers.1 We revisit this conventional wisdom both
empirically and theoretically.
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1
See for instance, Gordon and Hines (2002). Gravelle and Smetters (2006) and Arulampalam, Devereux, and
Maffini (2012) show how imperfect product substitution and wage bargaining, respectively, can alter this conclusion, and Desai, Foley, and Hines Jr. (2007) find that labor bears the majority, but not all, of the burden internationally. Note that we frequently use “tax cuts” as shorthand for “tax changes” since our main specifications use
keep-rates.
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We begin by developing a spatial equilibrium model in which firm productivity
and profitability can differ across locations.2 Standard models without these features
have a difficult time explaining how California, with corporate tax rates of nearly
10 percent, is home to one out of nine establishments in the United States, especially
when neighboring Nevada has no corporate tax. Our modeling approach acknowledges that if California were to increase corporate tax rates modestly, many new
and existing technology firms would continue to find Silicon Valley to be the most
profitable location in the world. The presence of such inframarginal firms changes
the nature of the equity and efficiency trade-off by allowing firms (and their shareholders) to bear some of the incidence associated with corporate taxes.3
We implement this model empirically to provide a new assessment of the welfare
effects of local corporate tax cuts. The welfare effects are point identified by the
reduced-form impacts of changes in business taxes on four outcomes: wages, rental
costs, the location decisions of establishments, and the location decisions of workers. We estimate these impacts using variation in state corporate tax rates and rules
and establish their validity through a number of tests. These reduced-form impacts
enable us to estimate the welfare effects of state corporate tax cuts as well as the
structural parameters that rationalize these effects. The structural parameters are
similar to existing estimates from the literature, to the extent these estimates exist.
We have two main results. First, we unambiguously reject the conventional view
of 100 percent incidence on workers and 0 percent on firm owners based on a variety
of approaches: r educed-form estimates, structural estimates, and calibrations using
existing estimates from the local labor markets literature. Second, our baseline estimates place approximately 40 percent of the burden on firm owners, 25–30 percent
on landowners, and 30–35 percent on workers. The result that firm owners may bear
the incidence of local policies starkly contrasts with existing results in the corporate
tax literature (e.g., Fullerton and Metcalf 2002) and is a novel result in the local
labor markets literature (e.g., Moretti 2011).
We establish these results in three steps. In the first part of the paper, we construct
the model to allow for the possibility that firm owners, workers, and landowners
can bear incidence. The incidence on these three groups depends on the equilibrium
impacts on profits, real wages, and housing costs, respectively. A tax cut mechanically reduces the tax liability and the cost of capital of local establishments, attracts
establishments, and increases local labor demand. This increase in labor demand
leads firms to offer higher wages, encourages migration of workers, and increases
the cost of housing. Our model characterizes the new spatial equilibrium following
a business tax cut and relates the changes in wages, rents, and profits to a few key
2
While many papers have documented large and persistent productivity differences across countries (Hall and
Jones 1999), sectors (Levchenko and Zhang 2014), businesses (Syverson 2011), and local labor markets (Moretti
2011), the corporate tax literature has not accounted for the role that heterogeneous productivities may have in
determining equilibrium incidence. Some research on the incidence of local corporate tax cuts exists—for instance,
Fuest, Peichl, and Siegloch (2015) use e mployer-firm linked data to assess the effects of corporate taxes on wages
in Germany—but to our knowledge, there are no empirical analyses that incorporate local equilibrium effects of
these tax changes. Interestingly, they also find similar results for the incidence on workers in their full sample
specification.
3
Existing and new firms can be inframarginal due to heterogeneous productivities. This idea is conceptually distinct from the taxation of “old” capital as discussed by Auerbach (2006). See Liu and Altshuler (2013) and Cronin
et al. (2013) for incidence papers that allow for imperfect competition and supernormal economic profits,
respectively.
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parameters governing labor, housing, and product markets. In particular, the incidence on wages depends on the degree to which establishment location decisions
respond to tax changes, an effective labor supply elasticity that is dependent on
housing market conditions, and a macro labor demand elasticity that depends on
location and scale decisions of establishments. Having determined the incidence
on wages, the incidence on profits is straightforward; it combines the mechanical
effects of lower corporate taxes and the impact of higher wages on production costs
and scale decisions. Finally, we show that the equilibrium incidence formulae on
worker welfare, firm profits, and landowners’ rents are identified by reduced-form
effects of corporate taxes as well as by structural parameters of the model.
In the second part of the paper, the empirical analysis quantifies the responsiveness of local economic activity to local business tax changes. The variation in
our empirical analysis comes from changes to state corporate tax rates and apportionment rules, which are state-specific rules that govern how national profits of
multi-state firms are allocated for tax purposes.4 We implement these state corporate
tax system rules using matched firm-establishment data and construct a measure
of the average tax rate that businesses pay in a local area. This approach not only
closely approximates actual taxes paid by businesses, but it also provides multiple
sources of identifying variation from changes in state tax rates, apportionment formulae, and the rate and rule changes of other states.
We find that a 1 percent cut in local business taxes increases the number of local
establishments by 3 to 4 percent over a ten-year period. This estimate is unrelated
to other changes in policy that would otherwise bias our results, including changes
in per capita government spending and changes in the corporate tax base such as
investment tax credits. To rule out the possibility that business tax changes occur
in response to abnormal economic conditions, we analyze the typical dynamics of
establishment growth in the years before and after business tax cuts. We also directly
control for a common measure of changes in local labor demand from Bartik
(1991). Finally, we estimate the effects of external tax changes of other locations
on local establishment growth and find symmetric effects of business tax changes
on establishment growth. These symmetric effects corroborate the robustness of
our reduced-form results of business tax changes. We also provide estimates of the
effects of corporate tax cuts on local population, wages, and rental costs.
In the third part of the paper, we use these reduced-form results to estimate the
incidence of business tax changes. We first apply the incidence expressions that
transparently map four reduced-form effects—on business and worker location,
wages, and rental costs—to the welfare effects on workers, landowners, and firm
owners. We then estimate the structural parameters governing incidence by minimizing the distance between the four reduced-form effects and their theoretical
counterparts. We test over-identifying restrictions of the model and find that they are
satisfied. The structural elasticities are precisely estimated. These elasticities help
reinforce the validity of our overall estimates for two reasons. First, our estimated
4
Previous studies have focused on the theoretical distortions that apportionment formulae have on the geographical location of capital and labor (see, e.g., McLure Jr. 1981 and Gordon and Wilson 1986). Empirically, several
studies have used variation in apportionment rules (e.g., Goolsbee and Maydew 2000). Hines (2010) and Devereux
and Loretz (2008) have analyzed how these tax distortions affect the location of economic activity internationally.
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elasticities align with existing estimates from the literature. Second, they enable us
to use estimates from Suárez Serrato and Wingender (2011) to show that our results
are robust and, if anything, modestly strengthened when accounting for the welfare
effects of changes in government spending that result from changes in tax revenue.
Government service reductions disproportionately hurt workers and infrastructure
reductions hurt both firms and workers; lower infrastructure reduces productivity and
thus wages. The magnitudes of these adjustments depend on the magnitude of tax
revenue changes, which can be small in practice due to low tax revenue shares from
corporate taxes and fiscal externalities on sales and individual income tax bases.
In the last section of the paper, we analyze the efficiency costs of state corporate
income taxes and discuss the implications of our results for tax revenues and the
revenue-maximizing tax rate. Although business mobility is an o ften-cited justification in proposals to lower states’ corporate tax rates, business location distortions per
se do not lead to a low revenue-maximizing rate. Based solely on the responsiveness
of establishment location to tax changes, corporate tax revenue-maximizing rates
would be nearly 32 percent. This rate greatly exceeds average state corporate tax
rates, which were 7 percent on average in 2010. However, corporate tax cuts have
large fiscal externalities by distorting the location of individuals. This additional
consideration implies substantially lower revenue-maximizing state corporate tax
rates than 32 percent. The r evenue-maximizing tax rate also depends on state apportionment rules. By apportioning on the basis of sales activity, policymakers can
decrease the importance of firms’ location decisions in the determination of their
tax liabilities and thus lower the distortionary effects of corporate taxes. Overall,
accounting for fiscal externalities and apportionment results in revenue-maximizing
rates that are close to actual statutory rates on average.
This paper contributes a new assessment of the incidence of corporate taxation.
The existing corporate tax literature provides a wide range of conclusions about
the corporate tax burden. In the seminal paper of this literature, Harberger (1962)
finds that under reasonable parameter values, capital bears the burden of a tax in a
closed economy model in which all the adjustment has to be through factor prices.
However, different capital mobility assumptions can completely reverse Harberger’s
conclusion (Kotlikoff and Summers 1987). Gravelle (2013) shows how conclusions from various studies hinge on their modeling assumptions, while Fullerton
and Metcalf (2002, p. 1822) note that “few of the standard assumptions about tax
incidence have been tested and confirmed.” Gravelle (2011) and Clausing (2013)
critically review some of the existing empirical work on corporate tax incidence. We
contribute to both the theoretical and empirical corporate tax literature by developing a new theoretical approach, which can accommodate the conventional view for
hypothetical values of the four reduced-form effects, and by connecting this theory
directly to the data. Doing so not only allows the data to govern the relative mobility of firms and workers, but also enables us to conduct inference on the resulting
incidence calculations.
This paper also contributes to the recent local labor markets literature, which has
focused on the importance of linking workers and locations (Kline 2010; Moretti
2011; Suárez Serrato and Wingender 2011; Diamond 2016; Busso, Gregory, and
Kline 2013; Notowidigdo 2013; Kline and Moretti 2014b). This literature and
benchmark models (Rosen 1979; Roback 1982; Glaeser 2008) have representative
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and perfectly competitive firms with no link between firms and location. Our work
links firms and locations by incorporating features popular in the trade literature
(Krugman 1979; Hopenhayn 1992; Melitz 2003). Developing the demand side of
local labor markets is important because it allows for the possibility that firm owners can bear some of the incidence of local economic development policies or local
productivity shocks—a feature that was previously absent in models of local labor
markets.5 In addition, estimating labor demand functions in models of local labor
markets has been limited by the lack of plausibly exogenous labor supply shocks
that may trace the slope of the demand function. Our framework exploits firm location decisions and the empirical trade-off firms make among productivity, corporate
taxes, and factor prices to provide a novel link between firm location choices and
labor demand that can be used to recover the parameters governing labor demand
(and the incidence on firm profits). Finally, this paper relates to the literature on
local public finance and business location literatures.6 We contribute by providing a
framework to interpret existing estimates and by implementing the state corporate
tax system, which provides novel variation.
We make several simplifying assumptions that may limit some of our analysis.
First, we abstract from issues of endogenous agglomerations or externalities that
may result from changes in corporate taxes. Second, we do not allow firms to bear
the cost of rising real estate costs. This feature could be added in a model with a
real estate market that integrates the residential and commercial sectors. However,
given that firms’ cost shares on real estate are small, this addition would likely not
change our main result and would come at the cost of additional complexity. Third,
our model abstracts from the entrepreneurship margin (Gentry and Hubbard 2000;
Scheuer 2014). Abstracting from this margin is unlikely to affect our incidence calculations to the extent that the entrepreneurship margin is small. The magnitude of
this margin depends on the effect of one state’s tax changes on the total number of
businesses in the United States. Fourth, we compare steady states that assume labor
market clearing over a ten-year period. Adding the possibility of unemployment
during the transition period could alter some of our conclusions about incidence.7
Fifth, many of the factors in our incidence formulae are likely to be geographically heterogeneous. A more general model that accounts for differences in housing
markets, sectoral compositions, and s kill-group compositions as well as n onlinear
housing supply functions may result in a better approximation to the incidence in
5
One finding from the set of papers linking workers to locations that differentiates them from previous work
is the possibility that workers may be inframarginal in their location decisions, which allows workers to bear the
benefit or cost of local policies. Our paper allows firms to be inframarginal in their location decisions. In addition,
the possibility that firm owners can bear incidence implies that wage and property value responses alone are not
sufficient for evaluating the incidence of productivity shocks and can alter the interpretation of existing work (e.g.,
Greenstone and Moretti 2004).
6
Important contributions include Gyourko and Tracy (1989); Bartik (1991); Haughwout and Inman (2001);
Feldstein and Wrobel (1998); Carlton (1983); Duranton, Gobillon, and Overman (2011); Glaeser (2013); Hines
(1996); Newman (1983); Bartik (1985); Helms (1985); Papke (1987, 1991); Goolsbee and Maydew (2000);
Holmes (1998); Rothenberg (2013); Rathelot and Sillard (2008); Chirinko and Wilson (2008); Devereux and
Griffith (1998); Siegloch (2014); and Hassett and Mathur (2015).
7
More generally, we abstract from transition dynamics, which can have important incidence implications
(Auerbach 2006). Interestingly, the benefits to firm owners are likely f ront-loaded as the mechanical effects of tax
cuts occur immediately while the increases in wages and rental costs follow a gradual adjustment as establishments
relocate. However, introducing unemployment into the model makes the welfare impacts during the transition
harder to sign.
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specific locations and in specific contexts. Sixth, while our c ross-sectional approach
provides substantial variation, cross-sectional estimates necessarily abstract from
general equilibrium effects that may affect outcomes in all states.8 Finally, due to
data limitations, we proxy for the benefit to landowners using data on housing rents.
We proceed as follows. We develop the model in Section I, derive simple expressions for incidence in Section II, and show how to estimate them in Section III.
Section IV describes the data and US state corporate tax apportionment rules.
Sections V and VI provide 
reduced-form and structural results, respectively.
Section VII discusses additional policy implications and Section VIII concludes.
I. A Spatial Equilibrium Model with Heterogeneous Firms
You have to start this conversation with the philosophy that businesses
have more choices than they ever have before. And if you don’t believe
that, you say taxes don’t matter. But if you do believe that, which I do, it’s
one of those things, along with quality of life, quality of education, quality
of infrastructure, cost of labor, it’s one of those things that matter.
—Delaware Governor Jack Markell9

The model characterizes the incidence on wages, rents, and profits as functions of
estimable parameters governing the supply and demand sides of the housing, labor,
and product markets. In particular, the main incidence results will be functions of
three key objects: the effective elasticity of labor supply ε  LS , the macro elasticity
of labor demand ε   LD , and the increase in labor demand following a business tax
∂ ln L  D  
∂ ln (1 − τ  c  )

c
change _
 
.
b 

We consider a similar environment to Kline (2010) and Moretti (2011) in terms
of worker location, and develop the demand side of the local labor market by characterizing the location decisions of heterogeneous firms. Specifically, we consider
a small location c in an open economy with many other locations. There are three
types of agents: workers, establishment owners, and landowners. Units are chosen
 c
so that the total number of workers N
 = 1and establishments E
 = 1 , and N
 cand E
denote the share of workers and establishments in location c . The model is static and
assumes no population growth or establishment entry at the national level. Workers
choose their location to maximize utility, establishments choose location and scale
to maximize after-tax profits, and landowners supply housing units to maximize
rental profits. In terms of market structure, capital and goods markets are global and
labor and housing markets are local. The equilibrium in location cis characterized
 cand paying housing costs r c  , Ec establishments
by N
 chouseholds earning wage w
earning a fter-tax profits πc  , and a representative landowner earning rents rc. We
compare outcomes in spatial equilibrium before and after a corporate tax cut and do
not model the transition between pretax and posttax equilibria.
8

If, for example, a tax change in Rhode Island affects all wages nationwide, our estimate would only report
the differential effect on Rhode Island versus other states and would subsume the aggregate effect in the year fixed
effect. However, to the extent that a single state’s taxes do not affect the national level of wages, profits, and rental
costs, our estimates will provide the general equilibrium incidence.
9
DePillis, L. 2013. “Low wages ‘aren’t what it’s about anymore’: Delaware’s governor on bringing jobs home.”
Washington Post. November 3.
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A. Household Problem
In location cwith amenities A , households maximize Cobb-Douglas utility over
housing hand a composite Xof nonhousing goods x jwhile facing a wage w , rent r   ,
and n onhousing good prices pj:
	
max
    ln A + α ln h +  (1 − α) ln X  s.t.  rh + ∫j∈J
  p
 j xj  dj = w,


h, X

_____
  ε    
PD

  x 
 j  ε     dj) 
  , ε  PD< −1is the product demand elasticity, and
where X = (∫j∈J
Pis an elasticity of substitution (CES) price index that is normalized to 1.10 Workers
inelastically provide one unit of labor.
ε 
1
_____
  + 
PD

PD

ε  PD+1

Household Location Choice.—Wages, rental costs, and amenities vary across
locations. The indirect utility of household n from their choice of location c is then
	
V  W
nc  = a0  + ln wc  − α ln rc  + ln Anc,
where a 0is a constant. Households maximize their indirect utility across locations,
accounting for the value of location-specific amenities ln Anc , which are comprised
of a common location-specific term A̅ cand location-specific idiosyncratic preference ξnc:11


	
mcax
   a
  
  
  
  
α  
ln rc  + A̅ c  + ξnc.
0  + ln wc  −
≡uc 

The presence of the household-specific-component allows for workers to be inframarginal in their location choices and, in turn, allows for workers to bear part of
the incidence of local shocks (Kline and Moretti 2014b). Households will locate
in location cif their indirect utility there is higher than in any other location c   ′.
Assuming ξ  ′n 
c sare i.i.d. type I extreme value, the share of households for whom that
is true determines local population Nc:

(1)	
Nc  = P(V  W
 
  {V  W
nc  = max
nc′ }) 
c′

1  
 ______

u
exp _
  Wc  
σ  
________
=  
uc′  ,
∑    exp  __
 
c′

σ  W

The price index is defined as P = (∫j∈J
 ( pj)  1+ε    dj) 
  = 1. Demand from each household for variety
ε  PD
j  , xj  =  (1 − α) wp  j   , depends on the nonhousing expenditure, the price of variety j , and the product demand
elasticity.
11
Note that location preferences and heterogeneous mobility costs, which some prior work (e.g., Topel 1986)
has included, are observationally equivalent here. We assume fixed amenities for simplicity. See Diamond (2016)
for an analysis with endogenous amenities and Suárez Serrato and Wingender (2011) for an analysis where government services responds to local population. We use estimates from Suárez Serrato and Wingender (2011) to
quantify how our results change if government amenities are affected in online Appendix Section F.
10

PD

1+ε  PD

VOL. 106 NO. 9

SuÁrez serrato and zidar: Benefits from State Corporate Tax Cuts 2589

where σ  Wis the dispersion of the location-specific idiosyncratic preference ξnc. This
equation defines the local labor supply as a function that is increasing in wages wc  ,
 ̅ c. If workers have similar
decreasing in rents r c , and increasing in log amenities A
tastes for cities, then σ  Wwill be low and local labor supply will be fairly responsive
to real wage and amenity changes.
B. Housing Market
Local housing demand follows from the household problem and is given
Ncαwc
_
. The local supply of housing, H  Sc  = G (rc; B  H
by: H
   D
c    =   rc 
c  ) , is upward-sloping in
both the rental price rc , which allows landowners to benefit from higher rental prices,
. The marginal landowner supplies
and exogenous local housing productivity B  H
c  
H
ηc 
 c ). For tractability, we assume G (rc; B  H
housing at cost rc  = G  −1(H  Sc  ; B  H
c  )  ≡ (B  c  rc)    ,
where the local housing supply elasticity ηc   > 0governs the strength of the price
response to changes in demand and productivity.12 The housing market clearing
condition, H
   Sc   = H  D
c   , determines the rents rcin location cand is given in log-form
by the following expression:
ηc
1    ln N  +  _
1    ln w  −  _
  B  H   + a1,
(2)	ln rc  =  _
c
c
1 + ηc
1 + ηc
1 + ηc c

where a1is a constant. Substituting this expression into equation (1) yields an
expression for labor supply that does not depend on rcbut that incorporates the
housing market feedback into the effective labor supply. This substitution yields the
first key elasticity: the effective elasticity of labor supply,
1 + ηc  − α
∂ ln L  S  
   
  
    ≡ ε  LS.
	
 _c   =  ___________
W
∂ ln wc ( σ  (1 + ηc) + α )
C. Establishment Problem
The standard local labor markets and corporate tax models do not incorporate
individual establishment location decisions. We add establishment location decisions for two main reasons. Firms’ location decisions enable us to identify the effects
of local tax changes on the prices and after-tax profits of firm owners. They also
provide a micro-foundation for the local labor demand elasticity based on firms’
location and scale decisions.
Establishments jare monopolistically competitive and have productivity B
 jc that
13
  , capital kjc
  , and a bundle
varies across locations. Establishments combine labor l jc
 with the following technology:
of intermediate goods M
 jcto produce output y jc
γ

,
(3)	
yjc  = Bjc l  jc    k  δjc    M  jc 
1−γ−δ

12
Note that we abstract from asymmetric housing supply; Notowidigdo (2013) discusses the incidence implications of n onlinear housing supply as in Glaeser and Gyourko (2005).
13
To simplify exposition, we describe the case in which firms are s ingle-plant establishments in the main text,
but fully characterize the more general firm problem and its complex interaction with apportionment rules in online
Appendix B.
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_
  ε   
PD

where Mjc  ≡ (∫v∈J
   ( xv, jc) 
  dv) 
is establishment j’s bundle of goods of varieties
v. Goods of all varieties can serve as either final goods for household consumption
or as intermediate inputs for establishment production.
We incorporate intermediate inputs since they represent a considerable portion of
gross output and are important to consider when evaluating production technology
parameter values empirically.
In a given location c , establishments maximize profits over inputs and prices p jc
while facing a local wage wc , national rental rates ρ , national prices p vof each
variety v , and local business taxes τ    bc  subject to the production technology in
equation (3):
1
____
  ε  + 
PD

ε  
PD

(4)	
πjc  =  

ε  PD+1

max
  (1 − τ   bc  )(pjc yjc  − wc ljc  − ∫v∈J
  p
 v xv, jc  dv) − ρkjc,


ljc, kjc, xv , jc, pjc

where the local business tax is the effective tax from locating in location c.
An important feature of the establishment problem is the tax treatment of the
returns to equity holders. Since returns to equity holders are not tax deductible, the
corporate tax affects the cost of capital (Auerbach 2002).14 After solving this establishment problem (see online Appendix B.1 and B.2), we can express economic
profits in terms of local taxes, factor prices, and local productivity:
ε 
(5)	
πj c  =  (1 − τ   bc  )w  γ(
c 

+1) δ(ε  PD+1) −(ε  PD+1)
ρ  c 
B  c 
κ,

PD

ρ
1 − τ  c  

 cand ρ
 c  =  _b  , the estabwhere the local tax rate is τ  bc   , local factor prices are w
lishment’s local productivity is Bc , and κis a constant term across locations.

Establishment Location Choice.—When choosing location, firm owners maximize after tax profits πjc
 . The log of establishment j’s productivity Bjc in location
cequals B̅ c   + ζjcwhere B̅ c is a common location-specific level of productivity
and ζj cis an idiosyncratic establishment and location-specific term that is i.i.d. type I
extreme value. Establishments may be idiosyncratically more productive for a variety of reasons, including m
 atch-quality, sensitivity to transportation costs, factor or
input market requirements, s ector-specific concentration, and agglomeration.15
Define an establishment j’s value function V  Fjc in location c:
ln (1 − τ   bc  )
ln κ1
_
(6)	
V  Fjc  =  _
   
  
  + B̅ c   − γ ln   
w   
 + ζjc.
c  − δ ln ρc   +     
PD
−(ε    + 1)
−(ε  PD  + 1)

≡ vc 

14

Establishments are equity financed in the model, which we view as a reasonable characterization given nontax
costs of debt and firm optimization. See Heider and Ljungqvist (2015) for evidence on the effects of taxes on capital
structure.
15
Allowing for endogenous agglomeration, i.e., making Bjc
 a function of local population, is beyond the
scope of this paper. See Kline and Moretti (2014a) for a related model of agglomeration with a representative firm
and Diamond (2016) for amenity-related agglomerations. We use estimates from Suárez Serrato and Wingender
(2011) to quantify how our results change if government infrastructure (and thus productivity) is affected in online
Appendix Section F.
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This value function is a positive monotonic transformation of log profits.16
Similar to the household location problem, establishments will locate in location
cif their value function there is higher than in any other location c′. The share of
establishments for which that is true determines local establishment share E
 c:
(7)	
Ec  = P(Vjc
   = max
 
  {Vjc′ }) 
c′


v
σ

  
=  _______
v   ,
∑ c′   exp  __cF′  
σ  

exp _
  cF 

where σ  Fis the dispersion of the location-specific idiosyncratic establishment productivity ζ j c.
Local Labor Demand.—Local labor demand depends on the share of establishments that choose to locate in cas well as the average employment of local firms and
is given by the following expression:17
∗
(8)  L  D
  ζjc) |c = arg max
 {Vjc′ } 
c   = Ec  × Eζ l  jc (
[
]
c′

v
1    exp _
ε  PD+γ−1) (1+ε  PD)δ
B̅ c (−ε  PD−1)
= _
    
  cF    
 × w
  
  (γ
ρ    
  
κ0 (e     ,
) zc 
c 
c 

(
)
( C π̅ 
σ   )


Intensive margin

Extensive margin

v 

1
where Cis the number of cities, π
 ̅   ≡  _
 ∑ c′   exp (__
  cF′  )is closely related to average
C
σ  
profits in all other locations, κ
 0is a common term across locations, and z cis a term
increasing in the idiosyncratic productivity draw ζj c. From this equation we obtain
a key object of interest for incidence: the macro elasticity of local labor demand,

γ
∂ ln L  D
c  
   =  γ − 1   + γ ε  PD    −   _F 
  ≡ ε  LD,
(9)	
 _
∂ ln wc
   
σ
⏟
⏟
Scale
Substitution
⏟
Firm−Location
where γ
 is the output elasticity of labor, ε   PDis the product demand elasticity, and σ
   F
is the dispersion of idiosyncratic productivity.
This expression is labeled the macro elasticity of labor demand because it combines the average firm’s elasticity plus the effect of firm entry on labor demand.

The transformation divides log profits by −(ε  PD  + 1)   ≥ 1 , where log profits are the nontax shifting portion
of log profits, i.e., l n πjc
   = ln (1 − τ  Ai  ) + γ (ε  PD  + 1) ln wc  + δ (ε  PD  + 1) ln ρc   − (ε  PD  + 1) ln B̅ c   + ln κ1   , which
closely approximates the exact expression for log profits as shown in online Appendix B.2.2. Note that −(ε  PD  + 1)  −1
= μ − 1 , which is the net-markup.
17
Given a large number of cities C
  , we can follow Hopenhayn (1992) and use the law of large numbers to sim16

v 

  
plify the denominator of Ecand express the share Ec  = (____
  C πσ 
as a function of average location-specific profits
)

exp  __cF 

v  
σ  

1
in all other locations π
 ̅   ≡  _
 ∑ c′   exp (__
  c′F ).
C

̅
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In addition, this equation also yields our last key object of interest: the effect of a
business tax change on local labor demand, which is given by
μ−1
∂ ln L
   D
∂ ln E
 c
c  
1
  
  
  
	
 _
  =  _
  =  ___________
   =  _
 
,
−(ε  PD  + 1)σ  F
σ  F
∂ ln (1 − τ  bc  )
∂ ln (1 − τ  bc  )
where the last equation uses the definition of the n et-markup: μ − 1.
II. The Incidence of Local Corporate Tax Cuts

We characterize the incidence of corporate taxes on wages, rents, and profits and
relate these effects to the welfare of workers, landowners, and firms. We focus on the
welfare of local residents as the policies we study are determined by policymakers
with the objective of maximizing local welfare.
A. Local Incidence on Prices and Profits
Assuming full labor force participation, i.e., L  Sc   = Nc , clearing in the housing,
labor, capital, and goods markets gives the following labor market equilibrium:
b
	
Nc(wc, rc; A̅ c, ηc)  = L  D
c  (wc, π̅ ; ρc , τ   c  , B̅ c , zc) .

d ln w
d ln (1 − τ   c  )

c
 and
This expression implicitly defines equilibrium wages wc. Let ẇ c  =  _
b 

define r  ċ analogously. The effects of a local corporate tax cut on local wages, rents,
and after-tax profits are given by the following expressions:
c
(μ − 1)
 
 
 _
_
  F 
( ∂ ln (1 − τ   bc  ) )
σ  
,    and
   =  ___________________________
  
  
   
    
(10) w
 ̇ c  =  ___________
1 + ηc  − α
1
PD
ε  LS  − ε  LD
_
_
     
 
 −
γ
ε

 
 
+
1
−  
 
 
+
1
W
F)
(

∂ ln L  D  

( σ 

(1 + ηc) + α )

σ  

LS
(11)	r ċ   = (_
  1 + ε   ) ẇ c.
1 + ηc

(12)	
π ̇ c  = 1    
−δ (ε  PD  + 1)   + γ
  
(ε  PD  + 1)ẇ c ,


Reducing capital wedge

Higher labor costs

where π̇ cis the percentage change in a fter-tax profits, δis the output elasticity of
 ̇ c
capital, ε   PDis the product demand elasticity, γis the output elasticity of labor, and w
is the percentage change in wages following a corporate tax cut.
Discussion.—The expression for wage growth in equation (10) has an intuitive
economic interpretation that translates the forces in our spatial equilibrium model to
those in a basic supply and demand diagram, as in Figure 1. The numerator captures
(μ − 1)
σ  

. Since this shift in demand
the shift in labor demand following the tax cut:  _
F 

VOL. 106 NO. 9

SuÁrez serrato and zidar: Benefits from State Corporate Tax Cuts 2593

I. Effects on each local establishment
Panel A. Before tax cut

Dollars

p0

MC0

D

MR

y

Dollars

Panel B. A corporate tax cut has 3 effects

p0
1

MC0

MC′

2
3

MR

.
∝w
D

y
Figure 1. The Impact of a Corporate Tax Cut on Workers and Firm Owners

(Continued)

Notes: Panel A: Monopolistically competitive establishments earn profits, which are divided into taxes and a fter-tax
profits. Panel B: Cutting corporate taxes has three effects on local establishments: a corporate tax cut reduces the
establishment’s (1) tax liability and (2) capital wedge mechanically. (3) Establishments enter the local area and bid
up wages by ẇ  percent.
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II. Equilibrium effects on local wages and after-tax profits

.

Panel C. Wage increase w determined in labor market

Wage

S0

∆D

w′

.
w=

w0

D0
L0

∆(1 − τ)

ƐLS − ƐLD

D′

L′

L

Panel D. Net effect on after-tax profits

Dollars

w0
p′

MC0
MC′

.
∝w

D

y
Figure 1. The Impact of a Corporate Tax Cut on Workers and Firm Owners (Continued)
Notes: Panel C: Wage increases are determined in the local labor market as workers move in, house prices increase,
each establishment hires fewer workers, and some marginal establishments leave. Panel D: The cumulative percentage increase on profits π
˙  depends on the magnitude of wage increases. We derive the change in local labor
demand, ε  LS, and ε  LD from microfoundations and express them in terms of a few estimable parameters in Section I.
Empirical estimates of these parameters, which govern the three effects above are provided in Table 6 and online
Appendix Table A33 and discussed in Section VI. Note that these effects are enumerated to help provide intuition,
but the formal model does not include dynamics. The model shows how the spatial equilibrium changes when states
cut corporate taxes.
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is due to establishment entry, the numerator is a function of the location decisions
of establishments. Profit taxes matter more for location decisions when markups
(and thus profits) are large, but matter less when productivity is more heterogeneous across locations. The denominator is the difference between an effective labor
supply elasticity and a macro labor demand elasticity. The effective elasticity of

( σ 

1 + η   − α
(1 + ηc) + α )

c
    
  incorporates indirect housing market impacts.
labor supply ε   LS =  _
W

   > 0 , the effect of corporate taxes on wages will be smaller, the larger the
As _
 ∂ ε 
∂ η 
LS
c

elasticity of housing supply. A simple intuition for this is that if ηis large, workers do not need to be compensated as much to be willing to live there. As shown
in equation (9), the elasticity of labor demand depends on both location and scale
decisions of firms.
In the expression for rental costs in equation (11), the quantity 1 + ε  LS captures
the effects of higher wages on housing consumption through both a direct effect of
higher income and an indirect effect on the location of workers. The magnitude of
the rent increase depends on the elasticity of housing supply η cand the strength of
the inflow of establishments through its effect on ẇ cas in equation (10).
Equation (12) shows that establishment profits mechanically increase by 1 percent following a corporate tax cut of 1 percent. They are also affected by effects on
factor prices. The middle term reflects increased profitability due to a reduction in
the effective cost of capital. The last term shows that, as firms enter the local labor
market, wages rise and thus compete away profits.
B. Local Incidence on Welfare
Having derived the incidence of corporate taxes on local prices and profits, we
now explore how these price changes affect the welfare of workers, landowners, and
firm owners.
We define the welfare of workers as   W  ≡ E [maxc  {uc  + ξnc} ]. Since the distribution of idiosyncratic preferences is type I extreme value, the welfare of workers
can be written as
uc
    exp _
	
  W  = σ  W  log ∑
(  σ  W )),
(c

as in McFadden (1978) and Kline and Moretti (2014b).
It then follows that the effect of a tax cut in location con the welfare of workers
is given by
d   W
_
(13)	
   
 = Nc(w ̇ c  − αr ċ ) .
d ln (1 − τ   cc) 
That is, the effect of a tax cut on welfare is simply a transfer to workers in location cequivalent to a percentage change in the real wage given by (ẇ c  − αr ċ ) . One
very useful aspect of this formula is that it does not depend on the effect of tax
changes on the location decisions of workers in the sense that there are no Ṅ c terms
in this expression (Busso, Gregory, and Kline 2013).
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d   W  
d ln (1 − τ   c  )

d   W
d ln (1 − τ  c  )

c
_
This expression assumes _
 
 , that is, tax changes in location
b   =  
b 

chave no effect on wages and rental costs in other locations, consistent with the
perspective of a local official.
Similarly, defining the welfare of firm owners as18


	
  F  ≡ E [mcax
  
  {vc  + ζjc} ] × −(ε  PD  + 1)
yields an analogous expression for the effect of corporate taxes on domestic firm
owner welfare:
d   F
_
 = Ec π̇ c.
(14)	
   
d ln (1 − τ   cc) 
Finally, consider the effect on landowner welfare in location c. Landowner welfare in each location is the difference between housing expenditures and the costs
associated with supplying that level of housing. This difference can be expressed as
follows:19
	
  L = Nc  αwc  − ∫0 

Nc αwc /rc 

1   N  αw,
 G  −1(q; Z  hc  ) dq =  _
1 + ηc c c

and is proportional to housing expenditures. The effect of a corporate tax cut on the
welfare of domestic landowners is then given by
Ṅ c  + ẇ c
d   L
_
_
.
(15)	
   
c   =   1 + η  
d ln (1 − τ   c) 
c
III. Empirical Implementation and Identification

This section describes how we connect the theory to the data to implement the
incidence formulae from the previous section. We write the key equations of the spatial equilibrium model from Section I as a simultaneous equations model and show
that there is an associated exact r educed-form that relates equilibrium changes in the
number of households, firms, wages, and rental prices to the structural parameters
of the model. We then show that the incidence formulae are identified by simple
combinations of these equilibrium responses, which can also be used to recover the
key structural parameters of the model.

The firm owner term is multiplied by −
 (ε  PD  + 1) > 0to undo the monotonic transformation in definition
F
of the establishment value function V  jc . Firm owners and landlords are distinct from workers for conceptual clarity.
19
Note that, in contrast to workers and firm owners, this formulation of the utility of the representative landlord assumes constant marginal utility of income. In addition, rising rents may reflect increases in wages that do
not accrue directly to landowners. Direct data on land values (e.g., Albouy and Ehrlich 2012) could improve this
measurement.
18
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A. Exact R
 educed-Form Effects of Business Tax Changes
The simultaneous equation model is given by the log-labor supply equation (equation (1)), the log-value of equilibrium rents (equation (2)), the log of the establishment location equation (equation (7)), and the l og-labor demand equation (equation
(8)). To economize on the number of parameters, we set ηc  = η ∀ c. Stacking these
equations yields the structural form:
(16)	
AY
 c, t  = BZc, t  + ec, t,
where Yc, tis a vector of the four endogenous variables (wage growth, population
growth, rental cost growth, and establishment growth), Zc, t  = [Δ ln (1 − τ   bc, t) ]is a
vector of tax shocks, A
 is a matrix that characterizes the inter-dependence among
the endogenous variables, Bis a matrix that measures the direct effects of the tax
shocks on each endogenous variable, and e c, tis a structural error term. Explicitly,
these elements are given by

⎢

⎢ ⎥

1
⎡ −  _
W 

⎥

⎢

⎥

0⎤
⎤
⎡
0
σ  W
⎡Δln wc, t⎤
1
_
1
    

1
−  _
 
0 0
Δln Nc, t
ε  LDσ  F(ε  PD  + 1)
ε  LD
  .
     
    , A =      
  
  

	
Yc, t  =  
       
       , B =   
1
1
0
Δln rc, t
−  _
  −  _
  1 0
1+ η
1+ η
1
_
    

⎣Δln Ec, t⎦
γ
⎣ −σ  F(ε  PD  + 1) ⎦
_
 
 
0
0
1
⎣ σ  F
⎦
_
  α  

1

σ  

 re-multiplying by the inverse of the matrix of structural coefficients Agives the
P
reduced form:
(17)	
Yc, t  =  A  −1  B  Zc, t  + A  −1 ec, t,
≡ ⏟
β  Business Tax
where β
   Business Taxis a vector of r educed-form effects of business tax changes:

⎢⎥

⎢

⎥

⎤
⎡
ẇ 
⎡β  W ⎤
LS
̇
w ε  
β  N
LS
Business Tax
1
+ ε 
   .
_
 =   R   =     
  w
β 
̇ 
1
+
η
β  
μ−1
γ
⎣ β  E⎦ ⎣_
  F   −  _F  ẇ ⎦
σ  

σ  

The expressions in the exact reduced form have insightful intuitive economic
interpretations. The observed equilibrium change in wages and rents, β  Wand β  R  , are
given by the incidence equations (10) and (11). The equilibrium change in employment, β
   N , is given by the change in wage multiplied by the effective elasticity of
labor supply. The change in the number of establishments, β  E , is determined by
μ−1
two forces. The first, _
  F 
 , is the increase in the number of establishments that
σ  
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Table 1—Identification of Local Incidence on Welfare and Structural Parameters
Stakeholder (benefit)
Panel A. Local incidence
Workers (disposable
income)
Landowners (housing
costs)
Firm owners (after-tax
profit)

Identified by

ẇ  − αr  ̇

β  W  − αβ  R

r  ̇

β  R

1 + (_
  W   + 1)(β  W  −  _γδ )
β  
β  N  − β  E

1 + γ (ε  PD  + 1)  (ẇ c  −  _γδ )

Panel B. Structural parameters
Worker mobility
β  W  − αβ  R
σW
   =  _
 

β  N

Incidence

Firm mobility

γβ  W _
1
σF  =  _
      
   −
β  E ( β  E  − β  N  − β  W

Housing supply
1 
)

η

β  N  + β  W
=  _
   −
β  R

1

Product demand
β    + β    − β  
ε  PD  =   _

W 
N

W

E

γβ  

Notes: This table shows how reduced-form estimates β  Business Tax  = [β  W, β  N, β  R, β  E]  ′map to the incidence on welfare of workers, landowners, and fi
 rm-owners at the local level. Note that we calibrate the housing expenditure share
(α) and the ratio of the capita to labor output elasticities (δ/γ  ).

would occur if wages did not change. The second component accounts for the equilibrium change in wages. Higher wages decrease the number of establishments
γ
by −  _F  ẇ .
σ  

B. Identification of Parameters and Incidence Formulae
This

section
shows
that
these
four

reduced-form
moments,
′
W
N
R
E

  = [β  , β  , β  , β  ]   , are sufficient to identify the incidence on the welβ 
fare of each of our agents, up to the calibration of expenditure share α
 and output
elasticity ratio δ /γ. Table 1 reproduces the incidence formulae for the welfare of
each of our agents. The direct effects of taxes on disposable income (β  W  − αβ  R  )
and on rents β
   Ridentify the impacts on workers and landowners, respectively. The
expression for firm owners depends on the equilibrium effect on profits, which are
not directly observed empirically.
Table 1 shows that the formula for the incidence on after-tax profits includes
the term γ
 (ε  PD  + 1). This term measures the decrease in profits from a 1-percent
increase in wages normalized by the firm’s net-markup.
Intuitively, the amount firms care about wage changes depends on how much
wage changes impact their costs, which is governed by γ , and how much firms have
to scale back production when costs are higher, which is governed by the product
demand elasticity. We identify γ
 (ε  PD  + 1)by inverting the wage incidence equation.
We recover the elasticity of labor supply, which is identified by the ratio of the
first two rows of equation (17) so that ε   LS  = β  N/β  W. Similarly, the shift in labor
demand is given by rearranging the establishment location in the last row of equation (17),
Business Tax

μ−1
γ
   = β  E  +  _F  β  W.
	
 _
F
σ  
σ  
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This equation states that the shift in labor demand is given by the observed change
in the number of establishments, β  E , plus the number of establishments that would
γ
have entered had wages not risen, as given by  _F β  W. Expressing the wage incidence
σ  

formula as a function of reduced-form parameters yields
γ

   E  +  _F  β  W
β
σ  
W
_____________________
(18)	
β    =    
 .
   
β  N
1
PD
_
_
  W   − γ
  
ε

 
 
+
1
  
−  
 
 
 
+
1

F)
(
β  

σ  

ε  LD

Solving equation (18) for γ (ε  PD  + 1)shows that it is identified by the following
combination of r educed-form moments:
β  N  − β  E
 
	
γ  (ε  PD  + 1)  =  _
   + 1 .
( β  W
)
The intuition behind this derivation is that, given estimates of the equilibrium
change in wages, employment, and the slope of labor supply, we can decompose
the elasticity of labor demand into the extensive component, using the equilibrium
change in establishments, and the remaining intensive margin γ
 (ε  PD  + 1)   − 1.
This m
 icro-elasticity of labor demand also reveals the effect of a wage increase on
profits, which determines the incidence on firm owners.
A few remarks are worth highlighting about this identification argument. First,
given α
 and δ/γ , the welfare effects are point identified even though we cannot
identify all seven model parameters with four moments. In particular, even though
we cannot separately identify γand ε   PD , identifying the product γ (ε  PD  + 1)is sufficient to characterize the effect of a corporate tax cut on profits. Second, we can further identify additional primitives of the model including σ  Wand ηc by manipulating
the identification of the elasticity of labor supply and the incidence on rents. Table 1
presents formulae for each of the structural parameters we estimate as functions of
the four reduced-form moments and calibrated parameters α
 and γ
 . Third, this identification argument highlights the relationship between the model and reduced-form
estimates, providing a transparent way to evaluate how sensitive our ultimate incidence estimates are to changes in the four r educed-form estimates. Finally, in some
specifications we augment this model to include the effects of personal income
taxes on housing supply and worker location as well as the effects of observable
productivity shocks due to Bartik (1991) on the local labor market equilibrium.20
For brevity, we relegate discussion of the exact reduced-from expressions to online
Appendix E.5. However, note that the r educed-form identification argument above
is not affected by the inclusion of additional sources of variation.

20
In particular, the location decision of workers is modified
by replacing w
 with after tax income w
 (1 − τ    i    )
H
ηc 
and the supply of housing now becomes H  Sc   = (1 − τ  i)  χ  (B  H
   His estimated in the cases
c  rc)   , where the parameter χ
where we estimate the system using the variation from all shocks. Note that, additionally, one could also incorporate
local property taxes by including property taxes in the cost of housing in the worker location equation.
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IV. Data and Institutional Details of State Corporate Taxes

We use annual county-level data from 1980–2012 for over 3,000 counties and
decadal individual-level data to create a panel of outcome and tax changes for 490
county groups. Ruggles et al. (2010) developed and named these c ounty-groups
“consistent p ublic-use m
 icro-data areas (PUMAs).” This level of aggregation is
the smallest geographical level that can be consistently identified in census and
American Community Survey (ACS) datasets and provides several benefits (see
online Appendix A.1).
A. Data on Economic Outcomes
We aggregate the number of establishments in a given county to the PUMA
county groups using data from the Census Bureau’s County Business Patterns
(CBP). We analogously calculate population changes using Bureau of Economic
Analysis (BEA) data.
Data on local wages and housing costs are available less frequently. We use
individual-level data from the 1980, 1990, and 2000 US censuses and the 2009 ACS
to create a balanced panel of 490 county groups with indices of wages, rental costs,
and housing values.
When comparing wages and housing values, it is important that our comparisons
refer to workers and housing units with similar characteristics. As is standard in the
literature on local labor markets, we create indices of changes in wage rates and
rental rates that are adjusted to eliminate the effects of changes in the compositions
of workers and housing units in any given area.
We create these c omposition-adjusted values as follows. First, we limit our sample to the nonfarm, noninstitutional population of adults between the ages of 18 and
64. Second, we partial out the observable characteristics of workers and housing
units from wages and rental costs to create a constant reference group across locations and years. We do this adjustment to ensure that changes in the prices we analyze are not driven by changes in the composition of observable characteristics of
workers and housing units. Additional details regarding our sample selection and the
creation of c omposition-adjusted outcomes are available in online Appendix A.2.
Finally, we construct a “Bartik” local labor demand shock that we use to supplement
our tax change measure and enhance the precision of labor supply parameters.21

21
This approach weights national industry-level employment shocks by the initial industrial composition of
each local area to construct a measure of local labor demand shocks:

Bartikc,
 t  ≡ ∑   EmpShareInd, t−10, c  × ΔEmpInd,
 t, US,
Ind

where EmpShareInd, t−10, cis the share of employment in a given industry at the start of the decade and ΔEmpInd,
 t, US
is the national percentage change in employment in that industry. We calculate national employment changes as
well as employment shares for each county group using m
 icro-data from the 1980, 1990, and 2000 censuses and the
2009 ACS. We use a consistent industry variable based on the 1990 census that is updated to account for changes in
industry definitions as well as new industries.
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B. Tax Data
Businesses pay two types of income taxes. C
 -corporations pay state corporate
taxes and many other types of businesses, such as S-corporations and partnerships,
pay individual income taxes. We combine these measures to calculate an average
business tax rate for each local area from 1980 to 2010.
State Corporate Tax Data and Institutional Details.—The tax rate we aim to
obtain in this subsection is the effective average tax rate paid by establishments of
C-corporations in a given location from 1980 to 2010. Firms can generate earnings
from activity in many states. State authorities have to determine how much activity
occurred in state sfor every firm i. They often use a weighted average of payroll,
property, and sales activity. The weights θs , called apportionment weights, determine the relative importance tax authorities place on these three measures of in-state
activity.22 From the perspective of the firm i , the firm-specific “apportioned” tax rate
is a weighted average of state corporate tax rates:
(19)	

τ   Ai   = ∑  τ    cs   ωi s,
s

where τ     cs  is the corporate tax rate in state sand the firm-specific weights ωi s are
W 

R 

X 

themselves weighted averages ω
 is   = (θ  ws  _
  Wis )  + (θ  ρs  _
  Ris )  + (θ  xs  _
  Xis 
) of in-state
property
⏟
⏟
⏟
sales
payroll
activity shares.23 Equation (19) shows that the tax rate corporations pay depends
on home-state and other states’ tax rates and rules. We use the latter to construct an
external rate τ    Ei   , which represents an index of the importance of changes in every
other state’s tax and yields variation that is likely exogenous to local economic conditions. It is defined explicitly in online Appendix A.3.1.
To implement the activity shares for each firm i , we use the Reference USA
dataset from Infogroup to compute the geographic distribution of payroll at the firm
level. Due to the lack of information on the geographic distribution of property in
the Reference USA dataset, we make the simplifying assumption that capital activity weights equal the payroll weights. Finally, since the apportionment of sales is
destination-based, we use state GDP data for ten broad industry groups from the
BEA to apportion sales to states based on their share of national GDP.24
Empirically, we use the spatial distribution of establishment-firm ownership and
payroll activity in 1997, the first year in which micro establishment-firm linked data
22
Goolsbee and Maydew (2000) use variation in apportionment weights on payroll activity to show that reducing the payroll weight from 33 percent to 25 percent leads to an increase in manufacturing employment of roughly
1 percent on average. In addition, we follow their approach of analyzing the determinants of state tax policy changes
by estimating a probit of the likelihood that a state has a tax policy change based on how observable economic and
tax policy conditions such as state per capita income growth, state corporate tax rates, state income tax rates, and
the apportionment weights of other states relate to apportionment formula and tax rate policy changes. The results,
which are discussed in online Appendix A.6, are in online Appendix Tables A34 and A35.
Wis
23
In particular, a   wis  ≡  _
is the payroll activity share. Payroll and sales shares are defined analogously. See
W
online Appendix A.3.1 for more detail on apportionment rules.
24
This assumption corresponds to the case where all goods are perfectly traded, as in our model. We use broad
industry groups in order to link SIC and NAICS codes when calculating GDP by state-industry-year.
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Panel A. Number of corporate tax changes by state since 1979

(5,9]
(3,5]
(1,3]
[0,1]
Never tax

Panel B. Corporate tax rates by state in 2012

(8.5,12]
(7.5,8.5]
(6,7.5]
[0,6]
Never tax

Figure 2. State Corporate Tax Rates
Notes: These figures show statistics on state statutory corporate tax rates across states. See online Appendix
Figures A2, A3, A4, and A5 for similar figures on state corporate tax apportionment rates, 30 year changes in corporate rates and apportionment rules, state establishment and population shares, and 30 year changes in establishment and population shares, respectively.

are available. We hold the spatial distribution of e stablishment-firm ownership and
payroll activity weights constant at these initial values to avoid endogenous changes
in effective tax rates. Consequently, variation in our tax measure τ    Ai  comes from
variation in state apportionment rules, variation in state corporate tax rules, and initial conditions, which determine the sensitivity of each firm’s tax rate τ    Ai  to changes
in corporate rates and apportionment weights. We combine our empirical activity
share measures with state corporate tax rates and apportionment rules from Book
of the States, Significant Features of Fiscal Federalism, and Statistical Abstracts of
the United States.
We then use these components to compute an average tax rate  τ ̅   Ac  for all establishments in each location and decompose it into average local “domestic” and external
E
rates,  τ ̅   D
c  and  τ ̅   c  .
Figure 2 shows that apart from a few states that have never taxed corporate
income, most states have changed their rates at least three times since 1979. Online
Appendix Figure A3 shows how large these rate changes have been over a 30 year
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Table 2—Summary Statistics
Variable

Mean

SD

Min

Max

Observations

Annual outcome data from BEA and CBP
Year
log population: ln Nc, t
log employment: ln Lc, t
log establishments: ln Ec, t

1995
13.8
13.2
10.0

8.9
1.1
1.2
1.2

1980
10.9
9.4
6.5

2010
16.1
15.6
12.4

15,190
15,190
15,190
15,190

33.3
33.3
100

15,190
15,190
15,190

12.3
3.8

15,190
15,190

7.4
2.5

15,190
15,190

5.4
1.2

15190
15,190

Annual data on apportionment rules and corporate, personal, and business tax rates
State corporate tax apportionment parameters
22.7
11.6
0.0
Payroll apportionment weight: θ  ws, t
22.8
11.6
0.0
Property apportionment weight: θ  ρs, 
t
54.5
23.2
25
Sales apportionment weight: θ  xs, t
Corporate income
6.6
3.0
0.0
Rate: τ    cs, t
Percent change in n et-of-rate:
0.4
−0.01
−5.4
  
Δln(1 − τ   c)s, t, t−1
Personal income
2.6
1.7
0.0
Effective rate: τ    is, t
Percent change in n et-of-rate:
0.03
0.2
−3.3
i
  
Δln(1 − τ   )s, t, t−1
Business income
3.1
1.1
0.3
Rate: τ    bc, t
Percent change in n et-of-rate:
0.2
−0.01
−1.8
  
Δln(1 − τ   b)c, t, t−1
Year
Decadal data
Percentage change in:
Population: Δ
 ln Nc, t, t−10
Establishments: Δ
 ln Ec, t, t−10
Adjusted wages: Δln wc, t, t−10
Adjusted rents: Δ
 ln rc, t, t−10
 Net-of-corp.-rate: Δln(1 − τ   c)s, t, t−10
 Net-of-pers.-rate: Δln(1 − τ   i)s, t, t−10
 Net-of-bus.-rate: Δln(1 − τ   b)c, t, t−10
Gov. expend./capita: Δln  Gc, t, t−10
Bartik shock: B
 artikc, t, t−10

2000

8.2

1990

2010

1,470

11.2
15.2
−2.8
8.5
−0.1
−1.3
−0.8
0.0
7.8

10.4
16.5
7.2
12.0
1.1
1.1
0.6
0.6
4.8

−16.6
−23
−31.2
−41.4
−5.4
−5.3
−2.8
−13.3
−15.2

76.1
126.2
14.9
43.4
4.5
1.3
1.3
11.6
26.0

1,470
1,470
1,470
1,470
1,470
1,470
1,470
1,470
1,470

Sources: BEA, CBP, Zidar (2016), Suárez Serrato and Wingender (2011) corporate tax sources in Section IV

period from 1980–2010. States in the South made fewer changes while states in
the Midwest and Rust Belt changed rates more frequently. This figure shows that
changes in state corporate tax rates did not come from a particular region of the
United States. State corporate tax changes are not only frequent, but they can also
be sizable. Of the 1,470 P
 UMA-decade observations in the main dataset, there are
hundreds of sizable changes in both aspects of corporate tax policy over three periods of interest: 1980–1990, 1990–2000, and 2000–2010.25
States also vary in the apportionment rates that they use. Table 2 provides summary statistics of apportionment weights. Since the late 1970s, apportionment
weights generally placed equal weight on payroll, property, and sales activity, setting θ   ws    = θ  ρs  = θ  xs  =  _13 . For instance, 80 percent of states used an e qual-weighting
25

Specifically, online Appendix Figure A6 shows a histogram of nonzero tax changes in corporate tax rates in
panel A and in payroll apportionment rates in panel B.
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Panel A. 1980

Panel B. 1990

Number of states

40
30
20
10
0

Panel C. 2000

Panel D. 2010

Number of states

40
30
20
10
0

20

40

60

80

100

20

40

60

80

100

Sales apportionment weight
Figure 3. Histogram of Sales Apportionment Weights by Decade
Notes: This figure shows a histogram of the weight on sales activity that states use to apportion the national profits of multi-state firms for tax purposes. Many states have increased their sales apportionment weights in recent
decades. Forty states used a o ne-third weight in 1980. As of 2010, more states put half or full 100 percent weight
on sales activity than the number that still uses the traditional one-third weight. See Section IVB for a description
of state corporate tax apportionment rules.

scheme in 1980. However, many states have increased their sales weights over the
past few decades as shown in Figure 3. In 2010, the average sales weight is t wo-thirds
and less than 25 percent of states still maintain sales apportionment weights of 33
percent.
Local Business Tax Rate.—We combine measures of state personal income tax
rates from Zidar (2015) (see online Appendix A.3.3 for details) and local effective
corporate tax rates that account for apportionment to construct a measure of the
change in average taxes that local businesses pay:
(20)

c
D
f   
  SC
   
  + f
   
  MC
Δln(1 − τ   b)c, t, t−h  ≡ 
c, t−h  Δln(1 − τ   )c, t, t−h
c, 
t−h  Δln(1 −  τ ̅  )c, t, t−h
Corporate

MC
+ (1
− f   SC
  
  
) Δln
 ,
(1 − τ    i)c, t, t−h
c, t−h − f   c,   
t, t−h

Personal

where h ∈ {1, 10}is the number of years over which the difference is measured,
single-state C-corporations,
f   SC
c, tis the fraction of local establishments that are 
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and f   MC
 -corporations.26
c, tis the fraction of local establishments that are multi-state C
While this measure captures several key features of local business taxation, we
made a number of simplifying assumptions in generating τ    bdue to data limitations
and feasibility.27
We discuss these assumptions and tax measurement details in online Appen
dix A.3.4. Overall, changes in corporate tax rates, apportionment weights, and personal income tax rates generate considerable variation in effective tax rates across
time and space. Table 2 provides summary statistics of a few different measures of
corporate tax changes over ten-year periods. The average log change over ten years
in corporate taxes due only to statutory corporate rates Δ
 ln(1 − τ  c)c, t, t−10is near
zero and varies less than measures based on business taxes that incorporate the complexities of apportionment changes. Business tax changes Δ
 ln(1 − τ  b)c, t, t−10 are
slightly more negative on average over a ten-year period. The minimum and maximum values are less disperse than the measure based on statuary rates since sales
apportionment reduces location-specific changes in effective corporate tax rates.
Overall, 76 percent of the variation in Δln(1 − τ  b)c, t, t−10is due to policy variation
(changes in tax rates and apportionment rules).
C. Calibrated Parameters
We calibrate two parameters when implementing the reduced-form formulae
in Table 1: the ratio of the capita to labor output elasticities (δ/γ  ) and the housing expenditure share (α). We use 0.9 for the ratio of output elasticities based on
data from the Bureau of Economic Analysis. BEA’s 2012 data on shares of gross
output by industry indicate that for private industries, compensation and intermediate inputs account for 28.5 percent and 45.6 percent respectively; the ratio

___________
  
  1 − 0.285 − 0.456   ≈ 0.9. Our baseline results use α = 0.3 , which we obtain using
0.285

data from the Consumer Expenditure Survey (CEX).28 We calibrate two additional
parameters for the structural estimation: the output elasticity of labor γ
 and the product demand elasticity ε   PD. We present results for calibrations for wide ranges of
both parameters. We choose a baseline of γ
 = 0.15 , which is close to other values used in the local labor markets literature (e.g., Kline and Moretti 2014a use
1 − α − β = 1 − 0.3 − 0.47 = 0.23in their notation) and is based on cost shares
from IRS and BEA.29 For our baseline ε  PD , we use values that are slightly lower
than in the macro and trade literatures (e.g., Coibion, Gorodnichenko, and Wieland
26

These shares are from County Business Patterns and RefUSA. C-corps accounted for roughly half of employment and one-third of establishments in 2010. Yagan (2015) notes that switching between corporate types is rare
empirically.
27
For instance, partnerships and sole-proprietors pay taxes based on the location of the owner and not the
establishment. For simplicity, we assume that owners of pass-through entities are located in the same state as the
establishment. Additionally, using a ggregated-average rates is not directly justified by the model, so our estimates
are approximations.
28
Similar values of this parameter are used by Notowidigdo (2013) and Suárez Serrato and Wingender (2011)
and, as Moretti (2013) notes, the Bureau of Labor and Statistics uses a cost share of 32 percent for shelter. However,
we consider larger values as well because Albouy (2008) and Moretti (2013) note that housing prices are related
to nonhousing “home-goods” which increases the effective cost share and Diamond (2016) also estimates a higher
value of this parameter.
29
The IRS SOI data are from the most recent year available (2003) and can be downloaded at http://www.irs.
gov/uac/SOI-Tax-Stats-Integrated-Business-Data. These data show that costs of goods sold are substantially larger
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Table 3—Calibrated Parameters used in Incidence Formulae
Parameter
Parameters for reduced-form implementation
Ratio of elasticities: γ
 /δ
Housing cost share: α

Values

Sources

{0.90, 0.50, 0.75}
{0.30, 0.50, 0.65}

BEA
CEX, Albouy (2008), Moretti (2013)

Additional parameters for structural implementation
Output elasticity of labor: γ
{0.15, 0.20, 0.25}
Elasticity of product demand: ε  PD

{−2.5, −3.5, estimated}

IRS, BEA,
Kline and Moretti (2014a)
Between
Head and Mayer (2014) and
ε  LD in Hamermesh (1993)

Notes: This table shows the sources and values for calibrated parameters. Baseline values are noted in bold font.

2012; Arkolakis et al. 2013) in order to obtain ε  LDvalues that are closer to those
used in the labor literature (Hamermesh 1993). We also provide specifications in
which we estimate ε   PD directly.
Table 3 summarizes our choices for calibrated parameters as well as references
for each parameter. Our baseline values are presented in bold and we also include
alternative values that we consider in order to explore the robustness of our results.
We also make other implicit calibrations from our modeling of preferences and technologies. In preferences, the income elasticity and elasticity of substitution for housing are both set to one. These assumptions result in a constant share of expenditure
on housing, α , which yields a constant elasticity of labor supply, ε  LS. In terms of
technologies, the production function has constant returns to scale and unit elasticity
of substitution among capital, labor, and intermediate goods. This setup affects the
scale and substitution components in equation (8) and thus the elasticity of labor
demand, ε  LD.
V. Reduced-Form Results and Incidence Estimates

We use changes in state tax rates and apportionment formulas to estimate the
reduced-form effects of local business tax changes on population, the number of
establishments, wages, and rents. We estimate equation (17) for a given outcome Y
as the fi
 rst-difference over a ten-year period:
 c, t−10  = β  Y[ln (1 − τ  bc, t)   − ln (1 − τ  bc, t−10) ] + D  ′s,  tΨ
   LD
 t, 
(21) l n Y
 c, t  − ln Y
s, t + uc,
where ln Yc, t  − ln Yc, t−10is approximately outcome growth over ten years,
[ln (1 − τ   bc, t)    − ln (1 − τ   bc, t−10) ]is the change in the net-of-business-tax-rate
over ten years, and D
 s, tis a vector with year dummies as well as state dummies for states in the industrial Midwest in the 1980s, and where a county-group

than labor costs and that ________________
  
 Salaries
   
  = 0.153. Results based on revenue and cost shares from earlier
and Wages + COGS
Salaries and Wages

years available are similar. BEA data on gross output for private industries show similar patterns as well.
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fixed effect is absorbed in the long-difference.30 This regression measures the
degree to which larger tax cuts are associated with greater economic activity.
The validity of the reduced-form estimate β
   Ydepends on the assumption that tax
shocks conditional on fixed effects are uncorrelated with the residual term, i.e.,
E(uc, t  | [ln (1 − τ   bc, t)    − ln (1 − τ   bc, t−10) ] , Ds, t)  = 0. This assumption would be violated by potentially confounding elements such as concomitant changes in the tax
base, government spending, and productivity shocks. From a dynamic perspective,
a violation would also occur if tax changes are the result of adverse local economic
conditions that also determine the long-difference in a given outcome Y. We support
this identifying assumption by showing that the main reduced-form effects of local
business taxes on our outcomes are not affected by changes in a number of potential
confounders and by showing that the tax changes are not related to prior economic
conditions.
Table 4 provides results of long-differences specifications that account for these
potential concerns for the establishment location equation. Column 1 shows that
a 1 percent cut in business taxes causes a 4.07 percent increase in establishment
growth increase over a ten-year period. Column 2 controls for other measures of
labor demand shocks. The point estimate declines slightly, but χ  2tests indicate that
β̂   Eestimates are not statistically different than the estimate in column 1. To the extent
that cuts in corporate taxes are not fully s elf-financing, states may have to adjust
other policies when they cut corporate taxes. Column 3 controls for changes in state
investment tax credits and column 4 controls for changes in per capita g overnment
spending. There is no evidence that either confounds the reduced form estimate β
 ̂   E.
Column 5 uses variation in the external tax rates from changes in other states’ tax
rates and rules, [ln (1 − τ   Ec, t)   − ln (1 − τ   Ec, t−10) ]. This specification has three interesting results. First, the point estimate of changes in business taxes is 3.9 percent,
which is close to the estimate of β
 ̂   Ewithout controls in column 1. Second, the point
estimate from external tax changes is roughly equal and opposite to the estimates
of β̂   E. This symmetry in effects indicates that external tax shocks based on state
apportionment rules have comparable effects to domestic business tax changes. χ  2
tests show that the effects of domestic and external changes are statistically indistinguishable (in absolute value). Third, one potential concern is that firms do not
appear responsive to tax changes because they expect other states to match tax cuts
as might be expected in tax competition models. By holding other state changes
constant, we find no evidence that expectations of future tax cuts lower establishment mobility. Column 6 controls for all of these potentially confounding elements
simultaneously. The point estimate of β
   Eis robust to including all of these controls.
Figure 4 shows that the long-difference estimate is similar to the cumulative
effects of a 1-percent cut in local business taxes over a ten-year period. This relationship holds even when adjusting for the years of prior economic activity as shown in
Figure 4 (see online Appendix E.1 for more detail). This evidence, based on annual
changes in establishment growth and business taxes, suggests that (i) business
tax cuts tend to increase establishment growth over a five-to-ten-year period and
30
Figure 2 shows more tax changes in the industrial Midwest, so we include these dummies to avoid the concern
that this regional variation is driving our results. Online Appendix Table A23 shows main results for different fi
 xed
effects.
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Table 4—Effects of Business Tax Cuts on Local Economic Activity over 10 Years

Panel A. Establishment growth
Δln net-of-business-tax rate
Bartik

(1)

(2)

(3)

(4)

(5)

4.07
(1.82)

3.35
(1.43)
0.59
(0.19)

4.06
(1.83)

4.14
(1.80)

3.91
(1.78)

Δlngov expend/capita
ΔState ITC

−0.01
(0.01)

Change in other states’ taxes
Observations
R2

Bartik
Observations
R2

−4.66
(1.60)

3.24
(1.41)
0.57
(0.18)
−0.01
(0.01)
−0.17
(0.30)
−4.18
(1.43)

1,470

1,470

1,470

1,470

1,470

1,470

0.472

0.491

0.472

0.475

0.481

0.500

Population growth

Panel B. Other outcomes
Δln net-of-business-tax rate

−0.46
(0.32)

(6)

Wage growth

Rental cost growth

(1)

(2)

(1)

(2)

(1)

(2)

4.28
(1.65)

3.74
(1.48)
0.44
(0.19)

1.45
(0.94)

0.78
(0.82)
0.56
(0.08)

1.17
(1.44)

0.32
(1.37)
0.70
(0.27)

1,470
0.085

1,470
0.113

1,470
0.402

1,470
0.490

1,470
0.139

1,470
0.189

Notes: This table shows the effects of local business tax changes over ten years on local establishment growth in
panel A and on population growth, wage growth, and rental cost growth in panel B. The data are decade changes
from 1 980–1990, 1990–2000, and 2000–2010 for 490 c ounty-groups. See Section IV for data sources. In panel A,
columns 2–6 show that the effect of business taxes is robust to controlling for Bartik shocks in column 2, per capita
government spending changes in column 3, state investment tax credit changes in column 4, external tax shocks due
to changes in tax rules of other states in column 5, and all of these controls in column 6. χ2 tests indicated that the
coefficients in column 1 and column 2 are not statistically different. Similarly, the negative effect from tax cuts in
other states is not statistically different than the positive effect of tax cuts. Panel B provides the results for column 1
and 2 for three other outcomes. χ2 tests also indicate that the coefficients in column 1 and column 2 are not statistically different for each of the outcomes. The full tables similar to panel A for the other three outcomes—population,
wages, and rental cost—are provided in online Appendix Tables A6, A7, and A8. Non-parametric graphs showing
mean outcome changes by business tax change bins are shown for each outcome in online Appendix Figures A10,
A11, A12, and A13, respectively. All regressions use population as weights and include year fixed effects and dummies for states in the industrial midwest in the 1980s. Online Appendix Tables A30 and A31 show results with controls for tax rates and changes in tax rates, respectively, for each of the four reduced-form outcomes. Standard errors
clustered by state are in parentheses.

(ii) business tax changes do not occur in response to abnormally good or bad local
economic conditions.
These dynamic patterns establishing the validity of local business tax variation
also hold for population (see online Appendix Figure A8).31 For brevity, the t en-year
results for the other three outcomes—population, wages, and rental cost—are only
shown for the first two specifications in panel B; the full tables with all six specifications are provided in online Appendix Tables A6, A7, and A8. N
 on-parametric
graphs showing the relationship between outcome changes and business tax changes

31

Wage and rental cost data are only available every ten years, so making comparable graphs is not possible.

VOL. 106 NO. 9

SuÁrez serrato and zidar: Benefits from State Corporate Tax Cuts 2609

Panel A. Cumulative annual effects without leads
5

Percent

4

3

2

1

0
0

2

4

6

8

10

Year

Panel B. Cumulative annual effects with leads
10

Percent

5

0

−5

−10

F-test all lags are 0 has p-value = 0.92
−10

−5

F-test all lags are 0 has p-value = 0.036
0

5

10

Year

Cumulative effect no leads

Cumulative effect w/ leads

Long difference point estimate

95% confidence interval

Figure 4. Cumulative Effects of Business Tax Cuts on Establishment Growth
Notes: This figure shows the cumulative annual effects of local business tax cuts on local establishment growth
over different time horizons. Panel A plots the sum of the point estimates in column 4 of online Appendix Table A5
and 90 percent confidence interval for each time horizon. Panel B plots the sum of the point estimates in column 7
of online Appendix Table A5 and 90 percent confidence interval for each time horizon starting with the greatest
lead. In addition, it reports the p-values for the F
 -test that all leads and lags are jointly equal to zero, which is also
reported in column 7 of online Appendix Table A5. The square shows the point estimate and 95 percent confidence
interval for the long-run effect of a 1 percent businesses tax cut on establishment growth, which corresponds to
the estimate reported in column 4 of Table 4. See Section IV for data sources and Section V for estimation details.
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Table 5—Estimates of Economic Incidence Using Reduced-Form Effects

Panel A. Incidence
Landowners
Workers
Firm owners
Panel B. Share of incidence
Landowners
Workers
Firm owners
Conventional view test
 
χ  2of (S  W  = 1, S  F  = 0)
  p-value
Specification
  Net-of-business tax
 Net-of-corporate tax
Housing share α
Output elasticity ratio δ/γ
Bartik
 Net-of-personal tax

(1)

(2)

(3)

(4)

(5)

(6)

1.17
(1.43)
1.1
(0.59)
1.63
(0.90)

1.17
(1.43)
0.69
(0.44)
1.63
(0.90)

1.17
(1.43)
1.1
(0.59)
2.08
(0.95)

0.32
(1.36)
0.68
(0.52)
0.81
(1.4)

1.86
(1.56)
0.98
(0.84)
1.54
(0.92)

0.62
(0.60)
0.58
(0.33)
0.9
(0.34)

0.30
(0.19)
0.28
(0.09)
0.42
(0.12)

0.34
(0.24)
0.20
(0.16)
0.47
(0.10)

0.27
(0.2)
0.25
(0.07)
0.48
(0.17)

0.18
(0.48)
0.37
(0.43)
0.45
(0.13)

0.42
(0.17)
0.22
(0.12)
0.35
(0.09)

0.29
(0.16)
0.28
(0.08)
0.43
(0.10)

132.67
0.00

108.14
0.00

48.8
0.00

6.96
0.01

76.27
0.00

195.92
0.00

Yes
No
0.3
0.9
No
No

Yes
No
0.65
0.9
No
No

Yes
No
0.3
0.5
No
No

Yes
No
0.3
0.9
Yes
No

Yes
No
0.3
0.9
Yes
Yes

No
Yes
0.3
0.9
No
No

Notes: This table shows the estimates of the economic incidence expressions from Table 1. The data are decade
changes from 1 980–1990, 1 990–2000, and 2 000–2010 for 490 c ounty groups. See Section IV for data sources.
Results were produced by implementing equation (21) using the specification in column 1 of Table 4 unless
otherwise specified. Columns 2 and 3 use the same specification as column 1 but with different calibrated values of the expenditure share on housing αand the ratio of output elasticities δ /γ. Column 4 controls for Bartik
shocks. Column 5 controls for Bartik shocks as well as growth in the net-of-personal tax rate, i.e., Δln (1 − τ   ic)  .
Column 6 uses the net-of-statutory-corporate tax keep rate, i.e., Δln (1 − τ  cc)  rather than the business keep rate, i.e.,
Δln (1 − τ  bc  ) , which is used in columns 1–5. Online Appendix Table A19 includes many supplemental tax base controls and online Appendix Table A20 includes results with additional controls for state political, economic, and fiscal policy conditions. More results using statutory state corporate tax rates are in online Appendix Table A21. The
conventional view test evaluates the joint hypothesis that the share of incidence for workers equals 100 percent and
the share for firm owners equals 0 percent. Note that columns 4 and 5 use Bartik and net-of-personal taxes as controls but does not use the point estimates for incidence share inference beyond that purpose; Table 7 provides results
that use these estimates to discipline our estimates of structural elasticities and resulting incidence share estimates
and conventional view tests. Regressions use population as weights and include year fixed effects and dummies for
states in the industrial Midwest in the 1980s. See Section IVC for details on calibration values. Standard errors clustered by state are in parentheses.

over a ten-year period are shown for each outcome in online Appendix Figures A10,
A11, A12, and A13, respectively.
A. Incidence Estimates
Having established the validity of these reduced-form estimates, we can now
implement the incidence formulae in Table 1; the estimates for incidence and shares
of incidence are presented in Table 5.
Column 1 shows results using the baseline reduced-form specification, equation (21). Panel A shows that a 1 percent cut in business taxes increases real wages
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by 1.1 percent over a ten-year period. Rental costs and profits also increase. In contrast to the conventional view that 100 percent of the burden of corporate taxation
falls on workers in an open economy, the estimated share of the burden for workers
is only 28 percent as shown in panel B. This estimate is precise enough to reject
the conventional view on its own. Firm owners bear 42 percent of the incidence
and landowners bear 30 percent. The landowner estimate is less precise, perhaps
reflecting in part regional housing supply heterogeneity. Column 2 shows that workers bear a slightly smaller share of incidence when α
 = 0.65. Firm owner shares
increase when δ /γ = 0.5. Columns 4 and 5 show that these incidence results are
robust to controlling for Bartik labor demand shocks and personal income tax
changes. Firm owners bear roughly 40 to 45 percent of the incidence of state corporate taxes in each of these specifications. Formal conventional view tests, which
evaluate the joint hypothesis that the share of incidence for workers equals 100 percent and the share for firm owners equals 0 percent, are unambiguously rejected
across all specifications.32
We use the relation between reduced-form estimates and incidence expressions
in Table 1 to establish the robustness of these results. First, we explore the role
of additional control variables. We show that our results are robust to including a
wide-variety of controls: many dimensions of the state tax base and rules (online
Appendix Table A19) as well as state political controls, changes in other state tax
rates and rules (including sales tax rates, income tax rates, and whether the state
has gross receipt taxes), and changes in fiscal and economic conditions in online
Appendix Table A20.
Second, we explore how different sources of variation affect our results. Column 6
of Table 5 and online Appendix Table A21 show that using statutory state corporate
tax rates in equation (21) (instead of business tax rates τ   b  ) results in similar and
significant estimates, indicating that our measure of business tax rates is not crucial
for the results.33 Moreover, using estimates from other sources of variation, such
as the absolute value of the external tax change estimate from Table 4 column 5,
delivers similar incidence results to those in Tables 5, A20, and A21. Third, we
consider alternate ways to account for changes in local prices in online Appendix G.
Accounting for these impacts yields similar estimates to our baseline incidence estimates.34 Fourth, we explore the ability of incidence expressions in Table 1 to accommodate the possibility that firm owners do not bear incidence based on conjectured

32
One advantage of our reduced-form incidence formulae is that they combine the information in the four point
estimates and their covariances. Thus, while individual coefficients might not be statistically different from zero, the
combination of parameters in our formulae can yield estimates of incidence shares that are statistically significant.
33
Since not all firms are C-corporations, using variation from this rate results in lower “intent-to-treat”
reduced-form effects. However, we still recover the firm’s valuation of increasing wages, i.e., γ (ε  PD  + 1)  , since
this number is a ratio of our reduced-form coefficients and the “intent-to-treat” aspect effectively cancels out.
34
In addition, unlike the local labor market responses to some types of shocks (e.g., import competition shocks
in Autor, Dorn, and Hanson (2013), who find larger effects on employment than on population), in our context we
observe very similar employment and population responses to business tax changes over a ten-year period (see
online Appendix Tables A6 and A9), which suggests that abstracting from the employment/nonemployment margin over a ten-year period does not materially change the welfare calculations or incidence estimates. We present
reduced-form incidence estimates using employment in online Appendix Table A18.
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r educed-form impacts that would be consistent with this view.35 Thus, our approach
does not necessarily imply that firm owners will get a large share of incidence.
Although we do not have access to direct measures of firm profits,36 evidence
from the best measures available align with the firm owner estimates. Figure A9
shows that state gross operating surplus (GOS), revenue less labor compensation,
and taxes on production and imports, increases following business tax cuts with very
little p re-trend. This result provides direct evidence that payments to firm owners are
increasing following business tax cuts. We make two adjustments to GOS to make
it correspond more closely to π. First, we calculate GOS per establishment. Second,
we account for the consumption of fixed capital, which is 44 percent of GOS on
average during the sample period of 1980 to 2010 (NIPA Table 1.14). Table A10
shows the effect of a 1 percent cut in business tax cuts on gross operating surplus
per establishment ranges from 3.5 to 4.2 percent over a ten-year period. Multiplying
these effects by (1 − 0.44) yields an estimated increase of 1.96 to 2.35 percent in
net operating surplus per establishment over a ten-year period. Sales tax revenue per
establishment also provides a supplementary measure of profit growth.37 Table A11
shows that this measure increases between 2.15 to 2.27 percent. Both of these estimates are close to the firm owner estimates in panel A of Table 5.
Panel B of Table 1 shows that the r educed-form effects have implications not only
for incidence, but also for structural parameters. Table A16 presents the implied
values of these parameters based on a set of specifications used to construct Table 5
and calibrated values of α
 and γ. The implied structural parameters are not precisely
estimated and, while the signs of parameters σF and ε   PDdo not match predictions
from our theory, we cannot reject these restrictions at the 5 percent level.
We follow two strategies to increase the precision of our structural estimates and to
alleviate concerns that our main result is not reliant on these issues. First, we further
 , γ,and ε  PD, all
calibrate the parameter ε   PDand show that, conditional on values of α
other parameters have the signs predicted by theory. This calibration generates the
following testable restriction: β  E  = β  N  − (γ (ε  PD  + 1)   − 1)β  W , which constrains
the micro-elasticity of demand. Table A16 shows that the data do not reject this
restriction. Second, we use additional sources of variation to increase the precision of our estimates. The following section augments our reduced-form model to
include personal taxes and a productivity shock due to Bartik (1991). The details of
the exact reduced-forms with all three shocks are presented in online Appendix E.5.
VI. Structural Estimation

We estimate the model parameters and structural elasticities that rationalize
the treatment effects from the previous two sections. We use a classical minimum

For instance, if the estimates for β  N  , β  R  , β  W  , β  Ewere 1.35, 1.41, 1.74, and 4.88, then firm owners would
get 5 percent of the incidence. We interpret this example as a set of plausible, counterfactual parameter estimates
that show that these expressions do not mechanically deliver the result that firm owners bear a substantial share of
incidence.
36
Ideally, we could have firm-level profit data that can be aggregated to the local labor market level.
37
In the model with fixed markups, profits and sales are proportional. Equation (27) shows pijc yijc
 
pijc yijc
 
p
1
PD
_
= μyijc
  cijc
   ⇒ π   ijc = pijc
  yijc
   − yijc cijc
   = pijc yijc
 (1 −  _
μ ) =   PD  , i.e., pretax profits are sales divided by −ε  .
35

−ε  
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distance (CMD) estimator (see, e.g., Chamberlain 1984) to find the parameters that
ˆ :
best match the moments m
 (θ) = β  Business Taxto the reduced form effects β
ˆ   −1[β̂   − m (θ) ] ,
(22)	θˆ   = arg min
   [β̂   − m (θ)]′ V
θ∈Θ

ˆ is the inverse variance of the OLS estimate, and m (θ)is the moment prewhere V
dicted by our model.38 We initially use only variation from tax changes, which provides the four moments from equation (17), and then supplement this approach
with four additional moments from a Bartik local labor demand shock β
   Bartik and
Personal Tax
 , increasing the prefour moments from personal income tax changes β 
cision of our estimates. The supplemental variation from these shocks provides
over-identifying restrictions that enable us to test the g oodness-of-fit and assess
model predictions.39 Taking a more structured approach allows for more flexibility
to match the data and likely results in more accurate estimates of both incidence and
model parameters. Ultimately, however, the estimates in the next section show that
the structural incidence results are similar to the reduced-form incidence results in
Table 5.
Table A32 shows that we match the moments well and that adding supplemental variation improves fit. Our model does not reject the test of o ver-identifying
restrictions or the restriction that β
   E  = β  N  − (γ (ε  PD  + 1)   − 1)β  Wimposed by our
PD
calibration of ε  in any of the specifications. Note that these restrictions are identical in the model that only relies on the moments from business taxes and thus have
identical p -values.
Table 6 shows parameter estimates from using only business tax shocks
(panel B) and using all three shocks (panel A and C). Panel A and B show results
for different calibrated values of the output elasticity of labor γand the product
demand elasticity ε  PDand panel C estimates ε   PDdirectly. Our baseline specification column 1 using all shocks yields an estimate for the productivity dispersion
σ̂   W 
σ̂   F  = 0.28 (SE = 0.14) .40 The estimate for preference dispersion 
= 0.83 (SE = 0.28)is larger. The elasticity of housing supply, which is likely heterogeneous across local areas, is η ̂   = 0.51 (SE = 1.4)and is statistically insignificant.
Columns 2–7 show the effects of different calibrated values of γ
   , α , and ε  PD. Recall
PD
that, by calibrating both γ
 and ε    , we place a restriction among our r educed-form
estimates. We test this restriction and find that it is not rejected by the data ( p-values
range from 0.39 to 0.51). The results using only business tax variation are less precise, especially for the housing supply elasticity. Panel C shows that using all shocks
and estimating ε  PDproduces similar dispersion parameters and a reasonable but
imprecise estimate of the product demand elasticity of roughly −4.7.
The parameters are the dispersion of productivity σ  Fand preferences σ  W , the elasticity of substitution across
varieties ε   PD , the elasticity of housing supply η , the housing expenditure share α , and the output elasticity of labor
γ.
39
See online Appendix E.5.4 for more detail on g oodness-of-fit and over-identification tests. Online Appendix
E shows that alternative approaches yield similar parameter estimates.
40
The estimates in panel B and C are similar to those in online Appendix Figure A17. Note that this estimate depends on technological assumptions mentioned in Section IVC and on the values of γand ε   PD through:
1 _
−1
σF  =  _
  − γβ  W)
 . 
E (  PD
38

β   ε    + 1
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Table 6—Minimum Distance Estimates of Structural Parameters
Panel A. All shocks
Calibrated parameters
Output elasticity γ

Housing share α
Elasticity of product demand ε  PD

(1)

(2)

(3)

(4)

(5)

(6)

(7)

0.150
0.300
−2.500

0.150
0.500
−2.500

0.150
0.650
−2.500

0.200
0.300
−2.500

0.250
0.300
−2.500

0.150
0.300
−4.000

0.250
0.500
−4.000

Estimated parameters
Idiosyncratic location
productivity dispersion σ  F

0.277
(0.138)

0.271
(0.120)

0.233
(0.092)

0.321
(0.186)

0.304
(0.186)

0.149
(0.096)

0.136
(0.093)

Elasticity of housing
supply η 

0.513
(1.417)

2.185
(6.206)

1.157
(2.661)

1.600
(5.065)

0.707
(2.301)

1.995
(7.320)

2.812
(13.688)

Idiosyncratic location
preference dispersion σ
   W
Overid test (  p-value)

0.829
(0.282)
0.458

0.686
(0.260)
0.390

0.621
(0.230)
0.393

0.845
(0.294)
0.385

Panel B. Business tax shock
Calibrated parameters
Output elasticity γ
Housing share α


Elasticity of product demand ε   PD

Estimated parameters
Idiosyncratic location
productivity dispersion σ  F

Idiosyncratic location
preference dispersion σ
   W
Elasticity of housing supply η
Elasticity of product demand ε  PD
Overid test (  p-value)

(1)

(2)

(3)

(4)

0.150
0.300

0.150
0.650

0.250
0.300

0.150
0.300

−2.500

−2.500

−2.500

−4.000

0.119
(0.065)

0.117
(0.064)

0.106
(0.075)

0.048
(0.039)

0.188
(0.184)
6.367
(15.899)

0.128
(0.147)
5.724
(13.090)

0.171
(0.176)
7.328
(20.574)

0.170
(0.175)
6.424
(16.136)

0.117

0.117

0.098

0.088

0.843
(0.295)
0.444

0.839
(0.294)
0.390

0.649
(0.253)
0.507

Panel C. All shocks, estimated ε   PD
(5)

(6)

(7)

0.150
0.300

0.150
0.650

0.250
0.300

Estimated below
0.109
(0.392)

0.105
(0.194)

−4.704
(11.945)

−4.439
(6.471)

−4.986
(12.190)

0.251

0.334

0.290

0.892
(0.337)
1.925
(8.085)

0.571
(0.234)
1.783
(6.503)

0.138
(0.411)

0.753
(0.245)
3.056
(25.617)

Notes: This table shows the estimated parameters of our model. The data are decade changes from 1 980–1990,
1990–2000, and 2 000–2010 for 490 c ounty groups. See Section IV for data sources. Panel A presents estimates
from models with business tax, personal tax, and Bartik shocks relying on 12 moments to estimate 3 parameters
for a variety of assumed values of α  , γ, and ε  PD. Panel B uses only the business tax shock relying on 4 moments to
estimate 3 parameters for a variety of assumed values of α
   , γ, and ε  PD. Panel C presents estimates from “all shocks”
PD
models to estimate 4 parameters, including ε   , for various calibrated values of γ
  and α. See Section VI for more
details on estimation. Regressions use initial population as weights and include year fixed effects and dummies for
states in the industrial Midwest in the 1980s. Standard errors clustered by state are in parentheses.

A. Parameter-Based Incidence Estimates and Structural Elasticities
The corresponding incidence results are provided in Table 7. Incidence estimates based on estimated parameter values are similar to those in Table 5.
Figure 5 plots these results and shows that our baseline values of γ
 = 0.15  ,
PD
 = 0.30give a conservative share of the incidence to firm owners.
ε  = −2.5 , and α
Panel A shows that using calibrations with more elastic product demand elasticities,
while holding the output elasticity of labor constant at γ
 = 0.15 , does not change
the result that the share to firm owners is roughly 40 to 50 percent. Increasing the
calibrated output elasticity of labor generally increases the share accruing to firm
owners. Panel B shows that varying αalso does not change the result that the share
to firm owners is roughly 40 to 50 percent.
Table 7 shows that for our baseline parameters, firm owners bear 36.5 percent and
landowners bear 41 percent, leaving workers with substantially less than 100 percent
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Table 7—Estimates of Economic Incidence Using Estimated Structural Parameters
Business
tax

All shocks

Panel A. Incidence
Calibrated parameters
Output elasticity γ
Housing share α
Elasticity of product demand ε  PD
Estimated incidence
Wages w
 ̇ 
Landowners r   ̇
Workers w
 ̇  − αr  ̇
Firm owners π
 ̇ 
Elasticity of labor supply ε   LS
Elasticity of labor demand ε   LD
Panel B. Shares of incidence
Calibrated parameters
Output elasticity γ

Housing share α
Elasticity of product demand ε  PD
Estimated incidence
Landowners r   ̇
Workers w
 ̇  − αr  ̇
Firm owners π
 ̇ 
Test of standard view ( p-value)

(4)

All shocks
est. ε   PD

(1)

(2)

(3)

(5)

0.150
0.300
−2.500

0.150
0.650
−2.500

0.150
0.300
−4.000

0.150
0.300
−2.500

0.150
0.300
−4.704
(11.945)

0.944
(0.408)
1.111
(1.119)
0.611
(0.293)
0.990
(0.092)
0.780
(0.386)
−1.766
(0.269)

1.088
(0.457)
0.886
(1.052)
0.512
(0.355)
0.958
(0.103)
0.757
(0.729)
−1.867
(0.252)

0.655
(0.348)
0.428
(1.079)
0.527
(0.269)
1.110
(0.157)
0.958
(0.588)
−2.457
(0.646)

0.839
(0.847)
0.591
(1.373)
0.662
(0.517)
1.014
(0.191)
4.188
(4.795)
−2.485
(0.692)

0.646
(1.028)
0.420
(1.517)
0.520
(0.703)
1.141
(1.012)
0.902
(0.645)
−2.933
(6.731)

0.150
0.300
−2.500

0.150
0.650
−2.500

0.150
0.300
−4.000

0.150
0.300
−2.500

0.150
0.300
−4.704
(11.945)

0.410
(0.263)
0.225
(0.134)
0.365
(0.168)

0.376
(0.339)
0.217
(0.197)
0.407
(0.164)

0.207
(0.434)
0.255
(0.185)
0.537
(0.297)

0.261
(0.430)
0.292
(0.142)
0.447
(0.392)

0.202
(0.621)
0.250
(0.290)
0.548
(0.734)

0.000

0.000

0.000

0.000

0.026

Notes: This table shows structural estimates of economic incidence from our model. The incidence panel shows
the estimates of tax changes from our three minimum distance specifications: using all shocks, only business taxes,
and all shocks with estimated ε  PD  , respectively. See Table 6 for details about the estimation of the related structural
models. The shares of incidence panel presents the shares of total economic gains to each agent that correspond to
each specification. The conventional view test evaluates the joint hypothesis that the share of incidence for workers
equals 100 percent and the share for firm owners equals 0 percent. Panel B presents the associated structural elasticities. Standard errors clustered by state are in parentheses.

of the burden. Note that the share to landowners varies between 20 to 40 percent
across specifications, reflecting imprecise housing supply elasticity estimates.41
41

We consider limiting cases where one actor bears all of the incidence in online Appendix C.3. Workers bear
0 percent of the incidence when σ
W
   = 0and landowners bear 0 percent of the incidence when η → ∞. By contrast,
firm owners may receive 0 percent of the incidence even when σ
 F   > 0. In addition, note that landowner and worker
versions of Figure 5 are online Appendix Figures A18 and A19, respectively. Finally, online Appendix Figure A20
shows the firm owner figure using employment-based estimates rather than population-based estimates (i.e., using
the estimates in Table A9 instead of A6). The results are similar.
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Panel A. Firm owner’s share of incidence for α = 0.3 and calibrated values of γ and εPD
0.9
Baseline
*Baseline

0.8

−3

0.7

0.6
−4

0.5

Share to firm owners

Elasticity of product demand: εPD

−2

0.4

−5

0.3
0

0.1

0.2

0.3

Output elasticity of labor: γ

0.4

0.5

Panel B. Firm owner’s share of incidence for γ = 0.15 and calibrated values of α and εPD
0.7

* Baseline
0.6
−3

0.5

0.4
−4

Share to firm owners

Elasticity of product demand: εPD

−2

0.3

−5

0.2

0

0.2

0.4

0.6

Housing expenditure share: α

0.8

1

Figure 5. Robustness of Economic Incidence
Notes: This figure shows that our baseline empirical result—that firm owners bear a substantial share of incidence—is robust to using a wide range of calibrated parameter values. The figures plot firm owner incidence shares
for a variety of parameter values and illustrate that our baseline parameters values of γ
 = 0.15  , ε  PD  = −2.5  , and
α = 0.3give a conservative share of the incidence to firm owners. Using calibrations with more elastic product
demand elasticities, while holding constant γ
 = 0.15in panel A (or while holding constant α
 = 0.3in panel B),
does not change the result that the share to firm owners ranges between 35 and 40 percent. Increasing the calibrated
γin panel A (or αin panel B) generally increases the share accruing to firm owners. Overall, larger product demand
elasticities ε  PD , housing expenditure shares α  , and/or larger output elasticities of labor γresult in larger burdens on
firm owners. See Section VI for more detail.

The effective labor supply and labor demand curves are key determinants of the
incidence. The bottom of Table 7 shows the estimated supply and demand elasticities corresponding to the three CMD estimators. The supply elasticities are slightly
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less than one in most specifications, but range between 0.75 and 4.2, which is similar
to ranges found in the literature (e.g., Bartik 1991; Notowidigdo 2013; Albouy and
Stuart 2014). They are somewhat less precise due to imprecision in housing supply
elasticity parameters. When the housing supply is large, house prices do not get bid
up quickly and discourage people from moving, resulting in larger effective labor
supply elasticities. However, even in the specifications with larger housing supply
elasticities, incidence results are comparable to other specifications. In particular,
column 4, which has ε̂   LS  = 4.2 , shows that firm owners bear 45 percent, workers
bear 29 percent, and landowners bear the rest.
On the demand side, elasticity estimates are more precise and range between
−1.7 and −3. The first two CMD estimators in columns 1 and 2 show micro elasticities of labor demand of −1.2 and macro elasticities of roughly −2. While there
are few estimates of the average slope of local labor demand, perhaps as a consequence of common assumptions of a representative firm (Card 2011) and its implied
infinite labor demand elasticity (Kline 2010), our estimates are consistent with values cited in the literature. In particular, based on estimates from Hamermesh (1993),
Kline and Moretti (2014a) use a macro elasticity of local labor demand of −1.5.
Column 5, which estimates rather than calibrates ε  PD , illustrates the link between
scale effects and the labor demand elasticity. Since our estimate of ε  PDis not precise,
imprecision in the scale effects cause imprecise estimates of ε̂   LD  = −2.9 (SE = 6.7).
Importantly, the incidence results with more elastic labor demand do not imply a
small share of the burden on firm owners; the parameters consistent with a highly
elastic labor demand curve also imply large shifts in labor demand.
Overall, these results in Table 7 show that workers do not bear 100 percent of
state corporate taxes. Landowners often bear some of the increase in wages, which
many empirical analyses of corporate tax incidence attribute as gains to workers.
The incidence on firm owners in columns 1 through 4 as well as for a wide variety
of reasonable calibration values is statistically significant and economically important. The bottom line of these results is that firm owners bear a substantial burden of
the incidence of US state corporate taxes.
B. Discussion of Additional Considerations
It is important to note that we document average effects, but there is likely heterogeneity in the effects of corporate tax cuts across regions.42 For instance, housing
markets vary considerably, which affects the incidence of local corporate tax cuts.
Our results should be interpreted as national averages, but location-specific considerations can alter local incidence and optimal local corporate tax policy.
42
For example, places like Houston, Texas, which have real estate markets that can accommodate large inflows
of people without large housing cost increases, have more elastic effective labor supply curves ε  LS. Housing supply
curves may also differ across location as the housing expenditure share α
 varies across location. Corporate tax cuts
in these places will tend to result in more adjustment in population than in prices. Consequently, location decision
distortions, and thus efficiency costs, are likely to be larger in these areas. This statement applies in the absence
of other market failures affecting these areas. In terms of equity, lower adjustment in prices means less incidence
on workers. Lower adjustments in prices, however, benefit firm owners since labor costs will not increase by as
much as they would in places like San Francisco, California, where housing markets are less elastic. Based on
this reasoning, the efficiency and equity consequences of corporate tax cuts will be bigger in places like Houston.
In locations like San Francisco, the efficiency costs are likely less stark and corporate tax cuts will result in more
non-firm incidence on landowners.
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The close relationship between the number of establishments and local population is notable. Future work analyzing the role that c o-location of firms and entrepreneurs is worth pursuing.
Our baseline approach did not account for the effects of business tax cuts on tax
revenue and government spending. In online Appendix F, we provide a detailed,
quantitative assessment of incidence that accounts for changes in government
spending. We adjust the model to allow workers and firms to benefit from government spending and use estimates from Suárez Serrato and Wingender (2011) to
quantify how much incorporating these effects changes our incidence results. We
evaluate three cases for how government spending declines: cutting services only,
infrastructure only, or both in proportion to state finance spending. Since governments spend more on services than they do on infrastructure, workers’ government
amenities decline disproportionately more. Accounting for these worker impacts
increases the share of benefits firm owners enjoy overall. In the infrastructure-only
case, spending cuts hurt firm owners, but they also hurt workers because lower
infrastructure reduces productivity and negative productivity shocks hurt workers.
Consequently, accounting for government spending changes reinforces the conclusion that firm owners enjoy a substantial portion of the benefit of business tax cuts.
Finally, changes in our main results due to this consideration are limited because the
revenue effects of a business tax cut (and resulting spending declines) can be limited
due to low revenue shares from state corporate taxes as well as fiscal externalities
from impacts on larger sales and personal income tax bases.43
VII. Tax Revenue and Policy Implications

Since the magnitude of these revenue effects is important, we analyze expected
changes in tax revenue following a state corporate tax cut and characterize the
revenue-maximizing tax rate. Firm mobility is an often-cited justification in proposals to lower states’ corporate tax rates. In this section, we explore whether firm mobility is a compelling reason to lower or eliminate state corporate taxes. Additionally,
we consider how interactions with other state tax revenues, such as personal income
taxes, and with features of apportionment rules affect this conclusion.
Consider first the effect of a corporate tax cut solely on the corporate tax income
revenues of a given state. In online Appendix D, we show that the corporatetax-revenue-maximizing corporate tax rate equals the following expression:
1    (1 − t ) .
	
τ  ∗c  =  ______
fed
̇
π̅ c    + Ė c
This expression shows that the revenue-maximizing corporate tax rate is inversely
related to the effects of corporate tax changes on average establishment profitability
and on establishment mobility. Recall that π
 ̅̇ c  denotes average percentage change in
43
Additionally, in terms of externalities, our model abstracts from wage multiplier effects (Tolley 1974).
Furthermore, due to income taxes, workers receive only a portion of the benefit of higher wages. Abstracting from
this consideration implicitly assumes that income taxes provide benefits that are valued at cost in terms of government service provision.
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a fter-tax profit, Ė cis the percentage change in establishments in location c  , and tfed
 
is the federal corporate tax rate. Based on our estimates of average national parameters, we find that establishment mobility on its own does not justify a low maximal
tax rate. In particular, using estimates from Table 7, column 1, we calculate the maximal tax rate and report the results in Table 8 for selected states. This rate is roughly
32 percent, substantially above current state corporate tax rates.44
However, this calculation does not account for fiscal externalities on other aspects
of local public finance that are quantitatively important. For instance, one can show
that the total state tax revenue maximizing corporate rate equals the following
expression:
1
_________________________________
     
  (1 − t fed) ,
	
τ  ∗∗
c    =    
π̅̇ c    + Ė c  +  (revshare  pers
 c /revshare  Cc  )  (ẇ c  + Ṅ c)
C
where revshare  pers
c  /revshare  c  is the relative share of personal tax revenues and corporate tax revenues. This additional term in the denominator reflects revenue externalities from reduced personal income and sales tax revenue due to worker mobility.
Since state personal income and state sales tax revenue comprise a larger share of
total tax revenue for almost all states, including this extra term in the denominator
lowers the revenue-maximizing corporate tax rate all else equal (e.g., the amenity
and productivity effects of government spending). We present these revenue shares
for a few selected states in Table 8 and provide these statistics for all states in online
Appendix D. In California, for example, the personal to corporate revenue share
in 2010 was 9.2 percent. Based on national averages of the percentage change in
wages ŵ̇  cand the percentage change in population Ṅ ̂  c  , the revenue-maximizing
rate absent fiscal externalities τ   ∗C  A= 32.0percent exceeds the revenue-maximizing
rate with fiscal externalities τ   ∗∗
CA  = 3.7percent by a factor of 9. This difference in
revenue-maximizing rates is smaller in states that raise a relatively smaller share of
their revenue from personal income and sales taxes.
In addition to fiscal externalities, there are also important and interesting complexities in determining the revenue-maximizing ∗∗rate due to apportionment. The
τ  c  
   ∗∗
relevant rate that incorporates apportionment is _
 1 − θ 
x . This rate scales up τ
c   since
s  
only a portion of state corporate taxes, namely the payroll and property components,
distort location decisions.
Since sales apportionment is d estination-based, it does not distort location decisions
(absent trade costs) and allows for higher revenue-maximizing tax rates. Reducing
the location dependence of corporate taxes increases the revenue-maximizing rate
since it alleviates the costs of fiscal externalities mentioned above.

τ  ∗∗  

c
We present calculations of  _
1 − θ 
x for a few selected states in the last column of
s  
Table 8. A comparison of New Mexico and Arizona illustrates the importance of

44
Note that this measure varies slightly across states due to differences in state size. A corporate tax cut in large
states like California affects more local areas simultaneously, which slightly diminishes the effect of a tax cut to an
extent that depends on the state’s establishment share (as shown in online Appendix D). We adjust our estimates of
the percent change in local establishments Ė cby state to account for this simultaneous impact based on state size.
1
The first c orporate-revenue-maximizing tax rate, τ   ∗s  =  _____
   (1 − tfed
 ) , is a function of this s tate-size-adjusted
E ̇s  + π̇ c
̇
establishment response E sand the estimate of national average change in profits π̇ cfrom Table 7, column 1.
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Table 8—Revenue-Maximizing Corporate Tax Rates for Selected States
State

Establishment
share Es

Revenue ratio
rev   pers
v  Cs  
s  /re

Kansas
New Mexico
California
Virginia
Arizona
Indiana
Texas

1.0
0.6
11.7
1.5
1.8
2.0
7.2

16.0
26.1
9.2
18.4
22.1
20.7

US state average
US state median
US state min
US state max

2.0
1.4
0.3
11.7

21.7
17.1
0.4
141.5

Sales apport.
weight θ   xs  
33
33
50
50
80
90
100
66.1
50.0
33.3
100.0

Revenue max. corp. rate

Corporate
tax rate τ s 

τ  ∗s  

τ   ∗∗
s  

7.1
7.6
8.8
6.0
7.0
8.5
0.0

30.6
32.0
32.0
30.1
30.0
32.9
30.3

2.2
1.4
3.7
2.0
1.7
1.8

3.4
2.1
7.4
3.9
8.3
17.7

6.7
7.1
0.0
12.0

31.9
31.5
28.6
36.8

2.8
2.1
0.3
24.1

7.1
4.4
0.7
36.1

x
τ   ∗∗
s  / (1 − θ  s  )

Notes: This table shows the corporate tax revenue-maximizing corporate tax rate τ  ⁎s   and the total tax revenue-maximizing corporate tax rates τ  ⁎⁎
s  , which accounts for fiscal externalities on personal income sources, for a few selected
states (see online Appendix Table A36 for the full list of states). These calculations are based on 2010 data and
average national parameter estimates and do not incorporate heterogeneous housing markets. We use three state
statistics to calculate state revenue-maximizing rates discussed in Section VII and presented in the last columns of
the table. These three statistics are the state’s share of establishments, the state’s ratio of revenue that comes from
personal income, i.e., sales and personal income taxes, to their state corporate tax revenue, and their sales apportionment weight. The second column shows each state’s share of national establishments in 2010. A corporate tax
cut in large states like California affects more local areas simultaneously, which slightly diminishes the effect of a
tax cut to an extent that depends on the state’s establishment share (as shown in online Appendix D). We adjust our
estimates of the percent change in local establishments Ė c by state to account for this simultaneous impact based
1
on state size. The first corporate revenue-maximizing tax rate, τ  ⁎s    =  ______
  (1 − tfed), is a function of this state-size
Ės  + π̇ c
adjusted establishment response Ės , the estimate of national average change in pretax profits π̇ c from Table 7, panel

A, column 3, and the federal corporate tax rate t
 fed. This rate is much higher than τ  ⁎⁎
s   which accounts for fiscal externalities. The size of fiscal externalities from corporate tax changes vary based on the importance of other revenue
C
sources. We measure the state-specific importance of population dependent revenue sources rev 
 pcrs
s  /rev  s   with the
ratio of (1) total state tax revenue from sales and personal income taxes to (2) total state revenue from corporate
income taxes. The product of this state-specific revenue share term and national average responsiveness of wages
and population is added to the denominator following the formula presented in Section VII and online Appendix
D. These rates are much lower on average. However, in models without trade costs, location distortions result from
payroll and property apportionment but not from sales apportionment. The right-most column divides the total state
tax revenue-maximizing state corporate tax rate τ  ⁎⁎
s   by the apportionment factors that distort establishment location,
i.e. (1 − θ  ss)  . Since sales is destination based, it does not distort location decisions (absent trade costs) and allows
for higher revenue-maximizing tax rates. See Section VII and online Appendix D for more details.
Sources: US Census Annual Survey of Governments and the other sources listed in Section IV

apportionment considerations. As shown in Table 8, NM’s statutory corporate tax
rate τ  cNMwas 7.6percent in 2010 and Arizona’s rate τ  cAZwas 7.0percent. New Mexico
ρ
  = θ  xNM = 33 perused an e qual-weighted apportionment formula with θ  wNM = θ  NM
cent in 2010. Arizona, however, put much more weight on sales as θ  xAZ = 80 percent.
As a result, New Mexico’s revenue-maximizing rate was roughly four times smaller
than that of Arizona despite only a 0.6 percentage point difference in their statuτ  ∗∗
 
τ  ∗∗
NM
AZ 
   = 2.1percent and _
 1 − θ 
tory corporate rates. In particular,  _
x    = 8.3 percent.
1 − θ  xNM
AZ
Perhaps for this reason, we have seen more states shift more weight toward the sales
factor θ  xs  as shown in Figure 3. Overall, other tax factors, including a pportionment
formulae and differences in the reliance on other sources of tax revenue, account for
the large geographic variation in the total revenue-maximizing state corporate tax
rates that range from 0.7 percent to 36.1 percent.
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VIII. Conclusion

This paper evaluates the welfare effects of cutting corporate income taxes on
business owners, workers, and landowners. This question is important for three reasons. First, the conventional view among many economists and policymakers—that
workers fully bear the incidence of corporate taxes in an open economy—is based
on fairly abstract arguments and less than fully convincing evidence. Second, evaluating the welfare effect of corporate taxes also highlights efficiency consequences of
corporate taxation and has direct implications for revenue-maximizing rates. Third,
the welfare impacts of corporate tax cuts closely relate to the welfare impacts of a
broad class of local economic development policies that aim to entice businesses to
locate in their jurisdictions.
We estimate the incidence of corporate taxes in four steps. First, we develop a
local labor markets framework with heterogeneously productive and monopolistically competitive firms. This framework not only enables us to characterize the
incidence on workers, firms, and landowners in terms of a few parameters, but it
can also be used to answer other important questions, such as the welfare impacts of
business location subsidies for individual companies, optimal local tax policy, and
the incidence of technological change. Second, we use state corporate tax apportionment rules and matched e stablishment-firm data to construct a new measure of the
effective tax rate that businesses pay at the local level. Third, we relate changes in
these effective rates to local outcomes and show that a 1 percent cut in business taxes
increases establishment growth by 3 to 4 percent over a ten-year period. Fourth,
and most importantly, we combine these three components—a new framework, a
new measure of business taxes, and new reduced form effects of business taxes—to
estimate the incidence of corporate taxes on firm owners, workers, and landowners.
Three types of evidence support the validity of our incidence estimates. First, we
show that our reduced-form incidence estimates are robust to controlling for trends,
economic conditions, local labor demand shocks, government spending changes, and
a wide variety of other tax policy changes. Second, estimates using external business
tax changes from other states imply similar incidence estimates. Third, the structural
elasticities that rationalize our estimates are similar to those in the literature.
We unambiguously reject the view that workers bear 100 percent of the incidence
of state corporate tax cuts and find that firm owners bear a substantial portion of
the incidence. The intuition for this result is that nontax considerations, namely
heterogeneous productivity, can limit the mobility of businesses. If a business is
especially productive in a given location, small changes in taxes will not have large
enough impacts on profitability to make changing locations attractive. For instance,
technology firms may still find it optimal to locate in Silicon Valley, even if corporate tax rates were increased modestly. Consequently, firm owners bear a substantial
portion of the incidence of corporate tax changes, a result that starkly contrasts with
the conventional wisdom.
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