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ABSTRACT

We investigate how the mandatory adoption of International Financial Re-
porting Standards (IFRS) by publicly listed firms in the European Union
affects peer private firms. We find that private firms’ capital investment de-
creases significantly after the IFRS mandate, relative to public firms. Private
firms also display decreased investment when benchmarked against firms rel-
atively insulated from the impact of the IFRS mandate, but the magnitude of
the effect is smaller in this case. These results are consistent with the hypoth-
esis that mandatory IFRS reporting (combined with other reforms), while
increasing public firms’ financing and investment, crowds out funding for
private firms. The effect is more pronounced for larger private firms and
in industries where public peers have greater external financing needs. Our
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evidence suggests that financial reporting regulations cause shifts in resource
allocation in an economy.

JEL codes: D62, D78, G18, G31, G32, G38, M41

Keywords: IFRS; private firms; capital investment; investment responsive-
ness; crowding out

1. Introduction

The mandatory adoption of International Financial Reporting Standards
(IFRS) represented a sweeping reform in worldwide financial reporting.
More than 144 jurisdictions have thus far either mandated adoption or
given companies permission to do so.1 A large literature examines how this
unprecedented reporting reform has impacted publicly listed firms that
must adopt the IFRS. We, in contrast, investigate unlisted private firms,
which are not directly subject to the regulation. Although their reporting
quality does not necessarily change, they may be affected indirectly, because
of their connections with public firms in the markets for inputs and out-
puts. To understand the full costs and benefits of IFRS, it is important to
also examine firms outside the scope of the mandate (e.g., De George, Li,
and Shivakumar [2016], Leuz and Wysocki [2016]). We specifically focus
on the spillovers to private firms’ capital investment.2

IFRS were developed to provide high-quality, transparent financial in-
formation. In implementing the standards, some countries have strived
to strengthen supporting infrastructures such as enforcement and gover-
nance. Insofar as these reforms collectively constrain opportunism, they
can be a force shaping reporting practices. Studies have explored how IFRS
reporting affects public firms in terms of information uncertainty (e.g.,
Byard, Li, and Yu [2011], Horton, Serafeim, and Serafeim [2013]), liq-
uidity (Daske, Hail, Leuz, and Verdi [2008], Christensen, Hail, and Leuz
[2013], Daske, Hail, Leuz, and Verdi [2013]), information comparability
(Yip and Young [2012], Brochet, Jagolinzer, and Riedl [2013], Cascino and
Gassen [2015]), and the interests of foreign intermediaries and investors
(Tan, Wang, and Welker [2011], Yu and Wahid [2014]). On the whole, the
literature documents capital market benefits around the time of the IFRS
mandate. Further, public firms also increase their financing and real invest-
ment after the mandate (Florou and Kosi [2015], Naranjo, Saavedra, and
Verdi [2022]).

However, because countries have mandated IFRS as part of broader ef-
forts to strengthen corporate reporting and enhance capital markets, they
have often implemented other reforms alongside the mandate, causing

1 The IFRS website provides the adoption statuses of countries worldwide: https://www.ifrs.
org/use-around-the-world/use-of-ifrs-standards-by-jurisdiction/.

2 We use the term “public firms” interchangeably with “listed firms” and “private firms”
interchangeably with “unlisted firms.”
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identification difficulties (e.g., Christensen et al. [2013], Leuz and Wysocki
[2016]). By delving into what drives reporting outcomes or adopting more
refined research designs, several studies have raised doubts about whether
IFRS per se accounts for the observed capital market effects (e.g., Daske
et al. [2008], Christensen et al. [2013], Daske et al. [2013]). Nonetheless,
insofar as public firms do experience broader changes around the man-
date, we explore whether these effects spill over to private firms. We treat
the IFRS mandate and the accompanying reforms as a bundled event.

We hypothesize that IFRS and accompanying reforms, by improving pub-
lic firms’ reporting, crowd out funding for private firms. Theoretical mod-
els show that improved disclosure helps firms attract capital by reducing
investors’ information processing costs (Fishman and Hagerty [1989]) or
lowering investment uncertainty (Zhang [2013]). But because firms com-
pete for resources, this can also divert attention and capital away from
nondisclosing firms. In our setting, insofar as public firms attract more cap-
ital after switching to IFRS reporting (because, for example, the mandate
and related reforms collectively improve reporting quality),3 private firms
could be hurt indirectly. Such a spillover can occur when capital supply is
constrained or investors have limited capacity to process information. In
line with this argument, empirical studies document negative spillovers in
the contexts of the regulation of auditing (Duguay, Minnis, and Sutherland
[2020]) and earnings announcement timing (Truong [2023]).

An alternative hypothesis is that IFRS and the accompanying reforms in-
stead enhance private firms’ investment by enabling them to learn from
public firms. As public firms improve their reporting, private firms can bet-
ter understand their operations, which enables private firms to formulate
better strategies (e.g., Hayes and Lundholm [1996], Admati and Pfleiderer
[2000], Chen, Young, and Zhuang [2013]).4 If this is true, private firms’
investment could increase after the IFRS mandate. Given the opposing pre-
dictions, the effect on private firms is unclear, and this open question mo-
tivates our study.

We construct a large sample of firms in the European Union for the
period 2002–2007, centered around 2005, the year public firms were
mandated to adopt IFRS (Regulation [EC] No.1606/2002), to conduct
difference-in-differences tests. Our study faces identification challenges on
two levels. First, the theoretical prediction we test pertains to an indirect ef-
fect. Since both public and private firms are affected directly or indirectly,

3 Concurrent with IFRS adoption, many countries strengthen reporting and transparency
requirements and make enforcement changes, which can improve reporting incentives (e.g.,
Daske et al. [2008]). Improved reporting in turn facilitates real investment through reduced
hurdle rates and better monitoring of managers (e.g., Biddle and Hilary [2006], Lambert,
Leuz, and Verrecchia [2007], Biddle, Hilary, and Verdi [2009]).

4 For example, Admati and Pfleiderer’s [2000] model shows that a firm’s disclosure enables
investors to better value other firms and improves their liquidity. They posit that disclosure
regulation can improve welfare by fully reaping externality gains.
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we ideally need a third group of firms as a control—those unaffected by
the regulation (Leuz and Wysocki [2016]).5 However, strictly speaking, all
firms are interconnected. Second, IFRS adoption in the European Union
was clustered in time, making our tests vulnerable to economic shocks and
capital market reforms (unrelated to our hypothesis) around the time of
the mandate.6 This issue is especially pertinent given that capital invest-
ment tends to respond slowly to shocks (e.g., Shapiro [1986], Dix-Carneiro
and Kovak [2017]) and so can be contaminated by events that occur around
the time of the mandate.

We tackle these challenges in several ways. First, we benchmark pri-
vate firms (our “subject” firms) against two different reference groups.
We initially benchmark them against public firms (Benchmark1), to detect
whether their investment falls relative to public firms as the latter switch
to IFRS reporting. Although such differential investment is a key part of
the theoretical prediction, it alone does not indicate whether private firms’
investment per se has declined (as public firms themselves are affected).
Thus, we also benchmark subject firms against a subset of private firms
mostly insulated from spillovers,7 namely, small private firms with low fi-
nancial leverage (Benchmark2). It is well known that small private firms use
less external capital than large ones (e.g., Beck, Demirgüç-Kunt, and Mak-
simovic [2008]) and rely more on internal capital and alternative financing
such as leases.8 They thus compete less with public firms for capital. Fur-
ther, small private firms using little debt would more likely be insulated
from capital competition and hence the spillovers. Also noteworthy is that
these firms are not subject to such confounding factors as capital market
reforms targeting public firms. The trade-off, however, is that they might
be less comparable to our subject firms.

Second, we include country*year fixed effects in our regressions. This
specification addresses (unrelated) concurrent economic shocks common
to public and private firms and enables us to identify within country-year
differences between our subject firms and the benchmarks.

5 The required condition on this control group is SUTVA (stable unit treatment value as-
sumption), meaning that the unit outcome of firms in this group is independent of the treat-
ment status of other firms (e.g., Rubin [1986]).

6 Christensen et al. [2013] describe the EU directives for capital market reforms around the
IFRS mandate.

7 A similar approach is used in studies exploring the spillover effects of regulations (e.g.,
Armstrong, Glaeser and Kepler [2019], Duguay et al. [2020]).

8 For example, the EU 2005 report on small and medium-sized enterprises’ access to
finance indicates that most firms rely on leasing. See https://europa.eu/eurobarometer/
surveys/detail/1240 (SME Access to Finance, retrieved in July 2021). Further, the report by
WSBI-ESBG indicates that these firms tend to meet their financial management needs in-
ternally. See http://www.savings-banks.com/SiteCollectionDocuments/EU-US.study.ESBG%
20May.2016.pdf (Financial Systems in Europe and in the US: Structural Differences Where Banks Re-
main the Main Source of Finance for Companies, retrieved in July 2021).
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Third, following the approach of Daske et al. [2008], we exploit firms
voluntarily adopting IFRS, aiming to disentangle the IFRS effect from other
reporting reforms bundled with the mandate. Because public firm volun-
tary adopters do not undergo accounting changes at the time of the man-
date, benchmarking subject firms against them enables isolation of the im-
pact of concurrent reforms dedicated to public firms (absent accounting
changes). Thus, by contrasting the result from this analysis with that of our
main tests (using Benchmark1), while holding other reforms constant, we
can better infer the effect of IFRS. With capital investment being a slow-
moving variable, this design is especially useful for addressing (unrelated)
shocks around the mandate that can cause spurious results.9 We also ex-
plore whether private firm voluntary adopters experience a crowding out
effect similar to that on our subject firms, which further illuminates the role
of IFRS.

Fourth, we seek evidence from Oriana countries. These countries
adopted IFRS in a staggered manner and were not subject to the Euro-
pean Union’s capital market reforms, which further alleviates omitted vari-
able concerns. Although Oriana countries had their own regulatory and
economic shocks, those tend to be less of an issue in staggered difference-
in-differences tests as long as the shocks were not highly correlated among
countries (because, for example, regulations were uncoordinated). Given
that many of the Oriana countries are emerging economies with different
institutions from the European Union, this setting speaks to the general-
izability of our inferences. As another benefit, two Oriana countries (Aus-
tralia and New Zealand) required IFRS reporting for both private and pub-
lic firms, which offers a counterfactual for our tests.

Our results show that, relative to Benchmark1, subject firms experience
a significant drop in capital investment after the introduction of IFRS reg-
ulation. Based on one of our empirical models, the average drop in their
investment, relative to public firms, amounts to 6.2% of total assets. Their
investment also becomes less responsive to opportunities post-IFRS.10 One
concern is that the different characteristics of subject firms versus pubic
firms lead to a violation of the parallel trend assumption. To alleviate the
concern, we examine a subset of subject firms matched with public firms on
country-industry, capital investment, and profitability pre-IFRS, and reach
the same conclusion. Mapping out the investment effect across the years in-
dicates significant drops in investment level and sensitivity post-IFRS start-
ing from 2005.

9 As we are investigating an indirect effect on firms not subject to IFRS reporting, it is infea-
sible to exploit variation in fiscal year-ends for more precise identification, as done in other
studies (e.g., Christensen et al. [2013]).

10 In contrast, public firms’ investment responds more to investment opportunities after
IFRS adoption (e.g., Schleicher, Tahoun, and Walker [2010], Shroff, Verdi, and Yu [2014],
Loureiro and Taboada [2015], Biddle et al. [2016]).
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We then switch to Benchmark2 for difference-in-differences tests—firms
relatively insulated from the IFRS mandate. Since public firms are directly
affected by IFRS regulation, the aforementioned results for subject firms
vis-à-vis Benchmark1 could be because of increases in public firms’ invest-
ments rather than decreases in private firms’ investments. Our analysis
shows that, relative to this benchmark, the subject group also displays a de-
crease in investment post-IFRS, both in investment level and sensitivity. This
result suggests that large private firms indeed endure a negative spillover ef-
fect around the mandate. The magnitude of the effect in this case is smaller
than under Benchmark1, which is expected if public firms benefit from the
reforms and hence increase their investments. Combined, our results por-
tray a particular pattern of investment that is consistent with the predicted
crowding out effect.

To explore cross-sectional variation in the crowding out effect, we par-
tition subject firms by size into the large, medium, and small subsamples
on pre-event total assets. Intuitively, larger private firms should be more
affected, as they tend to compete more with public firms for capital. Our
results are consistent with this notion. Large firms experience a differential
investment effect equal to −1.9% of total assets vis-à-vis Benchmark2, and
this differential effect diminishes to −1.4% and −0.8% for the medium-
size and small firms, respectively. Insofar as firms in Benchmark2 are rel-
atively unaffected, these amounts capture (approximately) the extent of
the crowding out effect that subject firms in the three subsamples endure
around the IFRS mandate. The effect is economically significant, consid-
ering that the average investment of subject firms overall is 3.1% of total
assets.

We conduct several tests to better understand the forces behind our re-
sults. First, we run falsification tests using firms voluntarily adopting IFRS,
which helps pin down the role of accounting standards versus related re-
porting reforms. In one test that focuses on private firms voluntarily switch-
ing to IFRS prior to or at the time of the mandate, we find no significant
decrease in investment (vis-à-vis Benchmark1). In another, we employ pub-
lic firms that voluntarily adopted IFRS before 2005, which should expe-
rience less of a reporting change than other public firms at the time of
the mandate. We find that the differential investment effect on the subject
firms is diminished when benchmarked against public firm early adopters
(than against Benchmark1), especially when the benchmark group is re-
stricted to “serious” (as opposed to “label”) early adopters (following Daske
et al. [2013]). Collectively, these results suggest that the documented neg-
ative spillover on subject firms’ investment is partially attributable to IFRS
regulation.

Second, we examine Oriana countries that implemented IFRS regulation
across several years and similarly find significant declines in private firms’
investment after IFRS. In contrast to this, private firms experience no such
declines in Australia and New Zealand, where the IFRS mandate applies

 1475679x, 2023, 4, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/1475-679X

.12494 by H
O

N
G

 K
O

N
G

 PO
L

Y
T

E
C

H
N

IC
 U

N
IV

E
R

SIT
Y

 H
U

 N
G

 H
O

M
, W

iley O
nline L

ibrary on [02/01/2025]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



spillover effects of financial reporting regulations 1269

to both public and private firms. This evidence also suggests that improve-
ment in public firms’ reporting hinders private firms’ investment.

Third, we explore the external financing channel for the crowding out
effect, as is suggested by the underlying theories. We expect private firms’
investment to decline more when public firms need more financing. And,
since private firms mainly use debt, the effect should be transmitted mainly
through the debt (vs. equity) market. Following Rajan and Zingales [1998],
we estimate public firms’ debt and equity financing dependence in an in-
dustry using U.S. firms.11 As expected, we find that subject firms’ invest-
ment drops more significantly post-IFRS in industries where public firms
need more external financing, especially through debt markets.

Finally, given that studies have raised doubts about whether IFRS per
se has significant capital market effects, we explore whether the crowd-
ing out effect varies with country-level enforcement. We find that the ef-
fect is stronger in EU countries where the IFRS mandate is accompanied
(vs. not accompanied) by enforcement changes. Further analysis indicates
that the effect exists mostly in countries with a large distance between lo-
cal GAAP and the IFRS (which thus undergo greater accounting changes).
These results speak to the complementarity of accounting rules and en-
forcement (Ball, Robin, and Wu [2003], Leuz, Nanda, and Wysocki [2003],
Burgstahler, Hail, and Leuz [2006]).

This study advances the understanding of how financial reporting reg-
ulations impact the real economy. Research has explored how IFRS adop-
tion and related reforms affect pubic firms. Complementing this literature,
we find that the impact on public firms spills over to private firms, which
reduces their capital investment. This finding is consistent with the theo-
retical predictions of Fishman and Hagerty [1989] and Zhang [2013] that
improving reporting standards can shift resources away from firms less sub-
ject to the standards. Further, we find that this crowding out effect is greater
on firms that compete more with public firms for capital. The study thus il-
luminates how reporting regulations impose costs on firms outside their
intended scope.

In a concurrent study, Kim and Olbert [2022] find that private firms’ dis-
closure hinders capital supply to public firms, reinforcing the view that dis-
closure regulations can do unintended harm. However, they do not directly
examine firms’ real investments. Although their evidence of spillovers de-
rives from cross-country equity investment, we show that such effects also
exist through debt markets within a country.

Our study also contributes to the broader literature on the interconnect-
edness of private and public firms. Badertscher, Shroff, and White [2013]
report that private firms’ investments respond more to investment oppor-
tunities in industries with greater public firm presence. They attribute their

11 This simulated instrument approach avoids the concern that external financing under-
taken by public firms in our sample is endogenous (see Breuer [2022]). We thank the editor
for suggesting this approach.
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finding to reduced industry uncertainty that stems from public firms’ dis-
closures. This positive externality is at odds with the crowding out effect
we identify. One explanation is that the research designs of their study and
ours differ. For example, they draw inferences from cross-industry variation
in public firm presence, which is endogenous to industry characteristics.
Their design also does not capture possible spillovers to private firms from
public firms’ financing and investment, which is what our study shows. In-
deed, the theoretical analysis of Berg, Reisinger, and Streitz [2021] suggests
that the magnitude of spillovers is correlated with public firm presence in
an industry, which thus confounds the hypothesized information effect of
public firm presence.

2. Institutional Setting and the Hypothesis

2.1 the institutional setting

The IFRS originated in the European Union, with the aim of making
firms’ accounts more accessible and comparable across the continent. EU
Regulation 1606/2002 mandated the use of the IFRS for companies listed
in European financial markets, starting from January 1, 2005. The regu-
lation requires full IFRS adoption for consolidated statements by publicly
listed companies. Ball [2016] reviews the historical development of IFRS
adoptions.

Unlisted companies in the European Union were exempted from the
mandatory IFRS adoption in 2005, despite the original intention of the EU
legislature to cover these firms as well (e.g., Pope and McLeay [2011]).
Nonetheless, during the sample period of this study (2002–2007), unlisted
firms in Europe could choose to use either IFRS or local GAAP. In some
countries (such as Austria, Belgium, France, and Germany), this permis-
sion was only granted for consolidated financial statements.12 Indeed, as
documented below, a few private firms in our sample voluntarily switched
to the IFRS either before or at the time of the IFRS mandate.13

12 The rules regarding private firms’ IFRS adoption vary across countries; see http://www.
ifrs.org/use-around-the-world/use-of-ifrs-standards-by-jurisdiction/. It was not until July 2009
that the IASB issued IFRS for small and medium-sized entities, intended for the general-
purpose financial statements of entities not subject to public accountability. An entity has
public accountability if it files or is in the process of filing financial statements with a securities
commission or other regulators for the purpose of issuing securities on a public market, or if,
as a main part of its business, it holds assets in a fiduciary capacity for a broad group of third
parties.

13 Ultimately, this decision depends on private firms’ own cost and benefit considerations
with regard to adoption. Small and medium-sized firms have raised concerns regarding the
costs of adopting the full version of the IFRS, including the disclosure requirements, which
may explain why few private firms have voluntarily switched. ICAEW (2012) states: “Of course,
switching to a new accounting framework also presents businesses with considerable costs
and short-term challenges. Accounting policies need to be assessed and updated. Information
systems need to be upgraded or replaced. Controls need to be redesigned. Employees need
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However, some private firms are subject to the mandate. Slovakia requires
private firms to adopt IFRS for their consolidated accounts. Greece man-
dates IFRS adoption for subsidiaries of listed entities that represent “more
than 5% of consolidated revenues or assets or the results.” And Spain re-
quires IFRS adoption for the consolidated financial statements of groups
that contain a subsidiary listed on a regulated market, regardless of the
parent company’s own listing status.14 We exclude from our sample private
firms subject to the IFRS mandate (see below).

2.2 hypothesis development

An extensive theoretical literature shows that high-quality disclosure
helps reduce information asymmetries both between a firm’s managers
and outside investors and among investors; this, in turn, lowers the cost
of capital (e.g., Diamond and Verrecchia [1991], Verrecchia [2001], Zhang
[2001], Lambert, Leuz, and Verrecchia [2007]) and facilitates financing
and investment. In our setting, empirical studies have documented that
public firms enjoy increased liquidity and reduced information uncertainty
around the IFRS mandate (which can arise from the combination of IFRS
and other reporting reforms). Of more direct relevance to our study, ev-
idence also shows significant increases in public firms’ financing and in-
vestment (Florou and Kosi [2015], Naranjo et al. [2022]) after the IFRS
mandate. Insofar as IFRS regulation and the accompanying reforms collec-
tively affect public firms’ reporting and financing, it is conceivable that the
effect is transmitted to private firms’ investment through competition for
input resources.15

Theoretical studies explain how a firm’s reporting and disclosure can
negatively affect other firms. In Fishman and Hagerty’s [1989] model, in-
vestors have a limited capacity to process information and so can only follow
a few firms. As a firm improves its disclosure, it attracts more investor atten-
tion, which enhances its price efficiency and increases capital investment.

to be trained and investors need to be educated.” On the other hand, it is unclear whether
private firms switching to the IFRS actually obtain the full benefits. Private firms do not have
to follow all the disclosure requirements that accompany the standards, and their financial
statements may not be audited rigorously as those of listed firms.

14 See the IFRS website for information on Slovakia (https://www.ifrs.org/use-
around-the-world/use-of-ifrs-standards-by-jurisdiction/view-jurisdiction/slovakia/), Greece
(https://www.ifrs.org/use-around-the-world/use-of-ifrs-standards-by-jurisdiction/view-
jurisdiction/greece/), and Spain (https://www.ifrs.org/use-around-the-world/use-of-ifrs-
standards-by-jurisdiction/view-jurisdiction/spain).

15 Whether the IFRS mandate alone has a significant effect has been questioned in the lit-
erature. For example, Daske et al. [2008, 2013] recognize that accounting standards allow
for much discretion and that management’s incentives are key to reporting outcomes. Chris-
tensen et al. [2013] exploit variation in firms’ fiscal-year end points to detect whether IFRS
adoption alone has an effect versus reporting reforms such as enforcement (which can affect
incentives). Their evidence suggests that concurrent enforcement changes, or factors corre-
lated with those changes, are likely behind the observed liquidity effects around IFRS adoption
whereas changes in accounting standards alone seem to play little role.
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At the same time, however, other firms lose investor attention, and for them
price efficiency and investment decline, creating a negative spillover. Relat-
edly, Zhang [2013] shows that changes in accounting standards can affect
firms differently. As the quality of an accounting standard improves (as-
suming away incentive problems), firms directly subject to the standard will
improve their reporting, leading to lower costs of capital and more invest-
ment. However, because capital supply is limited, increases in total invest-
ment in an economy cause costs of capital to be adjusted upward for all
firms (an indirect effect). In the end, firms less directly subject to the stan-
dard concerned (such as private firms in our setting) become worse off, as
the cost for them from the indirect effect outweighs the benefit from the
improved standard, and they end up with less investment. Based on the dis-
cussion here, we predict that reforms that improve public firms’ reporting
and disclosure crowd out private firms’ investment.

The models of Fishman and Hagerty [1989] and Zhang [2013] suggest
that competition for capital in debt and equity markets can be a channel
for the crowding out effect. Competition can arise because capital supply
is constrained or investors and analysts have limited capacity to process in-
formation. In practice, both private and public firms rely heavily on pri-
vate debt, despite public firms having opportunities to tap public capital
markets (Bharath, Sunder, and Sunder [2008], Armstrong, Guay, and We-
ber [2010], Chen, Cheng, and Lo [2013], Lin, Ma, Malatesta, and Xuan
[2013]). Furthermore, different financial markets are connected to some
degree, as capital flows relatively freely across markets. This suggests that fi-
nancing by listed firms in public markets can also indirectly affect resource
availability for private firms. In our setting, insofar as the IFRS mandate and
related reporting reforms help public firms attract more capital, private
firms’ ability to raise capital for investment is hampered, hence a crowding
out effect.16

Nonetheless, the literature also offers alternative views on how these re-
porting reforms affect private firms. Disclosure theories recognize that a
firm’s public disclosure has strategic value to its peers (e.g., Darrough and
Stoughton [1990], Darrough [1993], Gigler [1994]) and that mandatory
disclosure can generate positive externalities (e.g., Dye [1990], Admati and
Pfleiderer [2000]). Firms learn from their peers’ disclosures and real ac-
tivities, which helps them discover new projects (e.g., Durnev and Man-
gen [2009], Beatty, Liao, and Yu [2013], Roychowdhury et al. [2019]),
lower investment adjustment costs (Dixit and Pindyck [1994]), and re-
spond to investment opportunities (Bloom, Bond, and Van Reenen [2007],
Badertscher et al.[2013]). Evidence consistent with disclosure regulations
having positive externalities is provided by Bushee and Leuz [2005], who

16 Roychowdhury, Shroff, and Verdi [2019] similarly posit that, in circumstances where
some firms’ disclosures are regulated whereas others are not, regulation can help regu-
lated firms gain greater access to external capital, thus crowding out the unregulated firms’
financing.
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spillover effects of financial reporting regulations 1273

examine SEC disclosure requirements that target a class of previously un-
derregulated firms, and by Chen, Young, and Zhuang [2013], who show
that IFRS adoption by firms in one country leads to increased investment
efficiency for peers elsewhere. These studies suggest that, as disclosure reg-
ulations improve public firms’ transparency, private firms would face less
uncertainty about the industry environment, which facilitates their invest-
ments. In light of these countervailing arguments, whether a crowding out
effect exists when public firms improve reporting and disclosure is an open
question.

3. Research Design

3.1 empirical models

We perform a difference-in-differences analysis and mainly use the model
below to explain investment levels, the IL model, following Naranjo et al.
[2022].

�FIX_ASSET = α + β1 SUBJECT + β2 AFTER + β3 AFTER ∗ SUBJECT

+� ∗ Controls + Country ∗ Year FEs + Industry FEs + ε.(1)

In equation (1), �FIX_ASSET is our measure of capital investment, calcu-
lated as the change in fixed assets in year t, relative to year t−1, scaled by
total assets in year t−1.17 AFTER is set to 1 for observations in the period
2005–2007 and 0 for observations in the period 2002–2004. SUBJECT indi-
cates a private firm in the subject group (described below).

Controls is a vector of control variables (Badertscher et al. [2013]), includ-
ing SALE_GR, ROA, LEV, LN_AT, CASH, and HHI. Specifically, SALE_GR is
sales growth, calculated as sales in year t minus sales in year t−1 and scaled
by sales in year t−1. ROA is return on assets, defined as profit after tax in
year t divided by total assets in year t−1. LEV is leverage, defined as the sum
of loans and long-term debt divided by total assets in year t. LN_AT is the
natural logarithm of total assets in year t. CASH is cash holdings, equal to
the amount of cash and cash equivalents scaled by total assets in year t. HHI
is the Herfindahl-Hirschman Index, calculated as the sum of the squared
market shares within an industry (defined by a two-digit NACE). See the
appendix for variable definitions.

By including country*year fixed effects in equation (1), we address
shocks and reforms in a country that affect both private and public firms.
We also use industry fixed effects to control for cross-industry differences
in investment levels. Standard errors are clustered at the firm level.18 If
private firms’ investments experience crowding out after the IFRS mandate,
we expect a negative coefficient on AFTER*SUBJECT.

17 Our conclusions are unaffected if we alternatively measure capital investment as changes
in total assets.

18 Our results also hold using country-level clustering (see below).
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Besides the IL model, we also use its extended version to explore firms’
responsiveness to investment opportunities, referred to as the IO model
(e.g., Badertscher et al. [2013], Asker, Farre-Mensa, and Ljungqvist [2015],
Graham, Hanlon, Shevlin, and Shroff [2017]).

�F I X _ASSE T = α + β1 SU BJ ECT + β2 AF T E R ∗ SU BJ ECT

+ β3 SALE _GR + β4 SU BJ ECT ∗ SALE _GR

+ β5AF T E R ∗ SALE _GR + β6 AF T E R ∗ SU BJ ECT ∗ SALE _GR

+ � ∗ Cont rol s + � ∗ AF T E R ∗ Cont rol s

+ � ∗ Count r y F E s ∗ SALE _GR + ϒ ∗ I ndust r y F E s ∗ SALE _GR

+ Count r y ∗ Year F E s + I ndust r y F E s + ε. (2)

In this model, SALE_GR proxies for investment opportunities,19 and now
we are interested in the effect through its slope coefficient (i.e., investment
sensitivity) as well as the intercept. We interact SALE_GR with country and
industry fixed effects to control for variation in investment sensitivity across
countries and industries (e.g., Gipper, Leuz, and Maffett [2020]). We also
interact Controls with AFTER to further address cross-sectional variation in
investment behavior that stems from firm characteristics.20 If funding for
private firm investment is crowded out, we expect a negative coefficient on
AFTER*SUBJECT, AFTER*SUBJECT*SALE_GR, or both.21

Changes in investment sensitivity around the IFRS mandate represent
only one part of the investment effect. Importantly, the literature points
out that empirical proxies for investment opportunities are subject to reli-
ability concerns (e.g., Kaplan and Zingales [1997], Kallapur and Trombley
[2001], Whited and Wu [2006], Gilje and Taillard [2016]).22 The IL model

19 This proxy is used by, among others, Bloom et al. [2007], Biddle et al. [2009], Gupta
and Yuan [2009], and Kausar, Shroff, and White [2016]. We alternatively measure investment
opportunities by predicted Tobin’s Q based on fundamental variables (Badertscher, Shroff,
and White [2013], Campello and Graham [2013], Asker, Farre-Mensa, and Ljungqvist [2015]),
industry sales growth (Gupta and Yuan [2009]), or a composite measure that combines sales
growth, predicted Tobin’s Q, and industry sales growth. Our inferences hold.

20 These types of interactions are missing in the analysis of Badertscher et al. [2013], which
could be another reason that their results are incomparable to ours.

21 The literature considers high investment sensitivity (responsiveness) as desirable, since
firms are more responsive to available opportunities when adjustment costs stemming from
agency conflicts, financial constraints, and market frictions are low (Jorgenson [1963], Hub-
bard [1998], Barnett and Sakellaris [1999], Bushman, Piotroski, and Smith [2011], Shroff,
Verdi, and Yu [2014]). Our study does not consider specific forms of agency problems causing
over- or under-investment (e.g., Richardson [2006]). Distinguishing between over- and under-
investment can be challenging in the absence of a clear benchmark for optimal investment
(Bergstresser [2006], Leuz and Wysocki [2016]).

22 In practice, firms assess investment opportunities based on a variety of information that
pertains to both past performance and prospects, but much of the information they use is
unobservable to researchers.
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spillover effects of financial reporting regulations 1275

avoids using such proxies and captures the overall investment effect more
directly.

3.2 sample selection

Panel A of table 1 describes sample selection. We retrieve data from the
Bureau van Dijk Amadeus database, which covers both public and private
firms in most European countries. We start with the November 2011 disk23

and require firms (i) to come from those countries covered by Christensen
et al. [2013] (Austria, Belgium, Czech Republic, Denmark, Estonia, Fin-
land, France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Lithuania,
Luxembourg, the Netherlands, Norway, Poland, Portugal, Slovakia, Slove-
nia, Spain, Sweden, and the United Kingdom), (ii) to have an active status,
and (iii) to have a legal form of either public or private. This initial screen-
ing yields 15,555,573 firm-year observations with 1,729,380 unique firms.

For our main tests, we restrict the sample to firms with consolidated ac-
counts (Burgstahler, Hail, and Leuz [2006], Drobetz, Janzen, and Meier
[2019]), yielding 670,473 observations from 74,497 unique firms. We re-
move observations with missing data on revenues (which are needed to
measure investment opportunities). Following Burgstahler et al. [2006],
we require firms to meet at least two of the following three conditions: the
number of employees is not less than 50, total revenue is not less than €5
million, and total assets are not less than €2.5 million. We also remove firms
in financial industries (NACE = 65, 66), following Klapper, Laeven, and Ra-
jan [2006], because their accounting standards differ and therefore their
financial variables do not compare with those of firms in other industries.
Following previous IFRS studies (e.g., Landsman, Maydew, and Thornock
[2012], Yip and Young [2012], Ahmed, Neel, and Wang [2013]), we restrict
our sample to the period between 2002 and 2007. We delete observations
with missing values for the main variables in our regressions. Finally, be-
cause the IFRS mandate applies to certain private firms in Greece, Slovakia,
and Spain, we remove private firms from these countries that had switched
to the IFRS as of 2005.24

As noted, restricting to firms with consolidated accounts shrinks the sam-
ple substantially. But there are two advantages of focusing on these firms.
First, they have a clearer boundary in comparison with firms without con-
solidated accounts—which are often members of a business group within
which resources can be transferred. So they offer a cleaner setting for
detecting the hypothesized behavior. Second, firms with consolidated ac-
counts tend to be larger and hence compete more directly with public

23 Each of the Amadeus disks contains data for the most recent 10 years. The November
2011 disk includes data dating back to 2001 (Kalemli-Ozcan et al. [2015]).

24 Because the Amadeus database does not indicate whether a firm’s IFRS adoption is volun-
tary or mandatory, we take a conservative approach by removing all firms from these countries
that adopt IFRS in 2005 (including two firms from Greece, 26 from Spain, and one from
Slovakia). Slovakia drops out of the sample after this step.
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firms for capital, which increases the power of tests. Nonetheless, in a fur-
ther analysis, we also examine the complementary set (i.e., firms with no
consolidated accounts) to assess the relevance of our findings in the wider
economy.

We separate firms into public and private, according to the listing sta-
tus shown in Bureau van Dijk. Public firms comprise our Benchmark1. We
rank private firms on size (measured by assets) within country-industry in
2004 and then further by leverage; those falling into the bottom half of size
and the bottom tercile of leverage constitute the Benchmark2 group. Our
subject firms are private firms excluding those in Benchmark2. The final
sample comprises 93,436 firm-year observations with 25,821 unique firms.
There are 70,890 observations on 20,946 unique private firms in the subject
group, 13,528 observations on 3,302 unique public firms in Benchmark1
and 9,018 observations on 1,965 unique private firms in Benchmark2.25

Panel B provides the sample distribution by country. Among the 23 EU
countries in our sample, the United Kingdom and Sweden have the largest
representations, together accounting for 51.14% (= 32.96% + 18.18%) of
the overall sample. This pattern holds in the subject group and the two
benchmark groups.

Panel A of table 2 reports the descriptive statistics of the variables. For the
subject group, the mean value of growth in total assets (ΔTOTAL_ASSET)
is 0.092, and that of growth in fixed assets (ΔFIX_ASSET) is 0.031. Sales
growth (SALE_GR) has a mean of 0.121. The mean ROA is 0.041, and the
mean leverage (LEV) is 0.281. The logarithm of total assets (LN_AT) has
a mean of 10.885. On average, cash holdings (CASH) account for 10.1%
of total assets, and the mean Herfindahl-Hirschman Index (HHI) is 0.054.
For Benchmark1, the mean value of ΔTOTAL_ASSET is 0.121, and that of
ΔFIX_ASSET is 0.061. For Benchmark2, the corresponding amounts are
0.077 and 0.017 for the two variables.

Panel B shows the pair-wise Pearson correlations among the variables in
the subject group. We find that growth in both total assets and fixed assets
is positively correlated with SALE_GR (correlation = 0.40 and 0.25, respec-
tively), significant at the 0.01 level. This preliminary evidence suggests that
capital investment is sensitive to investment opportunities.

4. Main Results

4.1 difference-in-differences regressions employing
benchmark1

We first examine the investment behavior of the subject group vis-à-vis
Benchmark1. Panel A of table 3 presents the results of the IL model. For

25 The number of unique private firms (22,911) and the number of unique public firms
(3,302) together exceed the total number of unique firms in the sample (25,821) because of
a few firms switching status from private to public or vice versa during the sample period.
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T A B L E 3
Analysis of Subject Firms Versus Benchmark1

Panel A. Results for the IL model

Subject vs. Benchmark1 Matched Subject vs.
Benchmark1

DepVar = ΔFIX_ASSET

(1) (2) (3) (4)

SUBJECT 0.005** 0.007*** 0.001 0.002
(0.013) (0.003) (0.792) (0.673)

AFTER 0.061*** 0.049***

(0.000) (0.000)
AFTER*SUBJECT −0.059*** −0.062*** −0.042*** −0.043***

(0.000) (0.000) (0.000) (0.000)
SALE_GR 0.106*** 0.104*** 0.160*** 0.156***

(0.000) (0.000) (0.000) (0.000)
ROA 0.194*** 0.194*** 0.287*** 0.289***

(0.000) (0.000) (0.000) (0.000)
LEV 0.064*** 0.064*** 0.085*** 0.084***

(0.000) (0.000) (0.000) (0.000)
LN_AT 0.007*** 0.007*** 0.006*** 0.006***

(0.000) (0.000) (0.000) (0.000)
CASH 0.059*** 0.058*** 0.061*** 0.059***

(0.000) (0.000) (0.000) (0.000)
HHI −0.010 −0.010 −0.021 −0.036

(0.224) (0.234) (0.441) (0.197)
CONSTANT −0.087*** −0.050*** −0.068*** −0.044*

(0.000) (0.000) (0.006) (0.081)
Country FEs Yes No Yes No
Industry FEs Yes Yes Yes Yes
Country*Year FEs No Yes No Yes
CLUSTER Firm Firm Firm Firm
N 84,418 84,418 14,062 14,062
adj. R-sq 0.129 0.133 0.199 0.206

Panel B. Results for the IO model

Subject vs. Benchmark1 Matched Subject vs.
Benchmark1

DepVar = ΔFIX_ASSET

(1) (2) (3) (4)

SUBJECT 0.007*** 0.007*** 0.003 0.002
(0.001) (0.000) (0.348) (0.521)

AFTER −0.012 −0.017
(0.151) (0.407)

AFTER*SUBJECT −0.039*** −0.040*** −0.031*** −0.029***

(0.000) (0.000) (0.000) (0.000)
SALE_GR 0.106*** 0.101*** 0.175 0.178

(0.000) (0.000) (0.421) (0.427)

(Continued)
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T A B L E 3—(Continued)

Panel B. Results for the IO model

Subject vs. Benchmark1 Matched Subject vs.
Benchmark1

DepVar = ΔFIX_ASSET

(1) (2) (3) (4)

SUBJECT*SALE_GR −0.058*** −0.056*** −0.036 −0.035
(0.000) (0.000) (0.197) (0.187)

AFTER*SALE_GR 0.039*** 0.042*** 0.045** 0.047**

(0.004) (0.002) (0.027) (0.023)
AFTER*SUBJECT*SALE_GR −0.054*** −0.056*** −0.078** −0.079**

(0.000) (0.000) (0.027) (0.023)
ROA 0.210*** 0.212*** 0.315*** 0.325***

(0.000) (0.000) (0.000) (0.000)
LEV 0.048*** 0.048*** 0.052*** 0.050***

(0.000) (0.000) (0.000) (0.000)
LN_AT 0.004*** 0.004*** 0.004*** 0.002**

(0.000) (0.000) (0.002) (0.030)
CASH 0.047*** 0.047*** 0.059*** 0.057***

(0.000) (0.000) (0.003) (0.005)
HHI −0.024*** −0.023** −0.018 −0.024

(0.010) (0.018) (0.539) (0.417)
CONSTANT −0.057*** −0.062*** −0.028 −0.034

(0.000) (0.000) (0.354) (0.249)
AFTER*Controls Yes Yes Yes Yes
SALE_GR*Country FEs Yes Yes Yes Yes
SALE_GR*Industry FEs Yes Yes Yes Yes
Country FEs Yes No Yes No
Industry FEs Yes Yes Yes Yes
Country*Year FEs No Yes No Yes
CLUSTER Firm Firm Firm Firm
N 84,418 84,418 14,062 14,062
adj. R-sq 0.149 0.153 0.227 0.234

This table reports the differential investment effect on subject firms versus Benchmark1 for the 2002–
2007 period for the IL model (panel A) and the IO model (panel B). In both panels, columns 1 and 2
show the results for the whole subject group, and columns 3 and 4 for a subset of subject firms matched
with public firms in Benchmark1 (on country-industry, profitability, and investment level pre-IFRS). The
dependent variable is ΔFIX_ASSET, calculated as the change in fixed assets in year t scaled by total assets
in year t−1. SUBJECT is an indicator variable equal to one for firms from the subject group and zero from
Benchmark1. AFTER is an indicator variable equal to one for observations in the IFRS mandate period
(2005–2007) and zero for observations before the IFRS mandate (2002–2004). SALE_GR is sales growth,
measured as the change in sales from year t−1 to year t, scaled by sales in year t−1. ROA is return on assets,
defined as profit and loss after tax in year t, scaled by total assets in year t−1. LEV is the leverage ratio,
defined as the sum of loans and long-term debt, scaled by total assets in year t. LN_AT is firm asset size,
defined as the natural logarithm of total assets in year t. CASH is cash holding, defined as the amount of
cash and cash equivalents scaled by total assets in year t. HHI is the Herfindahl-Hirschman Index, defined as
the sum of the squared market shares across firms within an industry, where industry is defined as a two-digit
NACE. Standard errors are clustered at the firm level, with p-values reported in parentheses beneath the
coefficients. ***, **, and * indicate significance at the 1%, 5%, and 10% levels, respectively. All continuous
variables are winsorized at the 1st and 99th percentiles.
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1282 j. (d.) liu, w. shi, c. zeng, and g. zhang

the overall subject group, we obtain a significantly negative coefficient on
AFTER*SUBJECT (−0.059, p < 0.01) in column 1, where we include coun-
try and industry fixed effects. In column 2, we control for country*year and
industry fixed effects and continue to obtain a significantly negative coef-
ficient (−0.062, p < 0.01). These results indicate that, when benchmarked
against public firms, the investment level of subject firms drops significantly
after the introduction of IFRS.

To address the concern that differences between private and public firms
violate the parallel trend assumption, we repeat the tests using a subsam-
ple of subject firms matched with public firms (one to one) on country-
industry, profitability (ROA), and investment level in 2004. We also observe
significant decreases in private firms’ investment post-IFRS. Specifically, the
coefficient on AFTER*SUBJECT is −0.042 (p < 0.01) and −0.043 (p < 0.01)
in columns 3 and 4, which correspond to the specifications in columns 1
and 2, respectively. Overall the evidence from the IL model indicates that
subject firms’ investment falls behind public firms after the IFRS mandate.

Besides the OLS regressions, we also explain the probability of a firm’s
investment ranked in the top decile of the combined sample (Naranjo et al.
[2022]). The online appendix (table IA1) shows that the coefficient on
AFTER*SUBJECT is significantly negative both for the overall subject group
and for the matched subject group; that is, when pooling (subject) private
and public firms, the private firms are less likely to rank among the top
investing firms post-IFRS than pre-IFRS, which is additional evidence that
their investment is falling behind public firms.

Panel B of table 3 provides the results of the IO model. In estimating this
model, we interact SALE_GR with country and industry fixed effects to con-
trol for cross-sectional differences in investment sensitivity. We also interact
the control variables with AFTER to allow for their heterogeneous effects in
the pre- versus post-IFRS periods. For brevity, we omit the coefficients on
AFTER*Controls and refer to the online appendix (table IA2) for the full
model estimation.

For the overall subject sample, we observe a significantly negative effect
through both the intercept and the slope. In column 1, where we control
for country and industry fixed effects, the coefficient on AFTER*SUBJECT is
−0.039 (p < 0.01), and that on AFTER*SUBJECT*SALE_GR is −0.054 (p <

0.01). In column 2, where we use country*year and industry fixed effects,
these coefficients are −0.040 (p < 0.01) and −0.056 (p < 0.01), respec-
tively. For the matched sample (columns 3 and 4), the effect through the
intercept is significantly negative at the 0.01 level in both columns, and
that through the slope is significantly negative at the 0.05 level. Thus, the
IO model shows that subject firms experience decreases not only in invest-
ment level but also sensitivity post-IFRS. Our conclusions from the tests
using Benchmark1 (and those using Benchmark2 below) continue to hold
if we cluster standard errors at the country level; see the online appendix
(table IA3).
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spillover effects of financial reporting regulations 1283

Fig 1.—Mapping out IL model effects: Subject firms versus Benchmark1.
This figure maps out the differential effect estimated from the IL model across the sample
years, with confidence intervals, on EU subject firms versus Benchmark1, using 2004 as the
base year. Panels A and B show the results for the overall subject and matched subject groups,
respectively.

Figure 1 maps out the differential investment effect across the years from
the IL model for the full subject sample (panel A) and the matched sub-
ject sample (panel B), respectively. We use the year 2004 as the baseline.
There is a (mild) positive pre-event trend of the investment of private ver-
sus public firms, and the differential investment drops to become signifi-
cantly negative from 2005 to 2006 and 2007. For matched subject firms, a
clear parallel trend is displayed pre-IFRS, and the differential investment
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1284 j. (d.) liu, w. shi, c. zeng, and g. zhang

level drops sharply from 2005 through 2007. The online appendix (table
IA4, panel A) shows the detailed time trend results for the overall subject
group and for the matched group.

The time trends of the investment effect from the IO model, through
the intercept and the slope, are also reported in the online appendix (table
IA4, panel B) along with the mapping out of these effects (figures IA1 and
IA2). The parallel trends assumption is satisfied in most instances. For the
overall subject group, we observe a significant drop in differential invest-
ment both through the intercept and the slope in the post-IFRS years, but
the contrast between the pre- and post-IFRS years is sharper (statistically
more significant) for the intercept effect than for the slope effect. For the
matched subject group, there is also a significant drop through the inter-
cept and the slope in the post-IFRS years, except in 2007, where the nega-
tive slope effect becomes insignificant.

To summarize, the above results show that, after mandatory IFRS adop-
tion by public firms, subject firms experience a significant drop in capital
investment, relative to public firms. The negative effect is manifested both
through investment level and sensitivity, with latter being weaker. However,
because the mandate directly affects public firms, the relative effect docu-
mented here could reflect increased investment of pubic firms (rather than
decreased investment of subject firms). The use of Benchmark2 below ad-
dresses this concern.

4.2 difference-in-differences regressions employing
benchmark2

We now examine subject firms’ investment behavior, relative to
Benchmark2—firms mostly insulated from the IFRS mandate.26 Table 4
shows the results estimated from the IL and IO models after controlling for
country*year and industry fixed effects. For the IL model (column 1), the
coefficient on AFTER*SUBJECT is −0.014 (p < 0.01). For the IO model (col-
umn 2), the coefficient on AFTER*SUBJECT is −0.023 (p < 0.01), and that
on AFTER*SUBJECT*SALE_GR is −0.048 (p < 0.01). Thus, subject firms
experience decreases in both investment levels and sensitivity, relative to
Benchmark2, after the IFRS mandate.

Figure 2 maps out the time trend of the differential effect from the IL
model under Benchmark2, which indicates a significant drop in subject
firms’ investment levels starting from 2005. The online appendix (figure
IA3) maps out the effects from the IO model; it shows that subject firms ex-
perience significant drops both in investment level and sensitivity starting
from 2005, with the negative effect around the IFRS mandate more salient
through the intercept than through the slope.27 Although there exists a

26 Essentially, we need a control group for which the SUTVA condition holds. Being rela-
tively insulated from spillover effects, Benchmark2 proxies for this group.

27 Our finding that subject firms sustain a negative investment effect relative to Bench-
mark2, suggests that these firms would have stronger incentives to voluntarily adopt IFRS
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spillover effects of financial reporting regulations 1285

T A B L E 4
Difference-in-Differences Analysis of Subject Firms Versus Benchmark2

IL Model IO Model

DepVar = ΔFIX_ASSET

(1) (2)

SUBJECT 0.000 0.006***

(0.965) (0.002)
AFTER*SUBJECT −0.014*** −0.023***

(0.000) (0.000)
SALE_GR 0.086*** −0.016

(0.000) (0.341)
SUBJECT*SALE_GR 0.045***

(0.000)
AFTER*SALE_GR 0.034**

(0.047)
AFTER*SUBJECT*SALE_GR −0.048***

(0.008)
CONSTANT −0.083*** −0.080***

(0.000) (0.000)
Controls Yes Yes
AFTER*Controls No Yes
SALE_GR*Country FEs No Yes
SALE_GR*Industry FEs No Yes
Industry FEs Yes Yes
Country*Year FEs Yes Yes
CLUSTER Firm Firm
N 79,908 79,908
adj. R-sq 0.099 0.114

This table reports the differential investment effect on subject firms versus Benchmark2 for the 2002–
2007 period. Columns 1 and 2 show the difference-in-differences results for the IL and IO models, respec-
tively. The dependent variable is ΔFIX_ASSET, calculated as the change in fixed assets in year t scaled by
total assets in year t−1. SUBJECT is an indicator variable equal to one for firms from the subject group
and zero from Benchmark2. AFTER is an indicator variable equal to one for observations in the IFRS man-
date period (2005–2007) and zero for observations before the IFRS mandate (2002-2004). SALE_GR is sales
growth, measured as the change in sales from year t−1 to year t, scaled by sales in year t−1. Standard errors
are clustered at the firm level, with p-values reported in parentheses beneath the coefficients. ***, **, and *

indicate significance at the 1%, 5%, and 10% levels, respectively. All continuous variables are winsorized at
the 1st and 99th percentiles.

(relatively mild) pre-event trend in investment levels, the parallel trends
assumption is satisfied for investment sensitivity. The detailed time trend
results against Benchmark2 are provided in the online appendix (table
IA6). The result here based on Benchmark2 provides more unambiguous
evidence of crowding out.

Taken together, our results point to subject firms investing less post-IFRS
mandate not only in relation to public firms subject to the mandate but
also in relation to firms relatively insulated from it. Overall, this suggests

reporting. Evidence consistent with this conjecture is shown in the online appendix (table
IA5). That is, subject firms have a greater propensity to switch to IFRS reporting post-IFRS
mandate than do firms in Benchmark2, controlling for firm size and other factors.
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1286 j. (d.) liu, w. shi, c. zeng, and g. zhang

Fig 2.—Mapping out IL model effects: Subject firms versus Benchmark2.
This figure maps out the differential effect from the IL model across the sample years, with
confidence intervals, on EU subject firms versus Benchmark2, using 2004 as the base year.

that the mandate boosts public firms’ capital investment but reduces that of
subject firms, with the effect (if any) on small private firms with low leverage
situated in between. This cross-sectional pattern is consistently displayed in
terms of investment level and sensitivity. We thus conclude that the IFRS
mandate crowds out private firms’ investment.

4.3 sensitivity checks

As shown above (table 1, panel B), there is considerable diversity in coun-
try representation in our sample. The United Kingdom and Sweden com-
prise the largest portions, whereas several countries contribute few obser-
vations. To demonstrate that our results are not driven by outlier countries,
we run a series of sensitivity checks that exclude the United Kingdom, Swe-
den, countries with below 100 private firm observations, and countries with
below 200 private firm observations.

We also run tests excluding Germany. The number of German private
firms is small in earlier years of the sample when disclosure requirements
were not strictly enforced and then increases drastically when a new disclo-
sure mandate took effect in 2007 (Bernard [2016]).28 Finally, we run tests
after excluding Spain, where the IFRS mandate covers some private firms
(and the number of Spanish private firms in the sample is nontrivial).

The online appendix (table IA7, panels A and B) shows the results of
these sensitivity tests employing Benchmark1 and Benchmark2. Subject
firms continue to display significant decreases in capital investment post-
IFRS mandate in all the adjusted samples, against both benchmarks.

28 The total German private firm observations post-IFRS is roughly three times those from
the pre-IFRS years.
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spillover effects of financial reporting regulations 1287

4.4 heterogeneous effects across subject firms

To explore the heterogeneity of the documented effects across firms, we
partition subject firms into three subsamples (large, medium, and small)
based on total assets in the immediate pre-IFRS year. Intuitively, large
private firms, being closer to public firms in size, should compete more
directly with the latter for financing than small private firms, so they are
expected to sustain a worse crowding out effect.

Panel A of table 5 provides the IL model results using Benchmark1. The
coefficient on AFTER*SUBJECT is −0.064 (p < 0.01) for the large subsam-
ple, that is, a differential drop equal to 6.40% of total assets. The coefficient
is −0.060 (p < 0.01) for the medium-sized and −0.056 (p < 0.01) for the
small subsamples. The coefficient difference is statistically significant at the
0.01 level between the large and small subsamples. Thus, although all three
subsamples experience a differential investment decline (vs. public firms),
the magnitude of the decline is greatest for large firms. Again, these are rel-
ative investment declines of subject firms against Benchmark1 whose own
investment seems increasing.

Panel B presents the results using Benchmark2. We also observe signif-
icant differential effects on the three subsamples of subject firms when
benchmarked against firms relatively insulated from the IFRS mandate.
Specifically, the coefficients on AFTER*SUBJECT are −0.019 (p < 0.01),
−0.014 (p < 0.01), and −0.008 (p < 0.01) for large, medium-sized, and
small subject firms, respectively. The difference in the coefficient is signifi-
cant at the 0.01 level between the large and small subsamples.29

To the extent that firms in Benchmark2 are little affected by the IFRS
mandate, these coefficients in panel B proxy for the magnitude of the
crowding out effects that subject firms in the three subsamples sustain.
These investment effects (scaled by total assets) are significant in economic
terms, especially for the large firms versus the medium-sized and small ones,
considering that the average investment of subject firms as a whole is 3.1%
of total assets. Note too that the differential effects are smaller in magnitude
when subsample firms are compared with Benchmark2 than with Bench-
mark1, consistent with public firms themselves increasing investment post-
IFRS.

29 Although capital investment typically displays strong mean reversion, our results from the
cross-sectional tests here and those from the main tests are unlikely induced by this property.
Untabulated tests indicate that large subject firms do not display greater mean reversion than
do medium-sized or small ones, even though they sustain the largest investment effects. Also
note that the staggered difference-in-differences tests below using the Oriana setting, where
the IFRS event occurs at different times across countries, yield the same qualitative results as
from the EU setting, which should further help address the concern.
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T A B L E 5
Heterogeneous Effects Across Subject Firms

Panel A. Difference-in-differences results against Benchmark1

Size Group= Large Medium Small

DepVar = ΔFIX_ASSET

(1) (2) (3)

SUBJECT 0.004 0.009*** 0.006*

(0.180) (0.002) (0.054)
AFTER*SUBJECT −0.064*** −0.060*** −0.056***

(0.000) (0.000) (0.000)
SALE_GR 0.146*** 0.141*** 0.138***

(0.000) (0.000) (0.000)
CONSTANT −0.059*** −0.064*** −0.057***

(0.000) (0.000) (0.001)
Diff in AFTER*SUBJECT (1)−(3) −0.008***

(0.000)
Controls Yes Yes Yes
Industry FEs Yes Yes Yes
Country*Year FEs Yes Yes Yes
CLUSTER Firm Firm Firm
N 32,106 30,142 30,211
adj. R-sq 0.192 0.189 0.189

Panel B. Difference-in-differences results against Benchmark2

Size Group= Large Medium Small

DepVar = ΔFIX_ASSET

(1) (2) (3)

SUBJECT −0.011*** −0.017*** −0.002
(0.001) (0.000) (0.284)

AFTER*SUBJECT −0.019*** −0.014*** −0.008***

(0.000) (0.000) (0.004)
SALE_GR 0.107*** 0.085*** 0.074***

(0.000) (0.000) (0.000)
CONSTANT −0.094*** −0.235*** −0.242***

(0.000) (0.000) (0.000)
Diff in AFTER*SUBJECT (1)−(3) −0.011***

(0.000)
Controls Yes Yes Yes
Industry FEs Yes Yes Yes
Country*Year FEs Yes Yes Yes
CLUSTER Firm Firm Firm
N 27,993 26,180 26,216
adj. R-sq 0.117 0.107 0.095

This table reports the difference-in-differences results from the IL model for the 2002–2007 period for
the large, medium, and small subject firm groups (based on pre-event total assets) against Benchmark1
(panel A) and Benchmark2 (panel B). The dependent variable is ΔFIX_ASSET, calculated as the change
in fixed assets in year t scaled by total assets in year t−1. SUBJECT is an indicator variable equal to one for
firms from the subject group and zero for Benchmark1 in panel A and Benchmark2 in panel B. AFTER is
an indicator variable equal to one for observations in the IFRS mandate period (2005–2007) and zero for
observations before the IFRS mandate (2002–2004). SALE_GR is sales growth, measured as the change in
sales from year t−1 to year t, scaled by sales in year t−1. ROA is return on assets, defined as profit and loss
after tax in year t, scaled by total assets in year t−1. LEV is the leverage ratio, defined as the sum of loans
and long-term debt, scaled by total assets in year t. LN_AT is firm asset size, defined as the natural logarithm
of total assets in year t. CASH is cash holding, defined as the amount of cash and cash equivalents scaled
by total assets in year t. HHI is the Herfindahl-Hirschman Index, defined as the sum of the squared market
shares across firms within an industry, where industry is defined as a two-digit NACE. Standard errors are
clustered at the firm level, with p-values reported in parentheses beneath the coefficients. ***, **, and *

indicate significance at the 1%, 5%, and 10% levels, respectively. All continuous variables are winsorized at
the 1st and 99th percentiles.
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spillover effects of financial reporting regulations 1289

5. Exploiting Variations in Firms’ IFRS Adoption Status

In this section, we exploit firms’ voluntary IFRS adoption to further illu-
minate the forces behind our findings. By focusing on differential effects
on private, relative to public, firms and using country*year fixed effects,
the above tests control for time-period effects that apply to all firms in a
country. Still, differential effects can arise from several possible sources:
(i) capital market reforms unrelated to reporting (which apply to public
firms), (ii) reporting reforms introduced with IFRS as a package (which
also apply to public firms), and (iii) IFRS adoption itself. By varying firms’
adoption status (while holding other factors constant), we aim to disentan-
gle scenario (iii) from scenarios (i) and (ii).

First, we employ private firms that voluntarily switched to IFRS reporting.
To the extent that these private firms become less disadvantaged in infor-
mation reporting than nonadopters by signaling their incentives to switch
to the IFRS, we expect them to sustain a smaller crowding out effect or
none at all. Second, we use public firms voluntarily adopting IFRS prior to
the mandate as an alternative benchmark. If these early adopters do not
change their reporting as much as other public firms at the time of the
mandate, we would expect to see a smaller differential effect when subject
firms are benchmarked against them.

5.1 private firms voluntarily adopting the ifrs

We obtain 217 private firms that adopt IFRS reporting as of 2005, as in-
dicated in Bureau van Dijk Amadeus, with a total of 1,072 observations; we
indicate them by VOL_ADOPT.30 We examine the investment behavior of
these voluntary adopters around 2005 using the IL model, with the results
presented in panel A of table 6. When Benchmark1 is used (column 1), the
coefficient on AFTER*VOL_ADOPT is insignificant (coefficient = −0.003,
p = 0.776). That is, the investment effect on these private firms does not
differ significantly from that on public firms. When Benchmark2 is used
(column 2), the coefficient on AFTER* VOL_ADOPT is significantly posi-
tive (coefficient = 0.035, p < 0.01), suggesting that private firm adopters
actually experience an increase in investment when benchmarked against
firms relatively insulated from spillovers. This evidence does not indicate
that the investments of private firm IFRS adopters are crowded out, which
contrasts with the result for subject firms in general.

Note that the sample size of private firm voluntary adopters is much
smaller than the subject group. To better compare their respective ef-
fects, we construct a subsample of subject firms matched (one to one)

30 These firms are either from the subject group or Benchmark2, constituting 1.34% of the
overall private firm sample. As mentioned, the database does not distinguish between volun-
tary and mandated adoption. Given that private firms possibly subject to the IFRS mandate
(from Greece, Slovakia, and Spain) are already excluded, the remaining ones presumably are
voluntary adopters. In any case, the test conducted here still makes sense, even if this group
contains some firms that were mandated to adopt IFRS reporting.
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T A B L E 6
Exploring Variation in Firms’ IFRS Adoption Status

Panel A. Effects on private firm voluntary adopters

Private Firm Vol.
Adopters vs.
Benchmark1

Private Firm Vol.
Adopters vs.
Benchmark2

Matched Subject
vs. Benchmark1

Matched Subject
vs. Benchmark2

DepVar = ΔFIX_ASSET

(1) (2) (3) (4)

VOL_ADOPT −0.004 −0.033***

(0.608) (0.001)
AFTER*VOL_ADOPT −0.003 0.035***

(0.776) (0.001)
SUBJECT 0.017** −0.020**

(0.034) (0.018)
AFTER*SUBJECT −0.054*** −0.016*

(0.000) (0.089)
SALE_GR 0.162*** 0.086*** 0.164*** 0.073***

(0.000) (0.000) (0.000) (0.000)
CONSTANT −0.040 −0.149*** −0.040 −0.232***

(0.207) (0.000) (0.201) (0.000)
Controls Yes Yes Yes Yes
Industry FEs Yes Yes Yes Yes
Country*Year FEs Yes Yes Yes Yes
CLUSTER Firm Firm Firm Firm
N 14,600 10,090 14,280 9,770
adj. R-sq 0.241 0.127 0.243 0.125

Panel B. Public firm early adopters as a benchmark

Subject vs. Public
Firm Serious

Adopters

Subject vs. Public
Firm Label
Adopters

Subject vs.
Benchmark1

DepVar = ΔFIX_ASSET

(1) (2) (3)

SUBJECT 0.010 0.013 0.007***

(0.125) (0.293) (0.003)
AFTER*SUBJECT −0.030*** −0.054** −0.062***

(0.004) (0.018) (0.000)
SALE_GR 0.087*** 0.087*** 0.104***

(0.000) (0.000) (0.000)
CONSTANT −0.078*** −0.067*** −0.050***

(0.000) (0.000) (0.000)
Controls Yes Yes Yes
Industry FEs Yes Yes Yes
Country*Year FEs Yes Yes Yes
CLUSTER Firm Firm Firm
N 71,687 71,196 84,418
adj. R-sq 0.099 0.100 0.133

(Continued)
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T A B L E 6—(Continued)

Panel A of the table reports falsification tests on private firm voluntary IFRS adopters against Bench-
mark1 and Benchmark2 (columns 1 and 2), along with tests on subject firms matched with private firm
voluntary adopters (columns 3 and 4). VOL_ADOPT is an indicator variable equal to 1 for private firms that
voluntarily adopt IFRS as of 2005, and 0 for firms in Benchmark1 or Benchmark2. SUBJECT is an indica-
tor variable equal to 1 for matched subject firms and 0 for firms in Benchmark1 or Benchmark2. Panel
B presents tests on subject firms benchmarked against public firm early adopters, categorized into serious
adopters (column 1) and label adopters (column 2), and against Benchmark1 (public firms in general).
SUBJECT is an indicator variable equal to one for firms from the subject group and zero for public firms.
In both panels, the dependent variable is ΔFIX_ASSET, calculated as the change in fixed assets in year t
scaled by total assets in year t−1. AFTER is an indicator variable equal to one for observations in the IFRS
mandate period (2005–2007) and zero for observations before the IFRS mandate (2002–2004). SALE_GR
is sales growth, measured as the change in sales from year t−1 to year t, scaled by sales in year t−1. Control
variables are suppressed for brevity. Standard errors are clustered at the firm level, with p-values reported
in parentheses beneath the coefficients. ***, **, and * indicate significance at the 1%, 5%, and 10% levels,
respectively. All continuous variables are winsorized at the 1st and 99th percentiles.

with voluntary adopters on country-industry, profitability, and investment
in the immediate pre-IFRS year and run difference-in-differences tests.
In columns 3 and 4 of panel A, we continue to find evidence of crowd-
ing out; the coefficient on AFTER* SUBJECT is significantly negative both
against Benchmark1 (coefficient = −0.054, p < 0.01) and Benchmark2
(coefficient = −0.016, p = 0.089). Thus, the result for private firm IFRS
adopters in columns 1 and 2 does not seem to be driven by the small
sample.

5.2 public firms early ifrs adopters as an alternative
benchmark

Daske et al. [2013] identify a set of public firms that voluntarily adopt
the IFRS prior to 2005. They classify these firms as either serious or label
adopters, depending on whether firms have strong incentives to improve
their transparency and reporting. We now examine the investment of our
subject firms using these public firm early adopters as benchmarks.31

The results are presented in panel B of table 6. In column 1, where we
use serious adopters (797 observations) as the benchmark, the coefficient
on AFTER*SUBJECT is −0.030 (p < 0.01). In column 2, where we use la-
bel adopters (306 observations) as the benchmark, the coefficient on AF-
TER*SUBJECT is −0.054 (p = 0.018). Both coefficients are smaller in mag-
nitude than in column 3 based on Benchmark1 (−0.062, p < 0.01), which
repeats the previous results in table 3 (column 2 of panel A). Untabulated
tests show that the coefficient differs significantly at the 0.01 level between
columns 1 and 3 but insignificantly between columns 2 and 3. These re-
sults suggest that the investment effect experienced by public firm early
adopters, serious adopters in particular, is less pronounced than for other
public firms. They point to a link between the differential investment ef-

31 We obtain the list of public firm early adopters used by Daske et al. [2013] from
the Journal of Accounting Research website (https://research.chicagobooth.edu/arc/journal-of-
accounting-research/online-supplements/volume-51).
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fects from our tests and IFRS reporting. At the same time, however, there
is still a remaining significant effect on subject firms, relative to serious
adopters, which suggests that there are likely other forces at work (such as
concurrent reporting reforms).32

In an additional analysis, we use public firms traded on unregulated EU
markets as yet another reference group. Unregulated public firms either
use the local GAAP or voluntarily adopt IFRS. As a group, we expect them
not to experience the same level of (positive) investment impact around
the IFRS mandate as other public firms. Consequently, the differential ef-
fect on our subject firms would be smaller when benchmarked against un-
regulated public firms. We identify unregulated public firms using a firm’s
market identifier in Datastream and restrict the sample to the five coun-
tries with at least 100 observations on unregulated public firms (Belgium,
France, Germany, Sweden, and the United Kingdom).33 Our difference-
in-differences analysis examines subject firms from these same five coun-
tries. The results reported in the online appendix (table IA8) show that,
although subject firms experience a negative investment effect, relative to
either unregulated public firms or Benchmark1, the effect is significantly
smaller under the former benchmark than under Benchmark1. This find-
ing suggests that the investment effect experienced by public firms around
the IFRS mandate depends on their adoption status, which further points
to the role of IFRS reporting.

6. Evidence from Oriana Countries

We now switch to Oriana countries for further evidence. The tests here
complement the main tests above in several ways. First, many Oriana coun-
tries have less developed markets and institutions than EU countries. Thus,
evidence from this setting elucidates the generalizability of our findings.
Second, Oriana countries adopted IFRS reporting in different years (from
2003 to 2012 in our sample below). This alleviates the concern that the
results from the EU are spurious to (unrelated) concurrent events.

However, we also note some limitations. These countries also undergo
significant events of their own related to politics, regulation, and trade.34

32 Relatedly, Daske et al. [2008] and Christensen et al. [2013] find that public firm early
adopters still experience a strong liquidity effect around the IFRS mandate and suggest con-
current changes in enforcement as a potential reason.

33 We obtain the list of EU unregulated markets by excluding regulated markets indicated
by the law firm CMS Cameron McKenna: https://cms-lawnow.com/-/media/files/regzone%
20/reports/smart-pdf/database-of-regulated-markets.pdf (A database of regulated markets across
the EEA, retrieved in January 2021). We cross check the information both with European
Securities and Markets Authority website (https://registers.esma.europa.eu/publication/
searchRegister?core=esma_registers_upreg) and with related recent studies (e.g., Christensen
et al. [2016], Byard, Darrough, and Suh [2021]).

34 For instance, Australia signed free trade agreements in 2004 (just before its IFRS adop-
tion in 2005) with the United States and Thailand. Hong Kong was hit by a SARS outbreak in
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Nonetheless, to the extent that these events are not highly correlated
among the countries, confounding factors are less of a problem. Also, data
quality might not be as high as the EU sample.35

We retrieve data on public and private firms from 16 Asia-Pacific coun-
tries/jurisdictions from the Bureau van Dijk Oriana database that man-
dated staggered IFRS adoption during the period 2002–2012. They are
Qatar (adoption in 2002), Singapore (2003), the United Arab Emirates
(2003), Australia (2005), Hong Kong (2005), the Philippines (2005),
Syria (2005), Turkey (2006), Fiji (2007), Kazakhstan (2007), New Zealand
(2007), Israel (2008), South Korea (2011), Malaysia (2012), the Russian
Federation (2012), and Sri Lanka (2012). Five countries drop out for hav-
ing no private firms in the data set (Qatar, the United Arab Emirates, the
Philippines, Fiji, and Syria). We exclude Kazakhstan, where IFRS adoption
is mandated for large businesses and public-interest companies (includ-
ing financial institutions, state-owned enterprises, and extractive compa-
nies) but not along the divide of public versus private firms.36 Malaysia re-
quired public firms to adopt IFRS reporting from 2012, but adoption for
the agriculture and construction industries was delayed to 2018; we thus
exclude Malaysian entities in these two industries for our tests.37 Finally,
Australia and New Zealand are separately examined; they mandated IFRS
adoption for both public and private firms (explained below). We end up
with eight countries that mandate IFRS reporting for public firms but not
private ones. As above, we use observations from three years before to three
years after the IFRS event and construct the subject group, Benchmark1,
and Benchmark2 analogously to those in the main tests. This process yields
82,000 firm-year observations in the subject group, 19,886 in Benchmark1,

2003, two years before it adopted IFRS. And Malaysia, which adopted IFRS in 2012, held an
election in 2010 and then another in 2013. Surrounding its IFRS mandate in 2011, South Ko-
rea held a local election in 2010, a parliamentary election in 2011, and presidential election
in 2012. Another significant event was the establishment of Korea Commission for Corpo-
rate Partnership in 2010 (https://elaw.klri.re.kr/kor_service/lawView.do?hseq=52666&lang=
ENG). Its stated purpose is “to attain their shared growth by resolving the polarization be-
tween large enterprises and small-medium enterprises with the aim of laying the foundation
for sustainable growth of the national economy,” which likely boosts the development of small
private versus large enterprises.

35 The data source (Bureau van Dijk Oriana data set) is compiled from diverse sources for
the various countries, instead of from a common provider and using a standardized collec-
tion procedure. The level of representation of a country’s private firms varies widely across
countries. This can give rise to concerns regarding consistency as well as overall data quality
relative to the EU sample (from Bureau van Dijk Amadeus database). To the extent that there
is greater noise in the data set, difficulties arise with regard to finding significant results in
support of the theoretical prediction.

36 See https://www.ifrs.org/use-around-the-world/use-of-ifrs-standards-by-jurisdiction/
view-jurisdiction/kazakhstan/ for details.

37 For adoption details, see https://www.ifrs.org/use-around-the-world/use-of-ifrs-
standards-by-jurisdiction/view-jurisdiction/malaysia. These two industries account for 7.05%
of the Malaysian private and public firms in the sample. Our inferences do not change if we
also include Malaysian firms from the two industries.
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and 48,689 in Benchmark2. Panel A of table 7 describes the sample distri-
bution by country.38

Panel B reports the staggered difference-in-differences tests using the
IL model. Consistent with the results from the EU sample, we obtain a
significantly negative coefficient on AFTER*SUBJECT both in column 1
under Benchmark1 (coefficient = −0.030, p < 0.01) and in column 2
under Benchmark2 (−0.013, p < 0.01). That is, private firms in the sub-
ject group experience a significant drop in capital investment post-IFRS,
both compared with public firms and with private firms mostly insulated
from spillovers. Further, the differential investment effect is greater under
Benchmark1 than under Benchmark2, which also echoes the EU findings.

Figure 3 maps out the time trend of the effects on subject firms across the
years. It displays a significant drop in investment level vis-à-vis both Bench-
mark1 (panel A) and Benchmark2 (panel B). The online appendix (table
IA9, panel A) provides the detailed time trend results. The parallel trend
assumption is satisfied using Benchmark1, although there is a mild negative
pre-event trend using Benchmark2.

The results of the IO model for the Oriana sample are reported in the
online appendix (table IA9, panel B). There is a significantly negative in-
tercept effect on subject firms both under Benchmark1 and Benchmark2.
The effect through the slope (investment sensitivity) is insignificant under
Benchmark1 whereas significantly negative under Benhcmark2. These re-
sults further support the predicted crowding out effect.

Private firms in Australia and New Zealand are subject to the IFRS man-
date alongside public firms,39 which serves as a counterfactual for our tests.
(In this case, private firms’ IFRS adoption should be more exogenous than
voluntary adoption in the European Union.) We follow their respective reg-
ulatory thresholds for IFRS adoption to identify firms subject to the IFRS
mandate in the two countries, yielding 3,679 and 5,174 firm-year observa-
tions for private and public firms, respectively. We examine the investment
of private versus public firms in the two countries. Table 8 shows that, based
on the IL model, the differential investment effect is insignificant. In other
words, private firms in these two countries do not experience a decline in
capital investment, relative to their public counterparts. Figure 4 maps out
the effects across the years, which indicates that private firms in the two

38 Several countries have zero observations in Benchmark2, which simply means that they
have no private firm observations for the year immediately before the IFRS mandate, when
the sample is divided into the subject group and Benchmark2. We reach the same conclusions
if we remove countries with no more than 100 private firm observations.

39 Australian IFRS equivalents are required for unlisted firms meeting at least two
of the following conditions: revenue not less than A$25 million, assets not less than
A$12.5 million, and employees not less than 50. New Zealand IFRS is required for
unlisted firms with either total assets larger than NZ$60 million or revenue greater
than NZ$30 million. See https://www.ifrs.org/use-around-the-world/use-of-ifrs-standards-
by-jurisdiction/view-jurisdiction/australia/, and https://www.ifrs.org/use-around-the-world/
use-of-ifrs-standards-by-jurisdiction/view-jurisdiction/new-zealand/ for details, respectively.
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1298 j. (d.) liu, w. shi, c. zeng, and g. zhang

Fig 3.—Mapping out IL model effects for Oriana countries.
This figure maps out the differential investment effect from the IL model across the years
surrounding the staggered IFRS adoption, with confidence intervals, for Oriana countries,
using the year immediately before a country’s IFRS adoption as the base year. Subject firms
are benchmarked against Benchamrk1 in panel A and Benchmark2 in panel B.

countries do not experience a significant drop in investment vis-à-vis public
firms post-IFRS. The detailed time trend results are shown in the online
appendix (table IA10).
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spillover effects of financial reporting regulations 1299

T A B L E 8
Private Versus Public Firms in Australia and New Zealand

DepVar = ΔFIX_ASSET

(1)

SUBJECT −0.172***

(0.000)
AFTER*SUBJECT −0.002

(0.924)
SALE_GR 0.027***

(0.000)
ROA −0.014

(0.606)
LEV −0.049**

(0.047)
LN_AT 0.028***

(0.000)
CASH −0.150***

(0.000)
HHI −0.008

(0.805)
CONSTANT −0.147***

(0.004)
Industry FEs Yes
Country*Year FEs Yes
CLUSTER Firm
N 8,853
adj. R-sq 0.129

This table reports the difference-in-differences results for private versus public firms in Australia and
New Zealand. The sample period starts from three years before to three years after a country’s IFRS adop-
tion. The dependent variable is ΔFIX_ASSET, calculated as the change in fixed assets in year t scaled by
total assets in year t−1. SUBJECT is an indicator variable equal to one for private firms and zero for public
firms from Australia and New Zealand. AFTER is an indicator variable for observations in the IFRS mandate
period. SALE_GR is sales growth, measured as the change in sales from year t−1 to year t, scaled by sales in
year t−1. ROA is return on assets, defined as profit and loss after tax in year t, scaled by total assets in year
t−1. LEV is the leverage ratio, defined as the sum of loans and long-term debt, scaled by total assets in year
t. LN_AT is firm asset size, defined as the natural logarithm of total assets in year t. CASH is cash holding,
defined as the amount of cash and cash equivalents scaled by total assets in year t. HHI is the Herfindahl-
Hirschman Index, defined as the sum of the squared market shares across firms within an industry, where
industry is defined as a two-digit NACE. Standard errors are clustered at the firm level, with p-values re-
ported in parentheses beneath the coefficients. ***, **, and * indicate significance at the 1%, 5%, and 10%
levels, respectively. All continuous variables are winsorized at the 1st and 99th percentiles.

7. Exploring the Financing Channel

This section explores the capital market channel for transmitting the
crowding out effect, aiming to support the theoretical argument underly-
ing our hypothesis. Without having access to public capital markets, private
firms mostly rely on private debt (e.g., bank loans) for investment. Public
firms, although able to tap public markets, also rely heavily on private debt
for ongoing operations.40 Therefore, we posit that competition between
them occurs more through the debt than the equity markets.

40 Armstrong et al. [2010] report that public firms access debt markets more frequently
than equity markets. Among all debt, private loans constitute about twice as much as public
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1300 j. (d.) liu, w. shi, c. zeng, and g. zhang

Fig 4.—Mapping out IL model effects for Australia and New Zealand. This figure maps out
the differential investment effect on private versus public firms in Australia and New Zealand
across the years surrounding IFRS adoption, with confidence intervals, using the year imme-
diately before a country’s IFRS adoption as the base year.

Below we conduct analysis that distinguishes industries where competi-
tion for debt and equity faced by private firms varies. Additionally, we run
tests by singling out the United Kingdom, where capital market frictions
are considered low.

7.1 public firms’ financing needs and private firms’ investment

We partition the subject firm group based on public peers’ debt and eq-
uity financing needs. To avoid endogeneity concerns regarding public and
private firms’ financing activities, we follow Rajan and Zingales’ [1998] ap-
proach and use firms in the United States to determine public firms’ de-
pendence on external debt and equity financing in different industries.41

We run regressions using the IL model for the partitioned industry groups
(against Benchmark1), with the results shown in table 9. For the subsample

debt, in dollar amounts (Bharath et al. [2008]). Likewise, Lin et al. [2013] find that bank debt
accounts for 71% of total debt in their sample of 9,831 public firms from 20 East Asian and
Western European countries for the 2001–2010 period. Chen et al. [2013] also show that the
amount of debt financing exceeds that of equity financing for their sample of public firms and
furthermore private debt comprises a greater part than public debt.

41 We first obtain the industry link table and the corresponding firm-level variables from
Compustat North America. We calculate, for each industry (two-digit NACE), public firms’
dependence on total external financing and by debt and equity from the period 1990–1999.
Dependence on total external financing equals the aggregate total external financing (capi-
tal expenditures net of operating cash flows) divided by the aggregate capital expenditures.
Dependence on external equity financing equals the aggregate net share issuances divided by
the aggregate capital expenditures, and dependence on external debt financing equals de-
pendence on total external financing minus dependence on external equity financing. Our
conclusions are insensitive to using alternative periods for calculating public firms’ financing
dependence (e.g., 1980–1989 or 1996–2005).
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spillover effects of financial reporting regulations 1301

T A B L E 9
Exploring the Financing Channel

High Public
Firms’ Debt
Financing

Dependence

Low Public
Firms’ Debt
Financing

Dependence

High Public
Firms’ Equity

Financing
Dependence

Low Public
Firms’ Equity

Financing
Dependence

DepVar = ΔFIX_ASSET

(1) (2) (3) (4)

SUBJECT 0.012*** 0.001 0.006* 0.008**

(0.000) (0.676) (0.084) (0.014)
AFTER*SUBJECT −0.070*** −0.055*** −0.067*** −0.056***

(0.000) (0.000) (0.000) (0.000)
SALE_GR 0.101*** 0.106*** 0.110*** 0.098***

(0.000) (0.000) (0.000) (0.000)
ROA 0.205*** 0.183*** 0.189*** 0.199***

(0.000) (0.000) (0.000) (0.000)
LEV 0.064*** 0.064*** 0.060*** 0.067***

(0.000) (0.000) (0.000) (0.000)
LN_AT 0.007*** 0.007*** 0.007*** 0.007***

(0.000) (0.000) (0.000) (0.000)
CASH 0.057*** 0.060*** 0.058*** 0.059***

(0.000) (0.000) (0.000) (0.000)
HHI −0.022 0.001 −0.003 −0.016

(0.123) (0.924) (0.834) (0.136)
CONSTANT −0.048*** −0.058*** −0.055*** −0.061***

(0.000) (0.000) (0.000) (0.000)
Diff in AFTER*SUBJECT

(1)−(2);(3)−(4)
0.015** 0.011

(0.032) (0.125)
Industry FEs Yes Yes Yes Yes
Country*Year FEs Yes Yes Yes Yes
CLUSTER Firm Firm Firm Firm
N 41,948 42,572 41,545 42,975
adj. R-sq 0.132 0.134 0.138 0.129

This table reports the regression results for subject firms versus Benchmark1 by industry groups parti-
tioned on the extent of public firms’ external debt and equity financing dependence, following the method
of Rajan and Zingales [1998]. Columns 1 and 2 compare industries that are more versus less debt financing
dependent, and columns 3 and 4 provide the analogous results based on equity financing dependence. The
dependent variable is ΔFIX_ASSET, calculated as the change in fixed assets in year t scaled by total assets in
year t−1. SUBJECT is an indicator variable equal to 1 for subject firms and 0 for firms in Benchmark1. AFTER
is an indicator variable equal to one for observations in the IFRS mandate period (2005–2007) and zero for
observations before the IFRS mandate (2002–2004). SALE_GR is sales growth, measured as the change in
sales from year t−1 to year t, scaled by sales in year t−1. ROA is return on assets, defined as profit and loss
after tax in year t, scaled by total assets in year t−1. LEV is the leverage ratio, defined as the sum of loans
and long-term debt, scaled by total assets in year t. LN_AT is firm asset size, defined as the natural logarithm
of total assets in year t. CASH is cash holding, defined as the amount of cash and cash equivalents scaled
by total assets in year t. HHI is the Herfindahl-Hirschman Index, defined as the sum of the squared market
shares across firms within an industry, where industry is defined as a two-digit NACE. Standard errors are
clustered at the firm level, with p-values reported in parentheses beneath the coefficients. ***, **, and *
indicate significance at the 1%, 5%, and 10% levels, respectively. All continuous variables are winsorized at
the 1st and 99th percentiles.

where public firms have high dependence on debt financing in a country-
industry (column 1), we find a significantly negative coefficient on AF-
TER*SUBJECT (−0.070, p < 0.01). For the subsample where public firms
have low dependence debt financing (column 2), the coefficient on AF-
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1302 j. (d.) liu, w. shi, c. zeng, and g. zhang

TER*SUBJECT has a smaller magnitude (−0.055, p < 0.01). The difference
in the coefficient on AFTER*SUBJECT between the two columns is signifi-
cant (p = 0.032). Thus, the crowding out effect that private firms experi-
ence is sensitive to the extent of public peers’ debt financing.42

Public firms’ equity needs also matter. We observe from columns 3 and
4 that private firms also experience a (somewhat) stronger crowding out
effect when public firms in the same industry have high, than low, eq-
uity financing needs. However, the difference in the coefficient on AF-
TER*SUBJECT between the two groups is not significant at the 0.1 level (p
= 0.125). Thus, although private firms do not compete directly with public
firms in equity markets, activities in equity markets can spill over to debt
markets. Taken together, our results are consistent with the view that com-
petition for capital between private and public firms occurs mainly in the
debt market.

7.2 the case of the united kingdom

One might expect the crowding out effect to be less pronounced where
capital market frictions are low. To this end, we compare those private firms
in the subject group that are from the United Kingdom versus those from
other EU countries on the ground that the United Kingdom has a more
active capital market and so its private firms might face fewer capital con-
straints, attenuating any crowding out. Consistent with this conjecture, the
results of the IL model in the online appendix (table IA11) suggest that
U.K. private firms experience a less severe crowding out effect than private
firms in other EU countries.43

8. Additional Analyses

8.1 evidence from private firms with no consolidated accounts

Our tests above employ EU private firms that have consolidated ac-
counts, which represent a relatively small subset of all private firms in
these economies. We now explore whether the effect holds more gener-
ally among private firms with no consolidated accounts. As for the main

42 Relatedly, we find that public peers’ dependence on debt financing is positively corre-
lated with increases in subject firms’ cost of debt (correlation = 0.065, p < 0.01). Also, private
firms might respond to the crowding out effect by using alternative forms of financing. An unt-
abulated analysis of U.K. firms finds that, across different industries, changes in private firms’
use of leases around the IFRS event are positively correlated with public peers’ dependence
on debt financing in the industry (correlation = 0.149, p < 0.01).

43 Badertscher et al. [2013] use the United Kingdom for a placebo test and show that public
firm presence in U.K. industries has little effect on private firms’ investment sensitivity (a slope
effect). Their result appears somewhat in line with our finding here that U.K. private firms
experience fewer spillovers from public firms’ investment. However, we observe (from their
table 6) that public firm presence has a significantly positive intercept effect, suggesting that
U.K. private firms’ investment is not unaffected; this calls into question the validity of using
these firms as a placebo.
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spillover effects of financial reporting regulations 1303

tests before, we conduct a difference-in-differences analysis involving three
firm groups: (i) the subject group with 492,562 observations on private
firms with unconsolidated accounts (Subject_UA); (ii) Benchmark1, that
is, the same group of public firms as before; and (iii) Benchmark2_UA,
consisting of small firms with low leverage among the private firms with
no consolidated accounts (constructed analogously to Benchmark2), with
66,065 observations. The online appendix (table IA12, panels A and B) re-
ports the results. For the subject group as a whole, we observe a significant
drop in investment around the IFRS event, relative to both Benchmark1
and Benchmark2_UA. Partitioning the subject group into quintiles on size
(measured by total assets), we find that the magnitude of the effect (under
Benchmark1) decreases as firm size shrinks. The evidence further confirms
that the crowding out effect is more pronounced for larger private firms,
which compete more directly with public firms in capital markets.44

8.2 countries with versus without concurrent changes in
enforcement

Many countries implemented the IFRS mandate as a package to reform
not only accounting and disclosure but also auditing, governance, and en-
forcement (Daske et al. [2008]). As such, our observed effect is likely the
joint result of these multiple reforms. Christensen et al. [2013] find that
capital market effects associated with IFRS reporting (such as liquidity) are
correlated with enforcement changes, whereas accounting changes per se
do not seem to play a significant role. In light of this, we now explore
how the documented crowding out effect is associated with enforcement
changes.

Following Christensen et al. [2013], we group the EU countries in our
sample into those that bundle IFRS adoption with enforcement changes
(Finland, Germany, Iceland, the Netherlands, Norway, and the United
Kingdom) and those that do not (Belgium, Czech Republic, Spain, France,
Greece, Hungary, Italy, Lithuania, Luxembourg, Poland, Portugal Ireland,
and Sweden). For each group, we use the IL model to estimate the differ-
ential effects on subject versus public firms from the same countries while
controlling for country*year fixed effects.

The results are reported in panel A of table 10. Column 1 corresponds
to the countries without bundled enforcement changes. The coefficient
on AFTER*SUBJECT is significantly negative (−0.053, p < 0.01), consistent
with subject firms sustaining a crowding out effect in this group. Column 2
corresponds to the countries with bundled enforcement changes, and we
also obtain a significantly negative coefficient on AFTER*SUBJECT (−0.067,

44 We expect that many of the private firms in this group are subsidiaries of firms in our
main test samples (those with consolidated accounts). If so, the subject firm effect from the
tests here would mirror that from the main tests, where a significant crowding out effect was
found. On the other hand, we envisage that the sample here, which contains more small firms,
is likely confounded by other factors, such as economic policies targeting small enterprises.
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T A B L E 1 0
Enforcement Changes and GAAP Distance

Panel A. Countries with and without bundled enforcement changes

Nonbundled

Bundled
(incl.

Germany)

Bundled
(excl.

Germany)

DepVar = ΔFIX_ASSET

(1) (2) (3)

SUBJECT 0.010** 0.007** 0.006
(0.010) (0.027) (0.115)

AFTER*SUBJECT −0.053*** −0.067*** −0.075***

(0.000) (0.000) (0.000)
SALE_GR 0.116*** 0.095*** 0.093***

(0.000) (0.000) (0.000)
ROA 0.200*** 0.185*** 0.175***

(0.000) (0.000) (0.000)
LEV 0.101*** 0.041*** 0.039***

(0.000) (0.000) (0.000)
LN_AT 0.010*** 0.005*** 0.004***

(0.000) (0.000) (0.000)
CASH 0.087*** 0.043*** 0.040***

(0.000) (0.000) (0.000)
HHI −0.029** −0.009 −0.016

(0.035) (0.451) (0.288)
CONSTANT −0.087*** −0.030*** −0.015

(0.000) (0.003) (0.166)
Diff in AFTER*SUBJECT −0.014* −0.022***

(2)−(1); (3)−(1) (0.062) (0.005)
Industry FEs Yes Yes Yes
Country*Year FEs Yes Yes Yes
CLUSTER Firm Firm Firm
N 37,416 47,002 39,367
adj. R-sq 0.149 0.123 0.122

Panel B. Countries with large vs. small GAAP distances

Large GAAP Distance Small GAAP Distance

Non-
bundled

Bundled
(Incl.

Germany)

Bundled
(Excl.

Germany)
Non-

bundled Bundled

DepVar = ΔFIX_ASSET

(1) (2) (3) (4) (5)

SUBJECT 0.009** 0.010** 0.021** 0.009 0.005
(0.048) (0.025) (0.013) (0.170) (0.222)

AFTER*SUBJECT −0.038*** −0.049*** −0.066*** −0.076*** −0.076***

(0.000) (0.000) (0.000) (0.000) (0.000)
SALE_GR 0.133*** 0.098*** 0.083*** 0.089*** 0.094***

(0.000) (0.000) (0.000) (0.000) (0.000)
ROA 0.207*** 0.211*** 0.200*** 0.206*** 0.173***

(0.000) (0.000) (0.000) (0.000) (0.000)

(Continued)
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spillover effects of financial reporting regulations 1305

T A B L E 1 0—(Continued)

Panel B. Countries with large vs. small GAAP distances

Large GAAP Distance Small GAAP Distance

Non-
bundled

Bundled
(Incl.

Germany)

Bundled
(Excl.

Germany)
Non-

bundled Bundled

DepVar = ΔFIX_ASSET

(1) (2) (3) (4) (5)

LEV 0.088*** 0.079*** 0.122*** 0.118*** 0.033***

(0.000) (0.000) (0.000) (0.000) (0.000)
LN_AT 0.010*** 0.007*** 0.005*** 0.009*** 0.005***

(0.000) (0.000) (0.005) (0.000) (0.000)
CASH 0.106*** 0.078*** 0.099*** 0.067*** 0.034***

(0.000) (0.000) (0.001) (0.000) (0.000)
HHI −0.033 −0.047** −0.021 −0.024 −0.008

(0.121) (0.019) (0.793) (0.753) (0.681)
CONSTANT −0.084*** −0.079*** −0.060*** −0.092*** −0.015

(0.000) (0.000) (0.006) (0.000) (0.185)
Diff in AFTER*SUBJECT −0.011 −0.028* 0.000
(2)−(1); (3)−(1); (5)−(4) (0.271) (0.070) (0.977)
Industry FEs Yes Yes Yes Yes Yes
Country*Year FEs Yes Yes Yes Yes Yes
CLUSTER Firm Firm Firm Firm Firm
N 22,386 12,189 4,554 34,813 15,030
adj. R-sq 0.174 0.130 0.131 0.123 0.124

Panel A of this table compares the subject firm effects versus Benchmark1 between countries that man-
date IFRS reporting bundled with, and not bundled with, concurrent enforcement changes. Panel B further
distinguishes countries with large versus small GAAP distances. The dependent variable is ΔFIX_ASSET, cal-
culated as the change in fixed assets in year t scaled by total assets in year t−1. SUBJECT is an indicator
variable equal to one for firms from subject group and zero for benchmark 1 group. AFTER is an indicator
variable equal to one for observations in the IFRS mandate period (2005–2007) and zero for observations
before the IFRS mandate (2002–2004). SALE_GR is sales growth, measured as the change in sales from year
t−1 to year t, scaled by sales in year t−1. ROA is return on assets, defined as profit and loss after tax in year
t, scaled by total assets in year t−1. LEV is the leverage ratio, defined as the sum of loans and long-term
debt, scaled by total assets in year t. LN_AT is firm asset size, defined as the natural logarithm of total assets
in year t. CASH is cash holding, defined as the amount of cash and cash equivalents scaled by total assets
in year t. HHI is the Herfindahl-Hirschman Index, defined as the sum of the squared market shares across
firms within an industry, where industry is defined as a two-digit NACE. Standard errors are clustered at the
firm level, with p-values reported in parentheses beneath the coefficients. ***, **, and * indicate significance
at the 1%, 5%, and 10% levels, respectively. All continuous variables are winsorized at the 1st and 99th
percentiles.

p < 0.01). The difference in the coefficient between the two columns is sig-
nificant at the 0.1 level, suggesting that, for countries implementing IFRS
reporting with enforcement changes, the crowding out effect for private
firms is somewhat stronger. As noted, the distribution of German private
firms is uneven pre- versus post-IFRS, which might render inferences from
the results less clear. Thus, we also conduct an analysis after excluding Ger-
many from the bundled group. Column 3 shows that the coefficient on
AFTER*SUBJECT now is −0.075 (p < 0.01); the coefficient difference now
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1306 j. (d.) liu, w. shi, c. zeng, and g. zhang

is sharpened between the bundled and unbundled groups, significant at
the 0.01 level.45

In panel B, we repeat the above analysis separately for countries with
a large versus small GAAP distance—which measures the dissimilarity be-
tween a country’s local GAAP and IFRS (Bae, Tan, and Welker [2008],
Byard et al. [2011]). Our aim is to illuminate how accounting standards and
enforcement complement each other. We find that the effect of enforce-
ment changes seems more pronounced in countries that undergo greater
changes in accounting standards. Specifically, among countries with a large
GAAP distance, the coefficient on AFTER*SUBJECT is −0.038 (p < 0.01)
for those countries without bundled enforcement changes (column 1), and
it becomes more negative for those with bundled enforcement changes—
−0.049 (p < 0.01) including Germany (column 2) and −0.066 (p < 0.01)
excluding Germany (column 3). The coefficient in column 3 is significantly
different from that in column 1 at the 0.10 level, but the coefficient in col-
umn 2 is not. On the other hand, among countries with small GAAP dis-
tances, although the coefficient is significantly negative with and without
bundled enforcement changes (columns 4 and 5), there is little difference
in the coefficient between them.

Taken together, the results are consistent with the view that IFRS report-
ing and enhanced enforcement may work together to affect firm behavior.
Our finding echoes the work of Daske et al. [2008], Byard et al. [2011], and
Florou and Pope [2012], who show that the effect of accounting standards
depends on reporting incentives and enforcement.

9. Conclusion

We examine how financial reporting regulations targeting public firms
affect the capital investment of their private peers. Although private firms
are not subject to the IFRS mandate and related reporting reforms, they
are connected to public firms economically, by virtue of sharing common
markets for inputs and outputs and by learning from each other’s disclo-
sures. Studies have shown that public firms experience improved informa-
tion environments and increased financing and investment after the IFRS
mandate. Our study shows that public firms’ IFRS reporting (in conjunc-
tion with the related reforms) has a negative spillover effect on private

45 We also explore the effect of enforcement versus the IFRS in Oriana countries. The coun-
tries in our sample implemented enforcement changes either before or after (but not concur-
rent with) IFRS adoption. Our (untabulated) results indicate a significant effect around IFRS
adoption in countries that have not made enforcement changes but a smaller effect around
IFRS adoption in countries where enforcement changes are already in place. At the same time,
we find a significant effect around enforcement changes, regardless of whether countries have
adopted the IFRS. These results suggest that, in Oriana countries, the IFRS mandate and en-
forcement changes each play a role, but there seems to exist substitution effects between them.
We acknowledge that this analysis is exploratory, and it is premature to draw definitive conclu-
sions.
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spillover effects of financial reporting regulations 1307

firm investment. Specifically, EU private firms experience decreased invest-
ment and a lower degree of responsiveness to investment opportunities
post-IFRS mandate. This result holds both when private firms are bench-
marked against public firms directly subject to the mandate and against
a subset of (private) firms mostly insulated from the negative spillover ef-
fect. Our finding is consistent with the theoretical predictions of Fishman
and Hagerty [1989] and Zhang [2013] that increasing the quality of finan-
cial reporting standards and disclosure can crowd out the investments of
some firms, especially those that compete for funding with the firms that
experience improved reporting. Our analysis of Oriana countries, which
mandated the IFRS in a staggered fashion, provides separate evidence in
support of this prediction.

We find that, in the cross section, negative investment spillovers are felt
most strongly by large private firms, which tend to compete more directly
for financing with public firms. Also, private firms’ investments are crowded
out more post-IFRS (vs. pre-IFRS) when their public peers in the same in-
dustry have greater needs for external debt and, to a lesser extent, equity
financing.

On the other hand, the effect is attenuated when the reporting gap be-
tween private and public firms seems narrower. Specifically, we find no sig-
nificant evidence of private firms’ investment being crowded out when they
either voluntarily switch to the IFRS along with public firms, as in the Eu-
ropean Union, or are mandated to adopt the IFRS alongside public firms,
as in Australia and New Zealand. The contrasting results for firms with dif-
ferent adoption statuses help pin down the role of the IFRS mandate in
explaining the documented effect.

Lastly, we find that the crowding out effect is somewhat stronger in coun-
tries where the IFRS mandate is bundled with enforcement changes than
in countries without concurrent enforcement changes, but this result is dis-
played only in countries with large (versus small) GAAP distances. These
findings point to the complementarity of accounting standards and other
institutional arrangements.

This study is among the first to demonstrate that mandatory financial re-
porting regulations can shift capital from one sector of an economy to an-
other. That is, reporting regulations for one group of firms can impose sig-
nificant costs on firms beyond the intended scope. Such negative spillovers
need to be considered in evaluating reporting and disclosure regulations.

Some caveats of the study should be noted. Our estimates of the crowding
out effect may not be precise, as we do not have a control group that is
completely insulated from the IFRS mandate and related reforms. Further,
identification challenges impede disentangling the role of IFRS from other
concurrent reporting reforms, and so the observed effect could be a joint
outcome of these reforms.
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1308 j. (d.) liu, w. shi, c. zeng, and g. zhang

appendix: variable definitions

Variable Name Description

SUBJECT An indicator variable equal to one for firms from the subject
group and zero from benchmark group (Benchmark1 or
Benchmark2). Benchmark1 group is the public firms from
the same country. For Benchmark2 group, we rank private
firms on size (measured by assets) within country-industry in
the immediate pre-IFRS year and then further by leverage;
those falling into the bottom half of size and the bottom
tercile of leverage constitute the Benchmark2 group. Our
subject firms are private firms excluding those in
Benchmark2.

AFTER An indicator variable equal to one for observations in the IFRS
mandate period (three years after) and zero for observations
before the IFRS mandate (three years before).

ΔTOTAL_ASSET Asset growth, defined as the change in total assets from year
t−1 to year t, scaled by total assets in year t−1.

ΔFIX_ASSET Fixed asset growth, defined as the change in fixed assets from
year t−1 to year t, scaled by total assets in year t−1.

SALE_GR Sales growth, defined as the change in sales from year t−1 to
year t, scaled by sales in year t−1.

ROA Return on assets, defined as profit and loss after tax in year t,
scaled by total assets in year t−1.

LEV Leverage ratio, defined as the sum of loans and long-term
debt, scaled by total assets in year t.

LN_AT Firm asset size, defined as the natural logarithm of total assets
in year t.

CASH Cash holding, defined as the amount of cash and cash
equivalents scaled by total assets in year t.

HHI The Herfindahl-Hirschman Index, defined as the sum of the
squared market shares across firms within an industry, where
industry is defined as a two-digit NACE.

VOL_ADOPT An indicator variable equal to 1 for private firms that
voluntarily adopt IFRS as of 2005, and 0 for firms in
Benchmark1 or Benchmark2.
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