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Abstract

Higher corporate taxes must result in lower payments to shareholders, lower wages, or
higher product prices. We study the impact of corporate taxes on barcode-level product prices
using linked survey and administrative data. Our empirical strategy exploits the dichotomy
between the location of production and the location of sales, providing estimates free from
confounding local demand shocks. We find significant effects of corporate taxes on prices
with a net-of-tax elasticity of 0.24. We find null effects on prices for firms subject to personal
income taxes or to full sales apportionment. Approximately half of corporate tax incidence
falls on consumers, suggesting that models used by policymakers may significantly under-
estimate the incidence of corporate taxes on consumers. Pass-through is larger for products
purchased by high-income households, higher priced goods, and in less competitive markets.
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1 Introduction

As an accounting fundamental, higher corporate taxes must result in lower payments to sharehold-
ers, lower wages, or higher product prices. The incidence of corporate taxes on workers, consumers
and capital is key to debates on tax policy. While a large body of work starting with Harberger
(1962) focuses on the incidence of corporate taxes on shareholders, and more recent work has stud-
ied the impacts on wages (Fuest, Peichl and Siegloch, 2018; Ljungqvist and Smolyansky, 2016)
and avoidance through firm location choices (Giroud and Rauh, 2019; Sudrez Serrato and Zidar,
2016), no empirical work has yet examined the effects of corporate tax changes on consumer
prices.! While the passage of the 2017 Tax Cuts and Jobs Act instituted the biggest federal corpo-
rate tax cut in recent American history, the impact on consumers was unknown — models used by
policymakers assume that corporate taxes are fully incident on only capital and labor (CBO, 2018;
Cronin, Lin and Powell, 2013).

This paper uses linked administrative and survey data to study the impact of corporate taxes
on barcode-level product prices, which is key in evaluating the incidence of corporate taxes on
consumers. We present the first estimates of how changes in corporate taxes affect retail prices,
finding that taxes levied on producers do impact the final retail sales prices of their products.
This finding stands in contrast to early theoretical work which argued that, in a closed economy,
corporate taxes should be fully incident on capital (Harberger, 1962) and joins a growing literature
that recognizes the effects of corporate taxes on other economic stakeholders. It is important to
understand the impacts of corporate taxes on prices paid by consumers even separately from their
impacts on real wages and real capital income. This is because many consumers may not be in the
labor force or hold capital and thus can be affected by price changes without offsetting changes in
income.

We use variation in state-level corporate tax rates over time (as in Heider and Ljungqvist
(2015)) to identify the effects of corporate taxes on retail prices. There are two significant chal-
lenges in isolating a causal impact through this channel. The first challenge is simply that it has

been difficult to assemble a corpus of data with information both on retail prices and the tax nexus

"Harberger (1962) argued that corporate taxes would be incident on capital in a closed economy. Later works
argued that when corporate and non-corporate firms produced the same good, the incidence can fall on labor and con-
sumers (Feldstein and Slemrod, 1980; Gravelle and Kotlikoff, 1989). See Fullerton and Metcalf (2002) and Auerbach
(2006) for a review of classic works on the incidence of corporate taxation.



of firms that produce those items. The tax rate in the location where the transaction occurs cannot
be relied upon as the applicable rate since firms that produce tradable goods are often located in
states other than the states where goods are sold. The second is one of identification: corporate tax
changes may be correlated with other factors that determine retail prices. For example, states may
be more likely to raise taxes during recessions, when price growth is lower due to lower demand.

To overcome the first empirical challenge and implement our empirical approach, we link sev-
eral datasets that enable us to observe barcode-level product prices, the location of each item’s
producers, and the relevant tax rates for each producer. First, and most importantly, we link the
Nielsen Retail Measurement Services (RMS) scanner data, a representative sample of retail sales
in all major metropolitan areas to barcode data from GS1, the company that assigns an item a
Universal Product Code (UPC). This database contains the identity of the firm that produced an
item sold and provides us with a link between the firm that produced an item and the item’s final
retail price across different geographical locations and different retailers. We further identify firm
characteristics from the ORBIS database, which contains administrative and ownership data and
allows us to determine the relevant corporate tax rates for a producer given the location of its sales
and operations. Finally, we assemble corporate tax rate information by using data from Giroud and
Rauh (2019), which we extend to 2017 using the same set of sources as they used.

We deal with the challenge of identification by utilizing the fact that if a firm has tax nexus
(employees and property) in one state, but sells products in multiple states, then the firm’s profits
will primarily be subject to the tax laws of the state where the firm has major operations. That
is, state-level corporate tax rates are imposed on firms based on the location of their employees,
plants, and actual sales. These ‘apportionment factors’ vary across states. We are able to use tax
changes in the states where firms’ operations are located to examine the impact on retail prices
in other states in which their products are sold (which we refer to as the ‘sold-state’). In this
manner, we avoid the issue stemming from the endogeneity of local tax changes by exploiting the
dichotomy between the location of production and the location of product sales in a similar spirit
to Bertrand and Mullainathan (2003).

This approach allows us to include retailer by sold-state by year fixed effects. That is, we can
compare items sold within the same retailer in the same state and year, but whose producer firms

face different levels of corporate taxation due to their having operations across different states.



Our fixed effects capture time-varying state-specific shocks to retail prices such as local economic
conditions where an item was sold. They also capture time-varying retailer shocks that may affect
pricing, such as a national retail chain facing financial distress.

Our empirical approach is motivated by a simple model of corporate tax incidence. We find
an elasticity of retail price to the net of corporate tax rates (1 — 7) of approximately 0.24. This
means that a one percentage point increase in the corporate tax rate leads to a 0.24 percent increase
in retail product prices. The results remain stable when we include retailer by year, sold-state by
year, or retailer by sold-state by year fixed effects. While our data does not contain information to
identify the wage effects of corporate taxes, our model and empirical estimates allow for a back-
of-envelope calculation of the wage elasticity to be 0.3. This estimate is in line with the point
estimate close to 0.4, found in Germany by Fuest, Peichl and Siegloch (2018), which serves as a
plausibility check for our price effect estimation.

Informed by our empirical estimate, we can gauge the incidence of corporate taxes on con-
sumers by relating the welfare change of consumers induced by a marginal change in the net-of-
tax rate to the sum of the welfare changes of consumers, workers and firm owners (Sudrez Serrato
and Zidar, 2016; Fuest, Peichl and Siegloch, 2018). We find the incidence on consumers, workers
and shareholders 1s 52%, 28% and 20%, respectively. This stands in sharp contrast to the case
where we do not take into account the effect of corporate income tax on product prices; under this
assumption, workers and shareholders will bear 30% and 70% of the tax burden, respectively. We
complement our main analysis with a graphical event study, using only large changes in corporate
taxes. Our analysis indicates that the timing of price changes following tax events reflects the
events studied. We see little price movement in the periods immediately before tax events, and we
see prices rise or fall following tax increases and cuts.

Additionally, we repeat our analysis using a set of firms that are not subject to corporate taxes:
S-corporations (Yagan, 2015). S-corporations belong to another legal form of organization and
are required to pay personal income taxes rather than corporate income taxes. If our empirical
strategy for identifying the causal effects of corporate tax changes is valid, we should only find
price effects of corporate taxes for C-corporations and not for S-corporations. On the other hand,
if changes in state corporate income taxes are correlated with unobserved supply-side shocks, then

both C-corporations and S-corporations should be affected. We find significant price effects for



C-corporations seeing corporate income tax rate changes but no effects for tax rate changes that do
not affect the legal entity — neither for C-corporations following personal income tax rate changes
nor for S-corporations when corporate income tax rates change.

These results are upheld in graphical analyses showing binned scatter plots of changes in retail
prices against changes in corporate tax rates for both C-corporations and S-corporations. Con-
sistent with our parametric regression outcomes, we find a strong relationship between corporate
taxes and prices for C-corporations but no significant relationship for S-corporations. We conduct
several further tests. We show that our results are robust to controlling for various state-level tax
credits or grants that might be correlated with changes in corporate tax rates: (1) investment tax
credits; (2) upper and lower bounds of R&D tax credits; (3) job creation tax credit indicators; and
(4) job creation grant indicators. We also control for a battery of other fixed effects and find that
our main effects persist.

Beyond the average effects of corporate taxes, we demonstrate significant heterogeneous ef-
fects across products and firms. We find evidence of a larger effect for UPCs commonly purchased
by households with higher incomes relative to those purchased by low-income households and for
products that have higher prices. We also find evidence that the tax elasticity of price is smaller in
more competitive product markets, which is consistent with demand elasticity being lower in less
competitive markets which allows for higher tax pass through (Fullerton and Metcalf, 2002).

Our paper links closely to the literature studying corporate tax incidence. To our knowledge,
this is the first modern study to empirically estimate how corporate taxes causally affect retail
prices.” Early work starting with Harberger (1962) argued that, in a closed economy, corporate tax
incidence is borne almost entirely by capital. However, subsequent work has noted that in open
economies business taxes can potentially impact investment and consumer prices (Kotlikoff and
Summers, 1987). Gravelle (2013) provides a review of much of the classic literature on corporate
tax incidence.

Newer empirical work has focused on the incidence of corporate taxes on firm location choice
and workers. Giroud and Rauh (2019) study how corporate taxes impact firm location choices and

employment reallocation, comparing S- and C- corporations, while Ljungqvist and Smolyansky

2For instance, Krzyzaniak and Musgrave (1963) and Krzyzaniak and Musgrave (1968) examine the impact of
corporate tax rates on prices for the output of large manufacturers using time series variation in corporate taxes, but
were subject to criticisms of reverse causality due to firm level price setting behavior surrounding World War 2.



(2016) study the impact of corporate taxes on regional employment and income. Sudrez Serrato
and Zidar (2016) estimate the incidence of corporate taxes on workers and owners and find that
roughly one-third of corporate taxes are incident on workers. Fajgelbaum, Morales, Suarez Serrato
and Zidar (2018) study spatial misallocation, taking into account worker and firm preferences. In
an important study, Fuest, Peichl and Siegloch (2018) use German data and find that corporate
taxes do indeed affect real wages.

Papers such as Fuest et al. (2018) and Ljungqvist and Smolyansky (2016) investigate impacts of
corporate tax changes on real wages, implicitly taking into account some potential effect on prices
through inflation adjustments. However, it is important to separately examine the direct impacts
of corporate taxes on prices as many households may be consumers but not wage earners or stock-
holders. Moreover, heterogeneity within the impacts on prices may be important for thinking about
consumer welfare and can be missed by representative agent frameworks where agents are equally
exposed to price, wage, and capital income changes.

Recent studies have also focused on how corporate taxes impact firm leverage (Heider and
Ljungqvist, 2015), risk-taking (Ljungqvist, Zhang and Zuo, 2017) and corporate innovation (Ak-
cigit and Stantcheva, 2020; Akcigit, Grigsby, Nicholas and Stantcheva, 2022). We add to this
literature by providing, to our knowledge, the first direct and causal estimates of the effects of
corporate taxes on product level retail prices. Following our approach, Dedola et al. (2022) exam-
ine the effects of corporate taxes on retail prices in Germany. Given Germany’s system of local
business rates, they are able to follow our approach of leveraging discrepancies between the locus
of business activity for a producer and the location of the sale of their products to identify causal
impacts of corporate tax changes on retail prices. They find similar, if somewhat larger, sizes of
corporate tax pass-through to prices, especially among supermarket retailers.

Our paper has important implications for the incidence and progressivity of corporate taxes.
Due to effects on prices, corporate taxes are more similar to sales taxes in their effects. Many
studies of corporate tax incidence ignore the impact on consumers, as do many models used by
policymakers. For example, the CBO (2018) assumes that corporate taxes are not incident on
households through consumer prices, but instead allocates incidence purely to owners of capital
and through labor income, with three-quarters being incident on shareholders. The US Treasury

model assumes an even higher incidence on shareholders, with more than four-fifths of corporate



tax incidence borne by capital income (Cronin, Lin and Powell, 2013). Our analysis reveals a
striking result: approximately half of the total incidence of corporate taxation falls on consumers
through higher product prices, with capital owners bearing only 20%, and workers bearing the
remaining 28%.

The remainder of this paper is organized as follows. Section 2 discusses our setting, presents a
stylized model and our main empirical strategy. Section 3 discusses the data used for our analysis.
Section 4 presents the main empirical results, and the incidence of corporate taxes on consumers.
Section 5 presents placebo analyses, and explores heterogeneity in product, household and firm

levels. Section 6 concludes and discusses avenues for future research.

2 The Price Effects of Corporate Taxes

2.1 Mechanics of State Corporate Taxation

State corporate tax rules vary from state to state, and typically states tax activities that occur within
their own borders.? Firms thus have tax nexus in states where they have a physical presence, such
as establishments, sales, or employees. Multi-state firms must pay taxes in each state where the
firm has nexus, and taxes are apportioned as a fraction of federal taxable income.

In our main empirical analysis, we take advantage of staggered changes in state level corporate
tax rates, mirroring variation employed by Heider and Ljungqvist (2015). We exclude products
sold in the same state where they are produced, and our empirical strategy relies on comparing
how the price of items sold in one state is affected by tax changes in other states where an item
is produced. Our main specifications utilize an apportionment approach to define the appropriate
corporate tax rate that is incident on a producer, inclusive of both state and federal tax rates. That
is, we estimate the corporate tax rates a firm is subject to given the states in which it has payroll
employees and sales. Each state has different time-varying rules governing the weights applied to

each of these factors.*

3See Giroud and Rauh (2019) and Heider and Ljungqvist (2015) for a detailed discussion of corporate tax nexus.
The precise tax nexus also depends on whether a state has a throwback or throwout rule, under which sales of untaxed
activities in other states are included in the home states’ tax base.

“In the appendix, we follow Heider and Ljungqvist (2015) and Ljungqvist and Smolyansky (2016) and measure
corporate taxes at the level of a firm’s headquarter state, demonstrating that our results are robust to alternative defini-
tions of the appropriate corporate tax nexus. The fact that a firm’s headquarters state may not be the only state where



2.2 Model

Our analysis begins with a stylized model demonstrating how corporate taxes impact prices, which
motivates our subsequent empirical analysis.” We assume firms operate in a standard environment
similar to De Loecker (2011) and Sudarez Serrato and Zidar (2016), and that firms are monopolis-
tically competitive. Firms are endowed with some productivity level B, and combine labor, L and
capital, K to produce output y with the following production function, y = B - L7 - K77,

Firms take input prices as given and the output price p is given by an inverse demand curve
from CES preferences with y = I - (1;—';)5, where p is the price level and is normalized to 1 and
e < 0, is the demand elasticity. The firm maximizes profits, which are taxed at a rate 7. The firm
thus solves:

max(l—7)-(p-y—w-L)—p-K (D)

where w is the wage rate for labor and p is the rate of return for capital. For any given level of
taxes 7, if we solve the above static problem, the firm’s optimal price level in logs, in(p) will be
given by

In(p) = —=(1 =) In(l = 7) + (1 =) In(p) + vIn(w) + Z (2)

where Z is a constant. Appendix A provides the derivation details. Equation (2) shows that product
prices, p, depend on corporate taxes 7 and motivates our use of In(1 — 7), i.e., the net-of-tax rate.
This particular functional form for the empirical analysis follows the public finance literature and
makes the coefficient readily interpretable as the net-of-tax elasticity (Sudrez Serrato and Zidar,

2016; Fuest, Peichl and Siegloch, 2018).°

2.3 Empirical Approach

To isolate causal impacts of corporate tax changes on retail prices, we include state by retailer by
year fixed effects and compare retail prices of items within the same state and year and sold by
the same retailer but that are subject to different state-level corporate tax rates. We thus are able

to fully control for confounding factors like local demand fluctuations which can affect both local

it has nexus may introduce some measurement error in our estimates. This would likely have the effect of attenuating
these results, leading us to underestimate the incidence of corporate taxes on consumers.

3 Appendix A provides further detail regarding the model.

®Qur results lead to similar conclusions if we use In(1 — 7) or 7 as the primary independent variable.



retail prices as well as propensities to change corporate tax rates. The remainder of this section
outlines the approach in detail.

Our empirical approach exploits the fact that a given producer generally has physical properties
and payroll that are more (and differently) geographically concentrated than their sales. That is,
if a firm has most of its employees and property in a state h, but sales spread across many states
s € S, then a firm’s profits will be primarily subject to the corporate tax laws of state h. In contrast,
demand for a producer’s products will be primarily affected by local economic conditions in the
states in which the product is sold.

Our apportionment approach means that a given firm may be affected by the corporate tax rate
in several states, depending on the geographic spread of their property, payroll, and sales and the
applicable weights of the various states. For our purposes, the identifying variation will come from
the fact that changes in applicable state-level corporate tax rates affecting that firm will be divorced
from the economic fundamentals of the states where that firm distributes its retail goods. A product
1 1s produced by a producing firm and is sold at time ¢ in state s by a retailer r, which operates in
multiple states. In addition, our empirical measure of corporate tax rates for a given firm is always
inclusive of the federal rate, which does not vary across states. We estimate the following equation,
which comes directly from the theoretical model presented in Section 2.2, restricting to firms that

we can identify as C-corporations.

In(ps frs41) = Qg1 + Qi + B1In(1 — T}:,t) + 11X + 72X i1+ i gt 3)

where p; ¢,s:+1 18 the retail price of product 7 of firm f sold by retailer r in state s at time t + 1
and 77, is the corporate tax rate relevant for firm f that produces an item. For all specifications,
7 represents the sum of both federal and state level taxes. The applicable corporate tax rate for a
particular firm, 77,, is a sale and employee share weighted average of state corporate tax rates in
states in which it operates. See Section 3.6 for more details.

We also include product specific controls X; ;. 1, as well as controls X, for variables in the
states in which the producer’s headquarters is located. These include a various state-level controls

for the headquarter state, including logged forms of total and general state revenue, state GDP and



budget balance, the unemployment insurance base wage rate and the levels of insurance rates, state
unemployment rates, investment, and unemployment compensation. €; s, ;+1 1S an error term,
which we assume is conditionally orthogonal to In(1 — 7 ,). We cluster standard errors at the firm
year and retailer levels.’

We include product by retailer by sold-state fixed effects «; , ; for each item identified by a
UPC code. These absorb time invariant product-specific price factors. Note that since each item is
produced by one firm, these fixed effects also absorb the time invariant effects of the locations and
networks of their producers. For example, the fixed effects capture the fact that some producers
may be located in states with better transportation networks, which could lower product prices.

An important feature of our strategy is the fact that we include retailer by sold-state by year
fixed effects . 5 .1 1. These fixed effects absorb any time specific factors in the seller state such as
the effects of local business cycles, changing tastes in different regions, or the differential severity
of recessions in particular states. These retailer by time fixed effects also capture time-specific
retailer shocks, such as a major national chain declining in popularity or facing a financial shock.

Our empirical specification thus compares items sold by the same retailer in the same state at
the same time, but whose producer companies face different levels of corporate taxation due to
their properties and employees being mostly located in different states. In general, products in a
retailer that are produced by affected out-of-state producers make up only a small fraction of total
goods sold in that retailer. Thus, any change in the price of an out-of-state good affected by a
corporate tax increase will likely have minimal impacts on the other goods sold in that retailer.
For instance, a retail store in Nevada has only a few items sold by producers in Tennessee who are

affected by a corporate tax change in Tennessee.

3 Data

Table 1 shows summary statistics for the main analysis variables. Appendix Tables A.1 and A.2
describe the main analysis variables and show the steps taken to link the various datasets and

construct our final sample.

"In Appendix Tables A.7 and A.8, we present additional results that cluster by solely retailer or state, respectively.
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3.1 State Corporate Tax Data

To assemble data on state-level corporate tax records, we utilize and extend data shared by Giroud
and Rauh (2019). In their paper, they construct a database of corporate taxes primarily from the
University of Michigan Tax Database (1977-2002), the Tax Foundation (2000-2011), and the “state
finance” chapter of the “Book of States.” We extend this data from 2013 to 2017 utilizing the same
sources, primarily relying on the Tax Foundation. To complement our analysis of C-corporations
and corporate tax rates, we obtain personal income tax rate data from the NBER database for
placebo tests. We drop companies headquartered in states that tax corporations in different ways,
most notably a tax on gross receipts that is not comparable to a rate based on corporate income
tax. For example, Ohio began to phase out its corporate franchise tax in 2005 and implemented
a Commercial Activities Tax at a rate of 0.26 percent on taxable receipts exceeding one million
dollars (Giroud and Rauh, 2019).

Figure 1 displays the geographic distribution of changes in corporate tax rates that we rely
on for variation during our sample period. We see a substantial number of both increases and
decreases in tax rates. A sizable number of these changes in corporate tax rates are fairly large,

with 23 of the tax changes being 1% or more.®

3.2 Nielsen Retail Measurement Services (RMS) Scanner Data

The Nielsen Retail Measurement Services (RMS) scanner data set is provided by the Kilts-Nielsen
Data Center at the University of Chicago Booth School of Business. The RMS data is generated
by point-of-sale systems and our sample contains over 40,000 distinct stores from 91 retail chains
across 371 MSAs and about 2,500 counties between 2006 and 2017.

A distinctive feature of this database is that it provides extensive coverage of the universe of
products and the full portfolio of firms within the grocery, drug, mass merchandiser, and mis-
cellaneous retail space. The data span over 2 million unique UPC codes within 1,100 product

categories. The data set comprises around 12 billion transactions per year worth, on average, $220

8Figure A.1 displays changes in the level of corporate tax rates at three points during our sample period. Figure
A.2 shows the distribution of state-level corporate tax rate levels near the two ends of our sample period and Figure
A.3 illustrates the distribution of changes during our sample period. Finally, Figure A.4 displays the distribution of
state-level tax revenue derived from corporate taxes across states in 2010. States generally obtain approximately 5%
of tax revenue from corporate income taxes, with these taxes being a smaller source of revenue in most states than
personal income taxes and sales taxes.
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billion. Over the sample period, the total sales observed across all retail establishments are worth
approximately $2 trillion and represent roughly half of all national sales in grocery stores or in drug
stores, about a third in mass merchandisers (Argente, Lee and Moreira, 2018), including own-store
brands. On a household basis, these categories of retail spending make up around 5-10% of total
household expenditures in a year.

In comparison to other scanner data sets collected at the store level such as IRI Symphony
dataset, the RMS covers a much wider range of products and stores. We utilize the RMS scanner
data to construct a database of prices at the annual retailer-state-UPC level. For each good, we
construct an annual price from the weighted average (based on the number of units sold at each
price) of all goods purchased in a year. Given the large sample size, we fend off outliers in the
data by dropping observations with prices above 3 times or below one-third of the product module
median for each UPC in a given year, following the approach of Redding and Weinstein (2020)
and Ehrlich et al. (2021). After merging with tax and firm data, the final C-corporation sample
accounts for about 11% of UPCs and 17% of aggregate sales in the RMS database.’

3.3 GS1 Barcode Data

The GS1 Company data allows us to derive UPC level linkages between items and their produc-
ers (Argente, Lee and Moreira, 2018), giving a relatively comprehensive match for retail-good-
producing firms. The GS1 Company offers a method to map UPCs to products and individual
producers in order to help firms manage their inventory. Each UPC acts as a unique identifier for
a product (e.g., an individual 20-ounce plastic bottle of Coca-Cola Classic) and allows us to link
purchase and price in the RMS data to information about the firm that produced each item, as well
as the location of a given firm’s headquarters. UPCs (barcodes) are nearly ubiquitous for products
carried by the retailers that we study and, if they are in a relevant industry, will be available for

essentially all goods that a given producer manufactures. Moreover, the linkages should be unique

°In the appendix, we show that the results are robust to using the Nielsen Homescan dataset. This dataset is more
restricted than the RMS, as it collects information on the realized purchases of 40,000-60,000 US households and
covers less than 60% of the products the RMS covers in a given year. However, the Homescan panel is constructed
as a representative sample of the American population and is tracked through the inclusion of numerous demographic
indicators, including the location of the household. For each of these households, the Homescan panel covers approx-
imately $400 of spending per month (about $5,000 per year). We report results using the Homescan data mirroring
our main results in Appendix Table A.4.
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for a product and are generally unchanged over time.

The link between UPC code and producer is driven by the first 6 to 9 digits of the UPC, known
as the ‘company prefix.” However, the number of digits contained in this company prefix is not
fixed across UPCs and firms. Thus, for each UPC, we extract its first 6 to 9 digits as four company
prefix candidates. Then we match these candidates to the pool of company prefixes in order to
create possible UPC-producer links. According to the GS1, “As the GS1 Company Prefix varies in
length, the issuance of a GS1 Company Prefix excludes all longer strings that start with the same
digits from being issued as GS1 Company Prefixes.” Essentially, for one particular UPC code with
its associated four company prefix candidates, there will be only one candidate fully matched to
the company prefix pool. Our matching algorithm confirms this unique relationship. In the end,

we use the GS1 Data Hub to exactly match 83% of the UPCs in the data to a GS1 company prefix.

3.4 Orbis Data - Firm Location and Structure

We construct our database on firm characteristics primarily through the use of the Orbis database,
developed by Bureau van Dijk (BvD). This database contains administrative and ownership data
on 130 million firms across the globe. It covers both public and private firms, offering us an
opportunity to identify the incorporation type of producers in our pricing database.

Orbis collects data on both public and private firms from administrative and other sources and
organizes them in a consistent format. This includes information on the legal form/incorporation
type that a given firm has undertaken, as noted by the ‘Standardized Legal Form’ and ‘National
Legal Form’ variables. Unfortunately, these variables do not definitively determine whether a firm
is a C-corporation or an S-corporation and we are forced to also supplement these variables with
information on the number and type of shareholders in order to infer the incorporation type.

We first utilize the legal forms to categorize all public companies as C-corporations. We treat
partnerships as S-corporations and non-profit organizations and public authorities as firms that
are exempt from corporate taxes altogether. For the rest of the unidentified producers, we resort to
information about their shareholders. We download the legal form information and the shareholder
information of firms at the most recently available date. There is a reporting lag in Orbis data of
roughly two years. Since we downloaded the data in 2019, the latest available year is 2017 or

occasionally 2016.
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According to the definition of S-corporations (26 U.S. Code 1361.(b)), they should not have
more than 100 shareholders and their shareholders should be individuals, not other firms or holding
companies. Consequently, we treat producers who have more than 100 shareholders or who have
non-individual shareholders as C-corporations, i.e., firms ineligible to be taxed as S-corporations.
Due to data limitations, what we identify is essentially whether a firm is eligible to elect to be taxed
as an S-corporation. However, whether the eligible firms execute this option is unobserved to us.

For those firms that satisfy the shareholder requirement, they can still elect to be taxed as a C-
corporation, rather than choose to pass the income to their shareholders. Therefore, this approach
enables us to relatively accurately measure C-corporations, while S-corporations could only be
more noisily identified. For this reason, we use accurately identified C-corporations for baseline
analysis and use the noisily identified S-corporations to conduct placebo tests in similar spirit to
Giroud and Rauh (2019) and Yagan (2015).

To match our categorized Orbis data to our database of prices, we make use of matching soft-
ware on the web platform of Orbis. This system automatically matches firms according to names,
locations, industry and other information. Since firms could operate in multiple locations, we re-
strict the matching criteria to company names and industries. We also conduct hand-matching on
firm names to supplement the matching for the largest firms in our sample. In the end, we match

approximately 80% GS1 producers and over 90% of all the UPCs in our pricing data.

3.5 Reference USA (Infogroup) Data

Broadly, Infogroup provides data on tens of millions of businesses in the United States at both
aggregated and disaggregated levels. These data are collected by Infogroup in a variety of ways,
including utilizing public statistics as well as detailed followups such as direct phone calls and
emails to businesses.'?

In particular, we use data from Reference USA (owned by Infogroup) to establish the geo-

graphic spread of business activity within a given firm, as measured by the location of employees

in a firm across states. Because of known issues with the categorization of establishments within a

10Because of the manpower-intensive requirements for data collection in this manner, employment data from year
to year is sometimes held over for a given establishment. However, we note that most of the variation we exploit is
designed to reflect geographic dispersion across firms rather than changes within-firm over time, so this source of error
is likely not greatly impacting our analysis.
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firm (eg. mis-measuring a retail establishment as a pharmacy), we utilize all establishments from
a given firm and do not restrict to a particular category of establishment. We use this geographic
distribution of employees and sales to compute the weighted average tax rate for a firm. Because
Infogroup does not track the distribution of property or capital across establishments, we assume

that property and plant are distributed in the same way as employment.

3.6 State Tax Apportionment

Each state that levies a corporate tax uses a formula to determine the fraction of a firm’s activities
that occurred in that state for tax purposes. In general, states attempt to measure this concept using
a weighted average of the fraction of sales, property, and employees a firm has in that state. These
apportionment weights vary significantly across states and over time. Thus, the actual corporate
tax rate that a firm is subject to is itself a weighted average of these state-level tax rates. For firms
operating in many states, they may be affected by changes in corporate tax rates in any one of
those states, but will be most heavily affected by corporate tax rates in the state in which they have
a majority of their operations.

We approximate the effective tax rate according to the geographic distribution of sales, prop-
erty and employment following state apportionment rules. We match the producers from the GS1
database to the Reference USA dataset, which tracks firms’ sales and employment at the establish-

ment level. This allows us to compute a firm’s nexus-based tax rate as follows:

E S P
em f7870 l f7570 7O, f,S,O
T;,t = E (ws,tp + W:?: “ + Wgt P ) X Tsc,t “4)
Ef,total,O Sf,total,O Pf,total,l]

s

where the 7§, is the nexus-based corporate tax rate for firm f in year . We construct this using

Et 50, Sts0and Py, which are firm f’s number of employees, sales and property values in state

s in the first year 0 we observe the firm, while E ;41,05 S¥,totar,0 a0d Py to1a1,0 are the total number

of employees, sales and property values across all states of firm f in year 0.'! Year 0 represents

the first year we observe the firm in our sample to avoid endogenous changes in business activity
emp sales prop

based on corporate tax changes. w,, , wi}® and w,, are the state apportionment formulas at

time t. 7¢, is the state s’s corporate tax rate in year t. For our regressions of prices on taxes, tax

""Due to data limitation, we use the employee share to approximate the property value share, following Sudrez
Serrato and Zidar (2016).
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rates will be calculated as the sum of this state-driven tax rate and the overall federal corporate tax
rate. We discuss this approach further in Appendix Section B.

In addition to the state-level corporate tax rates, we extract apportionment rates and throw-
back or throw-out rules from the Commerce Clearing House’s State Tax Handbooks up through
2017. We also collect data on state investment incentive programs during 2006 and 2017 (i.e.,
tax credits for investment, R&D, and job creation, as well as job creation grant programs) from
three sources: individual state-level Department of Economic Development websites, Department
of Revenue websites, and legislature websites. The numbers are also double-checked with State

Tax Rule Books when available.'?

4 Main Results

4.1 Main Estimates of Tax Elasticity

Table 2 presents estimates of equation (3), using ordinary least squares. All specifications include
UPC by retailer by sold-state fixed effects, and other controls noted in Section 2.3. Column (1)
includes controls and UPC by retailer by sold-state fixed effects as well as year fixed effects to con-
trol for macroeconomic conditions. The estimates suggest large changes in retail prices stemming
from corporate tax changes (measured as the change in state and federal corporate tax rates), with
a statistically significant elasticity of prices to net of corporate tax rates of approximately 0.32.

To further control for state-specific economic conditions, column (2) includes sold-state by year
fixed effects. These capture state-specific temporal factors, for example the housing boom and bust
being more severe in certain states (for instance, Stroebel and Vavra (2019) show that local real
estate prices impact retail prices). Column (3) uses retailer by year fixed effects. The retailer by
year fixed effects address firm-specific temporal shocks (eg. firm financing shocks may impact
retail prices (Kim, 2018)) and decrease our estimated effects by approximately 25%. Column (4)
includes both sold-state by year and retailer by year fixed effects. Finally, column (5) adds in sold-

state by retailer by year fixed effects. The results, a net-of-tax elasticity of approximately 0.24,

12We show in the Appendix Table A.5 that the results are also robust to utilizing a different measure of tax nexus,
based on a firm’s headquarter location only. The point estimates are slightly smaller in terms of absolute value, which
is consistent with a firm’s headquarter location being a noisy proxy for the true tax nexus. The number of observations
is also smaller than the baseline table as we drop firms headquartered in states that do not levy corporate income taxes.
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again remain very similar to those in column (4).

Figure 2 shows the timing of price effects following large tax changes. This exercise serves
as a test of our identification strategy, and the timing of observed results should coincide with the
timing of tax changes. We define a large tax event as an increase or decrease of more than one
percentage point for a firm, following Giroud and Rauh (2019).

We re-estimate our main specification, replacing the main treatment with an indicator of a time
period before and after the large tax event, scaled by the change of tax rate.!> The shaded area
denotes a 95% confidence interval. We indeed find that the timing of observed effects lines up
with large tax changes. That is, we see insignificant effects in the years prior to the tax event but

substantial price effects following the tax change.

4.2 Plausibility Check on Magnitudes

In the previous section, we utilize a reduced form estimation to measure the elasticity of prices
to corporate taxes. However, one should not interpret our estimates as 1 — ~, the capital share of
gross output. Tax increases have a direct effect on wages, which we do not observe, so we cannot
separately identify the effect of taxes on wages.'* In fact, our empirically identified price elasticity
I, will be equal to 1 — v — 1, in absolute value, where I, is the wage elasticity."

With a value of v (the labor elasticity) of 0.58, we can utilize our empirical estimate of I, to
back out [, = 0.3, matching the estimate the corporate income tax estimate of wage to be around
0.3 — 0.4 in Germany from Fuest, Peichl and Siegloch (2018). We take this back-of-envelope
calculation as evidence that our estimate for the price elasticity to corporate taxes is of reasonable
magnitude.

We can also extend the model in section 2.2 to include intermediate goods in the production

function and use the model as well as estimates from the literature to separately identify the inter-

13Specifically, the figure plots coefficients 3,, from the following specification: In(p; frst) = Qrst + Qips +
ZZiizz Bnl[t = n] x Aln(1 — T]?’t) + 71Xt + 72X+ €ifrot

“Indeed wages could directly affect product prices as shown in Equation 2. However, to the extent that changes in
wages are due to changes in corporate taxes, the effect on prices is already captured by our empirical strategy through
the log-linear term of In(1 — 7). In unreported analyses, we further control for higher-order terms of 7 to allow for
potential non-linear effects of corporate taxes on wages, and find results unchanged. It is also worth noting that, since
an increase in corporate taxes leads to lower wages and wages and product prices are positively correlated, this at best
introduces a non-first-order underestimate bias into our empirical estimate.

1SWe assume capital owners supply capital perfectly elastically at the national rate, consistent with Sudrez Serrato
and Zidar (2016).
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mediate input good price elasticity. Ex ante, this should be weakly lower than the product price
elasticity, as intermediate goods may be sourced in the same state a firm is located, or another
state.!® Our data cannot separately identify wage or intermediate input price change. Therefore
our identified price incidence includes wage incidence, which we denote [, and intermediate good
price incidence is denoted by /). Our empirically identified price incidence [, will be equal to
04yl + (1 =6 —7)1n.

We follow Sudrez Serrato and Zidar (2016) and can set the values of « (the labor elasticity)
and 1 — v — ¢ (where 0 is the capital elasticity) accordingly using BEA’s 2012 data on shares of
gross output by industry. These indicate that for private industries, compensation and intermediate
inputs account for 28.5% and 45.6% respectively of the shares of gross output. Given our estimate
of I, = —0.24 and implied I,, = 0.3, the back-of-envelope calculated intermediate good price
elasticity /;; = —0.16. As firms’ intermediate inputs could be sourced locally or nationally, this
estimate is a reasonable value of intermediate price incidence compared with the output price

elasticity of —0.24.

4.3 Incidence of Corporate Taxes on Consumers

Our empirical analysis estimates the elasticity of the output price with respect to the net-of-business

tax rate, 0, = %(1;)

Armed with this estimate, we quantify the incidence of corporate
taxes on product prices as the share of the total corporate income tax burden borne by consumers.
We enrich the setting in Fuest, Peichl and Siegloch (2018) by allowing for the welfare change of
consumers induced by a marginal change in the net-of-tax rate, alongside workers and firm owners.

More specifically, we consider three types of agents: (1) the consumer in state s and (2) the
worker and (3) the firm owner, both in state h. We assume that h # s, which is consistent with our
empirical setting. Consumers maximize the utility function U (Cy, L) given the budget constraint:
p-Cs = (1 —7P)w,Lg, where p is the price for the consumption good, Cy is consumption quantity,
7P is personal income tax rate, w; is the wage received by consumer and L, is the quantity of labor.
Since the consumer we are concerned with is not from the state where there is a tax shock, we

assume the wage and labor supply, ws and L, will not change. We can write the indirect utility

'5In the extreme case where all intermediate goods are sourced out of states that do not witness any tax change, the
intermediate good price elasticity could be O.
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function as V,,,, (p) and a change in consumer utility as a result of a change in the product price is
given by dV,,,. = —C - dp, by the envelope theorem.

The worker in state i will maximize the utility function U (C}, Ly,) given the budget constraint:
p-Cn = (1 — 77)w,Ly, where for simplicity we assume only wages are affected. Then the
indirect utility is given by V((1 — 7)w) and the change in worker utility induced by tax change
is dVipgr, = (1 — T,f )Ly, - dwy,. A representative firm in state h faces a corporate tax rate 75 and
maximizes profits, Il = (1 — 77)(pF (K, Ly) — wpLy) — rK, over capital K and labor L. We
similarly apply the envelope theorem and solve for the marginal effect in welfare for firm owners:
dVy, = (1 — 7)) F (K, Ly)dp — (pF (K, L) — wpLy,)dT — (1 — 75) L,dwy,.

The share of consumers, workers and firm owners in the overall burden of a marginal change in
the corporate tax rate is given by the respective share of their own marginal effect in welfare out of

the total sum dV,,,,, +dV}, +dV,,,. For example, the share of the tax burden borne by consumers

: _ chonS 1 .
18 Leon, = Weoms bV TV The share of consumers in the tax burden can be expressed as:
I o Scon(sp (5)
cons — D
) Swn(sp - (Tfi - Th)slaboréw - (1 - Tﬁ)ép - (1 - Tﬁ)(l - Slabor)
Here, s, = % is the consumption share over total output and s, = I#Ljh) is the

labor share over total output. ¢, is the tax elasticity of price and J,, is the tax elasticity of wage.
The price elasticity and wage elasticity to the net of tax rate are two sufficient statistics to calculate
marginal welfare changes of consumers, workers and firms.!”

Our data allows for identification of the output price elasticity, which we find to be 9, = —0.24
and the implied wage elasticity so that §,, = 0.3. Using this, we can calculate that the incidence on
consumers, workers and shareholders is 52%, 28%, and 20%, respectively. Alternatively, using the
estimate from Table 6 (including additional controls) or Table A .4, §, = —0.20, the tax incidence
on consumers, workers and firm owners are 43%, 36%, and 21%, respectively. In contrast, if we do
not take into account the effect of corporate income tax on product prices, the resultant incidence
falls primarily (70%) on capital. This is consistent with Sudrez Serrato and Zidar (2016) — as

they find that the incidence of the corporate tax falls 65-70% on capital — as well as with CBO

1"We also use Sqon, = 0.675 from BEA’s consumption share of GDP, s;44,- = 0.5 from the sector-level estimate
of Giandrea and Sprague (2017), 77 = 0.40 as personal income tax rate including federal and state taxes, and 75, =
0.42 as the sum of federal 35% and state level average 7% corporate income tax rate. Appendix A provides further
derivation details.
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and Treasury estimates. The results suggest that close to half of corporate tax incidence falls on
consumers, potentially making corporate taxes more similar to sales taxes and hence much less

progressive.

4.4 State Level CPI and Corporate Taxes

While the Nielsen data are able to leverage detailed product and producer level data to investi-
gate the linkage between corporate taxes and prices, they are limited in the scope of products and
services that they cover. The Nielsen retail data are naturally limited to a subset of retail spend-
ing, comprising only a moderate fraction of total consumer spending in the economy. Thus, our
consumer incidence calculations make the extrapolation of price effects extending to other prod-
ucts and sectors that are not covered by Nielsen — for example restaurant spending, large durables,
residential costs, and medical expenses.

To provide some additional evidence that corporate taxes may have impacts on prices more
broadly, we conduct a similar exercise at a wider scale. In Table 3, we combine state level inflation
data with our state corporate tax data. In general, we find that state-level consumer prices tend to
rise more quickly in states seeing increases in corporate taxes.

Column 1 shows a bivariate regression between the logged net of tax rate against state-level in-
flation. In columns 2-4, we add in state and year fixed effects along with economic controls (state-
level unemployment and a economic conditions coincident indicator developed by the Philadelphia
Federal Reserve) to control for time-varying state-level economic cycles. These aggregate results
are economically and statistically different than zero, providing further evidence that assumptions
of zero pass-through from corporate taxes to prices may need revision.

We find a strong negative relationship between the two, suggesting higher consumer prices
occur alongside higher corporate taxes. Coefficients are substantially below those we estimate
in our detailed consumer products regressions, though this may be expected given the substantial
share of purchases that make up CPI inflation which are less subject to corporate tax incidence (eg.
housing). These results are not as precisely identified as those in our main analysis owing to their
aggregated nature and inability to fully control for local business cycles, but they suggest that other
sectors of the economy may see impacts of corporate taxes on prices. We encourage further work

to provide additional well identified estimates of the economy-wide impacts of corporate taxes to
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better understand the aggregate and general equilibrium impacts of corporate taxes in this area.

S5 Placebo Analysis and Heterogeneity

5.1 Placebo Analysis: S- and C- Corporations

So far, we have focused on C-corporations, which are subject to corporate income taxation. A
natural placebo test is to repeat our analysis on other firms that produce goods for retail sales
but do not pay corporate taxes (Yagan, 2015; Giroud and Rauh, 2019). In the United States,
S-corporations fill this role as they are subject to personal income tax rates on their earnings.
Figure 3 shows binscatters of annual price changes and tax changes for both C-corporations and S-
corporations. The left panel shows the relationship for C-corporations and the right panel displays
the same relationship for S-corporations.

While all firms that we classify as C-corporations will be properly classified, there is some
classification error for S-corporations. This is discussed in more detail in Section 3.4, and will
result in classifying some C-corporations as S-corporations. This measurement error would likely
bias us away from finding a zero result for firms classified as S-corporations. In this Figure, we find
a strong negative relationship between changes in corporate taxes and prices for C-corporations,
consistent with the evidence presented in Table 2. However, we see an upward sloping and statis-
tically insignificant relationship between changes in prices and changes in corporate tax rates for
S-corporations. The fact that we see no impact of tax changes on firms that do not pay corporate
taxes suggests that any possible source of bias in our estimates must impact only C-corporations,
but not S-corporations. This relationship is tested and confirmed in a regression framework in
Table 4, where we include the full battery of fixed effects as in our main specifications.

Another version of our placebo test can be conducted by replacing the corporate income tax rate
with personal income tax rate in equation (3). That is, we test whether the prices of C-Corporation-
produced retail goods are responsive to personal income tax rates. We present our results in Table
5. The coefficients are very close to zero in magnitude and not statistically significantly different
from zero, confirming that the changes in state-level corporate income tax rates are not capturing

other time-varying shocks that coincide with changes in product prices.
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5.2 Additional State Controls and Robustness

While our state by year fixed effects rule out any time varying sold-state specific demand channel,
they do not capture time varying producer state factors that could be correlated with corporate
tax changes. One potential concern is that corporate tax increases or cuts may be coupled with
corresponding changes in state policies that could impact firms. For example, states may couple
increases in corporate tax rates with increases in R&D tax credits or job creation tax credits. We
note that our placebo tests using S-corporations suggest this is not the case, as S-corporations are
not similarly affected as C-corporations. Here we conduct an additional test, adding additional
controls for producer state policy changes.

Table 6 explores this concern, by adding the following producer state controls used in Heider
and Ljungqvist (2015): (1) investment tax credits (2) upper and lower bounds of R&D tax credits
(3) job creation tax credit indicators and (4) job creation grant indicators.'® The elasticity estimates
remain statistically significant, suggesting that the effects are not driven by observable producer
state policy changes that coincide with corporate tax changes.

In the appendix we also show that our results are robust to a number of alternative specifica-
tions. We show in Appendix Table A.6 that our results are robust to the inclusion of other fixed
effects variants. As mentioned previously, in Appendix Table A.5 we also demonstrate that our
results are robust to using an alternative measure of corporate taxes, the state headquarter tax rate,

as in Heider and Ljungqvist (2015).

5.3 Heterogeneity by Price and Household Income

We also examine several dimensions along which passthrough of corporate tax changes to retail
prices varies across firms or products with different characteristics. First, Table 7 examines how
the effect of corporate taxes on retail prices differs across individual products. We break down the
UPCs in our sample according to the average income of the households who typically purchase
that item. The Nielsen Consumer Panel data tracks household income according to income bins

that vary at an annual level and range from $5,000 to $200,000. We use the midpoints of these bins

3The data on state investment incentive programs are primarily collected from three sources. First, state Department
of Economic Development websites, second, Department of Revenue websites and finally state legislature websites.
When possible, we double-check estimates with State Tax Rule Books.
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and construct the weighted average of household income for the average customer for each UPC.

In general, we find larger effects for UPCs commonly purchased by households with higher in-
comes relative to those purchased by low-income households. The point estimates are substantial,
with pass-through of corporate tax changes approximately 30% greater for products with average
purchaser income at the 75th percentile relative to the median (reflecting a median logged income
of approximately 11.06 and a 75th percentile income of 11.13).

In Panel B, we look for differential responses across UPCs depending on how expensive the
products are, on average. That is, for each UPC we measure the average price paid by households
across all time periods in our sample. We find that the lower priced goods tend to respond less
to corporate tax changes. The average passthrough to prices of a product at the 75th percentile
is approximately 60% larger than that for the median price. This difference is also statistically

significant, suggesting a robust pattern of higher pass-through for higher-priced goods.

5.4 Heterogeneity in Competition

We investigate the heterogeneity of the pass-through regarding the market competition. To measure
the level of market competition, we calculate the HHI index for each product market, using the
product group information in the Retailscan data. Retailscan offers detailed categorization of each
product across 125 product groups stored in the Nielsen RMS data. Examples of product group are
beer, coffee, eggs, packaged meat, or candy. We define each product group as a separate market
and calculate the HHI for each of them in different years. We first aggregate a company’s sales in
one market in one year and then estimate the market share. By summing up the square of market
shares, we obtain the HHI for the market in each year. Given the national representativeness of the
RMS, the market share should be a good approximation of the real market share.

It is possible for the product group of a UPC to change within one year, and since we aggregate
the product prices within one year into one observation, it is not obvious to assign a product market
to the yearly observation if the product group changes. Therefore, based on our main sample,
we further restrict to UPCs that don’t change their categorization within one year (a restriction
affecting less than 1% of the sample). Across all product groups, the median HHI is 0.10 and the
mean and standard deviations are 0.15.

Table 8 interacts corporate tax rates with the Herfindahl-Hirschman Index (HHI) of the product
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group in a given year. The results suggest lower pass-through in more competitive markets and
are consistent with theories in which competitive markets prevent firms from passing through in-
creased costs. Overall, we find that a one standard deviation change in product group HHI (0.15)
is associated with an increase in price elasticity of 0.075. Relative to a baseline estimate of 0.24,
this represents a 31% increase in price elasticity."”

Our finding that the level of product group competition has a negative relationship with the tax
passthrough resonates with findings in the tax incidence literature for sales and excise taxes. In a
perfectly competitive market, sales and excise taxes could be fully shifted onto consumers; under
imperfect competition, over-shifting is possible (Bishop, 1968; Stern, 1987; Delipalla and Keen,
1992). Empirical studies of the effects of sales and excise taxes on prices such as Poterba (1996)
and Besley and Rosen (1999) find evidence of over-shifting and interpret them as indicating that
certain markets are operating under imperfect competition. Our result also echoes the finding in
Jacob, Miiller and Wulff (2022), who use German data and find gas stations facing less elastic
consumers pass on more of the business tax to consumers.

It is worth noting that our context is a partial equilibrium situation where a subset of firms
competing in a market is subject to corporate tax changes, rather than the case that a tax change
is applied uniformly to all firms competing in a market, as typically for sales or excise taxes.
Given this partial equilibrium setting, when considering the effect of imperfect competition, the
level of tax passthrough depends on the relative elasticity of the demand and supply (Fullerton and
Metcalf, 2002). That is, how easily consumers can substitute the products of affected firms by
other firms will affect the magnitude of the tax passthrough. A more concentrated product market
will therefore indicate a more inelastic demand curve, which allows for a higher tax passthrough

to consumers (Lockwood, 1990).

"We also perform test of heterogeneous passthrough based on debt holdings and effects on product offerings.
Appendix Table A.9 examines differential impacts of corporate debt on passthrough of corporate taxes. We merge our
sample to Compustat to obtain information on leverage. Overall, we find no strong evidence for differential rates of
passthrough to retail prices along this margin. In Appendix Table A.10, we note that increases in corporate tax rates
tend to also reduce the number of products offered by a given producer.
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6 Concluding Remarks

This paper provides evidence that corporate taxes impact retail product prices, and that a significant
portion of corporate tax incidence falls on consumers. We link firm-level data to individual product
prices and to changes in a firm’s apportioned tax rates to examine their effects on retail prices. A
one percentage point increase in a state-level corporate tax rate leads to an increase in affected
retail prices of approximately 0.24 percent. Our analysis exploits state-level tax changes, and the
fact that goods produced in a firm located in one state are sold in another state. This allows us to
include sold-state by retailer by year fixed effects, thus avoiding a large number of potential biases
and demand-side concerns.

The fact that corporate taxes affect product prices, as well as payouts to shareholders and
wages, has important implications for tax policy. In particular, models used by policymakers
like the CBO and US Treasury may underestimate the incidence of corporate taxes on consumers
(CBO, 2018; Cronin et al., 2013). If corporate taxes are partially incident on consumers, rather
than primarily being borne by shareholders and workers, these taxes may be much less progressive
than is commonly asserted.

There remain several fruitful avenues for further exploration. First, our analysis necessarily
focuses on trade across US states, which are essentially small open economies. Much of the early
theoretical debate on corporate tax incidence focused on differences between open and closed
economies. Effects may be different at the national level, where there are different opportunities
for tax avoidance or adjustments in corporate structure. Second, market structure could play an
important role in price pass-through of taxes. While we conduct some exploratory tests in this
paper, more in-depth analysis are warranted. Third, we focus on retail goods due to the availability

of high quality pricing data, incidence may be very different in other sectors or in services.
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Figure 1: Change in State Corporate Taxes

Notes: This figure shows the change in state corporate tax rates between 2004 and 2017 in percentage points. Source: Giroud and Rauh (2019) and Tax Foundation.
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Figure 2: Prices Following Large Tax Changes

Notes: This figure shows the impact on product prices of a one percentage point or greater change in corporate tax
rate over time (scaled by the actual change of tax). The figure plots coefficients (3, from the following specification:
n—

I(pi frst) = Qst + Qs + Zn:i?) Bnllt = n] x Aln(1 — Tf’t) + 71Xt +v2X¢t + €i5rs,¢. The solid line
denotes point estimates. The shaded area denotes a 95% confidence interval. Source: Nielsen and GS1.
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Figure 3: Corporate Taxes and Retail Prices

Notes: This figure shows percentile binned scatter plots of changes in prices A Log(Price;) and changes in corporate tax rates ALog(1 — 7. ¢), inclusive of federal and state

taxes. The left panel shows results for C-corporations, which pay corporate tax rate, while the right panel shows results for S-corporations, which pay at individual income

tax rates. Retailer by sold-state by year fixed effects are absorbed. Source: Nielsen and GS1.
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Table 1: Summary Statistics

This table shows summary statistics for the main analysis sample for C-corps. Observations are at the UPC - retailer chain - sold-state - year
level. The sale-weighted price is the average price of one UPC sold by a particular retailer at a state in one year, and it is weighted by the sold
quantities. Tax rates are inclusive of federal rates. The sales are the dollar sales of a UPC product sold by a retailer in a state in a given year.
Other variables are defined in the Appendix Table A.1. Summary statistics for S-corps are in Appendix Table A.3. Source: Nielsen and GS1.

C-Corp Sample
Mean Std. Dev. 25" Pctl. Median 75" Pctl.

Sale-weighted Price 6.00 6.81 2.61 4.49 7.52
Corporate Tax Rate 0.41 0.02 0.40 0.42 0.43
Personal Income Tax Rate 0.33 0.09 0.28 0.35 0.40
Log(State Government’s General Revenue) 18.21 0.78 17.67 18.13 18.82
Log(State Government’s Total Revenue) 18.38 0.83 17.72 18.34 19.09
State’s Budget Balance -0.01 0.21 -0.05 0.03 0.11
Log(State GDP) 13.55 0.79 13.01 13.60 14.17
Investment 2.30 2.54 0.00 0.70 4.00
Unemployment Rate 6.92 2.10 5.30 6.50 8.50
Ul Rate 7.95 1.84 6.20 8.50 8.90
UI Base Wage (Thousands) 12.91 8.02 8.00 8.50 13.00
Property Tax Share 0.00 0.01 0.00 0.00 0.01
Property Apportionment Rate 7.74 11.18 0.00 0.00 25.00
Payroll Apportionment Rate 7.74 11.18 0.00 0.00 25.00
Sales Apportionment Rate 84.50 22.41 50.00 100.00 100.00

Observations 50,525,599




Table 2: Corporate Taxes and Retail Prices

The table shows the relationship between retail prices and corporate taxes using OLS regressions. Retail prices are measured
in the geographic location where a good is sold. Corporate taxes are measured via an estimate of tax nexus. The inclusion of
controls and fixed effects is denoted beneath each specification. Controls include logged forms of state revenue, state GDP,
the unemployment insurance base wage rate and the levels of insurance rates, state unemployment rates, and unemployment
compensation. Regressions weighted by the inverse hyperbolic sine of product sales. The sample is restricted to firms that we
can identify as C-corporations and headquartered in states with corporate taxes. Standard errors are clustered at the firm year
and retailer levels. Source: Nielsen and GS1. * p < .1, *¥* p < .05, *** p < .01.

(1) (2) (3) 4) (5)
Log(Price) Log(Price) Log(Price) Log(Price) Log(Price)
Log(1 - 7©) -0.325%** -0.322%** -0.246*** -0.245%** -0.243***
(0.107) (0.106) (0.0927) (0.0925) (0.0921)
Controls X X X X X
UPC xRetailerx Sold State X X X X X
Year X
Sold State x Year X X
Retailerx Year X X
Sold State x Retailerx Year X
Observations 50,525,599 50,525,599 50,525,599 50,525,599 50,525,599
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Table 3: State Level CPI and Corporate Taxes

State level inflation data are constructed from BLS MSA level and regional level CPI data. MSAs are split into
counties and population weighted to construct a composite state index when multiple MSAs are present in a single
state. Regression spans 1981 to 2017. 7, measures state level corporate tax rates inclusive of federal rates. Controls
include two lags of annual averages of state unemployment rates and annual state-level economic coincident indicators
from the Federal Reserve. Standard errors are clustered at the state level. *p < .1, ** p < .05, *** p < .01.

(D (2) (3) “4)

Inflation Inflation Inflation Inflation
Log(1-7,) -0.0259%** -0.0334*** .0.0146** -0.0171**

(0.00349) (0.00258) 0.00721)  (0.00837)
State X X X
Year X X
Economic Controls X
Observations 1,785 1,785 1,785 1,734
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Table 4: Placebo Estimates: S-Corporations

The table shows placebo estimates by repeating the main analysis for S-corporations, which do not pay corporate taxes. Retail
prices are measured in the geographic location where a good is sold. Corporate taxes are measured via an estimate of tax
nexus. The inclusion of controls and fixed effects is denoted beneath each specification. Controls include logged forms of state
revenue, state GDP, the unemployment insurance base wage rate and the levels of insurance rates, state unemployment rates,
and unemployment compensation. Regressions weighted by the inverse hyperbolic sine of product sales. Standard errors are
clustered at the firm year and retailer levels. Source: Nielsen and GS1. *p < .1, ** p < .05, ¥** p < .01.

(D (2) (3 4) (5)

Log(Price) Log(Price) Log(Price) Log(Price) Log(Price)

Log(1 - 1°) 0.120 0.108 0.0385 0.0383 0.0348
(0.111) (0.109) (0.0997) (0.0997) (0.0992)

Controls X X X X X
UPC xRetailerx Sold State X X X X X
Year X
Sold State x Year X X
Retailerx Year X X
Sold State x Retailerx Year X
Observations 28,919,249 28,919,249 28,919,249 28,919,249 28,919,249
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Table 5: Placebo Estimates: Personal Income Taxes

The table replicates the analysis in Table 2 using personal incomes taxes, which C-corporations do not pay. Retail prices are
measured in the geographic location where a good is sold. Personal taxes are measured at the state in which a company is
headquartered. The inclusion of controls and fixed effects is denoted beneath each specification. Controls include logged
forms of state revenue, state GDP, the unemployment insurance base wage rate and the levels of insurance rates, state unem-
ployment rates, and unemployment compensation. The sample is restricted to firms that we can identify as C-corporations and
headquartered in states with corporate taxes. Standard errors are clustered at the firm year and retailer levels. Source: Nielsen
and GS1. *p < .1, #* p < .05, ¥** p < .01.

(1) (2) (3) 4) (5)
Log(Price) Log(Price) Log(Price) Log(Price) Log(Price)

Log(1 - 7P) 0.0204 0.0198 -0.00604 -0.00578 -0.00732

(0.0544) (0.0540) (0.0483) (0.0483) (0.0480)
Controls X X X X X
UPC xRetailerx Sold State X X X X X
Year X
Sold State x Year X X
Retailerx Year X X
Sold State x Retailerx Year X

Observations 50,525,599 50,525,599 50,525,599 50,525,599 50,525,599
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Table 6: Corporate Taxes, Retail Prices, with Additional State Controls

The table shows the relationship between corporate taxes and retail prices across products, adding additional state-level controls. State-level controls are measured
at the state headquarter level. Retail prices are measured in the geographic location where a good is sold. Corporate taxes are measured via an estimate of tax
nexus. Included are state-level tax incentive related state-level variables are those used in Heider and Ljungqvist (2015): (1) investment tax credits (2) upper and
lower bounds of R&D tax credits (3) job creation tax credit indicators and (4) job creation grant indicators. The inclusion of controls and fixed effects is denoted
beneath each specification. Controls include logged forms of state revenue, state GDP, the unemployment insurance base wage rate and the levels of insurance
rates, state unemployment rates, and unemployment compensation. Regressions weighted by the inverse hyperbolic sine of product sales. The sample is restricted
to firms that we can identify as C-corporations and headquartered in states with corporate taxes. Standard errors are clustered at the firm year and retailer levels.
Source: Nielsen and GS1. *p < .1, ** p < .05, *¥** p < .01.

(1) (2) (3) 4) Q)
Log(Price) Log(Price) Log(Price) Log(Price) Log(Price)

Log(1 - 7©) -0.275** -0.274** -0.209** -0.209** -0.208**

(0.105) (0.105) (0.0898) (0.0899) (0.0895)
Controls X X X X X
UPC xRetailerx Sold State X X X X X
Year X
Sold State x Year X X
Retailerx Year X X
Sold State x Retailer x Year X

Observations 50,525,599 50,525,599 50,525,599 50,525,599 50,525,599
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Table 7: Corporate Taxes and Retail Prices - Pass-through Heterogeneity

The table shows the relationship between corporate taxes and retail prices across products with different average customer incomes and prices. Logged household income is
measured as the sales-weighted average household income of households purchasing a given UPC (median logged household income is 11.06 in our sample). Average prices
measured at a UPC level (median logged average price is 1.52 in our sample). Retail prices are measured in the geographic location where a good is sold. Corporate taxes are
measured via an estimate of tax nexus. The inclusion of controls and fixed effects is denoted beneath each specification. Controls include logged forms of state revenue, state
GDP, the unemployment insurance base wage rate and the levels of insurance rates, state unemployment rates, and unemployment compensation. Regressions weighted by the
inverse hyperbolic sine of product sales. The sample is restricted to firms that we can identify as C-corporations and headquartered in states with corporate taxes. Standard errors

are clustered at the firm year and retailer levels. Source: Nielsen and GS1. *p < .1, ** p < .05, ¥** p < .0L.

(D (2) (3) 4) %)
Log(Price) Log(Price) Log(Price) Log(Price) Log(Price)
Log(1-7¢) 12.89%** 12.86*** 11.60*** 11.61%** 11.66***
(2.780) (2.763) (2.511) (2.509) (2.514)
Log(1-7¢) x Log(Avg HH Income)  -1.197*** -1.193*** -1.072%* -1.074%** -1.078***
(0.255) (0.253) (0.230) (0.230) (0.231)
Log(1-7¢) 0.335** 0.336** 0.333** 0.334** 0.334**
(0.143) (0.142) (0.129) (0.129) (0.128)
Log(1-7¢) x Log(Avg Price) -0.473*** -0.471%** -0.415%** -0.415%** -0.414***
(0.100) (0.100) (0.0963) (0.0963) (0.0957)
Controls X X X X X
UPC xRetailerx Sold State X X X X X
Year X
Sold State x Year X X
Retailer x Year X X
Sold State x Retailer x Year X
Observations 50,525,599 50,525,599 50,525,599 50,525,599 50,525,599




6¢

Table 8: Corporate Taxes, Retail Prices and Market Concentration

The table shows the relationship between retail prices, corporate taxes and market concentration. Retail prices are measured in the geographic location where a good
is sold. Corporate taxes are measured via an estimate of tax nexus. The inclusion of controls and fixed effects is denoted beneath each specification. Controls include
logged forms of state revenue, state GDP, the unemployment insurance base wage rate and the levels of insurance rates, state unemployment rates, and unemployment
compensation. Regressions weighted by the inverse hyperbolic sine of product sales. We define each combination of product module-retailer-state as a separate market
and calculate the HHI for each of them at different years. The sample is restricted to firms that we can identify as C-corporations and that have market concentration
information. Standard errors are clustered at the firm year and retailer levels. Source: Nielsen and GS1. *p < .1, ** p < .05, *** p < .01.

(1) (2) (3) 4) &)
Log(Price) Log(Price) Log(Price) Log(Price) Log(Price)
Log(1 - 7°) -0.219** -0.216** -0.147* -0.146* -0.145*

(0.0966) (0.0957) (0.0808) (0.0806) (0.0802)

Log(1 - 7°)*Product Group HHI =~ -0.534*** -0.533*** -0.504*** -0.503*** -0.501***
(0.165) (0.165) (0.161) (0.161) (0.161)

Controls X X X X X
UPC xRetailerx Sold State X X X X X
Year X

Sold State x Year X X

Retailer x Year X X

Sold Statex Retailerx Year X

Observations 50,194,676 50,194,676 50,194,676 50,194,676 50,194,676




A Model and Incidence

A.1 Model Details

This appendix provides further context for our motivating model, and derives the main expres-
sion in Section 2.2 which provides a basis for our empirical strategy and subsequent analysis of
incidence. We assume firms operate in a monopolistically competitive environment similar to
De Loecker (2011) and Sudrez Serrato and Zidar (2016). Firms are endowed with some productiv-
ity level B, and combine labor, L and capital K to produce output y with the following production
function,

y=B-L'K'™" (6)

Firms take input prices as given and the output price p is given by an inverse demand curve from
CES demand withy = I - (%)E, where p is the price level and is normalized to 1 and € < 0, is the

demand elasticity. The firm maximizes profits, which are taxed at a rate 7. The firm thus solves

max(l—7)-(pry—w-L)—p-K (7)

where w is the wage rate for labor, and p is the rate of return for capital.

Inserting the price equation into the objective function yields the firm’s problem:
max(l—r)(yrIc —w-L)—p- K (8)

Where the markup ;1 = [% + 1]~ is constant due to CES demand. The solution yields for L:

yi 72
—_— . — . I g 9
T w )
We solve for K and obtain a similar expression:
Pl 1
Y -0 -1
—_— e — . [ [ — 10

Combining 8 and 10 with the firm’s production function y = BLYK'™ and solving for p
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yields the equation below, which directly motivates our main estimating equation and empirical
strategy.
In(p) =—(1—=)in(l—7)+ (1 —)in(p) +yln(w) + Z (11)

where Z is a constant and given by
1
Z = —n(B) = In(Z +1) = (1 =)in(l =) = in(y) (12)

A.2 Incidence Calculations

We further extend the framework of Fuest, Peichl and Siegloch (2018) and consider three agents
in this setting: the firm owner at state i, the worker from state /& and the consumer from state s
(h # s). We evaluate the tax burden by relating the welfare change of consumers paying higher
prices induced by the corporate tax change from other states to the sum of welfare changes of firm
owners, workers and consumers.

The firm owner’s welfare change relates to the following value function:
Vi =maxg, (1 — 1) (pF (K, Ly) — wpLy) — rK (13)

Here the K is capital, L is the local labor amount employed by the firm at state /& and r is the

return rate on capital. Taking the differential, and noting that % =0, %ng = 0 from optimization,
we have dV/; is equivalent to:
oV oV oVy oVy oVy
—= - (Kpdp + Kiedry)) + —— - (Lppdp + Ly redry) + — - d cdry + —-d
DK (K,dp + hTh)+aLh (Lppdp + h’hTh)+8p p—l—aTg Th+8wh wp,
(14)
that is,
oVy oVy oVy
I .q cdré 4+ ==L . g
ap D+ ore T, + Bon wp, (15)
The term above can be rewritten as:
(1 —7))F(K, Ly)dp — (pF (K, Ly,) — wpLy)dty;, — (1 — 75) Lpdwy, (16)
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The consumer’s welfare change stems from each consumer maximizing the utility function
U(Cs, L), subject to the budget constraint: p - Cs = (1 — 7°)w, L, where p is the price for the
goods, (s is the quantity purchased, 77 is the personal income tax, wy is the wage received by
consumer and L, is the labor. Since the consumer in our analysis is not from the same producer
state where there is a tax shock, we assume the wage and labor supply, w, and L, will not change.
The consumer’s welfare will be changed only by the price of products purchased. Then, the value

function of the consumer is a function of the price:

‘/cons (p) = U(Csa Ls) - )\(pcs - (1 - 7-p)wsLs) = U(CS7 Ls) - (pCs - (1 - TP)wsLs) (17)

Note that A = 1 is due to the assumption that the marginal utility of income is normalized to

. . . . . . 8%0”5 _ 8‘/60715 .
unity. Taking the differential of the value function, and noting that here P = 0, Fos = 0 are
due to optimization, we have:

oV, oV, aV, aV,
d‘/c(m — ﬂc«s . d + ﬂLs . d + cons . d — cong . d — _Cs . d 18

The local worker in the producer state maximizes the utility function, U(C}, Ly,), subject to
the constraint, pCj, = (1 — 7} )wy, L. We assume locally that the price of goods will not change,
therefore welfare of the worker is changed only due to the wage, wy,, received, and the value

function of the worker is a function of the wage. The corresponding value function is:

Vwkrh (wh) = U(Ch, Lh) — )x(pC’h — (1 - T}f)th}J = U(Ch, Lh) — (pCh — (1 — T}Z;)thh) (19)

where A is unity for the same normalization purpose as in the consumer problem. Taking the

differential of the value function, where again a‘gz’:h =0, a‘gwckhm = 0 due to worker optimization,
we have:
avwkr avwkr av’wkr av’wkr
AVr, = 2 Chowy,-d Ly, +d L dwy, = Ledwy, = (1—77)Ly,-d
kry, ac, oy, AWh+ oL, ooy, " AWh o, W, o, wy, = (1—77) Ly,-dwy,

(20)

We can thus write the share of the tax burden on the consumer, the firm and the worker using
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the above framework. The tax burden share of the consumer would be the following formula:

d‘/vCOTL
Loon, = : @1
d‘/conS + derkh + de
As a consequence, the incidence on consumers is given by:
—C,
Leon, = g =5 = % (22)
_CSE + (Th — Th)Lhd_’T + (1 — Th)F(K, Lh)% — (pF(K, Lh) — thh)
dp
The paper estimates the price elasticity with respect to corporate tax as: 0, = ity =
1—71
dwy,
Z—f(—(l;fﬂ). The wage elasticity is given by 4, = % = %(_11;_}:). Combining the rele-
vant elasticities into equation (22), we have the incidence formula:
] — pcsép
e = pC8y — (7 — ) WnLubu, — (1 — 70)pF (K, Ln)3, — (1 — 75) (pF (K, Ly) — wnLy,)
(23)
Moreover, the consumption share over the output is S, = ]%, and the labor share is

_ _wply
Slabor = pF(K,Ly,)

. Inserting the shares into the incidence, we have:

Scon 6p

Icons ==
Sconép - (T}f - T}?)Slabor(sw - (1 - T]‘D(Sp - (1 - T}f)(l - Slabor)

Similarly, the incidence on the worker is given by:

(24)

derkh

25
d‘/cons + de'rkh + de ( )

Iwrlch =

_(1 - T}f)slabor(swh
SconOp — (Tﬁ - T£)Slabor5wh — (1 =75)dp — (1— Tﬁ)(l — Slabor)

And the incidence on the firm owners’ can be written:

;o dv;
= d‘/conS + de + derkh

—(1— Tif)(sp — (T = 75)(1 = Stapor) + (1 — Tlf)slabor&ﬂh

= (26)
SconOp — (Tﬁ - Tf?)slabordwh —(1- Tfi)&p —(1- Tﬁ)(l — Siabor)
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To quantify the magnitude of the corporate tax pass-through, we use our estimated elasticity d,

with other economic statistics into the formula above. The parameters we used are:
1) Seon = 0.675, from BEA’s consumption share of GDP;
2) Siabor = 0.5, from the sector-level estimate of Giandrea and Sprague (2017);
4) 77 = 0.42, as the sum of federal 35% and state level average 7% corporate income tax rate;
5) 77 = 0.40, average personal income tax rate including federal and state taxes.

Combined with the estimated price elasticity with respect to the tax in the baseline Table 2,
0, = —0.24, and the implied value of J,, = —0.3, we calculate the tax incidence on consumers,
firm owners and workers is 52%, 20%, and 28%, respectively. Alternatively, if we use the esti-
mates from Table 6 (including additional controls) or Table A.4 (utilizing Nielsen Consumer Panel
Homescan data), , = —0.20, the tax incidence on consumers, firm owners and workers are 43%,

21%, and 36%, respectively.

B Tax Nexus Definition

When a firm operates in several states, many states may have the power to tax it. Our analysis
takes into account of apportionment of taxable income for multi-state firms. If a firm has activities
other than “mere solicitation of orders” in one state, or has a physical presence in that state, this
state has the power to tax the firm in that fiscal year. The amount of taxable income for one state
is determined by the sale, payroll and property distribution of the firm. Specifically, the share of
taxable income a state has power to charge is a weighted average of the share of sale, payroll and
property the firm has in that state. The weights for these three factors are different across states by
year.

To estimate the effective tax rate of a firm, we supplement our data with the sale and payroll
information at the establishment level from Infogroup data. Due to the limitation of the data, we
assume that the property share in one state is equal to the payroll share, and approximate the payroll
share by the employment share. We follow the approach used by Sudrez Serrato and Zidar (2016),

and only use the geographical distribution of firms’ activity in the first available year to construct
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the apportioned tax rate. That is, we assume that the firms did not reallocate their activity in the
following year. As a result, the variation of the effective tax rate comes from the change of tax rate

and variation in the tax rules. The tax rate has the following formula:

Te,t,apportioned = § (wsale,t X esale + Wprop,t X eprop + Wpay,t X epay) X Te,sit (27)

s
Where the wsgie ¢, Wpropt and wpey ¢ are factor weights on sale, property and payroll at year ¢,
the Oaic, Oprop and 0, are the share of sale, property and payroll of a firm at the first available
year. 7.+ 18 the corporate tax rate at state s in year ?.
We also provide an alternative definition of tax nexus, following Heider and Ljungqvist (2015).
The results using alternative tax incidence are shown in Table A.5, and are largely consistent with

our main results.

C Nielsen Consumer Panel

In our main analysis, we use the Nielsen Retail Measurement Services (RMS) data. We repli-
cate our main findings with a sample of the Nielsen Consumer Panel, which surveys consumers
rather than retailers. The Nielsen Consumer Panel (NCP; formerly known as ‘Homescan’ data)
contains 40,000-60,000 American households across 52 metropolitan areas, spanning the years of
2004-2017 and covering almost 2 million unique items purchased. The panel is constructed as a
representative sample of the American population and is tracked through the inclusion of numerous
demographic indicators, including the location of the household.

Nielsen attempts to ensure high levels of participation among households in the panel through
regular reminders that go out to households, encouraging them to report purchases and trips fully.
Prizes, both monetary and in-kind, are utilized to incentivize high levels of continued engagement
among participant households, and households that seem to be reducing levels of reporting are
removed from the sample periodically. Including these non-compliers, about 20% of households
exit from the sample each year, with the average tenure in-sample being about 4 years.?’

The NCP mostly covers trips to pharmacies, grocery stores, and big-box/mass-merchandise

20Broda and Weinstein (2010) and Einav, Leibtag and Nevo (2010) provide more detail and analysis of the NCP. In
general, they find accurate coverage of household spending and non-imputed prices.
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stores. Consequently, the products generally span groceries, drugs and sundries, small electronics
and household appliances, home furnishings (though generally not large furniture), garden and
kitchen equipment, and some soft goods. While somewhat limited in scope (eg. the data excludes
services, rents and mortgages, restaurants), the NCP covers a substantial fraction of household
spending on non-services: approximately $375 of spending per household per month. This consti-
tutes about 30% of all household expenditures on goods in the CPI basket. The ultimate matched
sample takes account of 65% annual sales (65% monthly sale) of the persistent sample and thus,
covers 15% annual sale of the Homescan database. This matched sample also covers 50% unique

UPC in the persistent sample which is 2% UPC in the Homescan database.
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Figure A.1: State Corporate Taxes Over Time

Notes: This figure shows corporate tax rates across states in 2004, 2010 and 2017. Maximum corporate tax rates are
displayed. The rates do not include federal taxes. Source: Giroud and Rauh (2019) and Tax Foundation.
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Figure A.2: Distribution of Tax Rates

Notes: This figure shows the density of state corporate tax rates in 2005 and 2017. Maximum corporate tax rates are displayed. The rates do not include federal taxes.
Source: Giroud and Rauh (2019) and Tax Foundation.
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Figure A.3: Distribution of Tax Rate Changes

Notes: This figure shows the change in state corporate tax rates between 2005 and 2017. Source: Giroud and Rauh
(2019) and Tax Foundation.

o |
(=0

=

=]
=
ul
c o]
Q =t
()
D -

-04 -02 0 02 04
M Corporate Income Tax

49



Figure A.4: Fraction of State Tax Revenue from Corporate Taxes

Notes: This figure plots a map of states labelled according to the fraction of state level tax revenue derived from
corporate taxes. Data is from 2010. Source: Tax Foundation.
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Table A.1: Main Variable Descriptions

Name

Source

Description

Price

Corporate Income Tax

Personal Income Tax

Nexus-Based Corporate Tax Rate

Property Apportionment

Sales Apportionment

Throwback

Throwout

Property Tax Revenue

State Total Revenue

State General Revenue

GDP

Unemployment Insurance Base
Unemployment Insurance Rate
Unemployment Rate

LFO

Nielsen

Various

NBER
Infogroup

State Tax Handbook

State Tax Handbook

State Tax Handbook

State Tax Handbook

Census
Census
Census

BLS

State UI Laws
State UI Laws
BLS

Orbis

Price of a UPC sold by a retailer in a state. The price data
is aggregated to compute the weighted average price of
that item sold at this retailer in each state. The price is
weighted by the quantity sold.

The state corporate income tax rate for each state in
different years. This is obtained from the State Tax
Handbook, the Tax Foundation (2006-2011), the Book
of States, and the state Tax Policy Center (2013-2017)
The state personal income tax rate for each state.

We aggregate the state corporate tax rates to the firm
level according to its distribution of sale and employee.
The company’s sale share and payroll share in each state
are obtained from Infogroup.

Weight assigned to the property factor in the apportion-
ment formula. The multi-state firms must apportion
their profits according to the formula when deciding how
much tax they should pay.

Weight assigned to the sales factor in the apportionment
formula. The multi-state firms must apportion their prof-
its according to the formula when deciding how much
tax they should pay.

Indicator of whether a state has adopted a throwback rule
when calculating taxable income. Under the throwback
rule, the state requires the firms to add sales that are to
buyers in a state where the company has no nexus.
Indicator of whether a state has adopted a throwout rule
when calculating taxable income. The sales that are to
buyers in a state where the company has no nexus are
called nowhere sales. Under a throwout rule, the state
requires the firms to subtract the nowhere sales from to-
tal sales (the denominator), and thereby increasing the
apportion weights.

Total property tax revenue in a given year.

Total state tax revenue in a given year.

Total state general revenue in a given year.

State GDP in millions of dollars.

Max wage base subject to state Ul tax.

Max Ul rate at each state in a given year.

State unemployment rate.

The legal form organization is identified by the legal
form information and shareholder information from the
Orbis database. Non-profit organizations and public au-
thorities are labeled firms who don/t need to pay a tax.
Public limited companies, and firms with more than 100
shareholders or with non-natural persons as sharehold-
ers are identified as C corporations, leaving the rest as
the S corporations.
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Table A.2: Summary Statistics for Sample Construction

This table describes the main analysis sample. It shows the number of observations after each data merge, along with the number of product codes,
producers, C-Corporations and basic summary statistics for total sales.

Sample # Obs. # UPCs  # Producers # C-Corps Total $ Sales

Mean 25th Median 75th
Full UPC Sample 264,194,038 1,990,373 - - 8,684 70 516 3,243
Matched GS1 Sample 227,702,908 1,561,623 40,183 - 7,871 65 483 2,953
Matched Orbis Sample 207,795,462 1,413,159 32,656 4,996 7,585 67 454 2,984
Matched Infogroup Sample 114,949,602 793,801 14,411 2,894 7,584 68 483 2,984
Matched Control Variables 85,920,149 606,787 12,314 2,490 7,262 80 514 2,981
C-Corporations 54,701,489 273,185 2,490 2,490 7,348 82 527 3,041
C-Corporations (Dropping Singletons) 50,525,599 211,990 2,158 2,158 7,846 99 613 3,401
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Table A.3: Summary Statistics

This table shows summary statistics for the main analysis sample for S-Corps. Observations are at the UPC - retailer chain - sold-state - year
level. The sale-weighted price is the average price of one UPC sold by a particular retailer at a state in one year, and it is weighted by the sold
quantities. Tax rates are inclusive of federal taxes. The sales are the dollar sales of a UPC product sold by a retailer in a state in a given year.
Other variables are defined in the Appendix Table A.1. Source: Nielsen and GS1.

S-Corp Sample

Mean Std. Dev. 25" Pctl. Median 75 Petl.
Sale-weighted Price 597 6.94 242 3.87 6.99
Corporate Tax Rate 0.41 0.02 0.39 0.41 0.42
Personal Income Tax Rate 0.30 0.12 0.23 0.32 0.39
Log(State Government’s General Revenue) 17.99 0.90 17.29 17.90 18.88
Log(State Government’s Total Revenue) 18.16 0.97 17.47 18.06 19.09
State’s Budget Balance -0.01 0.24 -0.05 0.01 0.11
Log(State GDP) 13.36 0.94 12.60 13.31 14.21
Investment 1.42 2.45 0.00 0.00 3.00
Unemployment Rate 7.07 2.22 5.30 6.70 8.80
Ul Rate 7.73 2.00 6.20 7.00 9.20
UI Base Wage (Thousands) 13.10 7.87 7.00 10.30 14.00
Property Tax Share 0.01 0.01 0.00 0.00 0.01
Property Apportionment Rate 9.75 12.42 0.00 0.00 25.00
Payroll Apportionment Rate 9.75 12.42 0.00 0.00 25.00
Sales Apportionment Rate 80.07 25.36 50.00 100.00 100.00

Observations 28,919,249




Table A.4: Corporate Taxes and Retail Prices Using Nielsen Homescan Data

The table replicates the analysis in Table 2 and also accounts for apportionment factors. Retail prices are measured in the
geographic location where a good is sold. Corporate taxes are measured as the average tax rate weighted by the apportionment
factors. The inclusion of controls and fixed effects is denoted beneath each specification. Controls include logged forms of
state revenue, state GDP, the unemployment insurance base wage rate and the levels of insurance rates, state unemployment
rates, and unemployment compensation. Regressions weighted by the inverse hyperbolic sine of product sales. The sample
is restricted to firms that we can identify as C-corporations. We restrict the products to those that have been consumed in
one retailer chain at one state for at least 24 consecutive months, to minimize the effects of rapid entry and exit of products.
Standard errors are clustered at the firm year and retailer levels. Source: Nielsen and GS1. *p < .1, ** p < .05, *** p < .01.

(1) (2) (3) 4) (5)
Log(Price) Log(Price) Log(Price) Log(Price) Log(Price)

Log(1-7¢) -0.217** -0.220** -0.205** -0.180** -0.194**

(0.0898) (0.0884) (0.0780) (0.0783) (0.0851)
Controls X X X X X
UPC xRetailerx Sold State X X X X X
Year X
Sold State x Year X X
Retailer x Year X X
Sold Statex Retailer x Year X
Observations 352,328 352,328 352,328 352,328 352,328
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Table A.5: Corporate Taxes and Retail Prices, Alternative Tax Nexus (HQ)

The table shows the relationship between retail prices and corporate taxes. Retail prices are measured in the geographic location
where a good is sold. Corporate taxes are measured based on a firm’s headquarters state. The inclusion of controls and fixed
effects is denoted beneath each specification. Controls include logged forms of state revenue, state GDP, the unemployment
insurance base wage rate and the levels of insurance rates, state unemployment rates, and unemployment compensation.
Regressions weighted by the inverse hyperbolic sine of product sales. The sample is restricted to firms that we can identify
as C-corporations and headquartered in states with corporate taxes. Standard errors are clustered at the firm year and retailer
levels. Source: Nielsen and GS1. *p < .1, ** p < .05, ¥** p < .01.

(1) (2) (3) 4) (5)
Log(Price) Log(Price) Log(Price) Log(Price) Log(Price)

Log(1 - 7°) -0.384*** -0.377*** -0.280*** -0.278*** -0.273%**

(0.0704) (0.0702) (0.0718) (0.0717) (0.0715)
Controls X X X X X
UPC xRetailerx Sold State X X X X X
Year X
Sold State x Year X X
Retailerx Year X X
Sold State x Retailerx Year X

Observations 50,525,599 50,525,599 50,525,599 50,525,599 50,525,599
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Table A.6: Corporate Taxes and Retail Prices, Additional Fixed Effects

The table shows the relationship between retail prices and corporate taxes using OLS regressions. Retail prices are measured in the geographic location where a good
is sold. Corporate taxes are measured via an estimate of tax nexus. The inclusion of controls and fixed effects is denoted beneath each specification. Controls include
logged forms of state revenue, state GDP, the unemployment insurance base wage rate and the levels of insurance rates, state unemployment rates, and unemployment
compensation. Regressions weighted by the inverse hyperbolic sine of product sales. The sample is restricted to firms that we can identify as C-corporations and
headquartered in states with corporate taxes. Standard errors are clustered at the firm year and retailer levels. Source: Nielsen and GS1. *p < .1, *¥* p < .05, ***
p < .01.

(1) (2) (3) 4)
Log(Price) Log(Price) Log(Price) Log(Price)

Log(1 - 7°) -0.325%** -0.145* -0.246*** -0.245%**

(0.107) (0.0859) (0.0927) (0.0925)
Controls X X X X
UPC x Retailer x Sold State X X X X
Year X
Retailer x Year X
Retailer x Yearx Sold State X X
Sold State x Year X

Observations 50,525,599 50,525,599 50,525,599 50,525,599




LS

Table A.7: Corporate Taxes and Retail Prices, Alternate Clustering

The table shows the relationship between retail prices and corporate taxes using OLS regressions. Retail prices are measured
in the geographic location where a good is sold. Corporate taxes are measured via an estimate of tax nexus. The inclusion of
controls and fixed effects is denoted beneath each specification. Controls include logged forms of state revenue, state GDP,
the unemployment insurance base wage rate and the levels of insurance rates, state unemployment rates, and unemployment
compensation. Regressions weighted by the inverse hyperbolic sine of product sales. The sample is restricted to firms that we
can identify as C-corporations and headquartered in states with corporate taxes. Standard errors are clustered at the retailer
level. Source: Nielsen and GS1. * p < .1, ** p < .05, *** p < .01.

(1) (2) (3) 4) (5)
Log(Price) Log(Price) Log(Price) Log(Price) Log(Price)

Log(1 - 7°) -0.325*** -0.322%** -0.246*** -0.245%** -0.243***

(0.0625) (0.0623) (0.0562) (0.0561) (0.0560)
Controls X X X X X
UPC xRetailerx Sold State X X X X X
Year X
Sold State x Year X X
Retailerx Year X X
Sold State x Retailerx Year X

Observations 50,525,599 50,525,599 50,525,599 50,525,599 50,525,599
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Table A.8: Corporate Taxes and Retail Prices, Alternate Clustering

The table shows the relationship between retail prices and corporate taxes using OLS regressions. Retail prices are measured
in the geographic location where a good is sold. Corporate taxes are measured via an estimate of tax nexus. The inclusion of
controls and fixed effects is denoted beneath each specification. Controls include logged forms of state revenue, state GDP,
the unemployment insurance base wage rate and the levels of insurance rates, state unemployment rates, and unemployment
compensation. Regressions weighted by the inverse hyperbolic sine of product sales. The sample is restricted to firms that we
can identify as C-corporations and headquartered in states with corporate taxes. Standard errors are clustered at the state level.
Source: Nielsen and GS1. * p < .1, ¥* p < .05, ¥** p < .01.

(1) (2) (3) 4) (5)
Log(Price) Log(Price) Log(Price) Log(Price) Log(Price)

Log(1 - 7°) -0.325*** -0.322%** -0.246*** -0.245%** -0.243***

(0.0146) (0.0147) (0.0125) (0.0127) (0.0126)
Controls X X X X X
UPC xRetailerx Sold State X X X X X
Year X
Sold State x Year X X
Retailerx Year X X
Sold State x Retailerx Year X

Observations 50,525,599 50,525,599 50,525,599 50,525,599 50,525,599
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Table A.9: Corporate Taxes, Retail Prices, and Debt

The table shows the relationship between corporate taxes and retail prices across products with different debt ratio or leverage. Retail prices are measured in the
geographic location where a good is sold. Corporate taxes are measured via an estimate of tax nexus. We include an interaction of corporate taxes with debt to
asset ratios. We compute the debt ratio as the ratio of the sum of current and long-term liabilities over total assets. Debt information is collected from Compustat.
The inclusion of controls and fixed effects is denoted beneath each specification. Controls include logged forms of state revenue, state GDP, the unemployment
insurance base wage rate and the levels of insurance rates, state unemployment rates, and unemployment compensation. Regressions weighted by the inverse
hyperbolic sine of product sales. The sample is restricted to firms that we can identify as C-corporations and headquartered in states with corporate taxes. Standard
errors are clustered at the firm year and retailer levels. Source: Nielsen, GS1 and Compustat. *p < .1, ** p < .05, *** p < .01.

(1 (2) (3) “4) (5)
Log(Price) Log(Price) Log(Price) Log(Price) Log(Price)
Log(1-7¢) -0.364 -0.357 -0.245 -0.244 -0.242
(0.293) (0.291) (0.268) (0.267) (0.265)
Log(1-7¢c) * 1{ < Debt Median} -0.556 -0.547 -0.455 -0.452 -0.451
(0.399) (0.398) (0.369) (0.369) (0.365)
Controls X X X X X
UPC xRetailer x Sold State X X X X X
Year X
Sold State x Year X X
Retailer x Year X X
Sold State x Retailerx Year X

Observations 22,158,270 22,158,270 22,158,270 22,158,270 22,158,270
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Table A.10: Corporate Taxes and Product Offerings

The table shows the relationship between log number of unique products and corporate taxes using OLS regressions. Corporate taxes are measured via an estimate of
tax nexus. The inclusion of controls and fixed effects is denoted beneath each specification. Controls include logged forms of total and general state revenue, state
GDP and budget balance, the unemployment insurance base wage rate and the levels of insurance rates, state unemployment rates, and unemployment compensation.
Regressions weighted by the inverse hyperbolic sine of product sales. Observations in this table are firm-years. The sample is restricted to firms that we can identify as
C-corporations and headquartered in states with corporate taxes. Standard errors are clustered at the firm year and retailer level. Source: Nielsen and GS1. *p < .1, **
p < .05, #* p < .01.

(1 (2) (3) 4)
In(# UPCs) In(# UPCs) In(# UPCs) In(# UPCs)
Log(1 - 7°) 0.257** 0.343*** 0.251** 0.332***
(0.127) (0.128) (0.126) (0.128)

Controls X X X X
Firm X X X X
Year X
Retailer x Year X X
Sold State x Year X X
Observations 1,599,711 1,599,711 1,599,711 1,599,711
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