DP

RIETI Discussion Paper Series 21-E-087

Windfalls? Costs and Benefits of Investment Tax Incentives due to
Financial Constraints

ORIHARA, Masanori
University of Tsukuba

SUZUKI, Takafumi
Aichi Shukutoku University

The Research Institute of Economy, Trade and Industry

https://www.rieti.go.jp/en/

RIETI Discussion Paper Series 21-E-087
October 2021

Windfalls? Costs and Benefits of Investment Tax Incentives due to Financial Constraints *
Masanori ORIHARA
University of Tsukuba
Takafumi SUZUKI
Aichi Shukutoku University
Abstract
We find that financially unconstrained firms claimed temporary investment tax incentives more
often than their constrained counterparts. The former, however, did not necessarily increase their
investments. We consider a 2014 tax reform in Japan which introduced both an investment tax
credit and bonus depreciation, using confidential tax return survey data. Our data show low
adoption rates, only 25%, in line with the recent literature. Many of them claimed the tax credit,
which brings direct monetary benefits. Our finding is most prominent for a comparison between
public and private firms among various constrained measures: the former claimed the tax credit
more often and the bonus depreciation less often than the latter. Older firms claimed tax benefits.
This might suggest that prior experience with claiming tax credits plays a role. Inconsistent with
currently accepted theories, investment opportunities did not lead to more applications. Tax
incentives encouraged investment mostly by financially constrained firms, such as private firms,
small firms, and non-bond issuers. Our findings demonstrate a novel cost associated with
investment tax incentives: encouraging financially constrained firms’ investment through tax
incentives has the side effect of unintended tax benefits for unconstrained firms.
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1. Introduction
Firms that claim tax incentives for investment, such as tax credits or bonus depreciation, must
obtain financing beforehand. This is attributable to the common design of tax policies;
governments give tax refunds for tax credits after firms spend their capital expenditures, not
up front like subsidies. Bonus depreciation allows firms to deduct more of the investment costs
afterwards. Investment requires funds. These arguments lead to our hypothesis: financially
unconstrained firms claim investment tax incentives more often than their constrained
counterparts due to this gap in timing between securing financing and tax refunds.
Our hypothesis is not theoretically straightforward. One theory suggests that financially
constrained firms are more likely to claim investment tax incentives because of the perceived
high value of additional cash from the government. Some empirical studies rely on this theory
(e.g., Zwick and Mahon 2017; Liu and Mao 2019). It also implies that improved access to
financing, such as through monetary easing, reduces the social value of tax incentives through
a reduction of the number of constrained firms. Our hypothesis, in contrast, emphasizes that
market frictions impede financing investment in the first place, because constrained firms may
not be able to wait for ex-post tax refunds. This theory has the opposite implication: access to
financing makes tax incentives more effective or more widely used. Our test thus contributes
to theoretical developments as well as policy discussions about the interaction of fiscal and
monetary policies.
Our paper deals with economic policies against large shocks, including the coronavirus
pandemic. Two policies are often implemented in the following order: first, central banks
implement monetary easing to mitigate financial frictions, and then governments introduce
temporary investment tax incentives to encourage economic recovery. 1 This order is common
because of the political process involved in the latter. For example, in the COVID-19 pandemic,
the Bank of Japan promptly announced that it would increase its purchases of commercial paper
from 2.2 to 3.2 trillion yen, bonds from 3.2 to 4.2 trillion yen and exchange-tradable funds from
6 to 12 trillion yen. The Japanese government later announced that it would introduce an
investment tax credit and bonus depreciation on a temporary basis for certain types of capital
spending, such as in information technology, in the fiscal year of 2021. Similarly, after the
global financial crisis of 2008, the Fed implemented massive monetary easing, and then the US
government reintroduced bonus depreciation. 2

Cantú et al. (2021) present a global database on monetary responses during the pandemic. The most
up-to-date database can be found at the webpage of the Bank for International Settlements at
https://www.bis.org/publ/work934.htm. OECD lists tax policy responses of their member countries at
https://www.oecd-ilibrary.org/sites/9e2dbb95-en/index.html?itemId=/content/component/9e2dbb95en#section-d1e1942.
2
Fiscal and monetary policies during the pandemic attract considerable attention. Benmelech and TzurIlan (2020) study the determinants of these policies. Devereux et al. (2020) focus on fiscal policies.
2
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Our setting is a 2014 tax reform in Japan. It introduced two tax incentives that were
available between 2014 January and 2017 March for domestic investments: i) a 5% tax credit
for capital expenditures up to 20% of corporate tax payments by 2016 March and 4% after that
up to March 2017 and ii) an immediate depreciation by 2016 March and a 50% bonus
depreciation from then up to March 2017. Firms could claim both. This availability of both
incentives provides a unique opportunity to study managerial responses to investment tax
incentives which could not be addressed by related studies that focused on tax reforms that
introduced only one. The corporate income tax rates (including local corporate taxes) were
34.62% in 2014, 32.11% in 2015, and 29.97% in 2016-17.
The data sources are tax return survey data of Japanese firms collected by the Ministry of
Economy, Trade and Industry and accounting data by Tokyo Shoko Research. The final sample
consists of 5,763 firms. Our data show that only 24.6% of the firms claimed at least one of the
tax incentives. This low adoption rate is consistent with recent findings reported on various tax
dimensions (Cui, Hicks, and Xing 2020 and Kitchen and Knittel 2016 on bonus depreciation;
Pham 2019 on corporate income tax reduction; Zwick 2020 on loss carryforward).
We use six unconstrained measures: i) stock market listing, ii) bond issuance, iii) cash
holdings, iv) cash flow, v) dividend payments, and vi) firm size. The latter five measures are
widely used, while the first is novel. It captures access to public equity markets. Finance
theories suggest that pressure from stock markets can reduce public firms’ investment levels to
increase short-term profitability (Stein 1989; Asker, Farre-Mensa, Ljungqvist 2015). This
argument implies two predictions. First, public firms claim investment tax credits, not bonus
depreciation, because the former provides direct monetary benefits through reduced tax liability.
Second, they do not increase their capital expenditures due to short-termism. These two
predictions in aggregate provide a negative implication for tax policies: public firms claim tax
credits just to increase after-tax profits, not to increase investment.
We exploit cross-sectional variation in these six measures as well as other covariates as of
2013. We thus place financially unconstrained firms, evaluated in 2013, in the treatment group
because these firms have better access to funds and can more easily claim tax incentives than
constrained ones. We include all the measures in regression. This specification can isolate the
effect of one measure after controlling for others. For example, finance literature shows that
public firms are more likely to pay dividends than private ones (Michaely and Roberts 2012).
Our approach can examine whether financially unconstrained firms, defined as dividend payers,
claim tax incentives after controlling for their stock market listing status.
We find that financially unconstrained (i.e., treated) firms claimed either the tax credit or
the bonus depreciation more often than their constrained counterparts, using a discrete choice
(Probit) model. We observe this positive effect across all the six constraint measures. The
Related working papers can be found, among others, at the webpage of the National Bureau of
Economic Research at https://www.nber.org/nber-studies-related-covid-19-pandemic-topic-area.
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estimates are economically significant. For example, public firms claimed the investment tax
incentives 4.4 percentage points more often than private ones. One standard deviation increase
in firm size measured by assets increased the likelihood of claiming by 10.7 percentage points.
We furthermore make a comparison between the tax credit and the bonus depreciation.
22.0% of the firms claimed the former, but only 4.9% the latter. This preference is the clearest
in the comparison between public and private firms among various constraint measures: public
firms claimed the tax credit more often and the bonus depreciation less often than private ones.
Additional analyses provide more insights. First, firms did not respond to investment
opportunities, measured by Tobin’s Q or lagged sales growth. They imply that financing, rather
than real investment demand, motivated the application for tax incentives. Second, older firms
and those with CEOs with college degrees claimed tax incentives more often. We interpret this
to mean that knowledge of and experience with tax systems encouraged firms to apply for tax
incentives. Third, consistent with the design of the tax policy, those with positive taxable
income, without loss carryforwards claimed, with high tangibility claimed tax incentives more
often. Fourth, cash accumulated prior to the tax reform induced tax claims only among private
firms without access to bond markets, for which internal financing is the only source.
We also examine whether tax claimers increased capital expenditures, which in turn
provided negative messages to policy makers. First, we confirm that tax claimers increased
capital expenditures with regression and matching estimation, in line with the existing evidence
(Fan and Liu 2020; Liu and Mao 2019; Maffini, Xing, and Devereux 2019; Ohrn 2019; Zhang,
Chen, and He 2018; Zwick and Mahon 2017). Second, we find that constrained firms, such as
private ones, increased capital expenditures, while constrained counterparts did not. This
finding is also in line with some of the previous studies (Zwick and Mahon 2017; Liu and Mao
2019). Interpretation of this finding coupled with the previous one reveals a unique cost of
investment tax incentives. They imply that unconstrained firms claim investment tax credits
for obtaining tax benefits without increasing their investment levels.
Our paper contributes to the literature and policy discussions. Our findings imply that wellfunctioning financial markets have both positive and negative effects on investment tax
incentives. Financing can facilitate the application of investment tax incentives. This
apparently provides support for recent policy measures against COVID-19: central banks,
including the Fed, the ECB, and the Bank of Japan, implemented monetary easing as early as
March 2020, and governments later introduced or will introduce fiscal measures to encourage
investment. Our findings, however, imply a novel dark side. Governments must provide
unintended tax benefits for firms that aggressively claim tax incentives without increasing their
investments. We highlight that these are financially less constrained firms whose presence is
likely to increase due to preceding monetary policies.
Our study is closely related to the literature that identifies the causal effect of tax incentives
on investment (Fan and Liu 2020; Liu and Mao 2019; Maffini, Xing, and Devereux 2019; Ohrn
4

2019; Zhang, Chen, and He 2018; Zwick and Mahon 2017). We point out two differences. First,
they exploit a variation in the eligibility of the tax incentives or the magnitude of the expected
tax benefits, not the actual application. Second, they address the effect of financial constraints
indirectly with sample-split analyses: they separately estimate the tax sensitivity of investment
among constrained and unconstrained firms. Previous studies have only limited policy
implications. For example, Zwick and Mahon (2017) find that tax incentives stimulated
investment among constrained firms, but not among unconstrained ones. They interpret that to
mean that tax incentives are more effective for financially constrained firms. However, it does
not rule out the possibility that most unconstrained firms claim tax benefits, even when the
magnitudes of the tax benefits are not as large as those for constrained firms. This possibility
contains an opposite implication: tax incentives are more effective, or used more often, by
financially unconstrained firms.
We contribute to a small but rapidly growing body of literature in which firms claim tax
incentives (Cui, Hicks, and Xing 2020; Kitchen and Knittel 2016; Pham 2019; Zwick 2020).
They unanimously report low adoption rates, which seems puzzling from widely accepted
behavioral assumptions in economics. The literature attributes these low rates to tax awareness,
previous experiences, or complexity. We find a new factor, financial constraints, that can
explain the low rates. Moreover, some of our findings, such as claimants lacking interest in
investment opportunities, as well as the causes of low adoption rates reported in the literature,
question the implicit assumptions in the studies of the effects of investment tax incentives; they
generally assume that the potential magnitude of the tax benefit drives tax applications. Our
findings and those in the literature thus challenge the legitimacy of their difference-indifferences analyses.
We also raise a policy implication on the type of investment tax incentives: investment tax
credit or bonus depreciation. The Japanese setting, in which both were introduced, reveals that
more firms chose the former. This finding, however, does not imply that governments should
offer the former, because we determine that public firms used it for increasing their after-tax
profitability, not investments.
Finance and tax literature pays considerable attention to the consequences of pressure from
the stock market. 3 Asker, Farre-Mensa, and Ljungqvist (2015) find that stock listing reduces
corporate investment due to short-termism pressure from the stock market. Feldman et al.
(2021) use US tax return data and identify the existence of short-term pressure in R&D
investment, although this negative effect is not large enough to mute the advantages of stock
listing. The literature also points out that public firms are less tax aggressive than private ones
(Lin, Mills, Zhang 2014). Hanlon and Slemrod (2009) report that stock markets react
negatively to news on tax sheltering, even though it reduces tax liability, because such activities
often involve managerial extraction of private benefits (Desai and Dharmapala 2006). Our
3

Orihara (2017) summarizes the costs and benefits of stock market listing in more detail.
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finding shows that public firms were more aggressive in investment tax incentives, possibly
because these incentives did not involve agency problems.
The rest of this paper is organized as follows. Section 2 describes the background
information and hypothesis. Section 3 presents research design. Section 4 shows results.
Section 5 states the conclusion.

2. Background and Hypothesis
2.1. Institutional Background
The Japanese government designed their tax reform plan to encourage corporate investment
and unveiled in October 2013. There were three factors behind this reform. First, the
government attributed the weak economic growth after the bursting of the asset price bubble
in the 1990s, often referred to as the lost two decades, to sluggish corporate investment. The
second factor was an increase in the consumption tax rate from 5% to 8% in April 2014. The
government sought to counteract the potential negative effects on the economy from an
anticipated decline in consumer sentiment. The third was Abenomics. It was a set of economic
policies implemented by Shinzo Abe, the prime minister of Japan from December 2012 to
September 2020. Abenomics consisted of expansionary monetary and fiscal policies and
various economic growth policies. The tax reform was a part of the fiscal policies.
The 2014 tax reform was less likely to have been anticipated. In 2013, the government
introduced an earlier tax reform; it allowed firms that increased capital expenditures by over
10% to claim a 3% tax deduction or a 30% bonus depreciation. This tax system, however, was
not widely used because the hurdle of the over 10% increase of capital expenditures was too
high for many firms. A newspaper article in the Nikkei, the most widely read economic
newspaper in Japan, reported on August 29, 2013, that the government would introduce a new
system without this restrictive condition. A detailed tax plan was not disclosed at this time. The
plan was finalized in September 2013 and implemented in January 2014.
The 2014 reform introduced an investment tax credit and a bonus depreciation. Firms could
claim both. Firms could claim a 5% tax credit in FY2014-15 4 and a 4% one in FY2016 against
corporate tax liabilities of up to 20%. Firms could also claim an immediate depreciation in
FY2014-15 and an accelerated depreciation of 50% in FY2016. The incentives were therefore
more generous in the first two years than the last year. Only domestic investments were eligible.
Not all domestic capital investments were eligible. This system classified eligible
investments into two categories: A-type and B-type. The A-type was an investment in the latest
version of property, plant, or equipment. The investment had to achieve an annual productivity
growth of one percentage relative to the previous version to be eligible. Whether the investment
The fiscal year in Japan is from April to March. This tax system was available from January 2014,
which is in FY2013. We write “FY2014-15” for simplicity.
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met this requirement had to be certified by industrial associations. They defined “productivity
growth”; for example, it could be an output per unit of time or energy efficiency. The B-type
was capital investment with a return of at least 15%. The return was calculated as the threeyear average of expected operating earnings plus depreciation divided by the capital
expenditures. Accountants certified whether the investment plan could achieve this return.
We can argue that these eligibility requirements was not a major hurdle for firms. For
example, Hiromasa Yonekura, who was the chair of the Keidanren, one of the most influential
industrial organization in Japan, stated that the requirements were easy to meet, in a Nikkei
article on October 19. 23.2% and 7.5% of firms used type-A and type-B, respectively. The
flexibility of the definition of “productivity growth” in the former type appears to have
provided more applications.

2.2. Theoretical and Empirical Developments to the Literature
Recent empirical studies have established the causal link between investment tax incentives
and investment, mostly with firm-level tax return data in various countries using difference-indifferences approaches. Fan and Liu (2020), Liu and Mao (2019), Zhang, Chen, and He (2018)
use data in China, Ohrn (2019) and Zwick and Mahon (2017) in the US, and Maffini, Xing,
and Devereux (2019) in the UK.
They study tax reforms that introduced a tax credit or a bonus depreciation, but not both.
The following studies focus on bonus depreciation. Zwick and Mahon (2017) study one in the
US. The treatment group consists of firms with long-lived equipment, which are likely to
benefit from bonus depreciation, and the control group with short-lived equipment. Ohrn
(2019) utilizes state-level adoption of policies implemented by the US federal government. The
treatment group consists of adopting states. Maffini, Xing, and Devereux (2019) use
accelerated first-year capital allowances in 2004 in the UK. Their treatment group consists of
small and medium-sized enterprises, which can claim the allowances with more favorable rates
than large firms. Fan and Liu (2014) use the accelerated deprecation introduced in 2014 in
China for firms in some industries. They are the treatment group. Some other papers study a
tax credit. Zhang, Chen, and He (2018) use a 2004 value-added tax reform in China. It
introduced an investment tax credit for firms in certain industries and regions. They make up
the treatment group. Liu and Mao (2019) use value-added tax reforms in China that allow firms
to deduct capital expenditures from final product sales in the calculation of tax liability. Their
treatment group consists of eligible firms in specific industry-region-years.
Many of these papers also examine a topic closely related to our focus: heterogeneities in
responses to investment tax incentives between financially constrained and unconstrained firms.
Theories suggest that firms with constrained access to funds may not be able to achieve the
optimal level of investment. These constrained firms must rely on cash flow or holdings to
finance their investment. Empirical studies since Fazzari, Hubbard, and Petersen (1988)
7

provide ample evidence that corporate investment of constrained firms is sensitive to cash flow
(See Almeida, et al. 2014 for a survey). These theories imply that investment tax credits should
encourage investment through increased cash flow from the government, especially among
financially constrained firms. Although accelerated depreciation does not provide a direct
refund, firms can effectively borrow from the government via an early depreciation allowance.
Constrained firms should value immediate cash flow relative to unconstrained ones due to
higher discount rates. Theories thus imply that bonus deprecation should also encourage
investment by constrained firms.
The empirical literature, however, reports mixed evidence backing up these predictions.
Liu and Mao (2019) and Zwick and Mahon (2017) support them. They find that tax incentives
stimulate investment among financially constrained firms, not necessarily among
unconstrained ones. In contrast, Edgerton (2010), Fan and Liu (2020), and Maffini, Xing, and
Devereux (2019) do not support this conclusion. Edgerton (2010) points out the possibility that
financially constrained firms could not finance in advance and thus could not receive ex post
cash flow as a tax incentive. These mixed findings warrant further investigation.
We highlight two limitations in these studies. First, they classify firms into treatment and
control groups based on eligibility for the tax incentives or the magnitude of the expected tax
benefits. None of them, however, consider which firms actually claimed the incentives. The
literature implicitly assumes that eligible firms or those with high potential tax benefits would
claim them.
Second, their approach is sample splitting mostly. They separately estimate the tax
sensitivity of investment among constrained and unconstrained firms in their DID framework.
They may not, however, have drawn the correct implications. For example, we cannot rule out
the possibility that most unconstrained firms, whether they were in the treatment or control
group, claimed tax benefits even when the magnitudes of the benefits were not as large as those
for constrained firms. This implies that sample split analyses can conceal the behavioral
responses of unconstrained firms in tax claiming. Direct examination of the link between
financial constraints and the adoption of tax incentives provides clear implications for the
literature.
Adoption of tax incentives has been addressed only recently. Contrary to standard
behavioral assumptions, low adoption rates were reported. Cui, Hicks, and Xing (2020) use an
introduction of accelerated depreciation in China and report that firms did not claim the tax
benefit for over 80 percent of eligible investments. They attribute their finding to tax losses and
to a lack of awareness or experience. Kitchen and Knittel (2016) study bonus depreciation in
the US and report that adoption rates were 40 to 60%. They argue loss positions and a use of
loss carryforward as possible causes, although they do not provide a direct test. Pham (2019)
finds that only 40-60 percent of eligible firms claimed a tax benefit from a cut in the corporate
tax in Vietnam. The author attributes the finding to tax unawareness and to concerns about tax
8

audits. Zwick (2020) finds in the US that only 37% of firms claimed a tax refund for loss
carryforward due to tax complexity.
Instead of focusing on tax administration like the literature, we argue a possible financing
cause: constrained firms may not be able to apply for tax incentives as often as unconstrained
ones. The core idea is that a tax refund is paid later and not up front, while firms must purchase
capital with internal or external funds first. Constrained firms therefore may not be able to
claim tax incentives as often as unconstrained ones.
Our focus on financing and investment tax incentives provides a broad implication
regarding monetary and fiscal policies. If constrained firms are more responsive to tax
incentives than their unconstrained counterparts, alleviating the constraints, such as through
monetary easing, could reduce the value of investment tax incentives. In other words,
investment tax incentives and public policies for corporate finance could be a substitute.
Conversely, if unconstrained firms are more responsive, such public policies are
complementary to investment tax incentives.
Our prediction is not necessarily inconsistent with the theory behind Liu and Mao (2019)
and Zwick and Mahon (2017). Although constrained firms can be less likely to claim tax
incentives, once they successfully obtain funds, they may increase investment. In other words,
claiming tax incentives and increasing investment are different and distinct issues. Although
we primarily address the former issue, we test the latter as well.

3. Research Design
We use either a binomial or multinomial Probit model for estimation. Logit models yield
similar results. We use a binominal model when the regressand is a dummy that takes one if
the firm claims the tax credit, bonus depreciation, or both. We use the multinominal model
when the regressand is a variable with four choices: non-claiming, only tax credit, only bonus
deprecation, or both.
The regressors of main interest are financial constraint measures. These measures define
the treatment group; these firms are more likely to claim tax benefits due to better access to
funds. Different papers use difference measures. Zwick and Mahon (2017) use firm size
measured by sales, dividend payment, and cash holdings. Maffini, Xing, and Devereux (2019)
use cash flow and corporate group structures. Fau and Li (2020) use firm size measured by
income, the cash-over-asset ratio, and access to credit, measured by provincial bank loan over
GDP ratio. Zhang, Chen, and He (2018) use firm size measured by the number of employees,
the amount of capital stock, cash flow, and ownership structure. Edgerton (2010) uses
dividends, cash holdings, and the Kaplan-Zingales index, which is positively associated with
debt and Tobin’s Q and negatively with cash flow. Liu and Mao (2019) use dividend payments,
firm size measured by assets, and ownership structure based on state ownership.
9

We choose the following six measures based on their economic substance and data
availability: i) stock market listing, ii) bond issuance, iii) cash holdings, iv) cash flow, v)
dividend payments, and vi) firm size. The first and second measures define access to equity
and bond markets, respectively. The third and fourth evaluate internal financing, the former
being a stock variable and the latter a flow one. The last two measures are commonly used,
including by the studies in the previous paragraph. We predict that all of them increase adoption
rates.
Two more variables capture tax incentives. Their effects on tax claiming are already reported
in the literature. We can focus on financial constraints after controlling for these tax effects.
The first tax variable is a positive income dummy that takes one when the firm reports positive
taxable income. Only firms with taxable income can benefit from the tax credit or bonus
depreciation. The second is a dummy that takes one if the firm claims a loss carryforward
against their taxable income. These firms are less likely to claim investment tax incentives due
to a potential reduction in taxable income. As of 2013, firms could carry losses forward for
nine years, with the maximum of 80% deductible from taxable income. These two variables
follow possible explanations by Kitchen and Knittel (2016). The latter is one of the primary
interests of Cui, Hicks, and Xing (2020).
We include variables that can reflect tax experience and awareness, again to control for
their effects reported in the literature. The first is the natural logarithm of firm age. The
Japanese government introduced various temporary tax policies to encourage capital
expenditures, R&D expenses, and employment in the past. We expect firms used to such tax
systems should use the system we focus on as well. We choose a log form in the expectation
that the additional value of experience declines because tax application procedures are similar.
The second is a dummy that takes one if the CEO has a college degree. We expect it to measure
the intellectual ability of CEOs, which includes tax awareness. Graham et al. (2017) report
survey evidence that a stronger educational background increases the likelihood of correct
managerial choices on tax rate inputs into corporate decisions. The literature focusing on tax
awareness uses more direct measures, such as the available resources of local tax authorities
(Cui, Hicks, and Xing 2020) or having accounting software (Pham 2019), while we choose
these indirect measures due to data availability.
As a further control, we include tangibility, that is, the ratio of fixed tangible assets to total
assets. This variable can consider firm-level differences regarding the likelihood of tax
claiming. We expect firms with high tangibility to be more likely to claim them because
tangibility is a result of past capital investments, and these firms would continue conducting
business as before, at least for a while. We also include bank borrowing to reflect their relatively
substantial roles compared to those in other countries, such as the US or UK, and the large
presence of firms without access to capital markets in our data. We also include industry
dummies, and standard errors are clustered at the industry level.
10

4. Data
We use two data sources compiled annually: confidential tax return survey data collected by
the Ministry of Economy, Trade and Industry, and accounting data by Tokyo Shoko Research.
The ministry sends a questionnaire that includes tax return information to firms with legal
capital over 100 million yen. Legal capital is one component of equity capital in Japanese
corporate law. It generally increases with firm size. This implies that the target of the survey is
relatively large firms.
This restriction in target firms is unlikely to affect our study. We compare firms with access
to capital markets, public or bond-issuing firms, with their counterparts. Given that the former
are considerably large, restricting our sample to relatively large firms is appropriate. In fact,
almost all public firms have legal capital over 100 million yen.
25-30% of firms responded to the survey, depending on the year. Although the response
rates are high as a firm-level survey (e.g., 5-8% in Campello, Graham, and Harvey 2010; 26%
for Graham et al. 2017), concerns about selection biases remain. We compare the population,
aggregated data disclosed by the Ministry of Finance, with ours. Their data report that firms
with legal capital over 100 million yen claimed the tax incentives 9,814 times in total. Our data
show 2,956 times. The ratio of the latter to the former is 0.30. This is close to the response rate
of the survey. This observation mitigates the concern that our data do not capture the
representative firms in terms of tax aggressiveness.
Table 1 presents summary statistics. We winsorize variables at 0.5% levels. The first four
variables about tax incentives (Credit, Depreciation, Either, Both) were evaluated in FY201416. For example, Credit refers to firms that claimed a tax credit at least once during these years.
The rest of variables were evaluated in FY2013 to use a pre-determined variation in firm
characteristics as regressors. 24.6% of firms took advantage of either the tax credit or bonus
depreciation in the eligible periods. Firms chose the tax credit over bonus depreciation by a
wide margin; 22.0% used the former and only 4.9% the latter. We also notice that only 2.4% of
firms used both. This last observation suggests that the availability of both incentives, different
from many other countries, did not make any difference compared to the introduction of only
a tax credit.
This table also shows various characteristics of our sample firms. 29.9% were public, and
16.3% were bond-issuing. Although most related studies include both public and private firms,
they do not study a variation in stock listing and do not report the statistics. 89.1% reported
positive taxable income and 53.2% used loss carryforward. Our data thus exhibit crosssectional differences in tax status, especially the latter. The former implies that most firms have
the potential to claim the tax incentives. The mean and median assets are respectively about
12.1 and 10.7 billion yen, roughly around 100 million US dollars. As a comparison, they are
11

smaller than the average reported in Zwick and Mahon (2017) - 400 million dollars - and larger
than their median of 24 million dollars.
Figure 1 shows the time-series changes in adoption rates. It shows that the rate was highest
in FY2015. The rate in FY2016 was higher than that in FY2014. This is not consistent with the
tax design: the tax incentives were weakest in FY2016. This finding suggests that factors other
than the magnitudes of the tax incentives affected adoption. This observation also poses
questions about the widely held assumption in the difference-in-differences approach that those
with high tax benefits are likely to claim tax incentives.

5. Results
5.1. Main Results
We find in Column (1) of Panel A of Table 2 that all six financial unconstrained measures
(Listed, Bond, Cash, Cash flow, Dividend, and Firm size) increased the likelihood of claiming
at least one of the two tax incentives. This finding is consistent with our hypothesis that
financing capability encourages firms to claim tax incentives. The estimates are economically
significant. Column (2) on the marginal effects shows that public firms claimed the tax
incentives 4.4 percentage points more often than private ones. 5 A one standard deviation boost
in Firm size increased the likelihood of tax claiming by 10.7 percentage points. Loss
carryforward reduced the likelihood to claim tax incentives, in line with Cui, Hicks, and Xing
(2020). Measures of experience, Firm age and College, and Tangibility, increased claiming.
Column (1) also reports a finding that casts doubt on a widely accepted theory in the
literature. Investment opportunities, measured by Sales growth or Tobin`s Q, do not affect
managerial decisions to claim tax incentives. 6 The neoclassical theory of corporate investment
dating back to Jorgenson (1963) suggests that firms increase capital stock when the marginal
product is higher than the user cost of capital. Our finding implies that firms claim tax
incentives, which reduce the cost of capital, even when future profitability is not expected to
be high relative to other firms.
Columns (3) – (5) provide more detailed evidence on the choice between non-claiming,
only credit, only depreciation, and both. Most variables demonstrate consistent patterns across
these three columns. Firm size, a widely used unconstrained measure, exhibits positive
coefficients across these three columns at the 1% level. Loss carryforward and Firm age, the
former a measure of tax status and the latter of experience, also show consistent patterns at the
The unconditional difference is over 20 percentage points: the percentages of firms that claimed tax
incentives were 40.0% of public firms and 19.2% among private ones. The difference became
considerably smaller after controlling for various variables. The conditional difference is still
statistically significant.
6
We define Tobin’s Q of private firms with the average of that of public firms in the same industries.
Excluding industry dummies yields estimates similar to column (1).
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1% or 5% levels. Some other variables often lose statistical significance in at least one column,
but the signs do not disagree with each other for most variables.
These three columns provide further insights for two variables: Listed and Tobin’s Q. Public
firms claimed tax credit more often than private ones in column (3) and bonus depreciation less
often in column (4). This difference can be explained by several factors. First, pressure from
capital markets can lead firms to increase profitability thorough the tax credit rather than the
bonus depreciation. Second, public firms have lower discount rates than private firms due to
the lower cost of equity (Brav 2009), which reduces the relative attractiveness of the bonus
depreciation for them. The coefficient on Tobin’s Q supports the former. It affects claims only
on the depreciation, not the tax credit, significantly. Given that we include industry dummies,
and Tobin’s Q for private firms are defined as an industry-level variable, Tobin’s Q essentially
reflects investment opportunities for public firms. This finding suggests that public firms
claiming the depreciation responded to opportunities, while those claiming the tax credit did
not. We can argue that this finding is a manifestation of short-termism.
In Panel B of Table 2, we use the amount of capital expenditures or tax benefits with OLS.
That is, Panel A uses binary or multinomial variables, and Panel B continuous ones. We observe
similar results with those reported in Panel A. For example, Firm size increased capital
expenditures both for tax credits and bonus depreciation and the tax benefits from them. Public
firms spend more on the former two items and less on the latter two relative to private ones.
We notice a difference between the two panels about Tobin’s Q. In Panel B, it significantly
increased capital expenditures for tax credit and credited amount, but not for expenditures for
depreciation or depreciated amount. These findings imply that some firms with large capital
expenditures claimed the tax credit effectively in response to investment opportunities, but this
effect is not observed across many firms.

5.2. Heterogeneities in the Role of Cash Holdings
These analyses assume that the role of cash holdings in claiming tax incentives does not depend
on the availability of external financing, either via equity or bonds. In this subsection, we
consider the possibility that their is high among private firms without access to bond markets
relative to others, because internal funds are the only available sources for these firms. The idea
is similar in spirit to Duchin, Ozbas, and Sensoy (2010). They find that firms with more cash
holdings prior to the 2008 global financial crisis, which caused capital market paralysis, did
not reduce their investment levels relative to those with less holdings in the crisis.
We include an interaction of Cash with No external as well as No external, which takes one
if the firm is private and does not issue bonds. Such firms made up 61.3% of our sample from
Table 1. We also have Cash interact with Listed and Bond for comparison. In Table 3, we
observe a positive coefficient on this interaction term in column (1), not on those in columns
(2) - (4). The latter columns suggest that private firms increased the likelihood of claiming as
13

cash increased, while bond issuance did not. These findings suggest that cash holdings and
access to external markets, especially equity, is a substitute for claiming tax incentives.

5.3. The Effect on Investment
The literature has established the casual, positive effect of investment tax incentives on capital
investments in quasi-experimental frameworks (Fan and Liu 2020; Liu and Mao 2019; Maffini,
Xing, and Devereux 2019; Ohrn 2019; Zhang, Chen, and He 2018; Zwick and Mahon 2017).
We follow this literature in this subsection. The focus is not to examine the link as such; rather
we confirm similar findings to provide key policy implications. The primary differences with
the literature are: i) we explicitly consider which firms claimed tax incentives; and ii) we use
stock market listing as one of the constraint measures.
We use data from 2013 to 2017 in this subsection. The outcome variable is Capex, that is
domestic capital expenditures divided by lagged fixed tangible assets. Its mean was 0.15 in
2013. The regressor is Tax Claim, which takes one if the firm claimed one of the tax incentives.
This variable is time-invariant. The base specification includes an interaction of Tax Claim with
After that takes one in the first year of the tax claim and afterwards. It compares tax claimers’
investments between before and after claiming. To examine the impact of Tax Claim over time
in more detail, we also interact Tax Claim with dummies that take one in a different year: three
years before the adoption, two years before, one year ago, two years ago, and three years ago.
The base year is one year before the claim of tax incentives, and the dummy for one year ago
is not included. We predict that firms increased capital expenditures only in the year of
application.
We use both regression and matching for estimation. In the former estimation, we include
firm-fixed effects to use within-firm variation. Control variables include cash flow, Tobin’s Q,
and sales growth. 7 The first two variables follow the standard investment equation literature
that acknowledges the role of cash flow in the presence of market frictions (Fazzari, Hubbard,
and Petersen 1988). We also include the last one because our data cover private firms, whose
stock prices were unavailable (Maffini, Xing, and Devereux 2019). The latter two variables
control for observable investment opportunities. An alternative specification includes all other
covariates used in Table 2, because some of them can affect both Tax Claim and Capex
simultaneously. We include year dummies to control for macro effects in each year and industry
dummies. The latter are mostly time-invariant and absorbed in firm-fixed effects.
Matching estimation helps address endogeneity concerns regarding tax claiming. Although
firm-fixed effects can control for any cross-sectional, firm-level variation, finance theories
suggest that firms can change their investment policy based on unobservable, time-varying
characteristics, such as managerial predictions about future economic environments. In fact,
We included lagged control variables, except for firm age, the listed dummy, and the college degree
dummy. The latter two are mostly time-invariant and absorbed in firm-fixed effects.
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Panel C of Table 4 shows that the treated (tax claimers) and non-treated (non-claimers) are
different in various dimensions. After matching based on 2013 covariates used in Table 2 with
propensity score, one-to-one matching, we observe no statistical differences between the
treatment and control groups in Panel D. We also obtain similar results when we use the
propensity score matching estimation model proposed by Callaway and Sant’Anna (2020) in
an unreported table. They consider difference-in-differences identification in the presence of
staggered treatment timing.
Columns (1) – (3) of Table 4 show that tax claimers increased capital expenditures in both
Panel A for regression and B for matching. This finding confirms the widely reported findings
in the literature. In columns (4) – (6), we observe significant effects only in the year of claiming.
This finding supports the contention that there were no pre-trends or changes in investment
policies afterwards, such as those due to unobservable, long-term investment opportunities. We
also see few differences in the estimates between columns with different sets of control
variables. The estimates are larger in Panel B than in Panel A. This suggests the existence of
downward biases in OLS estimates, for example, because large, mature firms with few
investment opportunities claimed tax incentives. Tax claims increased capital expenditures by
0.009 – 0.036. Given that the mean was 0.15 in 2013, tax incentives increased 6% to 24% of
capital expenditures relative to capital stock, depending on the models.
In Table 5, we examine heterogeneities of responses to tax incentives in terms of financial
constraint measures. We interact Tax claim with Measures. Measures refers to one of the six
constrained measures: Listed, Bond, Cash, Cash flow, Dividend, or Firm size. We use models
with full controls in Table 4, i.e., column (6) of its Panels A and B.
Column (1) of Table 5, whose constraint measure is Listed, shows that private firms
increased capital expenditures significantly, as represented by Tax claim * After in both Panels
A and B, while the difference with public firms, represented by Tax claim * After * Listed, is
negative and significant in Panel A and negative but insignificant in Panel B. A joint
significance test shows that public firms did not increase capital expenditures in either panel. 8
When we recall that public firms were more likely to claim the tax credit from Table 2, we
conclude that they claimed tax incentives for monetary benefits, not to increase capital
expenditures.
We observe a similar pattern for Firm size with Listed. Columns (6) of both panels show that
the likelihood to claim tax incentives declined significantly as firm size increased. Bond also
behaves the same way. These findings in total suggest that firms with better access to external
markets aggressively claimed tax incentives without increasing their investments.

We examine the joint significance of the coefficient on Tax claim * After plus that on Tax claim *
After * Listed to be zero, that on Tax claim * One year plus that on Tax claim * One year * Listed to be
zero, that on Tax claim * Two years plus that on Tax claim * Two years * Listed to be zero, and that on
Tax claim * Three years plus that on Tax claim * Three years * Listed to be zero.
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6. Conclusion
Economic shocks, such as the COVID-19 pandemic, often induce a monetary policy first and
then fiscal policies. We find a novel cost of such a policy response. On one hand, monetary
policy can reduce the share of financially unconstrained firms in the economy and thus induce
more firms to adopt tax incentives. This apparently meets the goal of the tax policy. The
consequence, however, is not necessarily positive. We find that unconstrained firms, especially
public ones, did not increase capital expenditures and claimed the incentives just for the tax
benefits.
Possible policy responses against these costs could generate other costs. For example, the
government could provide incentives for only some firms, such as private or small firms, which
are likely to claim tax incentives to increase their investments. Firms can still change their
organizational structures to obtain tax benefits, as implied in the bunching literature (e.g.,
Almunia and Lopez-Rodriguez 2018). Asking for more precise investment plans is another
possibility. This plan, however, is likely to increase enforcement costs for tax authorities and
compliance costs for firms.
The literature on investment tax incentives has not paid attention to this unintended
consequence. This is because of their sole focus on the consequences of tax incentives on
investments, not on the actual application of them. We also demonstrate that standard
assumptions, such as claiming tax incentives in response to investment opportunities, did not
hold. Our findings thus have broad implications for future studies on tax incentives.
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Figure 1: Percentage of Firms that Claimed the Investment Tax Incentives
This figure shows the percentage of firms that claimed the investment tax incentives in 2014,
2015, and 2016. “Either” (“Both”) refers to either the tax credit or (and) the bonus depreciation.
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Table 1: Summary Statistics
This table reports the summary statistics of all the variables used in Tables 1 – 3. The first four
variables were evaluated in 2014-16, and the rest in 2013. See the Appendix for the variable
definitions.
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Table 2: Claiming Tax Incentives
This table reports how firm-level characteristics in 2013 determined the decision to claim tax
incentives in 2014-16. Column (2) of Panel A represents the marginal effects from column (1).
Standard errors are clustered at the industry level and reported in parenthesis. ***, **, and *
denote significance at the 1%, 5%, and 10% levels, respectively.
Panel A: Binary/Multinomial Variable for the Regressand
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Table 2 – Continued
Panel B: Continuous Variable for the Regressand
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Table 3: Role of Cash Holdings
This table reports how the role of cash holdings depends on the firm’s access to external
markets. Standard errors are clustered at the industry level and reported in parenthesis. ***, **,
and * denote significance at the 1%, 5%, and 10% levels, respectively.
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Table 4: The Effect on Investment
This table reports whether firms that claimed the tax incentives increased investment using data
from 2013 to 2017. Panels A and B use regression and matching, respectively. Panels C and D
provide a balanced test. Standard errors are clustered at the firm level and reported in
parenthesis. ***, **, and * denote significance at the 1%, 5%, and 10% levels, respectively.
Panel A: Firm-Fixed Effect Model
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Table 4 – Continued
Panel B: Matching Estimation
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Table 4 – Continued
Panel C: Balanced Test – Before Matching
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Table 4 – Continued
Panel D: Balanced Test – After Matching
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Table 5: Heterogeneity in the Effect on Investment
This table reports whether firms that claimed the tax incentives increased investment. Panels A
and B use regression and matching, respectively. The second row represents the constraint
measure in the regressor. Standard errors are clustered at the firm-level and reported in
parenthesis. ***, **, and * denote significance at the 1%, 5%, and 10% levels, respectively.
Panel A: Firm-Fixed Effect Model

28

Table 5 – Continued
Panel B: Matching Estimation
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Appendix: Variable Definition
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