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Abstract

We evaluate the 2017 Tax Cuts and Jobs Act by combining reduced-form estimates
from tax data with a global investment model. Firms exposed to larger domestic tax cuts
increased domestic investment relatively more. U.S. multinationals subject to novel foreign
tax incentives increased foreign capital and further boosted domestic investment, indicat-
ing complementarity between domestic and foreign capital. In our general equilibrium
model calibrated to match the reduced-form evidence, short-run domestic corporate in-
vestment increases 10% and long-run capital rises 6%. The tax revenue feedback from
growth offsets 3% of pre-TCJA corporate revenue on average over ten years.
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1 Introduction

The Tax Cuts and Jobs Act (TCJA) of 2017 was the largest corporate tax reduction in the his-
tory of the United States.' It lowered the top statutory corporate tax rate from 35% to 21%,
changed a host of investment incentives, and fundamentally altered the treatment of interna-
tional income. Collectively, these corporate tax changes were scored to reduce corporate tax
revenue by $100 to $150 billion per year (Joint Committee on Taxation, 2017; Congressional
Budget Office, 2018). Yet, both at the time of passage and in its aftermath, economists have not
reached consensus on ballpark estimates of its effects on corporate investment or tax revenue.>
This paper uses administrative tax data and a new model of global investment behavior to
evaluate the TCJA corporate tax provisions and to illuminate the nature of global production.
We have four main findings. First, the main domestic provisions—the reduction in the cor-
porate rate and full expensing of investment—stimulated domestic investment substantially:
firms with the mean tax change increased investment by 18% relative to firms experiencing no
change. Second, novel international tax provisions that encouraged U.S. multinationals to in-
crease their foreign tangible capital also stimulated domestic investment, indicating within-firm
complementarity between foreign and domestic capital. Third, using our general equilibrium
model that incorporates crowd-out due to rising wages, total C-corporation investment is 10%
higher two years after the TCJA and the capital stock is 6% higher in the long run. Total non-
residential domestic investment, which includes the non-corporate sector, increases by 6% in
the two years after the TCJA. Finally, higher depreciation deductions largely offset additional
labor and corporate tax revenue from capital accumulation. The resulting ten year revnue
effect of the dynamic feedback from higher capital is 3% of pre-TCJA corporate tax revenue.
We begin by extending the workhorse tax-adjusted, user-cost theory of investment (Hall
and Jorgenson, 1967) to a multinational firm facing domestic and foreign taxes. In our model,
a firm operates domestic and foreign production lines using domestic and foreign capital, which
may be complements or substitutes in production, along with flexible inputs such as local la-
bor and materials. The firm pays a rate T on domestic source income and 7 on foreign source

income and receives an investment subsidy I' on domestic investment and I' on foreign in-

The official name of the act is given in Public Law 115-97, “An Act to Provide for Reconciliation Pursuant to
Titles I and V of the Concurrent Resolution on the Budget for Fiscal Year 2018.” It was originally called the “Tax
Cuts and Jobs Act,” but this title was changed for procedural reasons.

2Auerbach (2018) reviews the range of estimates at the time of passage. Among respondents to a November
2023 poll of leading U.S. academic economists (Clark Center for Global Markets, 2023), 30% agreed with the
statement that the corporate capital stock is substantially higher as a result of the TCJA, 33% disagreed, and 36%
were uncertain. A larger share agreed that federal tax revenues are substantially lower as a result of the TCJA, a
statement forcefully disputed by Goodspeed and Hassett (2022).



vestment. The domestic terms 7 and I' incorporate TCJA changes to the corporate tax rate
and expensing of investment. For domestic-only firms, the model collapses to the canonical
framework. The foreign tax terms accommodate the novel, more opaque changes to the inter-
national tax regime. We linearize the model across steady-states to characterize the investment
response to 7,T, 7, and I" as a function of the ratio of pre-TCJA foreign-to-domestic capital and
four key structural parameters: the returns-to-scale in capital (a), the elasticity of substitution
between domestic and foreign capital (o), and the relative importance of each source of capital
in local profits (a and a).

Our data set consists of a panel of mid-size and large C-corporation tax returns from the
U.S. Treasury. We measure firm-level counterparts to each tax term. The domestic rate 7 falls
mainly because of the reduction in the statutory corporate rate from 35% to 21%. However, this
change affects firms heterogeneously depending on their likelihood of having positive taxable
income and their use of deductions and credits. In addition, the TCJA directly changed several
deductions and credits. Building on Auerbach (1983), Shevlin (1990), and Graham (1996), we
use pre-TCJA firm-specific income dynamics to simulate taxable income trajectories for each
firm. We extend this work by incorporating firm-specific use of deductions and credits. We
construct new firm-level marginal effective tax rates (METRs) with and without the TCJA as
the additional present value of taxes paid when domestic revenue rises by 1%, taking account
of the change in the statutory rate, new rules on net operating loss deductions, and the repeal
of the Domestic Production Activities Deduction (DPAD) and Alternative Minimum Tax (AMT).

The domestic investment subsidy I' changes directly because of the more generous expens-
ing of equipment. The effect of this change also varies across firms, depending on the normal
tax depreciation schedule of its investment mix as well as on whether the firm’s pre-TCJA
investment fell below the Section 179 limit. In addition to modeling these provisions and ac-
counting for the firm-specific METRs, we incorporate the TCJAs Foreign-Derived Intangible
Income (FDII) deduction, which reduces a firm’s domestic tax on the export share of income
exceeding 10% of its domestic tangible assets. For firms claiming this deduction, the lower
FDII rate reduces 7, while the 10% exemption reduces the effective T'.

We incorporate two main foreign provisions in TCJA. First, TCJA moved the U.S. from a
global system, in which a U.S. corporation would pay U.S. taxes when repatriating foreign
source income, to a territorial system, in which the U.S. corporate rate only applies to do-
mestic source income. Second, to discourage the location of intangible capital abroad, the
TCJA introduced a minimum tax of 10.5% on Global Intangible Low-Taxed Income (GILTT).
The GILTI tax applies to foreign income exceeding 10% of foreign tangible capital, if that in-



come would otherwise face a sufficiently low tax rate. The 10% deduction in GILTT increases
the effective T' for firms subject to it. Under the plausible assumption that firms expected a
transition regime or tax holiday (as in 2004) with a marginal tax rate equal to the GILTI rate,
our preferred measure of T is unchanged for all firms. We demonstrate the robustness of our
results to alternative assumptions.

Motivated by the model structure, we estimate regressions in the cross-section of firms of
the log change in domestic investment around the reform on the tax policy changes. Among
firms that operate only domestically, we find elasticities to the domestic tax terms in line with
earlier literature (see Zwick and Mahon (2017)), but at the lower end of the range. Firms
with international operations likewise respond to the domestic tax terms. In addition, the do-
mestic investment of firms with substantial international operations responds positively to the
effective foreign subsidy I'. Our theory interprets this response as evidence of complementar-
ity between domestic and foreign capital; the GILTI deduction encourages firms to increase
foreign capital, which in turn causes domestic capital to increase when domestic and foreign
capital are complements in production. We report robustness exercises that address concerns
with the specification, such as testing for pre-trends; including detailed industry fixed effects;
or controlling for the “trade war,” firm size, lagged investment, profit shifting, and toll taxes.

The estimated regression coefficients, together with the pre-TCJA ratios of foreign-to-domestic
capital and profits, provide moments to identify the model’s structural parameters. If the re-
gression dependent variable had measured the long-run change in investment, the mapping
from these moments to parameters would follow directly from the model’s steady state elastic-
ity formulas. In our setting where the coefficients correspond to short-run elasticities, identi-
fication requires also determining the ratios of short-run to long-run elasticities, which in turn
depend on adjustment costs. We show that under the empirically relevant case for our setting
of minimal foreign adjustment costs that all tax elasticities scale by approximately the same
ratio (ysg), which we externally calibrate. This method is exact for domestic-only firms and
applies across a range of types of domestic adjustment costs (e.g., convex or fixed).

We then choose parameters to minimize the distance between the data and model-implied
moments separately for domestic-only firms and firms with large and small foreign presence. A
key advantage of externally calibrating y sz is the transparency of this procedure. For domestic-
only firms, the theory dictates that the regression coefficients on 7 and I' have opposite signs
of equal magnitude, each of which equals the inverse of 1 — a scaled by y¢z. We obtain the
scale parameter a for these firms using the coefficient from this restricted regression. For the

multinational firms, we provide analytical mappings between the remaining parameters and



the model moments. The estimated parameters have reasonable values: a implies returns-
to-scale in the revenue function of roughly 0.9, o ensures complementarity between local
and foreign capital for the firms with large overseas operations, and a implies that domestic
earnings depend largely on domestic rather than foreign capital.

We use the estimated model to quantify the response of corporate capital in partial versus
general equilibrium, to disentangle which parts of the reform mattered most to investment,
and to assess the revenue consequences. Applying the regression coefficients directly to the tax
rate changes and scaling by y¢z would imply a long-run increase in domestic corporate capital
due to TCJA of 14.7%. Performing the analogous exercise with model-estimated parameters
in partial equilibrium yields an increase in capital of 11.7%. However, because this exercise
excludes the regression intercept, it omits any changes, such as in wages, that affect all firms.

The first main quantitative result from the model is a general equilibrium long-run increase
in domestic corporate capital of 6.4%. To compute the general equilibrium increase, we solve
jointly for the change in capital in each portfolio of firms and a representative non-C-corporate
sector, holding aggregate labor fixed. The difference between the partial and general equilib-
rium responses stems from the offsetting effect of a higher wage, which rises by roughly 0.9%
due to the higher capital stock. We show in a stripped-down version of our model that the
cross-firm investment response along with the labor share together discipline the magnitude
of general equilibrium dampening. In the short-run, domestic corporate investment is higher
by 10.2% and total non-residential domestic investment by 5.7%. Actual non-residential in-
vestment in 2019:Q4 exceeded both professional and time-series pre-TCJA forecasts by about
6%, suggesting our model contains a plausible no-TCJA counterfactual path (see Appendix A).

The second quantitative result of the model concerns how the mechanical tax change and
the dynamic capital response contribute to tax revenues. Applying the change in tax policy
to the pre-TCJA steady state yields a mechanical reduction in corporate tax revenue of 42
percentage points. The dynamic response of corporate investment initially reduces corporate
tax revenue due to increased adjustment costs and depreciation deductions. Over time, the
profits from capital accumulation offset these forces. Labor income and taxes on that income
increase as the capital stock grows, as do income taxes on corporate payouts. Together these
forces add additional revenue by year 10 of 7 percentage points of pre-TCJA corporate tax
revenue (17% of the mechanical reduction). Averaged over ten years, the personal income tax
gains and higher profits from growth modestly outweigh increased deductions, raising revenue
by 3 percentage points of pre-TCJA revenue (7% of the mechanical reduction). Looking across

provisions, expensing has a smaller “cost-per-additional-capital” than changes to the marginal



rate because it applies only to new investment, while the marginal rate also reduces revenue
from existing capital.

This exercise is not intended to serve as a comprehensive dynamic score of the corporate
provisions of the TCJA, as we focus only on the feedback to revenue from higher investment
and growth. We exclude several response margins that would offset some of the mechani-
cal revenue loss.> We also leave unmodeled several components of the reform, including the
individual tax provisions and pass-through tax cuts.

We consider several extensions of our baseline model, including the interest rate response,
alternative assumptions around the phase-out of the expensing provisions or pre-TCJA expec-
tations of tax rates on future repatriated dividends, and varying the value of ysz. While some
of these changes imply a larger investment response than our baseline and some a smaller

response, none materially changes the results just described.

Related literature. We provide new estimates of the effects of the largest corporate tax cut in
U.S. history. Due to its size and prominence, an early literature reported expected effects using
calibrated models (Barro and Furman, 2018; Slemrod, 2018; Gale et al., 2019; Clausing, 2020)
or filings with the U.S. Securities and Exchange Commission by public firms (Hanlon, Hoopes
and Slemrod, 2019). Gale and Haldeman (2021); Kopp et al. (2019); Gravelle and Marples
(2019) show that aggregate business investment immediately after TCJA exceeded pre-TCJA
expectations while corporate revenue fell sharply, but conclude that the aggregate data alone
do not provide sufficient basis to attribute the higher investment to the TCJA's changes to the
tax-adjusted user cost of capital.* Garcia-Bernardo, Jansky and Zucman (2022) use aggregate
data and public filings to study the effect on profit shifting.” Like us, Kennedy et al. (2022) use
firm-level tax return data. They exploit the variation in the domestic corporate rate cut across
C-corporations and S-corporations of similar size. Though they focus on wage outcomes along

the income distribution, they also report positive investment effects.

3For example, we do not model the reshoring of reported corporate profits in response to the reduction in
the statutory rate and the GILTI and FDII incentives (Dharmapala, 2014; Goodspeed and Hassett, 2022), capital
structure responses and their effects on tax collections (De Mooij, 2011), or corporate capital gains realization
behavior (Desai and Gentry, 2004).

“Appendix A provides additional detail on aggregate trends. It also reconciles our findings with earlier work
arguing for a limited short-run response to the reform based on aggregate data. For example, the BEA's upward
revision of investment data closes a substantial share of the gap between our estimates and preliminary assess-
ments.

>Qur paper is not centrally concerned with profit shifting or the impact of the reform on this behavior. Nev-
ertheless, we use theoretical extensions to clarify when profit shifting motives might interact with the firm’s real
investment decisions. We also confirm our main results are not driven by the small number of firms who are
likely active profit shifters. Our findings complement recent work more focused on the real implications of profit
shifting (Altshuler, Boller and Suéarez Serrato, 2023).



Our paper broadens and sharpens the analysis of TCJA in three ways. First, we focus on
a sample of mid-size and large firms, including the multinational corporations exposed to the
novel tax policy provisions targeting foreign and intangible income. Second, we measure for
each firm the impact of the key provisions of the TCJA on foreign and domestic marginal
tax rates and the cost of capital.® Third, we deploy a structural model to analyze long-run
aggregate effects in general equilibrium and explore policy counterfactuals.

We also contribute to the broader theoretical and empirical literature on tax policy and
investment behavior.” Our reduced form estimates are within the range of past work in terms
of responsiveness to tax term changes.® Our structural model builds on Hall and Jorgenson
(1967) and Coen (1969). As in that framework, the elasticity of earnings (before interest,
taxes, depreciation, and amortization) to capital determines the partial equilibrium response
of capital to the tax-adjusted user cost for a domestic-only firm.® We extend that framework to
the multinational setting and link the partial equilibrium response governed by the earnings
elasticity to the general equilibrium response governed by the output elasticity. The parameters
in our model governing the relationship between domestic and foreign capital within a firm
have less antecedent, although this parameter matters centrally to international tax policy
(Costinot and Werning, 2019). Desai, Foley and Hines Jr (2009) and Becker and Riedel (2012)
are important exceptions and like us find evidence consistent with complementarity. Relative
to their research designs, our direct measurement of a change to the foreign cost-of-capital
offers a sharper test of production function complementarity.

Our quantitative model enables an analysis of policy counterfactuals. Indeed, many of the

provisions of TCJA remain contested in the political arena. We decompose the effect of the

®Specifically, on the domestic side we advance the literature by calculating marginal tax rates that account
for both income and loss dynamics as well as firm-specific use of credits and deductions and by calculating firm-
specific exposure to bonus depreciation. On the international side, our measurement of actual FDII and GILTI
claims overcomes the difficulty of inferring exposure from public accounting data that may explain the mixed
results of these provisions found elsewhere in the literature (Beyer et al., 2023a; Krull and Wu, 2022; Samuel,
2023; Huang, Osswald and Wilson, 2023).

7See Hall and Jorgenson (1967); Summers (1981); Feldstein (1982); Poterba and Summers (1983); Auerbach
and Hassett (1992); Cummins, Hassett and Hubbard (1994, 1996); Hines (1996); Chirinko, Fazzari and Meyer
(1999); Devereux and Griffith (2003); Desai and Goolsbee (2004); House and Shapiro (2008); Edgerton (2010);
Dharmapala, Foley and Forbes (2011); Yagan (2015); Zwick and Mahon (2017); Ohrn (2018); Giroud and Rauh
(2019); Sudrez Serrato (2018); Bilicka (2019); Curtis et al. (2021); Akcigit et al. (2021); Moon (2022).

8Hassett and Hubbard (2002) propose a consensus range of 0.5 to 1 for regressions of investment relative to
capital on the tax term. In analogous specifications, we estimate coefficients of 0.52 (s.e.=0.07), 0.44 (s.e.=0.08),
and 0.76 (s.e.=0.16) for all firms, domestic firms, and multinational firms, respectively. In Appendix B.12, we
show how this specification relates to our model parameters.

Hall and Jorgenson (1967) derive the tax-adjusted user cost and conduct counterfactual exercises for capital
holding output fixed, implying a user cost elasticity of -1. Coen (1969) corrects their analysis to account for the
feedback loop from capital to output, resulting in a user cost elasticity of -1 divided by 1 minus the earnings
elasticity of capital when the price of other inputs such as the wage remains fixed.



reform into its constituent parts, such as expensing, lower rates, and international provisions.

Future research can use our estimates to consider alternative policy proposals.

2 Policy Background

2.1 Motivation for the TCJA

After several decades of frequent, large changes to the U.S. corporate tax system, the basic
elements of the top corporate rate, the expensing regime, and international taxation remained
relatively stable for 30 years following the Tax Reform Act of 1986.'° During this time corporate
tax rates fell in many other countries (Auerbach, 2018), and deepening globalization made
international considerations increasingly relevant for domestic investment.

The main goal of the TCJA's corporate provisions was to increase U.S. competitiveness and
investment by bringing rates in line with international levels. Policymakers argued that the
U.S. corporate tax system was not competitive in terms of statutory tax rates and its world-
wide rather than territorial structure (Council of Economic Advisers, 2018). These concerns
came against the backdrop of sluggish domestic investment (Gutiérrez and Philippon, 2017,
Alexander and Eberly, 2018) and deepening cross-border investment.

Figure 1 uses aggregates from our tax return data (described in detail in Section 4) and
Compustat to contextualize the reform. The figure shows consistent series of domestic and
global capital accumulation, investment, revenue, and cash holdings by U.S. publicly-traded
firms from 1967-2019. Until the early 1990s, U.S. firms had very little foreign investment or
capital. Since that time, most of the growth in global capital by U.S. public firms has occurred
abroad. This pattern along with high foreign profits and cash holdings also led to concerns
about profit-shifting. The international focus of TCJA differs from earlier corporate tax changes
in the U.S. that occurred before the period of deep globalization and that have shaped much

of our understanding of the investment effects of tax policy.

ONotable changes to corporate tax policy in the 25 years prior to the 1986 reform include the switch to the
reserve ratio test for asset depreciation allowances and the introduction of the investment tax credit (ITC) in
1962; the 1964 corporate rate cut; suspension, restatement, repeal, and reimposition of the ITC between 1966
and 1971; the Vietham War surcharge in 1968; the switch to the Asset Depreciation Range for depreciation
allowances in 1971; the switch to the Accelerated Cost Recovery System (ACRS) for depreciation allowances in
1981; further changes to ACRS in 1982; and the switch to the Modified ACRS (MACRS), reduction in the corporate
rate, and repeal of the ITC in 1986. After 1986, the top corporate rate changed from 40 to 34 in 1988 and to
35 in 1993 where it remained until 2017, while depreciation allowances moved with accelerated depreciation
policies beginning in 2001. On the international side, the 1997 “check the box” regime allowed multinationals to
avoid immediate taxation under Subpart F of passive income in disregarded entities; and the 2004 “repatriation
holiday” temporarily reduced taxes on dividends paid to U.S. parents by their foreign subsidiaries.



Figure 1: Activity by U.S. Firms is Increasingly Global
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Notes: These figures use merged Compustat and Statistics of Income (SOI) datasets to plot aggregates, for do-
mestic variables versus global variables for firms we are able to merge each year. We scale each variable to 100
in 1967 after converting totals to 2019 dollars (Appendix Figure E1 presents figures with unscaled totals). We
use the following Compustat variables for global measures: PPENT for capital, CAPX for investment, SALE for
revenues, and CHE+IVAO for cash. Pre-1993 SOI investment only includes investment-tax credit-(ITC)-eligible
basis, understating the divergence in the figure. The last year of Compustat PPENT excludes capitalized operating

leases per a change in accounting rules using data from Compustat Snapshot. We thank Yueran Ma for guidance
on this correction.

2.2 Main Corporate Provisions of the TCJA

Tax policy affects firm investment through changing the marginal effective tax rate (METR)
on corporate profits and the tax term in the cost of capital. Table 1 lists the major provisions
affecting these components for either domestic or foreign activity, along with the 10-year tax
revenue estimate from Joint Committee on Taxation (2017). These “static” estimates include
some behavioral responses, such as income shifting between tax bases or changes in tax credit

takeup, but they assume no effect of the TCJA on the aggregate capital stock.
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Table 1: Main Provisions of the TCJA Affecting Investment

Provision Pre-TCJA Post-TCJA Cost ($)
Domestic Provisions
1. Top corporate rate 35% 21% —1.35T
2. Accelerated depreciation 50% bonus Full expensing for 5 —86B
years, then phase-out
3. Domestic Production Activi- 9% of qualified produc- None +98B
ties Deduction (DPAD) tion activity income
4. Alternative Minimum Tax Applicable if mean rev- None —40B
enues >$7.5M
5. Foreign-Derived Intangible None 37.5% deduction on ex- —64B
Income (FDII) port share of deemed in-
tangible income
6. Net operating losses 2 year carryback + car- No carryback and lim- +201B
ryforward ited to 80% of income
Foreign Provisions
1. Foreign subsidiary income Taxable when repatri- Not taxed —224B
ated
2. Global Intangible Low Tax None Minimum tax of 10.5% +112B
Income (GILTI) on foreign deemed in-
tangible income
Total —1.35T

Notes: The table describes the main provisions of the TCJA affecting corporate investment. The last column shows
the estimated revenue impact over 2018-2027 from Joint Committee on Taxation (2017).

The most important provision for the domestic METR was the reduction in the statutory top
corporate tax rate for C-corporations from 35% to 21%. Of course, for many firms the METR
differs from the statutory rate because of credits or deductions that make taxable income neg-
ative or otherwise modify the effective rate. The TCJA also changed some of these provisions,
including limiting the deduction from carrying forward previous net operating losses (NOLSs) to
80% of taxable income; repealing the Domestic Production Activity Deduction (DPAD), which
had reduced METRs for qualifying firms, especially in the manufacturing sector; and repealing
the corporate Alternative Minimum Tax (AMT). Furthermore, the relevance of the statutory
rate reduction for the METR depends on pre-TCJA behavior, because firms without taxable
income (perhaps due to high use of deductions and credits) or those facing binding limits on

credit usage do not face the statutory rate and hence do not experience the full rate reduction.!

1A firm without taxable income can still have a positive METR if the firm expects to pay taxes in the future,
because of loss carryforwards. The leading example of binding credit usage concerns General Business Credits



Our measurement of METRs in Section 4 accounts for all of these features.

The TCJA made two changes that implicate the domestic effective cost of capital. The
first directly targets the cost of capital by allowing firms to immediately expense equipment
investment. The second occurs through a new deduction for Foreign Derived Intangible Income
(FDII). This provision allows firms to deduct from domestic income 37.5% of the component
deemed due to domestic intangible capital and sold abroad. The deduction is implemented
as the export share of domestic income in excess of 10% of domestic tangible capital. While
intended to encourage firms to report profits in the U.S., we show in Appendix B.8 that the FDII
deduction has the same effect on investment incentives as a reduction in the domestic METR
and an increase in the cost of capital for tangible assets. The latter effect owes to the exclusion
of income up to 10% of domestic tangible capital; thus, a marginal increase in domestic tangible
capital mechanically reduces the FDII deduction and increases taxes owed.

The reform also changed international taxation. Prior to the TCJA, U.S. firms paid do-
mestic taxes on any foreign profits repatriated as dividends to the U.S. parent but could defer
repatriation indefinitely. The new system replaced this worldwide approach with a territorial
tax wherein firms deduct the full amount of repatriated dividends from their taxable income,
thereby exempting foreign profits from domestic income tax. The TCJA supplements this terri-
torial system with a provision analogous to the FDII deduction, known as the Global Intangible
Low-Taxed Income (GILTI) tax. GILTI is foreign income in excess of 10% of foreign tangible
capital. A corporation can deduct 50% of this income and further claim credits for 80% of
foreign taxes paid. The GILTI provision often is described as a minimum tax, because a cor-
poration with foreign income and no foreign taxes paid will pay 10.5% (= 0.5 x 21%) on its
GILTI. We show in Appendix B.8 that GILTI may affect foreign investment incentives through
both the foreign METR and the foreign cost of capital for tangible assets. The latter effect owes
to the exclusion of income up to 10% of foreign tangible capital; thus, a marginal increase in
the foreign tangible capital stock mechanically reduces GILTT tax.

The TCJA made several other changes that affect businesses but that we do not include in
our baseline analysis. Most important, the provisions for bonus depreciation are scheduled to
phase out over time and the rates in FDII and GILTI change as well. We assume that firms
in 2018 and 2019 expected these provisions to be permanent, following Desai and Goolsbee
(2004) and consistent with limited evidence of intertemporal substitution in House and Shapiro

(2008) and Zwick and Mahon (2017). We explore sensitivity to this assumption through our

(GBCs), which are limited to 75% of taxable income. A firm for which this limit always binds has an effective
marginal tax rate equal to 25% of the statutory marginal rate.

10



quantitative model.'* Other domestic provisions do not directly change the marginal incentives
for C-corporation investment in tangible capital, including those reducing the limit for interest
deductions from 50% to 30% of income and the generosity of the Research and Experimen-
tation tax credit. We consider theoretical extensions that show how our user cost equations
change when incorporating these factors.

On the foreign side, the TCJA mandated a transition tax for firms with outstanding stocks
of unrepatriated foreign earnings of 15.5% for cash and 8% for illiquid assets and gave firms
eight years to pay this tax. The TCJA also implemented a base erosion and anti-abuse tax
(BEAT), which imposed a tax on payments from U.S. firms to foreign affiliates in excess of 3%
of total deductions. While important for tax revenues and profit shifting by multinationals,
these provisions are less relevant for the investment behavior of these firms. We consider them
in theoretical extensions and empirical robustness exercises.

The TCJA also reduced top individual income tax rates and created a deduction for qualify-
ing business income under Section 199A, which reduced the effective tax rates for pass-through
businesses and changed labor supply incentives. Estimating the impact of these provisions on

aggregate investment is beyond the scope of our study.

3 Model

In this section we extend the canonical Hall and Jorgenson (1967) tax-adjusted user cost frame-
work to a multinational setting. The model relates the response of investment to four tax terms:
the METRs T on domestic source income and 7 on foreign source income and the cost-of-capital
subsidies I on domestic investment and I on foreign investment. This result guides our mea-
surement and reduced-form empirical specification. Furthermore, the investment elasticities
depend on a small set of parameters governing the scale of production, the elasticity of substi-
tution between domestic and foreign capital, the relative importance of foreign capital in the
domestic earnings function and vice versa, and the relative size of the foreign operation. Using
regression coefficients from Section 5 and other moments, we estimate these parameters in

Section 6 and then use them in quantitative exercises in Section 7.

12The TCJA allowed full expensing of equipment investment through 2022, after which the bonus amount
declines by 20 p.p. per year until it reaches zero in 2027. The FDII deduction falls from 37.5% to 21.875%
and the GILTT deduction from 50% to 37.5% beginning in 2026. If firms expected the expensing provisions to
expire, our estimated investment elasticities likely overstate the investment response to a permanent change to full
expensing because standard values for discount and depreciation rates imply that the intertemporal substitution
toward investment in periods with higher expensing outweighs the lower steady-state capital value. In this sense,
the paper’s conclusions about the overall investment effects of the TCJA's corporate provisions provide an upper
bound if firms expected the expensing provisions to expire.
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3.1 Setup

Time is continuous and runs forever. Atomistic firms operate up to two locations, one domestic
and the other international. Each location produces output using local and foreign capital
and local labor and materials. We denote by X and X the domestic and international values
of a variable X and describe the optimization problem of the domestic operation, with the
international operation mirror-symmetric. We describe the decision problem of a single firm
and omit firm-specific subscripts except when we discuss general equilibrium.

The domestic operation produces output Q, by combining local and foreign capital K, and

K, with local labor L, and materials M,:

Q. = (A LM ) (1)

(o)

1

where: J*L’=(aKUTf1 +(1—a)K'00;1)07 ) (2)

Here A, denotes (scaled) total factor productivity, # is a composite of domestic and interna-
tional capital with elasticity of substitution o > 0, a governs the relative importance of foreign
capital in determining domestic revenue, .# > 1 is the firm’s equilibrium markup and arises
from the demand constraint Q, o< Pt_%, and A/ (a, +a; +a,) < 1. At each date t, the
firm takes the capital stocks as pre-determined and factor prices P/ and P as exogenous and
chooses L and M to maximize operating earnings P,Q, — PtLLt — PtM M,.

Appendix B.1 shows that this optimization problem results in a concentrated earnings func-

tion that depends only on capital:

oa

_ o1 _ o\
F(K,K;Z)=PQ,—P'L,—P"M,=Z 4" =2, (aKt 7 +(1—a)K,° ) Y 3)
where a = =% € [0,1] and Z, o< A% 7 is lower if Total Factor Productivity (TFP)

A is lower or the factor cost of labor or materials is higher. Curvature in the profit function
arises whenever the revenue function features diminishing returns to scale, a,, +a; + a, <1,
whether the diminishing returns result from market power (.# > 1) or diminishing returns to

scale in production. The earnings function in the international location takes a similar form:

_ _ _ _o-1 o-1\ 71
F(Kt,Kt;Zt):Zt(th" +(1—a)1<t0) " 4

The scale parameter a, elasticity of substitution o, a and a which determine the importance of

non-local capital in generating earnings, and the relative productivity Z/Z collectively charac-
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terize a firm. Immediately, a domestic-only firm hasa =1 and Z = 0.

The functions F and F embody any (gross) complementarity or substitution in production
across locations, with the elasticity of substitution o and the curvature o determining these
forces: sign(Fxz) = sign(a+ 1/0 —1). The literature on multinational location choice has
given reasons for either complementarity or substitution to dominate. In Helpman (1984),
more foreign tangible capital increases the productivity of domestic capital, because larger
foreign scale increases brand recognition and hence demand for domestic output, and because
it requires more managerial capacity that also benefits domestic production. Appendix B.4
incorporates such forces as part of a general accumulation of intangible capital that is non-rival
within the firm and shows that they give rise to complementarity in the same sense as Fy; > 0.
Integrated production, or “global value chains”, within the firm also generates complementarity
between K and K, because more foreign capital increases the upstream supply of imported
inputs or downstream demand for domestic output, both of which raise the marginal product
of domestic capital (Antrds and Chor, 2022). Alternatively, substitution may arise if local and
foreign plants of the same firm compete to serve the same destinations, as greater foreign scale
then crowds out domestic production. Brainard (1993) provides a model of this proximity-
concentration trade-off. The functional form in equation (2) allows for all of these possibilities
as well as the case of independence while being tractable enough to guide empirical work.
Estimating the degree of complementarity or substitution is an outcome of the analysis.

Domestic capital evolves dynamically as K, = I, — 5K,, where I, is gross investment and
6 is the rate of depreciation. The cost of a unit of domestic investment is (1 — Ft)PtK , Where
I, contains the present value of depreciation allowances as well as any other tax provisions
such as the FDII deduction that link taxes paid to tangible capital.'* In addition, changing the
capital stock incurs an adjustment cost ¢ (I,,K,) = (¢/(1+7v)) (I, /K, — )T K, paid in tax-
deductible units (e.g., labor). Total domestic taxable profits consist of operating earnings net
of these adjustment costs, F (Kt,I_Q A t) —&(I,,K,), and are taxed at rate 7,. An analogous set

of equations hold for international capital and profits.

13A slight generalization would require a firm to pay a fixed cost to operate foreign capital, in which case the
parameters for a domestic-only firm might not lie in the corner. This model has the same implications as our
baseline environment except that we preclude domestic-only firms from becoming multinationals in response to
the TCJA.

4For example, if a firm faces a constant tax rate 7, and can immediately deduct depreciation of 8, (“bonus”
depreciation) for an investment made at date t and subsequently deduct (1 — 6,)dy, at horizon h (not to be

confused with economic depreciation of §), then I, = 6,7, + (1 — 6,)7,{, where {, = fooo e’rhdhhdh.
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The cash flow returned to equity or debt holders each period is:

D,=(1—7)(F(K,K;2)—®U,K))+(1—7)(F(K.,K,Z)—®(I,K,)) (5)
—(1-r1,)P*1,—(1-T,) PXI,.

The firm maximizes the present value of cash flows with a discount rate p, subject to initial
conditions K, and K, and the dynamic evolution equations.

We make three remarks on this setup. First, for now we do not need to keep track of
which government collects the tax revenue generated by 7 or T or the details of the subsidies
I' and T; for the firm’s choice of capital, all that matters is the marginal incentives it faces.
We revisit this issue in Section 7.3 when assessing the revenue effects of TCJA. Second, we
do not directly model the full system of tax credits and loss provisions, but will take account
of these in the measurement of the marginal incentives 7,T,T,T. Third, equation (5) makes
clear that the functions F(K,K; Z) and F(K, K, Z) provide mappings between local and foreign
tangible capital and local and foreign taxable earnings. In the presence of profit-shifting, these
mappings may differ from the physical production functions relating local and foreign capital
to true local and foreign earnings. Nonetheless, because the firm maximizes after-tax profits,
the functions F(K,K; Z) and F(K,K,Z) determine the choice of capital. Section 3.3 discusses

an extension that explicitly incorporates profit-shifting motives.

3.2 Dynamic System and Linearization Across Steady States

Denoting by A, and A, the costate variables associated with domestic and international capital
accumulation, the necessary First Order Conditions (FOC) for domestic investment and capital

can be written (see Appendix B.2):

FOC (I,): K, /K —[l(kt_P‘K(l_m)]% 6)
o e (1-71,) ’
FOC (K,): Ai=(+8)A—(1—1)(F —d)—(1—%)F, 7)

where F, denotes the derivative of F (K K;Z ) and ®,, denotes the derivative of ¢ (I,,K,) with
respect to argument n. In addition, the transversality condition requires lim;_,o, e?"A;K; =

lim;_, ., e?"A;K; = 0. The analogous equations hold for foreign capital. The terminal values
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of A and A complete the system and are given by their values in steady state:
Ar=(1-T9PK 1 =(1-T")PK. (8)

This framework admits a tractable and intuitive expression for the change in capital across
the pre and post-reform steady states. Let R* = (p + &) (1 — I'*) PX denote the steady state user

1.15

cost of capital.”” Rearranging equation (7) and its foreign counterpart in the steady state with

A, = A, = 0 and substituting using equation (8) gives the steady state system:

(1—1"F;+(1—%")F, =R, )
(1—-79F+(1—1")F; =R" (10)

Since F¥ = F,(K*,K*;2*),F; = F,(K*,K*;2*),F; = F|(K*,K*;2*),F; = F,(K*,K*;Z*),

equations (9) and (10) give a system of two non-linear equations in two unknowns K* and

K*. Totally differentiating this system gives an estimating equation relating capital to taxes.
As a preliminary step, let y, = K*/K* denote the steady state ratio of international to

domestic capital, y; = R*/R* the ratio of international to domestic steady state user cost, and:

o—1
o

5, = Ha (K*) ___ a _clo.1], (an
a(K*) o +(1—a)(f(*)T a+(1—a)x”
= I_<* 0771 — UT_l
=) ———_* co, (12)
a(k+*) " +(1—a)(k) = ay’ +(1—-a)
a-eyr a(Q-Dm—ar”)
SFl = R* = 1 ,g [011]3 (13)
(1—a—a)yg°
-k 0-o(0-Dm-ar’)
sp=——s—TL=1- - c[o,1]. (14)
R* (1—a—a)yxx

denote shares of the capital inputs and marginal product terms, respectively. The second equal-

ities show that these share terms depend on o, a,d and the observable ratios y, and yz.'® Let

5Dating back to Hall and Jorgenson (1967), most studies define the user cost as the implicit rental rate of
capital after applying all taxes, that is, dividing the expression defining R* by (1 — 7). Equations (9) and (10)
show that this convention does not easily extend to the multinational setting where a firm faces potentially many
corporate tax rates.

16While the second equalities in equations (11) and (12) follow immediately by dividing the numerator and
denominator by (K *)5771, proving the second equalities in equations (13) and (14) requires using equations (9)
and (10) and a substantial amount of algebra, which we detail in Appendix B.2.4. The ratio yy is directly a
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a=oc(a+1/c—1)C(—o0,1].
The four tax terms central to our analysis are [' = dT'/(1—T), [ = df‘/(l—f‘), T =
dt/(1—7), T =d%/(1—1). Letting lower case k, k, i, 1, pK,pf(, r,7,2,% denote log deviations

of their uppercase variables, Appendix B.2 proves the main result of this section:

_ wk’rf‘+(1—wk’r)f‘—i)1:%—(1—wkﬂ)%+e’ (15)

1
1—((1—s)—s5 (1—s,—35))) @
1—(1—sp —sp) (1 —s;—5)a’

Sp, + (1—5F1 —sﬁl)s'ld
1—(1—sp —sp)(1—s;—5)a’

dp +ds dp+dé
€ = O)k’TZ + (1_(0]{,,:)2—6()]{’,, (IPDT +pK) _(1 _wk,r) (% +pK) .

where: w; , =

(16)

wk,'r (17)

(18)

Thus, long-run capital responds according to the elasticity 1/(1— a) to a weighted average
of the deviations of domestic and foreign tax rates and costs of capital. The appearance of
the returns to scale 1 — a in the denominator of the long-run elasticity is standard; in the
case of a domestic-only firm, w;, = w;, = 1 and the long-run elasticity collapses to k =
(I'—%)/(1—a)."” Our contribution is to show that it carries over into the multinational setting
with appropriately-defined weights w, , and w, . multiplying the domestic and foreign tax
changes.'® These weights are functions of the parameters a, o, a,d and the steady-state ratios
of foreign-to-domestic capital and user cost.

Importantly, while the weights on domestic and international taxes sum to one, negative
weights and hence elasticities on the foreign terms are possible. In the case of ' and T, the
foreign weight is positive if and only if Fxz > 0, i.e., if a+1/0 > 1. Intuitively, cheaper foreign
capital (I' ) results in higher K; whether this increase crowds out or in K depends on whether
Fyr is positive or negative. The sign of the coefficient multiplying I' therefore reveals whether

domestic and foreign capital are (gross) complements or substitutes. In the special case where

function of parameters; the ratio yy is an equilibrium object that depends on a, o, a,a and the ratios of Z*/Z*
and (1—7*)/(1—1*). The advantage of writing the shares in terms of yz and yx is that the unobserved firm-
specific ratio of productivities Z*/Z* is replaced by observable factor quantities and prices.

17Equation (15) nests important special cases beyond the standard closed economy one factor model: (i) the
closed economy two factor model when Z* = sg, =0andsp =1, in which case w; ; =1 and wy, =1—(1—5;) &;
and (ii) ex ante symmetry with t* = 7*,R* = R*, and Z* = Z*, in which case K* = K* and hence s; =35, = s =
s, = a. Appendix B.2 gives the expressions for K and total corporate capital.

18In fact, the property that the coefficients multiplying [* and [ sum to the same total as the coefficients multi-
plying £+ and 7 holds for any twice-differential production function defined over K and K (see Appendix B.2.3).
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Fxz = 0, the domestic capital decision does not depend on foreign capital and w, , equals
one just as in the domestic-only case. The determination of whether w, . exceeds one is more
complicated because foreign taxes directly affect both K and K in the special case of Fyz = 0
and ex ante symmetry (t* = T*,R* =R*,Z* = Z* = K* = K*), the term w, . simply equals the
domestic capital share in the production function a.'’

The dependence of the share weights w,; , and w, , on underlying parameters introduces
heterogeneity in the response of domestic capital to the tax terms. Of particular importance, as
the share of the firm’s capital located abroad approaches zero, the term w, , converges to one
irrespective of the value of o. Intuitively, such firms are “almost domestic” and hence changes
to the foreign cost of capital minimally affect domestic investment. We return to this prediction
in our empirical results.

Equations (15) to (18) frame our empirical exercise. We use corporate tax returns to mea-
sure domestic investment and the policy shocks [, £, f, and 7. The possibility that the firm-
specific drivers of investment contained in the residual e may be correlated with changes in
taxes motivates the measurement of ex ante tax shocks and robustness analysis. Section 6
and Appendix B.10 describe how we connect the response of short-run investment to the cross-

steady state formula in equation (15).

3.3 Extensions

Appendix B.2 extends the baseline model to allow for separate investment in equipment and
structures, each with its own depreciation rate and cost-of-capital. Assuming a constant elas-
ticity of substitution in the production function across different types of capital, equation (15)
continues to hold for total capital, with the user cost terms replaced by appropriately-weighted
changes in the user costs of each type.

Appendices B.4 to B.7 extend the baseline environment. Appendix B.4 explicitly models
the dynamic accumulation of intangible capital. Intangible capital is fully non-rival within the
firm; it increases the productivity of both the domestic and foreign operation. As in Helpman
(1984), it therefore induces complementarity between domestic and foreign tangible capital,
since cheaper foreign tangible capital results in more intangible capital accumulation which
in turn makes domestic tangible capital more profitable. Equation (15) has two changes as a

result: w, . now reflects the complementarity arising from intangible capital as well as from o

19As noted by Desai, Foley and Hines Jr (2009), the direct effect on K of %, or isomorphically foreign productivity,
complicates the interpretation of the evidence in their work and in Becker and Riedel (2012), which examine the
response of K to variation in K induced by foreign GDP growth and foreign marginal tax rates, respectively. In
our framework, these papers provide evidence on the sign of w . rather than wy,.

17



and a, and a new term arises if the user cost of intangible capital changes.

Appendix B.5 explicitly incorporates the location choice of intangible capital, as key provi-
sions of TCJA such as FDII and GILTI targeted this margin. Unlike equipment and structures,
by definition intangible capital does not have a physical location nor does its movement across
borders leave a verifiable record in shipping or customs data, making the location of intan-
gible capital and the associated profits in low-tax jurisdictions an attractive tax strategy. In
our framework, if firms allocate intangible capital across jurisdictions to minimize taxes with-
out any regard to the location of physical capital, then nothing changes in the firm’s physical
investment decision and equation (15) remains unaltered. In the case where the relative loca-
tion of physical capital constrains the firm’s location decision of intangible capital, two changes
arise. First, in the realistic case of T > T, the pre-TCJA domestic user cost rises and the foreign
user cost falls, as the accumulation of domestic capital reduces the firm’s ability to shift profits
abroad using intangibles. Second, the reduction in the difference T — 7 under TCJA has the
additional effect of reducing the wedge between the user costs.

Appendix B.6 incorporates the tax deduction of interest payments. Once again, if firms
make their financial capital structure decision independently of their choice of physical capi-
tal, then nothing changes in the firm’s physical investment decision. In the case where these
decisions interact, perhaps because of a leverage constraint tying the optimal amount of debt to
the quantity of physical capital, again two changes arise. First, the pre-TCJA domestic user cost
falls, as the accumulation of domestic capital increases the firms’ ability to issue tax-shielded
debt. Second, the reduction in T has a smaller effect on investment because it simultaneously
reduces the value of the tax shield. Empirically, Richmond et al. (2024) find no investment
effect of the TCJA’s change in the interest limitation.

Finally, Appendix B.7 relates equation (3) to the problem of a firm operating a global value
chain (GVC) with domestic and foreign inputs. This setup introduces the complication of how
to assign revenues across tax jurisdictions; under the reasonable benchmark that revenue as-

signment mirrors costs, a GVC gives rise to equation (3) except with time-varying a and a.

3.4 General Equilibrium

While equation (15) holds firm-by-firm, the residual e contains changes to factor prices com-
mon to all firms. In the cross-section regressions in Section 5, these common changes ap-
pear in the constant term and do not affect the identification of the parameters governing
the tax elasticities. For general equilibrium questions such as the effect of the TCJA on ag-

gregate investment or revenue, however, higher factor demand will cause factor prices to in-
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crease if supply curves slope up. To model this feedback, subscript individual firms with i
and let X” = ». X, denote aggregate demand for factor X € {K, L, M}. Factor supply obeys
x5/x* = (PX/(PX )*)VX and in equilibrium X” = X¥ = X,. We impose an extreme but realistic
calibration: (1) v,; = v, = 00 since raw materials tend to trade on international markets and
recent literature does not find an effect of investment demand on the price of capital goods
(House, Mocanu and Shapiro, 2022); and (2) v, = 0 in accordance with balanced growth path
preferences.”’ We consider alternative calibrations and additional general equilibrium forces

in Section 7.4.

4 Data and Measurement of Tax Rates and Investment

4.1 U.S. Corporate Tax Files

We measure firm-level tax rates and investment for a representative sample of C-corporations
using information reported on corporate tax returns. Our data set starts from the size-stratified
samples of roughly 100,000 C-corporation and S-corporation returns per year that are pro-
duced and cleaned by the Statistics of Income (SOI) division at the Internal Revenue Service
(IRS). Firms selected into the SOI sample remain in the sample unless they change tax identi-
fier or fall into a size stratum with a lower sampling probability, giving us a panel (see Zwick
and Mahon (2017) for details). We drop S corporations (~50% of the sample), financial firms
(NAICS 52), firms with less than $1 million in domestic tangible assets (~25%), and firms with
insufficient history to permit measurement of each policy shock variable. These refinements
leave a sample of approximately 12,000 firms. We augment the SOI Corporate Sample with
variables and tax years drawn from the population of corporate returns. Our main analysis
sample of 9,231 firms uses tax returns from 2011 through 2019, although we use data going
back to 1993 when measuring some of the policy shocks.*!

For each firm-year, we combine data from Forms 1120, 4562, 5471, and 1118. Form 1120

is the corporate income tax return required of all domestic corporations and contains income

20House, Mocanu and Shapiro (2022) show that the early and influential evidence of capital prices responding
to investment incentives in Goolsbee (1998) disappears when using more recent vintages of data on the Goolsbee
sample or extending the sample period. The factor supply function for labor can be microfounded from workers
with utility C'™7/ (1 —y)—vL'*% /(1 + y) and no saving technology, C = wL. Setting the wage proportional to the
marginal rate of substitution and solving gives L, o< (PtL)vL, with v, = % Keeping L constant on a balanced
growth path requires y = 1 and hence v; = 0; intuitively, with balanced growth preferences the equilibrium
quantity of labor does not respond to shifts in the labor demand curve. Appendix B.9 provides further details.

21The analysis sample is approximately 10% the size of the sample in Zwick and Mahon (2017), which included
more small firms, S-corporations, and a longer panel.
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statement and balance sheet items, taxes, deductions, and credits, as well as firm characteristics
such as industry. Form 4562 is required to claim depreciation and amortization and contains
investment expenditure by tax duration bin. Form 5471 is required of corporations with own-
ership stakes in foreign corporations and includes the foreign subsidiary income statement and
balance sheet items as well as foreign taxes paid (see Dowd, Landefeld and Moore (2017) for
details). We define multinational firms as having positive 5471 tangible capital.”* Form 1118
covers foreign tax credits and in particular contains information related to GILTT obligations.
Using information on these forms, we develop measures of the impact of the reform on the tax
terms (T, 7,T, 7) and firm-level outcomes (see Appendix C for additional details).

Domestic Cost of Capital (I'). The effective discount to the cost of capital for firm i, I} ,, starts
with the time-varying present value of depreciation allowances in each of j € J asset types.
Denoting the no-bonus present value of depreciation allowances as (;, = fooo e‘rhdj,h“dh, the
level of bonus depreciation as 6,, and bonus eligibility as I{eligible}, the total present value
of allowances of asset type j is {{ = T{eligible} (Qt +(1-6,) §j,0) + (1 —TI{eligible}) {; . We
calculate this present value for each depreciable life category on Form 4562 under both pre-
TCJA bonus depreciation of 8 = 0.5 and post-TCJA bonus depreciation of 6 = 1.

We aggregate the asset-level depreciation allowances ¢ Jt to the firm level using firm-specific
investment shares, defined following Zwick and Mahon (2017) as the firm’s pre-2011 average
share of depreciable investment in each Form 4562 depreciable life category.*> Denoting by ¢;
the firm-level weighted-average present value of allowances, the present value of tax savings
is 7;,{; ., where 7, , is the firm’s marginal tax rate defined below.

Exposure to FDII affects I' because the FDII deduction applies to the export share of in-
come in excess of 10% of domestic tangible capital. As a result, increasing domestic tangible
capital mechanically increases income taxes by reducing the amount of the FDII deduction.
Appendix B.8 incorporates FDII into the firm’s optimization problem in Section 3 and shows
that the implications for investment are isomorphic to a lower marginal tax rate and smaller
I'. Putting all of these elements together, using the FDII deduction of 0.375 of eligible income,
the deemed intangible income threshold of 0.1, and denoting £ the share of domestic income

from exports and 7° the ex-FDII marginal tax rate, we define I}, = 7, {; , — 7}, x §; X 0.375 x

22A handful (roughly 100) of firms in our sample have positive but de minimus foreign presence, which we
define as having 5471 capital and earnings both less than 1% of their domestic counterpart. We put these firms
in the domestic group as well.

BWe expand on Zwick and Mahon (2017) by (1) incorporating investment shares and depreciation rules for
investment ineligible for bonus depreciation and (2) relying on firm-level rather than industry-level measures of
¢, allowing us to consider the impact of the reform on longer-lived investment and to identify causal effects using
within-industry variation in exposure to the depreciation rules.
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0.1/(p +6). To implement this formula, we apply a common p = 0.06 and 6 = 0.1 and obtain
&; by inverting the FDII deduction reported after TCJA on Form 1120.

Panel A of Figure 2 plots the pre- and post-TCJA distributions of T'. Both exhibit substantial
variation. Variation across asset types arises because equipment but not structures are bonus
eligible and because of variation in depreciation lives within each category. Variation in I" then
reflects the firm-level investment shares in each asset type, as well as the firm-specific METR
and FDII-eligibility.* Panels C and D show substantial variation in I = dI'/(1—T), the variable

that enters into the regression, across both domestic and U.S. multinational firms.

Domestic Marginal Tax Rate (7). Changes to the effective marginal tax rate, 7, reflect
the reduced statutory rate, repeal of the Domestic Production Activities Deduction (DPAD) and
corporate Alternative Minimum Tax (AMT), reform to the net operating loss (NOL) regime,
and the introduction of FDII. We translate these components into changes in each firm’s METR
building on Auerbach (1983), Shevlin (1990), and Graham (1996). As in this work, we sim-
ulate firm-level taxable income trajectories starting in year t using a firm-specific standard
deviation for income changes estimated using historical data. These trajectories determine
the impact of the NOL regime, which makes the present value of taxes depend on past and
future income in addition to current income. We go beyond past work by also simulating the
future use (if available) of the general business credits, DPAD, and AMT using the historical
firm-specific propensity to use each credit or deduction (conditional on having positive taxable
income) and the amount of the credit or deduction conditional on use. Appendix C.4 provides
more detail on the simulation and validation exercises.

Using these simulated paths of taxable income, credits, and deductions, we define the
marginal rate Tf.’ . as the change in the present value of taxes from increasing income by one
percent of revenue in year ¢, divided by one percent of revenue in year t. We compute 7;  un-
der both pre- and post-TCJA rates, credits, deductions, and NOL rules for income in t = 2015
and t = 2016 and average the rates for these two years to arrive at our pre- and post-TCJA T?’ .
Changes in Tf’ , thus incorporate both the changes to the statutory rate, credits, and deductions
as well as the heterogeneous impact of these components depending on a firm’s pre-TCJA taxes.

For firms subject to FDII, the effective marginal rate also accounts for the FDII deduction and

24Curtis et al. (2021) argue that tax depreciation lives substantially reflect historical accident and do not neces-
sarily correspond to economic depreciation. Consistent with this idea, the correlation at the 3-digit level between
economic depreciation based on BEA data and tax depreciation from Zwick and Mahon (2017) is 0.38. The analo-
gous correlation between economic depreciation and I" is 0.05. We conduct a robustness exercise that uses 3-digit
fixed effects to isolate the residual variation in I' holding economic depreciation fixed at that level and find the
results unchanged.

21



Figure 2: Kernel Density Distribution of Tax Changes
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Notes: Panels A and B depict kernel density estimates for the domestic tax terms of interest. Panel C provides

kernel density estimates for I and £ for domestic firms. Panel D provides kernel density estimates for [ and £ for
U.S. multinationals.

is 7, =(1—0.375 x §;) x 7} ,. For other firms and prior to the TCJA we set 7;, = 77 .

Panel B of Figure 2 plots the pre- and post-TCJA distributions of 7. Both have modes around
their respective statutory rates of 35% and 21%. However, both also exhibit substantial mass
below the modes, reflecting firm-specific use of deductions and credits as well as NOLs. As a
result, Panels C and D show substantial variation in how much different firms’ METRs changed,
with larger percent reductions for firms with higher pre-TCJA METRs and smaller reductions
for firms directly affected by the repeal of DPAD or AMT.

To decompose the sources of variation in 7, we develop several tax rate measures that
isolate variation from different sources: base year income differences, net operating losses, tax

credits (e.g., general business credits), and base provisions (e.g., DPAD and the AMT). We find
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that each of these sources generate firm-level variation, but that base year income is the most
important source of heterogeneity across firms. Net operating losses and the AMT also account
for material amounts of variation, whereas DPAD and business credits contribute a positive but

smaller amount. See Appendix C.5 for more detail.

Foreign Cost of Capital (I). We measure the pre-TCJA foreign effective discount to the cost
of capital, 1_“1.’“ using the OECD average present value of depreciation allowances from Foertsch
(2022). TCJA affects this variable through the GILTI provision because the GILTI tax applies
to foreign income in excess of 10% of foreign tangible capital. As a result, increasing foreign
tangible capital by $1 mechanically reduces GILTI by $0.10 and hence reduces U.S. income tax.
Appendix B.8 incorporates GILTI into the firm’s problem in Section 3 and shows the implications
for investment. Using this framework, we implement the cost of capital incentive for firms
with GILTI tax liability in 2018 or 2019 by lowering post-TCJA T}, by 0.21 x 0.5 % 0.1/(p + &),
where 0.21 is the U.S. post-TCJA statutory rate, 0.5 is the GILTI deduction, 0.1 is the deemed
intangible income threshold, and the denominator p + & converts the flow tax savings into
a present value. We assign GILTI liability if 0.21xGILTT income net of deductions exceeds

deemed foreign taxes paid, where each of these variables is obtained from Form 1118.%

Foreign Marginal Tax Rate (7). Measurement of the pre-TCJA tax rate on foreign subsidiary
income faces the difficulty of determining firms’ expectations of what rate they would even-
tually pay when repatriating that income (Dharmapala, 2018). In fact, the literature presents
mixed conclusions about the effect of the reform on foreign marginal effective rates. Ap-
pendix D.3 gives a partial review.

If firms believed they would have to pay the pre-TCJA U.S. statutory rate of 35%, then
the change to a territorial system with GILTI would imply a reduction in the foreign METR for
almost all firms. However, the widespread use of deferral of foreign dividends suggests firms in-

stead believed there would be another one-time “repatriation holiday” akin to the lower rate in

25Several technical details merit mention. First, a non-trivial minority of firms have GILTI liability only because
of expense reallocation making the foreign tax credit (FTC) limit bind (Dharmapala, 2018); for these firms their
GILTI liability depends only on their expense reallocation and in particular does not depend on their foreign tan-
gible capital (see Appendix B.8). We code these firms as having no change in their foreign cost of capital. Second,
our baseline GILTI formula omits the reduction in FTCs in proportion to the GILTI share of foreign income. We
find it plausible that firms did not recognize this interaction (it requires a multi-step calculation across schedules
of multiple tax forms and an “explainer” of GILTI from the Tax Foundation omitted it entirely (Bunn, 2021)), and
this assumption circumvents having to rely on imprecise measures of firm-level foreign tax rates. We include the
FTC offsets below when assessing implications for U.S. tax revenue. Third, firms increasing their foreign capital to
avoid GILTT tax have a strong incentive to acquire capital with low economic depreciation so as to avoid recurring
investment outlays. We therefore set & = 0.05 for the purpose of determining the impact of GILTT on T.
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2004 under the American Jobs Creation Act (AJCA). In this case, firms with foreign tax credits
(FTCs) in excess of the anticipated transition rate and the 10.5% GILTI level would experience
no change with the TCJA, as these firms expected to pay no taxes to the U.S. government on
foreign source income either before or after TCJA. Depending on the holiday tax rate, some
firms with smaller FTCs might have expected to experience a tax increase, and others might
have expected a tax decrease.

If firms anticipated a transition rate at the GILTT level of 10.5% with 80% of FTCs allowed,
then no firm experienced a change in their METR on foreign source income under TCJA. We
make this case our baseline assumption, both because we find it reasonable as the actual tran-
sition rate was in the neighborhood of 10.5% (depending on the firm’s illiquid asset share)
and because it amounts to setting T = O for all firms. Accordingly, this assumption elides the
difficult task of computing foreign tax rates.

If in fact firms anticipated a higher transition rate or simply increased foreign investment in
response to the statutory certainty that TCJA provided for the taxation of foreign income, our
baseline empirical estimates will misattribute some of the investment response of multinational
firms to the GILTI tangible capital deduction rather than to the other changes to taxation of
foreign income. This change would not however affect our qualitative conclusions concerning
complementarity of foreign and domestic capital. We consider alternative assumptions about
the change in the foreign marginal rate in theoretical extensions in Section 7.4 and empirical

extensions in Appendix D.3.

Key Outcomes. Our main outcome is investment. This variable includes expenditures for all
equipment and structures investment put in place in the U.S. during the current year, obtained
from Form 4562. In some specifications, we restrict attention to the expenditures for which
bonus depreciation and Section 179 incentives apply, which we refer to as equipment. Capital
includes the book value of tangible, depreciable assets net of accumulated depreciation per
books. This measure includes the capital from consolidated domestic subsidiaries but typically
excludes that from foreign subsidiaries. Foreign capital includes the total book value of tan-
gible, depreciable assets reported for controlled foreign corporations on all Form 5471 filings
attached to the firm’s Form 1120 corporate filing, net of accumulated depreciation.

Figure 3 shows that investment as reported on tax forms closely tracks national accounts
aggregates. The figure plots several measures of investment in non-residential equipment and
structures, all deflated using the GDP price index. In 2016, our tax-based measure of in-

vestment directly by C-corporations accounted for 53% of total national accounts investment.
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Figure 3: Investment Benchmark
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Notes: Fixed Asset Accounts (FAA) non-res. E&S is investment in non-residential equipment and structures (FAA
table 2.7 lines 3 and 36). FAA Corp. and Pship is private investment in non-residential equipment and structures
by C or S corporations (FAA table 4.7 lines 18 and 19) or partnerships (FAA table 4.7 lines 62 and 63). SOI
Corp.+Pship is total non-residential investment by SOI corporations or partnerships. SOI Corp. includes only
investment by corporations and SOI C-Corp. investment by C corporations. SOI broad Corp. includes the part of
partnership investment that can be allocated to direct corporate owners of the partnership.

Moreover, despite the series coming from completely separate source data, the correlation of
annual changes in the logs of both series is 0.75. The figure also shows that most of the gap
between SOI C-Corporate and national accounts investment occurs because of investment in
other sectors identifiable in SOI, including S-corporations and partnerships. Including invest-
ment by S-corporations and partnerships directly owned by corporations (the line labeled “SOI
broad Corp.” in the figure) increases the 2016 SOI corporate share to 76% of the national ac-
counts total and 98% of national accounts corporate investment. Fully allocating partnership
investment to corporate owners introduces substantial logistical hurdles due to multiple tiers
of ownership and entities not in the SOI corporate sample, however, so our firm-level analysis
focuses on investment directly attributable to C-corporations.?®

Table 2 reports summary statistics. Panel A reports statistics for the full sample and the
domestic sample, which includes firms with less than one percent of their income and capital
from foreign operations. Panel B provides statistics for the multinationals with high and low
levels of foreign activity. Specifically, the “multinational high” and “multinational low” samples
include U.S. multinationals not in the domestic sample with respectively more than or less than
15% of their pre-TCJA capital abroad (i.e., pre-TCJA yx = 0.15 or yx < 0.15, which is roughly

265uch arrangements concentrate in a few industries, as defined by the North American Industry Classification
System (NAICS), which include utilities (NAICS 22), pipeline transportation (NAICS 486), and real estate (NAICS
531).
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the median in the multinational sample).

The average value of I'— % is 4%. Appendix Tables G.15, G.16, and G.17 report tax change
statistics by industry in the full sample, the domestic sample, and the foreign sample, respec-
tively. This number is smaller than the analogous prediction in Barro and Furman (2018).
They report a change in the user cost of capital due to the TCJA being made permanent of 10%
for equipment and 11% for structures. The difference between our estimate and theirs can be
explained by their use of the statutory corporate tax rate and by our inclusion of 50% bonus

depreciation in the pre-period.?’

5 Regression Estimates

In this section, we present our main empirical results of the effects of TCJA on investment of

U.S. C-corporations. The regression specification mirrors model equation (15):
Y, =by+by xI; +byxT,+byxt +b,x7T;, +by xx;, +e, (19)

where Y, is an outcome, T, T, 7, T are defined as in Section 4, § = dq/(1—q) for a tax term g,
and x contains any controls. The main outcome is investment growth, Y; , = d logI; ,, measured
as the log difference between pre-TCJA average investment over 2015-2016 and post-TCJA

average investment over 2018-2019.>® We winsorize Y;, at the 5% level.

5.1 Identification

In the next section we use the regression coefficients from specification (19) to recover the
structural coefficients given in equation (15). Five issues merit mention now because they
affect the empirical implementation.

First, across pre- and post-TCJA steady states where I = 6K, investment growth and cap-
ital growth coincide. We prefer investment as an outcome because of superior measurement

in the tax data. Second, our preferred measure of %i’t = 0 for all firms removes this variable

2’Barro and Furman (2018) also include state corporate taxes in their user cost model and adjust for debt
finance. However, accounting for these factors is not necessary to explain the difference between our estimates.

28This specification differs from the common approach of regressing the investment-capital ratio on the level of
the tax terms and a proxy for A (see, e.g., Desai and Goolsbee, 2004; Edgerton, 2010). Besides the obvious fact
that we cannot compute A using the stock market capitalization for the privately held firms in our sample, the
benchmark result of Hayashi (1982) does not apply to our model with decreasing returns to scale. Moreover, we
show in Appendix B.12 that the common regression does not recover structural parameters unless A is properly
measured, because A changes endogenously in response to a tax reform.
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Table 2: Summary Statistics

Panel A: Pooled and Domestic Samples

All Firms Domestic Firms
Mean Std. Dev. Median P10 P90 N Mean Std. Dev. Median P10 P90 N

Pre-TCJAT 0.22 0.08 0.23 0.10 0.32 9231 0.22 0.08 0.23 0.10 0.32 6973
Pre-TCJAT 0.18 0.00 0.18 0.18 0.18 9231

Pre-TCJA T 0.26 0.09 0.30 0.12 0.35 9231 0.26 0.09 0.31 0.13 0.35 6973
r— 0.04 0.03 0.03 0.00 0.07 9231 0.03 0.03 0.03 0.00 0.07 6973
Iy -0.10 0.05 -0.10 -0.16 -0.04 9231 -0.10 0.05 -0.10 -0.16 -0.04 6973
I 0.02 0.05 0.00 0.00 0.14 9231

% -0.14 0.06 -0.15 -0.20 -0.05 9231 -0.13 0.06 -0.15 -0.19 -0.05 6973
d log(Investment) -0.05 1.04 0.04 -1.42 1.28 9231 -0.06 1.08 0.02 -1.52 1.35 6973
Pre-TCJA yx 0.09 0.31 0.00 0.00 0.25 9231 0.00 0.00 0.00 0.00 0.00 6973
Export Share 0.07 0.20 0.00 0.00 0.28 9231 0.02 0.10 0.00 0.00 0.01 6973
Relative Profit 0.13 0.42 0.00 0.00 0.32 9231 0.00 0.00 0.00 0.00 0.00 6973
Average Tax Rate 0.05 0.06 0.02 0.00 0.13 9214  0.05 0.06 0.02 0.00 0.14 6958

Lagged Capital ($M)  383.6 3011.4 15.7 2.1 352.7 9231 253.0 2204.6 11.0 1.9 165.6 6973

Panel B: Multinational Samples

Multinational-High Multinational-Low
Mean  Std. Dev. Median P10 P90 N Mean  Std. Dev. Median P10 P90 N
Pre-TCJAT 0.21 0.08 0.23 0.09 0.31 1112 0.22 0.08 0.23 0.10 0.31 1146
Pre TCJAT 0.18 0.00 0.18 0.18 0.18 1112 0.18 0.00 0.18 0.18 0.18 1146
Pre-TCJA T 0.25 0.09 0.28 0.11 0.35 1112 0.25 0.09 0.29 0.11 0.35 1146
r—t 0.04 0.03 0.04 0.01 0.08 1112 0.04 0.03 0.03 0.01 0.07 1146
r -0.11 0.05 -0.11 -0.18 -0.04 1112 -0.11 0.05 -0.11 -0.16 -0.04 1146
r 0.07 0.07 0.10 0.00 0.14 1112 0.05 0.07 0.00 0.00 0.14 1146
T -0.15 0.07 -0.16 -0.24 -0.05 1112 -0.14 0.06 -0.15 -0.21 -0.05 1146
d log(Investment) 0.02 0.87 0.08 -1.04 1.08 1112 -0.02 0.92 0.09 -1.17 1.11 1146
Pre-TCJA yx 0.72 0.58 0.48 0.19 1.95 1112 0.05 0.04 0.04 0.00 0.12 1146
Export Share 0.29 0.35 0.10 0.00 0.99 1112 0.14 0.24 0.00 0.00 0.50 1146
Relative Profit 0.67 0.74 0.36 0.00 1.96 1112 0.24 0.46 0.06 0.00 0.67 1146
Average Tax Rate 0.04 0.05 0.01 0.00 0.12 1112 0.04 0.05 0.02 0.00 0.12 1144

Lagged Capital ($M)  646.6 3003.9 72.8 4.4 1149.2 1112 923.0 5855.8 46.8 4.9 1065.5 1146

Notes: This table provides summary statistics for four samples. Panel A includes summary statistics for all firms
(Columns 1-6), and domestic firms (Columns 7-12). Panel B includes summary statistics for U.S. multinationals
with high foreign-to-domestic capital (Columns 1-6), and U.S. multinationals with low foreign-to-domestic capital
(Columns 7-12). Capital is in millions of USD. We define d log(Investment) as the change in mean investment over
2015-16 versus 2018-2019, and we winsorize it from above and below at the 5% level. We winsorize Relative
Profit and Pre-TCJA yy from above at the 10% level. For disclosure reasons, we do not report true medians (or
other percentiles). Instead, we report the average of observations in neighboring percentile bins. Table G.14
provides a few additional summary statistics for the tax term changes.
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from the regression. Effectively, we estimate a dummy variable for GILTI binding and inter-
pret the coefficient by scaling it by [ for GILTI payers. In Section 7.4 we consider alternative
interpretations where the effect of GILTI includes both [ and a non-zero change in 7.

Third, our baseline specification estimates short-run elasticities of investment to tax changes,
while equation (15) characterizes long-run elasticities. Section 6 provides conditions under
which the short-run elasticities all scale to the long-run elasticities by the same factor, preserv-
ing equation (19) as a valid representation of the structural data generating process.

Fourth, the elasticities in equation (15) depend on firm-specific factors. Most important, do-
mestic firms have w; , = w; ., = 1, implying b, = b, = 0 and b, = —b;. We therefore report re-
gressions separately for domestic and multinational firms. Furthermore, within multinational
firms the relative values of b, and b, depend on the degree of foreign presence. Intuitively,
holding fixed the production function parameters, firms with very little foreign capital have a
smaller domestic investment response to the foreign cost-of-capital. We therefore also report
regressions splitting multinational firms by high and low foreign presence. These splits also
allow the other structural coefficients to vary across these sets of firms.

Fifth, the residual e; , contains non-tax determinants of investment growth such as changes
in productivity or the price of the firm’s capital goods. Since equation (19) estimates changes in
investment on changes in taxes, causal interpretation of the estimated coefficients requires the
usual difference-in-differences assumption that firms more exposed to TCJA were otherwise on
parallel investment paths with firms less exposed. We present evidence of absence of pre-trends
and several robustness exercises that control for potential confounds to bolster the plausibility
of this assumption. Furthermore, since equation (19) contains multiple, non-binary right hand
side variables, in the presence of treatment effect heterogeneity the estimated coefficients are
not necessarily convex averages of the individual treatment effects. The sample splits help

along this dimension as well.

5.2 Non-Parametric Evidence

Figure 4 shows means of the log change in investment for different quantiles of the composite
domestic tax term change I'—% (“binned” scatter plots).?’ For domestic firms plotted in Panel A,

this composite tax term exactly comports with economic theory. The tight upward slope reveals

29The negative intercepts in Figure 4 reflect our use of the log change in investment as the dependent variable
and the large cross-sectional variance in investment growth rates. By Jensen’s inequality, the mean of the log
change in each bin is substantially below the mean percent change in investment in each bin. Specifically, using
the percent change in investment yields a positive intercept and a slope that is positive and statistically indistin-
guishable from the slope in Figure 4. In other words, the figure does not imply that total investment fell for firms
that received the smallest tax change.
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Figure 4: Investment Growth versus Tax Shocks for Domestic and Multinational Firms
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Notes: This figure presents binscatter plots for domestic firms and U.S. multinationals with high or low foreign-
to-domestic-capital. The x-axis is I'— 4 (the change in the domestic tax term) and the y-axis is d log(Investment).
We winsorize d log(Investment) at the 5% level. We further categorize U.S. multinationals by whether or not they
are GILTI payers in 2018 or 2019.

a positive investment elasticity to taxation around TCJA. For the multinational firms plotted in
Panels B and C, our theory no longer dictates a single elasticity to ' and £. Nonetheless, the
upward slopes indicate a positive investment elasticity in these samples. Furthermore, these
panels show the investment responses separately for firms with and without GILTI liability. For
the multinational firms with high foreign presence in Panel B, firms with GILTI liability have
higher investment growth at any given value of the composite domestic tax term. This shift
up in the schedule of GILTI versus non-GILTI firms manifests as a positive value of b, in the
regression. Our calibrated model accounts for it by imposing complementarity between foreign
and domestic capital in production.
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Table 3: The Effect of Tax Term Shocks on Investment Growth

Dep. Var.: d log(Investment)
Sample: Pooled Domestic Firms Multinational Firms
Unrestricted Restricted All High Low
(D (2) (3) 4) (5) (6)

I 3.28™* 3.12% 4. 27 4.38"* 4.76* 4.10*
(0.57) (0.63) (0.51) (1.30) (1.88) (1.79)

T 0.50* 0.28 0.90* —0.26
(0.19) (0.27) (0.40) (0.38)

% 4,04 408" 427" 457" 423" 495%™
(0.45) (0.52) (0.51) (0.94) (1.35) (1.32)

Observations 9,231 6,973 6,973 2,258 1,112 1,146

Notes: This table presents the results for regressions of d log(Investment) on our tax terms across different samples.
We winsorize d log(Investment) at the 5% level. Column 1 presents the results for our pooled sample of both
domestic firms and U.S. multinational firms, while columns 2 and 3 report the results for domestic firms. Column
4 provides the results for all U.S. multinational firms, while columns 4 and 5 partition U.S. multinational firms
into those with high and low foreign capital, where high foreign capital firms have a ratio of foreign to domestic
capital above 15%. * p < .05, ** p < .01, *** p < .001

5.3 Baseline Regressions

Table 3 reports the main regression results for the elasticities of domestic investment. Column
(1) pools the entire sample and shows positive and highly statistically significant investment
elasticities to the domestic and foreign costs-of-capital I and T' and a statistically significant
negative elasticity to the domestic tax rate 7. Motivated by our theory, the remaining columns
report results for various sub-samples. Columns (2) and (3) focus on domestic firms, which
comprise about three-quarters of the sample. Column (2) presents an unrestricted specifi-
cation, and column (3) restricts the coefficients on the domestic cost-of-capital and tax rate
to be equal and opposite by including only the composite tax term ' — %. The elasticities of
investment with respect to the domestic tax terms remain of similar magnitude and highly
statistically significant in this group.

Column (4) reports results for multinational firms and columns (5) and (6) for sub-samples
of multinational firms split by their degree of multinational activity. Multinational firms exhibit
positive elasticities to I' and negative elasticities to 7. Consistent with Panel B of Figure 4,
multinational-high firms also have a large, statistically significant positive elasticity to I'. In
contrast, and consistent with our model, the domestic investment of multinational-low firms

responds little to the foreign cost-of-capital.
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Figure 5: Year-by-Year Investment Effects by Tax Term Component and Group
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Notes: These figures plot the tax-term coefficients between 2011-2019 from the regression specified in equa-
tion (19) using our firm-level corporate tax data. The coefficients in each year come from separate regressions
with the dependent variable the log change in investment between 2017 and the year shown and the right hand
side variables fixed at their pre-to-post TCJA change. Panels A and B report separate coefficients for the domestic-

only and pooled multinational firm samples. Panels C and D report the T coefficients from regressions in the
samples of U.S. multinationals with high and low foreign capital, respectively, where high foreign capital is de-
fined as having a ratio of foreign to domestic capital above 15%. The solid vertical lines depict 95% confidence
intervals.

To summarize the investment response in the reduced-form regressions, we apply the mean
policy changes to the coefficients from columns (3) and (4) and weight predicted effects by
pre-TCJA capital. This calculation gives an 18% increase in domestic investment relative to
firms experiencing no change.

Figure 5 displays the evolution of the regression coefficients as the horizon for investment
growth changes, holding the right hand side variables fixed at their pre-to-post TCJA change.
For each plot, we report separately the paths of coefficients in the domestic and multinational
samples. Firms with larger and smaller changes in I' or T from TCJA have very similar invest-

ment trajectories over the pre-TCJA period, supporting a causal interpretation of the post-TCJA
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responses. The coefficients for I bounce around a little more in the pre-TCJA period but display
no evidence of pre-trends in the years immediately before passage.

Responses of foreign capital offer further validation of these results (Appendix D.1). We use
tax data for foreign subsidiaries of U.S. multinationals from Form 5471 to examine the change
in net foreign tangible capital, which is a key transmission mechanism in our model. We also
decompose the growth in foreign capital into contributions from large economies versus tax
havens. We find growth in foreign tangible capital, evidenced by a statistically significant and
economically sizable coefficient on [. The growth in foreign capital occurred in all regions,
with relatively stronger growth outside of tax havens.*°

We conduct robustness exercises designed to support a causal interpretation of the baseline
regressions and assess the sensitivity of our quantitative estimates (Appendix D.2). We report
regressions including detailed industry fixed effects; weighted regressions by firm size; and a
set of regressions with controls for the “trade war,” firm size, lagged investment, intangible
intensity, and toll tax payments. We also report regressions that exclude likely profit shifters,
and regressions that use a simulated IV strategy with alternative sources of tax rate variation
in the instrument. To assess whether industries with heterogeneous depreciation rates exhibit
different responsiveness to taxes, we report a regression that interacts 3-digit depreciation
rates with our tax shocks. Finally, we consider augmented regressions that implement different
assumptions about expectations for 7 in the absence of the reform (Appendix D.3).

Appendix D.4 presents results for other firm outcomes: the investment to capital ratio, log
domestic capital accumulation, log investment by subcomponent, log tax payments, log labor
compensation, log salaries and wages, log officer compensation, and log R&D. These estimates
generally support the result that firms expanded their domestic operations in response to the
reduced tax burdens. In a companion paper, we study the impact of the reform on financial
outcomes, including stock market valuations, and find these tax changes are materially incor-

porated into asset prices during the 2017 reform debate (Chodorow-Reich et al., 2025).

300ne potential limitation of this evidence is the possibility that after the TCJA, multinationals have an incentive
to account for foreign assets more carefully (or perhaps even to overstate them). If this is the case, there is
a potential concern that some of the results may be driven by differential reporting incentives and not by real
changes in investment. For this reason, we do not incorporate these responses into our model estimation.
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6 Structural Parameters

6.1 Estimated Parameters

We use the method of moments to recover the parameters a, 0, a,a, and y,. We obtain separate
sets of parameters for domestic-only, multinational with high foreign presence, and multina-
tional with low foreign presence firms. We start from five empirical moments in our data: the
regression coefficients b;, b,, b, the ratio of capital at foreign subsidiaries to the domestic par-
ent, yx, and the ratio of after-tax profits, denoted y.yr. We measure y, as the ratio of foreign
tangible capital from Form 5471 to domestic tangible capital from Form 1120, Schedule L. We
measure y by summing all foreign non-dividend income reported on Form 5471.%

If the regression coefficients had come from specifications with long-run changes in capital
or investment as the dependent variable, these moments would suffice to identify the param-
eters, as we show shortly. In our setting where the coefficients correspond to short-run elas-
ticities, identification requires also determining the ratios of short-run to long-run elasticities,
which in turn depend on the capital adjustment costs. We proceed in two steps, first describing
our procedure for handling adjustment costs and then the identification of the parameters of
interest conditional on the short-to-long-run ratios.

In the first step, we externally calibrate the foreign adjustment costs ¢ = 0. With this pa-
rameterization, the tax term elasticities b;, b,, b5 all scale by approximately the same ratio of
short-run to long-run investment, denoted y. The large relative magnitude of the T" elasticity
in column (5) of Table 3 requires negligible foreign adjustment costs, because domestic invest-
ment responds to T' only through its impact on foreign capital.’* Appendix B.10 derives the
linearized solution for the transition path from the old to new steady state, provides formulas

for the short-run and long-run elasticities, and proves the implication of common scaling.*®

31The exclusion of dividend income avoids double-counting of income generated by tiered ownership structures,
partly addressing the concerns of Blouin and Robinson (2020). Per conversations with experts, double-counting
of tangible capital in these data is less of a concern due to fixed asset consolidation practices. For both y, and
xr, we minimize the influence of outliers by computing weighted means after winsorizing the top and bottom
quartile of observations.

32More precisely, the magnitude of the T' coefficient relative to the T' coefficient requires much larger domestic
than foreign adjustment costs, because domestic investment responds directly to changes in I but only indirectly
to changes in T' through the accumulation of foreign capital and production complementarity. The prevalence of
mergers and acquisitions (M&A) rather than acquisition of newly built capital may explain low foreign adjustment
costs. Since our main model outcomes concern domestic rather than foreign capital, whether U.S. firms increase
their foreign capital stock through new investment or M&A does not matter to aggregation. For computational
reasons we calibrate ¢ = 0.05.

33Technically, the general dynamic system has two non-explosive roots that determine the speed of convergence
and the short-run elasticities depend heterogeneously on each root. With no foreign adjustment costs, the dynamic
system has only one root, in which case the elasticities all scale by the same amount up to terms involving third
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The ratio y4; then serves as a sufficient and portable summary of the effect of domestic adjust-
ment costs on the empirical moments.** We apply our preferred value of ysz = 1.4 (Winberry,
2021) to adjust each short-run elasticity.”> Section 7.4 shows that the main outcomes of our
model vary relatively little across values of this ratio between 1.0 and 1.8 as far out as 10
years; intuitively, our empirical estimates directly discipline the response of investment in the
first several years.

In the second step, we choose parameters to minimize the distance between the data and
model-implied moments. Let 8 = (a,0,a,d, yx) denote the parameter set. An advantage of
externally calibrating yj is the transparency it provides for estimation of the remaining param-
eters. Using equation (15) and Appendix B.3, equations (20) to (24) illustrate identification

by giving closed-form formulas for the set of model moments in terms of 8, ygz, and yi:

by (0) = xsrwi, /(1 —a), (20)
by (0) = xsr(1— )/ (1—a), 1)
b3 (0) = —yspwr./ (1—a), (22)
Xk (0) = xx» (23)

o—1
o

(I—a)ye” —axp \[ ax” +(1—a

XTXF (9) = ) (24)

_1 o1
(QA—a)xr—axe” /) \a+(1—a)x”
where, as shown in equations (11) to (14), (16) and (17), wy, and w, . are functions of
a,0,a,d, ¥x, and yr (which we set to 1).

Equations (20) to (24) contain the following intuition for parameter identification. For

domestic firms, w; ., = w; . = 1 and hence the coefficients on 7 and I have opposite signs of

derivatives of the production function, which are small. Intuitively, the difference between the ratio of short-run
to long-run elasticities to e.g., I' and T arises primarily because both ratios depend on the magnitude of domestic
adjustment costs but the short-run elasticity to I also depends on the foreign adjustment cost. When ¢ — 0, the
only remaining difference occurs because foreign capital does not quite jump immediately to its long-run value
due to the feedback from growing domestic capital to foreign capital. For the same reason, the common scaling
is exact for the domestic-only firms.

34By portable, we mean that the same value can apply across across different models. For example, non-
instantaneous adjustment of capital could arise because of (convex or fixed) costs of installing the capital or
because firms face financial frictions that prevent them from immediately raising funds to cover the cost of the
additional investment. While the value of ¢ (the coefficient multiplying the convex adjustment cost term) implied
by ysr would vary with the presence of these other features, ygp is in principle a moment of the data.

35Winberry (2021) estimates a model with fixed and convex adjustment costs using moments of the investment
distribution from Zwick and Mahon (2017) that come from the same SOI sample as our data set. We use his
replication code to obtain impulse responses of investment to permanent domestic tax changes and compute the
ratio of the response at 10 years to the average response over the first two years. We perform an analogous
exercise using the model in Chen et al. (2023), which is estimated from Chinese manufacturing data, and find a
value of yqz = 1.2. See Appendix B.11 for details.
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equal magnitude, each of which equals the inverse of 1 —a multiplied by ysz. We impose this
condition already in the regression in column (3) of Table 3. For multinational firms, instead
the sums of the coefficients on I and T and on 7 and 7 equate, with each sum equaling the
rescaled inverse of 1 —a. Furthermore, given the profit elasticity a, the response of domestic
capital to a subsidy to foreign capital (the coefficients on T in Table 3) bounds the admissi-
ble elasticity of substitution between foreign and domestic capital o. The magnitudes of the
regression coefficients and the profit ratio inform the relative magnitudes of o, a, and a.

We operationalize the estimation as follows. For domestic firms we have the set of data mo-
ments m” = (b,, b;)" and for each group of multinational firms the set of data moments m™ =
(b1, by, b, s 2:25) - LetmP (6) = (by (6), b (6)Yand m™ (6) = (b, (6),b,(6), b5 (8), 1 (6), 1.1+ (6))
denote the corresponding model-implied moments. Let V denote the covariance matrix of the
data, where the variances of y, and y.yr come from the cross-sectional distribution in the ap-
propriate sample of firms. For each group of firms, we obtain 6 to minimize (m (0) — ) W (m (0) — i)
for a weight matrix W = (diag(V))™".

Panels A and B of Table 4 list the moments and resulting parameters. For domestic firms,
the value of a follows directly from the value of b; = —b; and y¢z. The fitted moments for the
multinational-high firms match their data counterparts almost exactly, indicating that the point
estimates of the data coefficients satisfy the cross-equation restrictions imposed by the model.
For the multinational firms with low foreign presence, the model regression coefficients b; and
b, do not exactly match the data. The model requires b; + b, = —(b; + b,), and even though
we do not have a value of b, to target in the data, the small values of yx and y .y for these
“almost-domestic” firms limit the scope for b, + b, to exceed —b.

Turning to parameters, the values of a range from 0.67 to 0.75. Combined with a labor
share of revenue of 0.65, these values imply total returns to scale in the revenue function of
0.88t00.91 (= 0.65+a x(1—0.65)). As a point of comparison, our estimates exhibit modestly
higher returns to scale than the corresponding calibrated figure of 0.85 from Winberry (2021).

The value of o for the multinational-high firms implies gross complementarity between
domestic and foreign capital given the value of a. The value of o for multinational-low firms
is much larger but not well-identified given the theoretical restriction that b, for these firms
cannot differ too much from zero. To interpret the values of a and @, note that y, = 1 =
a/(1—a) = F,(K,K)/F,(K,K), that is, for a firm with equal foreign and domestic capital,
a/(1—a) equals the ratio of the marginal product of domestic earnings with respect to domestic
and foreign capital. A value of a = 0.85 thus implies that domestic capital increases domestic

earnings by roughly 6 times as much as does foreign capital.
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Table 4: Moments and Parameters

Panel A: Moments

bi/xsr by/ xsr bs/ xsr Xk Xz XF
Data Model Data Model Data Model Data Model Data Model
Group:
Domestic 3.05 3.05 —3.05 —3.05

Multinat. high 3.40 3.40 0.64 0.64 —-3.02 -3.02 0.57 0.57 0.63 0.63
Multinat. low 292 3.43 —0.19 -0.19 —3.54 —-3.24 0.05 0.05 0.12 0.11

Panel B: Parameters Chosen to Match Moments

XK a o a a
Group:
Domestic 0.67
Multinat. high 0.57 0.75 1.75 0.85 0.79
Multinat. low 0.05 0.69 1608 1.00 0.95
Panel C: Other Parameters
Symbol Name Value
Jo) Discount rate 0.06
o Depreciation rate 0.1
ap Labor Share of Revenue rate 0.65
{p?, o, Pt} Adjustment cost {1.7,1.3,1.6}

6.2 Tax Changes and Other Parameters

We set several other parameters using external information, shown in Panel C of Table 4. We set
the discount rate p to 0.06 and the depreciation rate 6 to 0.1, consistent with our measurement
of the tax shocks. We set the labor share of revenue a; to 0.65. We ignore materials inputs
and markups for simplicity, a,;, = 0, # = 1. We internally set the adjustment cost parameters
¢P, ", pL for domestic-only, multinational-high, and multinational-low, respectively, to match
the value of y; (see Appendix B.10).

We group firms into “portfolios” based on their domestic/multinational-high/low status
and their tax changes. Appendix Table G.11 shows these portfolios, the share of capital in
each, average capital per firm, and the pre- and post-TCJA tax rates. The “low-tax” firms had

pre-TCJA domestic marginal rates as low as 16% while the “high-tax” firms essentially face
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the statutory rate. Accordingly, the low-tax firms had smaller tax changes. For multinational
firms, we further divide by whether GILTI was binding or not. We also add a domestic non-C-
corporate sector calibrated using Figure 3 to be 30% of private sector capital.>® Since we study
the effects of the provisions of TCJA affecting C-corporations, we assign no tax changes to this
sector and including it matters only for general equilibrium market clearing.*’

Finally, we need to assign productivities A and A to each firm. Given a,0,a, yi, and a;,
the ratio y, = A/A follows immediately from equation (A.30). We choose A to match the
capital-per-firm shown in Appendix Table G.11. This procedure assigns higher productivity to

the larger multinational firms than the domestic firms.

7 Model Quantification

7.1 Capital and Investment

We start with a (nearly) “model-free” quantification. Column (1) of Table 5 reports the steady
state change in domestic capital (or equivalently investment) using the fitted values of the tax
elasticities in Table 3, adjusted by ygz. This exercise is partial equilibrium because we compute
the fitted values without the constant term and hence omit any general equilibrium effects,
such as changes in wages, that affect all firms. Applying the regression coefficients directly
would imply capital rises by 12% for domestic-only firms, 16-20% for multinational firms, and
15% for the corporate sector as a whole.

Imposing the model structure allows us to move from partial to general equilibrium, de-
compose the role of different tax changes, and explore policy counterfactuals. Column (2) of
Table 5 reports the partial equilibrium effects in the model for comparison with the model-
free estimates. We use the estimated parameters from Table 4 and the tax changes by group
from Appendix Table G.11 to compute the steady-state change for each group if wages remain
fixed. For domestic firms, the model imposes no additional restrictions beyond those already
imposed on the data by combining the I and % into a single regressor I'— %. The partial equi-
librium responses from the data and the model therefore nearly agree by construction. For
multinational-high firms, the data and model partial equilibrium effects also nearly agree, but

in this case because the multinational-high regression coefficients obey the additional cross-

36Since the top line in Figure 3 is private investment, this calibration segments the private sector from govern-
ment. We assume the non-corporate sector has the same capital-per-firm as the domestic C-corporation sector.

37The expensing provisions applied to non-C-corporations as well. However, these entities also were affected
by several other changes in the TCJA such as reductions in personal income tax rates, making it conceptually
cleaner to consider exercises affecting taxation of C-corporations only.
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Table 5: Long-Run Steady State K and I by Group

PE PE GE
Data Model Model
Group:
Domestic 11.50 10.87 5.65
(1.38) (1.38) (2.42)
Multinat. high 16.30 16.32 10.97
(4.42) (5.25) (6.03)
Multinat. low 19.70 8.75 3.32
(4.92) (7.10) (7.50)
Total 14.70 11.74 6.43
(1.78) (2.28) (3.26)

Notes: The table shows long-run changes in domestic corporate capital (or equivalently investment) for domestic-
only firms, multinational firms with high foreign presence, multinational firms with low foreign presence, and
in total. Column (1) directly applies the regression coefficients in Table 3, adjusted by y¢x, to the tax changes
by group in Appendix Table G.11. Column (2) uses the parameters estimated in Table 4 to compute the model-
implied change when the aggregate economy faces perfectly elastic labor supply and the wage remains fixed.
Column (3) repeats the exercise from column (2) but when the aggregate economy faces inelastic labor supply.
Standard errors in parentheses are computed via the Delta method.

equation restrictions in the model. For the multinational-low group, the data response exceeds
the model response, because the model’s cross-equation restrictions yield parameters that imply
a larger response to {" and smaller response to % than the regression coefficients (see Table 4).
The total corporate sector model-implied partial equilibrium increase in capital is 11.7%.%®

Column (3) of Table 5 shows the general equilibrium change in domestic capital in the
model, meaning when wages rise and the total supply of labor to the domestic corporate and
non-corporate sector remains fixed. In general equilibrium, total corporate capital increases
by 6.4% in the long-run. The general equilibrium dampening of 5.4p.p. relative to partial
equilibrium stems from an increase in the domestic wage of about 0.9% in the long run. At the
2019 level of compensation per full-time equivalent of $81,900, a 0.9% increase corresponds
to roughly $750.

38We compute standard errors for the model partial and general equilibrium values in Table 5 and Figure 6
using the parameter covariance matrix and the Delta method. These standard errors therefore account for sam-
pling variation in the target moments of the parameter estimation. Specifically, let the superscripts D,H, L re-
fer to parameters estimated for the domestic, multionational-high, and multinational-low firms, respectively,
and define the full parameter vector as 0 = {a”,a”,0",d",a", y¥ a*,o*, a",a", x£}. For each parameter

0, € 6, we recompute K/K, replacing 6, with 9; = 0, + € and with GP_ = 0, — € and define the Jacobian
J(p) = (K* (9;) /Ko (9;) —K* (GP_) /Ko (GP_))/(ZG). The variance is J(p)'V(0)J(p), where V(0) is the covari-

ance matrix of the parameters computed as in Chamberlain (1982). In practice, uncertainty over o’ accounts
for about half of the confidence interval width.
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Figure 6: TCJA and Model-Implied Capital
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Notes: The figure shows the model-implied paths of total domestic corporate capital (solid blue line), total domes-
tic and foreign capital of domestic corporations (dashed red line), total non-residential domestic capital including

the non C-corporate sector (dotted green line), and the 90 and 95% confidence intervals for domestic corporate
capital (blue regions).

The solid blue line and regions in Figure 6 plot the model-implied general equilibrium tran-
sition path of domestic corporate capital and the 90 and 95% confidence intervals. Domestic
corporate capital increases by 5.9% after 15 years. The transition path implies C-corporation in-
vestment higher by 10.2% two years after TCJA. Total non-residential investment in the model
(dotted green line), which includes the non C-corporate sector, increases by 3.0% after 15
years, with investment higher by 5.7% two years after TCJA. Appendix A shows that actual
non-residential investment in 2019:Q4 exceeded both time series and professional forecasts
by roughly 6p.p., suggesting that our model contains a reasonable no-TCJA counterfactual.

The dashed red line in Figure 6 shows the path of total domestic and foreign capital owned
by the domestic corporate sector. This measure corresponds to total capital in a data set such
as Compustat that does not separate domestic from foreign capital. Total capital owned by
domestic firms rises by proportionately more than domestic capital, primarily due to the strong

incentive in the GILTI rule for firms to accumulate foreign capital.
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7.2 General Equilibrium Intuition

We illustrate what disciplines the degree of general equilibrium dampening using a simplified

version of our model with domestic-only firms. In steady state, each firm solves:
max (1 —17) (AK*L* —P*L)—(1—T)(p + 6)K.

Optimizing the choice of labor as in equation (3) yields the concentrated objective of max, (1 —7) ZK*—
1
(1—T)(p + 8)K, where a = 1% and Z o< (A/ (PL)aL)l_“L . Taking the first order condition,

1—ap

the long-run change in capital is:

O T (e R G R L
o 1—a 1—a )

k

(25)

In partial equilibrium, firms take the wage P’ as fixed; the common component of k of ( —L - ) p*
is absorbed by the constant term in the cross-firm regression.

In general equilibrium with fixed aggregate labor supply, the wage rises. Rather than solve
directly for wage growth p’, we re-characterize the firm’s problem when all firms face the same
change in taxes. In the symmetric equilibrium, each firm also effectively faces a fixed supply of
labor. The optimization problem then becomes max, (1 —7)AK* —(1—T)(p + 6)K. Taking

the first order condition, the long-run general equilibrium change in capital is:

_(f‘—%)+a
- 1_aK '

k (26)

The difference between the partial and general equilibrium elasticity of capital to (I' — %) is
therefore whether a or ay appears in the denominator of equations (25) and (26).’

The cross-firm partial equilibrium investment response (along with ygz) identifies a ~ 0.7
(Table 4), which governs the overall returns to scale in the earnings function. Using oy =
(1 —a;) a and the calibrated labor share of revenue a; = 0.65 then yields a, &~ 0.25, giving a
general equilibrium elasticity of roughly 1.33. Applying this elasticity to the average user cost
change of 4.1% implies an increase in the capital stock of roughly 5.4%. Our quantitative model
differs from this simpler version by incorporating multinational firms, foreign tax changes, and

heterogeneous changes in taxes across firms. Nonetheless, the simpler version illustrates how

39 Allowing for part of the diminishing returns to scale in the earnings function to come from a gross markup
M does not change equation (25). In equation (26), the production function elasticity of capital .# ay replaces
the revenue share of capital ay in the denominator, since in the symmetric equilibrium all firms keep the same
market share.
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the cross-firm evidence disciplines the general equilibrium calculation by pinning down the

total returns to scale in the production function.

7.3 Tax Revenue

Determining the implications for domestic tax revenue requires an accounting beyond simply
the marginal tax rates that govern the investment decision. With obvious notation shorthand

(e.g.,F,=F (Kt,fq; Zt)), we define domestic corporate tax revenue as:

T, =7,(F,—®,—By)—T'I, +0.3757% x £ x 0.1K + [{GILTI} (0.105—0.8%") (F, — 0.1K,).
(27)

The first term is the product of the domestic marginal tax rate and the tax base gross of de-
preciation allowances, where B, denotes a lump-sum deduction that incorporates credits and
deductions inframarginal for determining investment and is calibrated to match the pre-TCJA
average tax rate in each portfolio of firms (see Appendix C). The second term subtracts depre-
ciation allowances, which requires distinguishing the present value of allowances I} from the
FDII component 0.3757% x & x 0.1/ (p + 6), where 73 = 7,/ (1 —0.375£) denotes the ex-FDII
domestic marginal tax rate. The third term corrects for the FDII deduction not applying to
income below 10% of tangible capital. The fourth term adds domestic revenue from GILTI,
with 7° denoting the average ex-GILTI foreign tax rate among GILTI payers of 7%.

The total effect of the TCJA's corporate provisions on corporate tax revenue combines two
forces: (i) the mechanical revenue effect of the tax changes holding the capital stock fixed, and

(ii) the revenue consequences of the dynamic changes in capital induced by the law:

T,—To=[ (T, — 7o) (Fo—Bo) — (I* = I}) I + 0.3757% x £ x 0.1K,
+I{GILTI} (0.105 — 0.8%% ) (F, — 0.1K,) | (Mechanical)
+[7 (F,—®, —Fy)— T (I, — ) +0.3757% x & x 0.1 (K, —K,)
+I{GILTI} (0.105—0.8%% ) (F, — F, — 0.1(K, — K, )) | (Dynamic).

Panel A of Figure 7 reports the mechanical, dynamic, and total revenue changes in years 1,
5, and 10 post-reform as well as the 10 year average, expressed as a share of no-law-change cor-
porate revenue T,. The mechanical decline in corporate income tax equals 41.6% of no-reform
revenue and by construction does not depend on the horizon (purple bars). For comparison

with the revenue estimates in Table 1, Congressional Budget Office (2017) forecast $3.9 tril-
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lion of corporate income taxes over the 10-year 2018-2027 window in the absence of TCJA,
implying a mechanical reduction of $1.62 trillion.*

The dynamic response of corporate taxable income further reduces corporate tax revenues
by 6.9% of T, in year 1 and switches to a small offset of less than 1% by year 10 (red bars). Panel
B separates the dynamic corporate response into the two largest components, the part due to
the change in the base gross of deductions, 7, (F, —®, —F,), and the part due to the change
in investment, I? (I, —I,). The impact reduction in dynamic corporate tax revenue occurs
because capital does not jump at the time of the law change, leaving F, unchanged initially, but
the immediate increase in investment incurs adjustment costs that depress taxable income (left
bars) and also increases depreciation deductions (right bars). Higher capital quickly overcomes
the adjustment costs and the effect on taxable income gross of depreciation deductions turns
positive and by itself would result in higher tax revenue of 3.2% in year 5 and 4.7% in year 10.
However, the negative revenue impact of higher depreciation persists and offsets the revenue
increase from higher gross income even in the medium run.*!

In addition to corporate tax revenue, personal income taxes also change, as shown in the
yellow bars in Panel A of Figure 7. The change in personal income taxes occurs for two
reasons. First, the general equilibrium change in the wage increases labor tax revenue by
Tt ( pf - pé) L, which we evaluate at the pre-TCJA 2007-16 average marginal labor tax rate of
7l =0.28 (Congressional Budget Office, 2019). Since the wage depends on the capital stock,
it does not jump at the time of the law change but instead rises over time. Second, the lower
corporate rate and higher capital stock increase payouts to shareholders, generating additional

tax revenue of 72 (D, — D,). We set 72 = 0.04, which reflects the fact that only about one half

40Adding together the cost estimates by the Joint Committee on Taxation (JCT) of the changes to the top
corporate rate, DPAD, the AMT, NOLs, and FDII yields -$1.54 trillion. Conceptual differences between the JCT
estimates and our calculation include the timing of tax payments (our 7, includes marginal taxes paid in future
years for firms currently in loss and our I} includes the present value of depreciation deductions, whereas JCT
forecasts on a cash-flow accounting basis) as well as several elements included in the JCT static score such as
the re-labeling of income, additional tax revenue from payout taxes, and changes in corporate form. Our model-
implied mechanical changes should be viewed neither as affirmation nor refutation of the JCT.

“IThe explanation for a muted dynamic response of corporate tax revenue goes beyond the details of our model.
Consider a domestic firm with all bonus-eligible investment, so that I' = 7 post-TCJA. Absent adjustment costs, this
firm chooses K to maximize (1—17) (F K)—(p+ 5)PKK), giving K* = (a/ (p + 6))1/(1_"). In addition to illus-
trating the well-known result (Hall and Jorgenson, 1971) that when T = I' changes in taxes do not distort capital,
this result also implies that the elasticity of long-run corporate revenue TK* —T'6K to K is ap/(p +(1—a)5),
which equals about 0.4 at our parameter values. While we are not aware of other estimates of the dynamic
revenue effects of corporate tax and depreciation changes in isolation, Joint Committee on Taxation (2017, foot-
note 8) notes the offsetting revenue impacts of higher depreciation allowances when they discuss their dynamic
scoring methodology: “The extension of bonus depreciation in the bill is an important contributor to increased
investment incentives created by the bill. Because of the more generous deduction created for new investment
by this provision, the increased investment reduces the taxable base during the time period when this provision
is in force, thus reducing the amount of revenue feedback associated with the increase in GDP”
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Figure 7: Revenue Effects by Component over Various Horizons

A. By Broad Category and Overall

% ',7.;9.. 78 57
g o e H S

V B% ‘v"‘ P "] ] A [~ 5
§ é ;::‘::: g -1.5 -23 %
= B ase Z 3
8, | BE B Zi
< -20{ 2 b S ’ ;
s S :
2-40 6 £ 3:’:.‘ g
S -41.6 -41.6 -41.6 -41.6 4
[$] ‘
o -47.5
- Mechanical Dynamic Personal Total

Corporate Corporate

1 Year [=] 5 Year B 10 Year[ | Cumulative 10 Year

B. Dynamic Corporate Detailed Decomposition

g

5 47

[ XN
c 4 S

o S 2.7
= 5!
g P
S 0] e ““‘“ = POX]
< | Z 55
& Z
i _ o=
Q4 / Kot
= / 4.3
2 / -5.2
C g .
8 6.5
L-8
Corp. T x (Ft - Dy - FO) Corp. I'ix (It - IO)

1 Year [-] 5 Year B8 10 Year [ | Cumulative 10 Year

Notes: Panel A shows the mechanical corporate (purple bars), dynamic corporate (red bars), personal (yellow
bars), and total (blue bars) revenue effects of the TCJA corporate provisions in years 1, 5, and 10 after the TCJA
as well as the cumulative effect over 10 years. Panel B decomposes the dynamic corporate response into the part
coming from changes in taxable income gross of depreciation allowances (blue bars) and the part coming from
changes in investment (red bars). The bars in Panel B do not exactly sum to the red bars in Panel A because they
omit the dynamic effects of FDII and GILTI.

of C-corporation shares are held by taxable entities (Rosenthal and Burke, 2020) and the pref-

erential tax rate on dividend and capital gains income (Cooper et al., 2016).** Offsetting this

*2We use a 12.1% average marginal payout tax rate for taxable domestic accounts (25% of payouts) and a
16.8% average withholding tax rate on dividends paid to foreign owners (25% of ownership, 45% of which is
subject to withholding). Following Cooper et al. (2016), 50% of payouts are dividends. We treat all payouts as
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gain, payouts to owners of pass-throughs decrease due to higher labor costs, which we evalu-
ate at a 20% rate. In combination, higher personal taxes offset 7.7% of the corporate revenue
decline in year 10.

Overall, the dynamic revenue response and higher personal taxes over the first 10 years
offset 3.4% of pre-TCJA corporate revenue. As a result, the total revenue effect closely mirrors
the mechanical corporate effect. After year 10 these additional changes close roughly 20% of
the mechanical revenue decline.

Table 6 decomposes the 10 year revenue changes by major provision and compares the
“cost-per-unit-of-capital”.*> Changes to the METR have the largest effect on K but also cause
the largest reduction in tax revenue, with a unit cost of 10.0% of baseline revenue per year
per additional 1p.p. of capital. Expensing has much lower cost-per-unit-of-capital, reflecting
that it applies only to new investment while the corporate rate reduction also affects income
accruing to the existing capital stock. GILTI raises revenue in addition to increasing domestic
capital. This result follows because of complementarity; had we instead estimated substitution
between domestic and foreign capital, GILTI would have raised revenue but reduced domestic
capital. Appendix Table G.12 shows that these conclusions on the relative cost-per-capital of
different provisions hold when extending the horizon to year 30. Appendix Table G.13 shows
that the 10 year revenue decline diminishes by roughly 10% with phase-out of bonus expensing,

although the effect on the capital stock also diminishes in this scenario.

7.4 Robustness

Table 7 shows how our conclusions vary with alternative model assumptions. The table reports
four outcomes: the percent change in domestic C-corporation investment two years after the
policy, the percent change in the C-corporate capital stock after 10 years, the percent change in
the wage after 10 years, and the percent change in tax revenue over the first 10 years relative
to pre-TCJA corporate revenue. The first row reproduces our baseline model output.

Rows 2 and 3 consider changes in the discount rate that cause general equilibrium damp-
ening. Row 2 parameterizes the interest rate sensitivity using a semi-elasticity of savings to the
interest rate of 50 (Moll, Rachel and Restrepo, 2022), causing the discount rate to slowly rise

toward a value roughly 5 basis points higher in the new steady state. Row 3 instead parameter-

going to equity holders. See Moore and Pecoraro (2021) for further discussion. Marginal tax rates and the share
subject to withholding come from Office of Tax Analysis (2015) and IRS published statistics (https://www.
irs.gov/statistics/soi-tax-stats-foreign-recipients-of-us-income-statistics).

“3The expensing column also includes the effect of the FDII 10% threshold, which amounts to an additional tax
change of 37.5% x the marginal rate x the export share x 10% of domestic tangible capital.
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Table 6: 10 Year Revenue Effects

Percent of no-TCJA corporate revenue

METR only Exp. only GILTT only Total
1. Mechanical corporate —39.0 —3.5 0.0 —41.6
2. Dynamic and personal 2.2 —1.0 1.4 3.4
3. Total —36.8 —4.5 1.4 —38.2
4 (memo): Year 10 K (%) 3.7 1.8 0.6 5.4
5 (memo): (3)/(4) —9.9 —2.5 2.5 —-7.1

Notes: The table shows the present value of total corporate and personal income tax changes for changes to the
METR only, to expensing only, to GILTT only, and for all tax changes simultaneously, expressed as a share of no-
TCJA steady state corporate revenue. Row 1 shows the corporate revenue effects of changes in I', T, 7, T holding
K and K fixed at their no-TCJA level. Row 2 shows the revenue effects of changes in K and K evaluated at the
TCJA tax rates and of payout taxes. Rows 3 shows overall revenue effects in the 10 year window. Row 4 shows
the percent increase in domestic capital after 10 years.

izes the interest rate change as a one-time permanent increase at date 0 using a sensitivity of
2.0 basis points per percentage point of federal debt (Neveu and Schafer, 2024; Mian, Straub
and Sufi, 2022) applied to the cumulated ten year deficit of 0.65% of GDP in Joint Committee
on Taxation (2017). In both scenarios, investment and capital respond modestly less than in
the baseline. Of course, firms may pay less attention to small changes in interest rates versus
large changes in corporate taxes (Gormsen and Huber, 2023).

Row 4 incorporates an upward-sloping supply of capital goods (Orchard, Ramey and Wieland,
2023). Like an increase in the discount rate, higher capital goods prices increase general equi-
librium dampening. However, the most recent evidence on the supply elasticity of capital goods
does not find any price response even at short horizons (House, Mocanu and Shapiro, 2022),
and we would expect if anything a smaller response at longer horizons.

Rows 5 and 6 incorporate forces that reduce dampening. In partial equilibrium, a higher
markup dampens the response of investment to taxes for any given level of the returns to scale
in the production function, because it makes the firm’s revenue function slope downward more
steeply. However, we directly recover the revenue function curvature a. Fixing this parameter,
a higher markup implies less diminishing returns to scale in production, which governs the
general equilibrium response (see footnote 39). Thus, attributing part of the concavity of the
revenue function to markups results in a higher response of capital in row 5. Likewise, allowing
in row 6 for a positive uncompensated labor supply of 0.2 (Congressional Budget Office, 2012)

yields less general equilibrium dampening than in our baseline.
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Table 7: Robustness to Other GE Features

Feature I Ky 2 (1/10) f hljo Taxes,dh
1. Baseline 10.3 5.4 0.8 —38.2
Additional GE forces

2. Savings semi-elasticity = 50 9.6 5.0 0.7 —38.3
3. Discount rate p T 13 b.p. 8.0 4.3 0.5 —38.2
4. Investment supply elasticity = 5 8.1 4.6 0.6 —39.0
5. Markup 4 =1.25 10.7 5.7 1.1 —36.8
6. Labor supply v, =0.2 10.5 5.5 0.8 —37.6
Bonus phase-out

7. Unexpected bonus phase-out 10.3 4.1 0.6 —36.3
8. Anticipated bonus phase-out 11.4 4.7 0.7 —35.7
Alternative ygp

9. ysn=1.8 10.6 5.1 0.7 ~37.8
10. yoz =1.0 9.6 5.6 0.9 -38.4
GILTI payers’ T # 0

11. T =+0.05 9.6 5.0 0.7 —38.6
12. T=-0.05 10.4 5.5 0.8 —37.7

Notes: The column labeled I, shows the percent change in domestic corporate investment after 2 years. The
column labeled K;, shows the percent change in the domestic corporate capital stock after 10 years. The column
labeled PlL0 shows the percent change in the domestic wage after 10 years. The final column shows the 10
year average percent change in revenue relative to pre-TCJA corporate revenue. Row (1) repeats our baseline
calibration. Row (2) sets p, = py + In (kt /f(o) /50, where K denotes total business capital including the non-

corporate sector. Row (3) assumes p jumps by 13 basis points at date 0. Row (4) sets PtK = (f i fo)l/s. Row (5)
sets the markup .# = 1.25. Row (6) sets the uncompensated labor supply elasticity »* = 0.2. Row (7) assumes
unexpected phase-out of bonus depreciation. Row (8) assumes firms expected phase-out of bonus depreciation.
Row (9) assumes a higher ratio of short-to-long-run capital of ysz = 1.8. Row (10) assumes a lower ratio of
short-to-long-run capital of ygz = 1.0. Row (11) assumes the foreign marginal keep rate 1 — 7 for GILII payers
increases by 5%. Row (12) assumes the foreign marginal keep rate 1 — T for GILII payers decreases by 5%. The
results in rows (9)-(12) are based on re-estimated parameters.

Rows 7 and 8 explore the importance of our baseline assumption that 100% bonus depreci-
ation would become a permanent feature of tax policy (Appendix Figure E4 plots the dynamic
response). Row 7 assumes firms did not expect phase-out but it occurs anyway. This scenario
results in the same short-run behavior by construction but a lower terminal capital stock. Row
8 assumes that firms expected phase-out of expensing as written into the TCJA law. In the short
run, these expectations increase investment and capital relative to the permanent case because
the intertemporal substitution toward investment in periods with higher expensing outweighs

the dampening effect of a lower terminal capital stock. By year 10, capital is slightly below the
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baseline case.**

Rows 9 and 10 report robustness to higher and lower values of ygz, where for each alter-
native value we re-estimate the other model parameters. These changes do not substantially
affect aggregate investment in the short-run. Intuitively, our data contain the short-run firm-
level response, making this horizon relatively insensitive to yg even in general equilibrium. It
follows that the long-run capital response roughly scales with y¢z. However, even at year 10
the capital stock and wage are relatively insensitive to the precise value, which also highlights
the difficulty of calibrating adjustment costs to match impulse response dynamics.

Finally, rows 11 and 12 consider alternative assumptions for the change in the foreign
marginal tax rate. Row 11 re-estimates the model parameters and computes the general equi-
librium objects under the condition that the change from global taxation with deferral and firm
expectations of a repatriation holiday to the GILTI regime increased the foreign marginal tax
rate for GILTI payers.* Row 12 reports the same exercise but under the assumption that the
foreign marginal tax rate fell. These alternative assumptions change the model parameters;
for example, an increase in T implies lower foreign capital accumulation and hence requires
greater complementarity to rationalize why domestic investment increased for GILTI payers, so
o falls and a rises. However, whether the domestic investment response in the data arises from
less foreign capital accumulation and greater complementarity or vice versa, the implications

for domestic investment, capital, and wages remain relatively unchanged.

8 Conclusion

This paper combines administrative tax data and a model of global investment behavior to in-
vestigate the effects of the TCJA—the largest corporate tax cut in U.S. history—on the level and
location of investment and capital. The model characterizes four channels through which this
tax policy affected investment: domestic and foreign cost-of-capital subsidies and domestic
and foreign corporate tax rates. Both domestic and foreign investment of U.S. multination-
als increased due to the TCJA, with the increase in domestic investment larger both at firms
experiencing more favorable domestic tax changes as well as at firms with larger incentives

to accumulate foreign capital. Our model interprets the latter increase as evidence of comple-

“The changes in rows 2-7 do not affect the identification of parameters, which does not depend on general
equilibrium forces. Anticipation of bonus phase-out would affect parameter identification and in particular would
break the common-scaling assumption. For comparability with row 7, row 8 reports the effects of anticipated
phase-out holding the parameters fixed at their baseline values.

*>The 5% increase is effectively an upper bound given that GILTI payers pay an average rate of 7% to foreign
governments.
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mentarity between domestic and foreign capital in production. Overall, we estimate a long-run
increase in domestic corporate capital of 6.4% due to the TCJA's corporate provisions.

Despite the dynamic response of capital, the model produces small dynamic revenue ef-
fects. While higher investment increases corporate income and labor payments, the extra tax
revenue from this activity is offset by the higher cost of depreciation deductions, which can be
immediately expensed in the years following the enactment of the tax reform. Consequently,
the total effect on corporate tax revenue is close to the mechanical effect, which is large given
the 14-percentage-point tax rate cut and immediate expensing.

Our quantitative model enables an analysis of other policy counterfactuals. We decompose
the effect of the reform into its constituent parts, such as expensing, lower rates, and interna-
tional provisions, but much more can be done. For example, future research might extend our
approach to consider other policy proposals such as a global minimum tax, country-by-country
provisions, or other reforms.

A second avenue for further research concerns the consequences of the TCJA beyond our
primary focus on tangible capital accumulation. Much more could be done to understand the
effects of the TCJA's provisions on research and development (R&D), including the transition
from expensing to amortization. Likewise, more work could be done using administrative data
to assess whether the TCJA affected profit-shifting behavior by both U.S. multinationals and

foreign multinationals with a U.S. presence.

48



References

Akcigit, Ufuk, John Grigsby, Tom Nicholas, and Stefanie Stantcheva. 2021. “Taxation and

Innovation in the Twentieth Century*.” The Quarterly Journal of Economics, 137(1): 329-
385.

Albertus, James, Brent Glover, and Oliver Levine. Forthcoming. “The Real and Financial
Effects of Internal Liquidity: Evidence from the Tax Cuts and Jobs Act.” Journal of Financial
Economics.

Alexander, Lewis, and Janice Eberly. 2018. “Investment Hollowing Out.” 66(1).

Altshuler, Rosanne, Lysle Boller, and Juan Carlos Suarez Serrato. 2023. “Tax Planning and
Multinational Behavior.”

Amberger, Harald, and Leslie A. Robinson. 2023. “The initial effect of U.S. tax reform on
foreign acquisitions.” Review of Accounting Studies.

Antras, Pol, and Davin Chor. 2022. “Chapter 5 - Global value chains.” In Handbook of In-
ternational Economics: International Trade, Volume 5. Vol. 5 of Handbook of International
Economics, , ed. Gita Gopinath, Elhanan Helpman and Kenneth Rogoff, 297-376. Elsevier.

Atwood, TJ, Jimmy Downes, Jodi Henley, and Mollie Mathis. 2023. “The Impact of US tax
reform on US firm acquisitions of domestic and foreign targets.” Available at SSRN 3600978.

Auerbach, Alan J. 1983. “Corporate Taxation in the United States.” Brookings Papers on Eco-
nomic Activity, 1983(2): 451-513.

Auerbach, Alan J. 2018. “Measuring the Effects of Corporate Tax Cuts.” Journal of Economic
Perspectives, 32(4): 97-120.

Auerbach, Alan J., and Kevin A. Hassett. 1992. “Tax Policy and Business Fixed Investment in
the United States.” Journal of Public Economics, 47(2): 141-170.

Barro, Robert J., and Jason Furman. 2018. “The macroeconomic effects of the 2017 tax
reform.” Brookings Papers on Economic Activity, Spring: 257-345.

Becker, Johannes, and Nadine Riedel. 2012. “Cross-border tax effects on affiliate invest-
ment—evidence from European multinationals.” European Economic Review, 56(3): 436—
450.

Beyer, Brooke D., Jimmy E Downes, Mollie E. Mathis, and Eric T. Rapley. 2023a. “U.S.
Multinational Companies’ Payout and Investment Decisions in Response to International Tax
Provisions of the Tax Cuts and Jobs Act of 2017.” Journal of the American Taxation Association,
45(1): 35-61.

Beyer, Brooke D, Jimmy F Downes, Mollie E Mathis, and Eric T Rapley. 2023b. “US multi-
national companies’ payout and investment decisions in response to international tax pro-
visions of the Tax Cuts and Jobs Act of 2017.” Journal of the American Taxation Association,
45(1): 35-61.

49



Bilicka, Katarzyna Anna. 2019. “Comparing UK Tax Returns of Foreign Multinationals to
Matched Domestic Firms.” American Economic Review, 109(8): 2921-53.

Blouin, Jennifer, and Leslie A Robinson. 2020. “Double counting accounting: How much
profit of multinational enterprises is really in tax havens?” SSRN 3491451.

Brainard, S. Lael. 1993. “A Simple Theory of Multinational Corporations and Trade with a
Trade-Off Between Proximity and Concentration.” National Bureau of Economic Research
Working Paper 4269.

Bunn, Daniel. 2021. “U.S. Cross-border Tax Reform and the Cautionary Tale of GILTL.” Tax
Foundation Fiscal Fact, Accessed: [insert date here].

Caballero, Michael J. 2020. “Abandoning §78 and the After-Tax Computation of GILTI: How
Getting the Math Right Became Getting the Math Wrong.” Tax Management International
Journal, 50(TMILJ 01): Specific page numbers, if available. Copyright 2020 by The Bureau of
National Affairs, Inc. (800-372-1033).

Chamberlain, Gary. 1982. “Multivariate regression models for panel data.” 18(1): 5-46.

Chen, Zhao, Xian Jiang, Zhikuo Liu, Juan Carlos Suarez Serrato, and Daniel Yi Xu. 2023.
“Tax Policy and Lumpy Investment Behaviour: Evidence from China’s VAT Reform.” Review
of Economic Studies, 90(2): 634-674.

Chirinko, Robert S., Steven M. Fazzari, and Andrew P Meyer. 1999. “How Responsive is
Business Capital Formation to its User Cost? An Exploration with Micro Data.” Journal of
Public Economics, 74: 53-80.

Chodorow-Reich, Gabriel, Matthew Smith, Owen Zidar, and Eric Zwick. 2025. “Tax Reform
and Finance: Evidence from the Tax Cuts and Jobs Act.” Working Paper.

Chodorow-Reich, Gabriel, Owen Zidar, and Eric Zwick. 2024. “Lessons from the Biggest
Business Tax Cut in US History.” Journal of Economic Perspectives, 38(3): 61-88.

Clark Center for Global Markets, Chicago Booth. 2023. “The Tax Cuts and Jobs Act (TCJA)
of 2017: Poll of Academic Experts.” Online Survey.

Clausing, Kimberly A. 2020. “Profit Shifting Before And After The Tax Cuts And Jobs Act.”
National Tax Journal, 73(4): 1233-1266.

Coen, Robert M. 1969. “Tax Policy and Investment Behavior: Comment.” The American Eco-
nomic Review, 59(3): 370-379.

Congressional Budget Office. 2012. “How the Supply of Labor Responds to Changes in Fiscal
Policy.”

Congressional Budget Office. 2017. “An Update to the Budget and Economic Outlook: 2017
to 2027.”

Congressional Budget Office. 2018. “The Budget and Economic Outlook: 2018 to 2028.”

50



Congressional Budget Office. 2019. “Marginal Federal Tax Rates on Labor Income: 1962 to
2028.” Congressional Budget Office Report.

Cooper, Michael, John McClelland, James Pearce, Richard Prisinzano, Joseph Sullivan,
Danny Yagan, Owen Zidar, and Eric Zwick. 2016. “Business in the United States: Who
Owns It, and How Much Tax Do They Pay?” Tax Policy and the Economy, 30(1): 91-128.

Costinot, Arnaud, and Ivan Werning. 2019. “Lerner Symmetry: A Modern Treatment.” Amer-
ican Economic Review: Insights, 1(1): 13-26.

Council of Economic Advisers. 2018. Economic Report of the President. Washington, D.C.:U.S.
Government Printing Office.

Crawford, Steven, and Garen Markarian. 2024. “The effect of the tax cuts and jobs act of
2017 on corporate investment.” Journal of Corporate Finance, 87: 102619.

Cummins, Jason G., Kevin A. Hassett, and R. Glenn Hubbard. 1994. “A Reconsideration
of Investment Behavior Using Tax Reforms as Natural Experiments.” Brookings Papers on
Economic Activity, 2: 1-74.

Cummins, Jason G., Kevin A. Hassett, and R. Glenn Hubbard. 1996. “Tax Reforms and
Investment: A Cross-Country Comparison.” Journal of Public Economics, 62(1-2): 237-273.

Curtis, E. Mark, Daniel G Garrett, Eric C Ohrn, Kevin A Roberts, and Juan Carlos
Suarez Serrato. 2021. “Capital Investment and Labor Demand.” , (29485).

De Mooij, Ruud A. 2011. “The Tax Elasticity of Corporate Debt: A Synthesis of Size and Vari-
ations.”

Desai, Mihir A., and Austan D. Goolsbee. 2004. “Investment, Overhang, and Tax Policy.”
Brookings Papers on Economic Activity, 35(2): 285-355.

Desai, Mihir A, and William M Gentry. 2004. “The character and determinants of corporate
capital gains.” Tax Policy and the Economy, 18: 1-36.

Desai, Mihir A, C Fritz Foley, and James R Hines Jr. 2009. “Domestic effects of the foreign
activities of US multinationals.” American Economic Journal: Economic Policy, 1(1): 181-203.

Devereux, Michael B and Rachel Griffith. 2003. “Evaluating Tax Policy for Location Deci-
sions.” International Tax and Public Finance, 10(2): 107-126.

Dharmapala, Dhammika. 2014. “What do we know about base erosion and profit shifting? A
review of the empirical literature.” Fiscal Studies, 35(4): 421-448.

Dharmapala, Dhammika. 2018. “The consequences of the Tax Cut and Jobs Act’s international
provisions: Lessons from existing research.” National Tax Journal, 71(4): 707-728.

Dharmapala, Dhammika. 2024. “The consequences of the 2017 US international tax reform:
a survey of the evidence.” International Tax and Public Finance, 1-21.

51



Dharmapala, Dhammika, C. Fritz Foley, and Kristin J. Forbes. 2011. “Watch What I Do, Not
What I Say: The Unintended Consequences of the Homeland Investment Act.” Journal of
Finance, 66(3): 753-787.

Dowd, Tim, Paul Landefeld, and Anne Moore. 2017. “Profit shifting of US multinationals.”
Journal of Public Economics, 148: 1-13.

Dunker, Mathias, Michael Overesch, and Max Pflitsch. 2022. “The effects of the U.S. tax
reform on investments in low-tax jurisdictions - Evidence from cross-border M & As.” Working
Paper.

Dyreng, Scott D, Fabio B Gaertner, Jeffrey L. Hoopes, and Mary E Vernon. 2023. “The Effect
of US Tax Reform on the Taxation of US Firms’ Domestic and Foreign Earnings.” Contempo-
rary Accounting Research, 40(3): 1881-1908.

Edgerton, Jesse. 2010. “Investment Incentives and Corporate Tax Asymmetries.” Journal of
Public Economics, 94(11-12): 936-952.

Feldstein, Martin. 1982. “Inflation, Tax Rules and Investment: Some Econometric Evidence.”
Econometrica, 825-862.

Flaaen, Aaron, and Justin R. Pierce. 2019. “Disentangling the Effects of the 2018-2019 Tariffs
on a Globally Connected U.S. Manufacturing Sector.” Board of Governors of the Federal
Reserve System (U.S.) Finance and Economics Discussion Series 2019-086.

Foertsch, Tracy. 2022. “2021 Effective Tax Rates on New Investment for OECD Countries.”
Office of Tax Analysis Technical Paper 9.

Furman, Jason. 2020. “Prepared Testimony for the Hearing “The Disappearing Corporate In-
come Tax”.” Presented to the U.S. House of Representatives Committee on Ways and Means.

Gale, William G., and Claire Haldeman. 2021. “The Tax Cuts and Jobs Act: Searching for
Supply-Side Effects.” National Tax Journal, 74(4): 895-914.

Gale, William, Hilary Gelfond, Aaron Krupkin, Mark J. Mazur, and Eric Toder. 2019. “Ef-
fects of the Tax Cuts and Jobs Act: A Preliminary Analysis.” National Tax Journal, 71(4): 589-
612.

Garcia-Bernardo, Javier, Petr Jansky, and Gabriel Zucman. 2022. “Did the Tax Cuts and Jobs
Act Reduce Profit Shifting by US Multinational Companies?” National Bureau of Economic
Research Working Paper 30086.

Giroud, Xavier, and Joshua Rauh. 2019. “State Taxation and the Reallocation of Business Ac-
tivity: Evidence from Establishment-Level Data.” Journal of Political Economy, 127(3): 1262—
1316.

Goodspeed, Tyler, and Kevin Hassett. 2022. “The 2017 Tax Reform Delivered as Promised.”

Goolsbee, Austan. 1998. “Investment Tax Incentives, Prices, and the Supply of Capital Goods.”
Quarterly Journal of Economics, 113(1): 121-148.

52



Gormsen, Niels Joachim, and Kilian Huber. 2023. “Corporate Discount Rates.” National Bu-
reau of Economic Research Working Paper 31329.

Graham, John R. 1996. “Proxies for the corporate marginal tax rate.” Journal of Financial
Economics, 42: 187-221.

Gravelle, Jane, and Donald Marples. 2025. “Economic Effects of the Tax Cuts and Jobs Act.”
Congressional Research Service R48485. Accessed: 2025-04-11.

Gravelle, Jane G., and Donald J. Marples. 2019. “The Economic Effects of the 2017 Tax
Revision: Preliminary Observations.” Congressional Research Service CRS Report R45736.
Updated version.

Gutiérrez, Germdan, and Thomas Philippon. 2017. “Investmentless Growth: An Empirical
Investigation.” Brookings Papers on Economic Activity, 89-169.

Hall, Robert E, and Dale Jorgenson. 1971. “Application of the theory of optimum capital
accumulation.” Tax Incentives and Capital Spending.

Hall, Robert E., and Dale W. Jorgenson. 1967. “Tax Policy and Investment Behavior.” Ameri-
can Economic Review, 57(3): 391-414.

Hanlon, Michelle, Jeffrey L. Hoopes, and Joel Slemrod. 2019. “Tax reform made me do it!”
Tax Policy and the Economy, 33(1): 33-80.

Hassett, Kevin A., and R. Glenn Hubbard. 2002. “Tax Policy and Business Investment.” Hand-
book of Public Economics, 3.

Hayashi, Fumio. 1982. “Tobin’s Marginal q and Average q: A Neoclassical Interpretation.”
Econometrica, 50(1): 213-224.

Helpman, Elhanan. 1984. ‘A Simple Theory of International Trade with Multinational Corpo-
rations.” Journal of Political Economy, 92(3): 451.

Hines, James R. 1996. “Altered States: Taxes and the Location of Foreign Direct Investment
in America.” American Economic Review, 86(5): 1076-1094.

House, Christopher, and Matthew Shapiro. 2008. “Temporary Investment Tax Incentives:
Theory with Evidence from Bonus Depreciation.” American Economic Review, 98(3): 737-
68.

House, Christopher L, Ana-Maria Mocanu, and Matthew D Shapiro. 2022. “Stimulus Effects
of Investment Tax Incentives: Production versus Purchases.” National Bureau of Economic
Research Working Paper 23391.

Huang, Jing, Benjamin Osswald, and Ryan J. Wilson. 2023. “The Effect of U.S. Tax
Reform on U.S. R&D-Intensive Multinational Companies.” SSRN, Available at SSRN:
https://ssrn.com/abstract=4468276 or http://dx.doi.org/10.2139/ssrn.4468276.

53



Joint Committee on Taxation. 2017. “Macroeconomic Analysis of the Conference Agreement
for HR 1, the “Tax Cuts and Jobs Act”.” Jex-69-17.

Kennedy, Patrick J., Christine Dobridge, Paul Landefeld, and Jake Mortenson. 2022. “ The
Efficiency-Equity Tradeoff of the Corporate Income Tax: Evidence from the Tax Cuts and
Jobs Act.” Working Paper.

Kopp, Emanuel, Daniel Leigh, Susanna Mursula, and Suchanan Tambunlertchai. 2019.
“U.S. Investment Since the Tax Cuts and Jobs Act of 2017.” International Monetary Fund
IMF Working Paper 2019/120.

Krull, Linda K., and Juan Wu. 2022. “Changes in U.S. Multinational Firms’ Investment and
Income Shifting after the 2017 Tax Cuts and Jobs Act (TCJA).” SSRN, Available at SSRN:
https://ssrn.com/abstract=4260654 or http://dx.doi.org/10.2139/ssrn.4260654.

Lyon, Andrew B. 2020. “Insights on trends in U.S. cross-border M & A transactions after the
Tax Cuts and Jobs Act.”

Mian, Atif R, Ludwig Straub, and Amir Sufi. 2022. “A Goldilocks Theory of Fiscal Deficits.”
National Bureau of Economic Research Working Paper 29707.

Moll, Benjamin, Lukasz Rachel, and Pascual Restrepo. 2022. “Uneven Growth: Automa-
tion’s Impact on Income and Wealth Inequality.” Econometrica, 90(6): 2645-2683.

Moon, Terry S. 2022. “Capital Gains Taxes and Real Corporate Investment: Evidence from
Korea.” American Economic Review, 112(8): 2669-2700.

Moore, Rachel, and Brandon Pecoraro. 2021. “A Tale of Two Bases: Progressive Taxation of
Capital and Labor Income.” Public Finance Review, 49(3): 335-391.

Neveu, Andre, and Jeffrey Schafer. 2024. “Revisiting the Relationship Between Debt and
Long-Term Interest Rates.” Congressional Budget Office Working Paper 2024-05. Emails:
ed.gamber@cbo.gov, john.seliski@cbo.gov.

Office of Tax Analysis. 2015. “Marginal Income Tax Rates by Income Source.” OTA Staff Report.

Ohrn, Eric. 2018. “The Effect of Corporate Taxation on Investment and Financial Policy: Evi-
dence from the DPAD.” American Economic Journal: Economic Policy, 10(2): 272-301.

Orchard, Jacob, Valerie A Ramey, and Johannes F Wieland. 2023. “Micro MPCs and Macro
Counterfactuals: The Case of the 2008 Rebates.” National Bureau of Economic Research
Working Paper 31584.

Poterba, James M., and Lawrence H. Summers. 1983. “Dividend taxes, corporate invest-
ment, and ‘Q’.” Journal of Public Economics, 22(2): 135-167.

Richmond, Jordan, Lucas Goodman, Adam Isen, and Matt Smith. 2024. “Tax Policy, Invest-
ment, and Firm Financing: Evidence from the US Interest Limitation.” NTA.

54



Rosenthal, Steve, and Theo Burke. 2020. “Who’s Left to Tax? US Taxation of Corporations
and Their Shareholders.”

Samuel, David M. P 2023. “The Effect of the Tax Cuts and Jobs Act on Foreign Investment of
U.S. Multinational Corporations.”

Shevlin, Terry. 1990. “Estimating Corporate Marginal Tax Rates with Asymmetric Tax Treat-
ment of Gains and Losses.” Journal of the American Taxation Association, 11(2).

Slemrod, Joel. 2018. “Is This Tax Reform, or Just Confusion?” Journal of Economic Perspectives,
32(4): 73-96.

Sudrez Serrato, Juan Carlos. 2018. “Unintended Consequences of Eliminating Tax Havens.”

Summers, Lawrence H. 1981. “Taxation and Corporate Investment: A g-Theory Approach.”
Brookings Papers on Economic Activity, 1981(1): 67-140.

Winberry, Thomas. 2021. “Lumpy Investment, Business Cycles, and Stimulus Policy.”
111(1): 364-96.

Yagan, Danny. 2015. “Capital Tax Reform and the Real Economy: The Effects of the 2003
Dividend Tax Cut.” American Economic Review, 105(12): 3531-3563.

Zwick, Eric. 2021. “The Costs of Corporate Tax Complexity.” American Economic Journal: Eco-
nomic Policy, 13(2): 467-500.

Zwick, Eric, and James Mahon. 2017. “Tax Policy and Heterogeneous Investment Behavior.”
American Economic Review, 107(1): 217-48.

55



