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Abstract We analyze the effect of increased mandatory private disclosure to fis-
cal authorities on voluntary public disclosure decisions. We exploit the introduc-
tion of Country-by-Country Reporting (CbCR), which requires large multinational
corporations to report detailed geographic segment information to fiscal authori-
ties to prevent income shifting. Using both difference-in-differences and regression
discontinuity designs in our empirical approach, we investigate how multinational
corporations respond to CbCR in their public disclosure of geographic information
in financial statements and the narrative part of annual reports. We find that firms
subject to CbCR decrease their disclosure of qualitative and sensitive geographic
information. This effect is particularly pronounced for firms potentially subject to
higher scrutiny by tax authorities and for firms with a stronger international pres-
ence. Our results suggest that private and public disclosure of geographic information
are substitutes in the context of the mandatory private reporting requirement under
CbCR.
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1 Introduction

Profit shifting by multinational corporations is viewed as a pervasive problem
(Tørsløv and Wier 2023; Clausing 2016). Profit shifting erodes the tax base, reducing
tax revenue and contributing to the fiscal constraints faced by many governments.
Additionally, it undermines the political legitimacy and credibility of the existing
international framework. Therefore, the Organisation for Economic Co-operation
and Development (OECD) is actively engaged in reducing profit shifting. One ma-
jor initiative of the OECD’s Base Erosion and Profit Shifting (BEPS) project is
CbCR (OECD 2015). Under CbCR, companies above a certain revenue threshold
are required to file detailed country-level information, which is shared among fiscal
authorities upon request.

Firms are subject to several information reporting regimes, each creating specific
reporting incentives depending on the intended users of the information (e.g., in-
vestors, fiscal authorities). Still, the information demanded by different stakeholders
may overlap to a certain extent (Müller et al. 2020). Prior literature has estab-
lished that firms’ mandatory disclosures to selected stakeholders influence public
disclosure decisions (Bozanic et al. 2017; Towery 2017). However, it is not clear
how increased mandatory private tax reporting regulations such as CbCR affect
the public disclosure decisions of firms. In this context, our study aims to answer
the following research question: Did the introduction of CbCR change the public
disclosure choices of the affected multinational corporations?

Theory predicts that firms weigh the costs and benefits of voluntarily disclos-
ing tax-related information to investors and other stakeholders (Healy and Palepu
2001). Whether private disclosure requirements effectively change public disclosure
decisions is ambiguous because firms will only react if they assume that investors
and other stakeholders will find the public information useful and that those benefits
will outweigh the costs of the fiscal authority and competitors using the informa-
tion. More specifically, stricter private tax reporting might reduce proprietary costs
associated with that information. If the fiscal authority already has the information
as a result of the confidential disclosure, the public disclosure of the information
may be less costly. Thus, both sets of disclosure would be complements from the
firm’s perspective if firms increase voluntary public disclosure of information that
is valuable for investors (Kays 2022). Alternatively, firms may decrease voluntary
public disclosure if CbCR increases the risk that stakeholders exert pressure on fis-
cal authorities to investigate further if stakeholders are discontent with the firm’s
geographic distribution of profits. Voluntary public disclosure may also decrease
to avoid the risk of unwarranted attention from fiscal authorities if discrepancies
between private CbCR and voluntary public disclosure arise.1 This would suggest
that private and public disclosure are substitutes from the firm’s perspective (Hope
et al. 2013).

1 Firms may also decrease their voluntary public disclosure if investor demand for information decreases
due to better monitoring of firms by fiscal authorities after CbCR, thereby mitigating information asym-
metries between the firm and its shareholders.
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This study uses the introduction of CbCR in several countries as an exogenous
shock to answer the question whether firms adjust their voluntary disclosure in
annual reports. It aims to improve our understanding of how private disclosure
requirements may affect public disclosure decisions. Our main identification strategy
is based on a difference-in-differences (DiD) design that exploits the applicability
of CbCR at the revenue threshold. If CbCR alters the costs of public disclosure
for the reported information, one would expect changes in disclosure that relate to
firms’ geographic activities or earnings. We also exploit local variations in disclosure
around the revenue threshold through a regression discontinuity design (RDD).

We construct our dataset based on three main sources. We first draw a world-
wide selection of financial data for listed multinational corporations from Bureau
van Dijk’s (BvD) Orbis database. Second, we use archival data on these firms’ seg-
ment reporting from the Bloomberg database to analyze changes in their disclosed
geographic segments by financial item. Third, we employ textual analysis methods
to exploit the rich set of qualitative disclosure contained in the text of annual re-
ports2. We obtain the annual reports from Perfect Information’s “Filings Expert”
database and the SEC’s EDGAR database.3 This approach enables us to exploit the
information contained in annual reports’ narrative sections (Lewis and Young 2019;
Loughran and McDonald 2016). The resulting sample covers 4253 firms in the years
2010 to 2020 with 25,950 total observations.

We provide evidence that firms significantly changed their disclosure practices
towards less voluntary information provision on their geographic activities and earn-
ings after the introduction of mandatory CbCR. We further find that quantitative
disclosure of sensitive geographic information decreased. Similarly, we document
a decrease in qualitative country disclosure in annual reports. We find the first ef-
fect to be more pronounced for firms located in jurisdictions with higher potential
scrutiny by fiscal authorities. Moreover, the decrease in qualitative geographic dis-
closure is stronger for firms which are more international. Hence, our main results
suggest that, in the context of geographic information provision, voluntary public
disclosure and mandatory private disclosure are substitutes from the firm’s perspec-
tive.

Most studies on the interaction of mandatory and voluntary disclosure consider
settings in which both types of disclosures are public. Bischof and Daske (2013),
for example, confirm, in the context of stress-testing banks’ capital buffers, the
prediction by Einhorn (2005) that initial mandatory disclosure lowers the thresh-
old for future voluntary disclosures. Furthermore, disclosure theory suggests that
firms may increase voluntary disclosure to investors when they have higher-quality
internal information (Verrecchia 1990). Mandating additional disclosure can force
firms to improve their internal information environment and to process all available
information more effectively (see, e.g. Samuels (2021) for related evidence).

2 We refer to qualitative disclosure as any textual information provided in the annual report. This also
includes sections on management discussion and analysis. In many accounting regimes, these management
reports are not required to be audited, although in some regimes, the auditor may have to positively confirm
that there are no discrepancies between the financial report and the management report.
3 For more information, see https://www.perfectinfo.com/filings-expert (accessed on 1 June 2021).
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However, which of these existing insights carry over to the case when mandatory
disclosure is private, not public, is an open question. Evidence on the setting with
mandatory private disclosure is scarce and we contribute to this emerging literature.
So far, the few studies on the interaction between private and public disclosure
sets have mostly focused on empirical settings in the United States (US) (Bozanic
et al. 2017; Towery 2017; Hope et al. 2013). We extend this literature by examining
the disclosure responses of a large, international sample of firms with respect to
geographic information, which exhibits very different characteristics compared to
other disclosure items.

Bozanic et al. (2017) find that, following mandatory private disclosure in the
form of Schedule UTP, firms significantly increased the quantity of voluntary tax-
related disclosures, consistent with lower tax-related proprietary costs of disclosure.
Extrapolating this pattern to the private CbCR setting would imply that voluntary
geographic information disclosure increases once mandatory private disclosure to
fiscal authorities is introduced. However, our results reveal the opposite pattern after
CbCR introduction. This shows that an increase in voluntary disclosure in response
to mandatory private disclosure to the fiscal authority cannot be taken for granted.
Instead, the relationship between mandatory private disclosure and public voluntary
disclosure can even invert under certain circumstances. This is the case in our
setting, in which the characteristics of the disclosure content differ from previous
analyses in important aspects. Besides the proprietary cost of disclosure to fiscal
authorities, there are two other sources of substantial proprietary costs of geographic
disclosure: leakage of valuable information to competitors and reputational concerns
related to stakeholder discontent with the firm’s geographic distribution of profits
or investment. Furthermore, full CbCR being available to the fiscal authority may
have positive feedback effects on the latter type of proprietary costs related to public
scrutiny, because the public expects the fiscal authority to use its information and
investigate further if already the publicly disclosed geographic information reveals
conspicuous spatial disparities in profitability.

In a related study, Chi et al. (2023) find that multinational corporations are more
likely to issue voluntary effective tax rate (ETR) forecasts after CbCR adoptions with
the interpretation that the tax-related internal information environment improves fol-
lowing CbCR compliance. At first glance, this seems contradictory to our results.
However, as discussed above, the difference in outcomes is due to the difference in
characteristics of the disclosure content. Disclosure of geographic information poten-
tially incurs substantial proprietary costs related to informing competitors and public
scrutiny. Voluntary ETR forecasts may not incur these costs as they are frequently
not disaggregated at the segment levels. Moreover, non-investing stakeholders with
an interest in ETRs generally focus on the realized ETRs in annual accounts instead
of the forecasts.

Two studies examine corporate disclosure responses to public tax disclosure reg-
ulations (Brown et al. 2019; Kays 2022). In contrast, we investigate the effect of
a confidential reporting regime on public disclosure decisions. It is important to
keep in mind that CbCR alters only the amount of information available to fiscal
authorities, not to other parties. By analyzing the public disclosure responses to
increased private disclosure, we also address the call for more research on the ef-
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fects of tax-related disclosure regulation (Dyreng and Maydew 2018; Hanlon and
Heitzman 2010).

2 Institutional Background and Related Literature

2.1 Country-by-Country Reporting and Disclosure of Geographic Activities

The revelation of aggressive tax planning strategies and offshore activities of multi-
national corporations has moved tax planning into the focus of public attention and
created the perception that multinational corporations circumvent existing tax regu-
lations at the expense of the public budgets. Consequently, ensuring tax transparency
has become a primary regulatory concern for policymakers around the world. Fol-
lowing its mandate to develop binding policy instruments against BEPS, the OECD
proposed a new transfer pricing documentation framework, including a compre-
hensive CbCR and information exchange system to enhance transparency for fiscal
authorities (Action 13). The OECD argues that CbCR should equip fiscal authorities
with the information necessary to identify potential transfer pricing risks associated
with tax planning strategies (OECD 2015). Unlike other existing CbCR frameworks
for banks or the extractive industry, the reports are not made publicly available and
are exchanged upon request among fiscal authorities only. The OECD issued de-
tailed guidelines and model rules to harmonize the implementation of CbCR across
participating countries. So far, over 100 jurisdictions have adopted the CbCR frame-
work, including a significant fraction of the world’s major offshore financial centers
(i.e., tax havens).4 Most countries opted to apply CbCR regulation as of the fiscal
year 2016.

The obligation to file a CbC report applies to all multinational corporate groups
whose ultimate parent is resident for tax purposes in a country with CbCR legislation
in place or which has at least one subsidiary or permanent establishment located
in such a country. Multinational corporate groups are exempt from the CbCR filing
obligation if the consolidated group revenues in the preceding fiscal year remain
below a certain revenue threshold. While governments may set their own thresholds,
most legislators adopted a threshold roughly equivalent to C750 million. Given the
widespread adoption of CbCR, most multinational corporate groups that exceed the
revenue threshold are likely to incur a reporting obligation in at least one country.

The CbC reports consist of three tables. In the first table, multinational corporate
groups have to report financial items—aggregated on a country level. These items
include, among others, (un-)related party revenues, total revenues, profit before
income taxes, income tax paid, and tangible assets. The second table contains a list
of all constituent entities of the group by country of residence and their primary
business activities. The third table allows multinational corporate groups to explain
and specify the financial figures and activities from the previous tables to facilitate

4 The OECD summarizes the current status of implementation for participating countries. See https://
www.oecd.org/tax/automatic-exchange/country-specific-information-on-country-by-country-reporting-
implementation.htm (accessed on 3 January 2023).
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the interpretation of the disclosed information for fiscal authorities. Companies may
also voluntarily disclose additional qualitative information to avoid ambiguity, for
example, by motivating legitimate operations in a tax haven country.

The content of the confidential CbC reports, i.e., the detailed geographic break-
down of financial items and international activities, goes far beyond the normal
public disclosure requirements of large firms under IFRS or US GAAP. In fact,
geographic reporting only plays a minor role in financial statements. Both standards
require companies to report sales and assets in the notes of the financial statements
for each material country in which they operate. The disclosure of additional fi-
nancial items, such as earnings before taxes or income taxes, is voluntary. Since
the standards lack a clear definition of materiality, companies frequently report their
home country and aggregate all foreign operations into regions or simply in “foreign
area” (Akamah et al. 2018). Thus, while companies might decide to disclose more
granulated information on geographic activities and earnings, they are not required
to report on a country-by-country basis. In addition to geographic segment report-
ing, European firms need to disclose a list of all subsidiaries in the notes. Similarly,
US firms must disclose a list of all significant subsidiaries, including their locations
in Exhibit 21 (Dyreng et al. 2020). However, no financial items are required to be
reported.

Public disclosure of geographic information in annual reports is not limited to
accounting figures in financial statements. Most of the other sections of annual re-
ports are narrative in nature and allow managers to convey contextual information
about developments that are relevant for future value creation or affect business
fundamentals but are not well-captured by the accounting measures. This infor-
mation could include discussions about firms’ foreign business activities, ongoing
litigations, or compliance with regulatory requirements. The disclosure of additional
content in annual reports is subject to many country-specific regulations and is usu-
ally not harmonized across firms. Still, most jurisdictions require firms to include
some qualitative “management report” on their business model and the risk environ-
ment of the firms to provide a contextual, narrative basis for the backward-looking
financial figures. The management reports cover various topics, and managers have
considerable discretion in selecting the content and type of information. Beyond
these legal provisions, firms often include supplementary information on growth
opportunities and risk exposure in foreign markets.

2.2 Effects of Private Tax Reporting On Public Disclosure Decisions

The financial reporting standards define the minimum level of public information dis-
closure concerning geographic segmentation. Beyond these reporting requirements,
managers will assess the costs and benefits of disclosing additional information to
their investors and other stakeholders (Healy and Palepu 2001). Several explicit costs
may have impeded managers from voluntarily disclosing more information about
geographic activities and performance. First, the cost of preparing the information
may have hindered disclosing geographic information in the past. While the costs of
preparing such reports may not be substantial, the cost of complying with CbCR was
a major concern firms raised against the CbC requirement (Spengel 2018). However,
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after the introduction of CbCR, the cost of publicly disclosing this information (at
least partially) is substantially reduced. This would tend to increase firms’ voluntary
disclosure of geographic information as a response to mandatory private CbCR.

The assumption that mandatory disclosure may spur firms to produce new (and
potentially beneficial) information is consistent with the results of Shroff (2017).
The author finds that after changes in GAAP, the firm’s investments change, as the
act of complying with GAAP presents the manager with more information that helps
inform investment.

Another reason why companies were hesitant to disclose geographic information
prior to CbCR could be that they expected fiscal authorities to access and use the
information from the public financial disclosures.5 Hope et al. (2013), for instance,
show that firms opting for disclosing less geographic earnings in their segment re-
port have lower effective tax rates (ETRs). The authors conclude that firms with
low ETRs reduce voluntary disclosure to disguise their tax planning behavior from
fiscal authorities. Similarly, Deng et al. (2021) document that tax-avoiding firms are
less likely to disclose segment-level tax information. The introduction of a private
CbCR makes these considerations obsolete, as fiscal authorities now have very de-
tailed information at their disposal. Hence, firms might be more inclined to disclose
this information publicly in their annual reports after CbCR. The firm’s voluntary
public information provision and its mandatory private disclosure would then be
complements, the same pattern as in Bozanic et al. (2017).

Yet, disclosing geographic information might still be prohibitively costly for
some firms. For instance, information about the profitability of operations in foreign
markets might be helpful to competitors. In support of the idea that firms expect
competitors to learn from their corporate disclosures, Leung and Verriest (2019)
show that companies tend to hide information about operations in economically
attractive regions and regions with low market entry barriers. These competitor-
related proprietary concerns could lead to firms being unwilling to disclose the
information, despite having the information compiled already.

In addition to proprietary costs of geographic disclosure remaining high—due
to proprietary information leaking to competitors or due to concerns about pub-
lic scrutiny—there are three reasons for which mandatory private CbCR can have
a substitutive effect on firms’ voluntary public provision of geographic informa-
tion. First, the country-level numbers in the private CbCR may not add up to the
same geographic proportions that one would expect based on the geographic seg-
ment information disclosed before CbCR—either because firms have responded to
CbCR by shifting input factors (De Simone and Olbert 2022), or also because firms
consolidate country-level information differently for private CbCR and for public
disclosure. By reducing the level of detail in their voluntary geographic information,
firms can cloud shifts in the proportions of geographic segments which are directly
related to the introduction of CbCR, thereby lowering the risk of unwarranted at-
tention from fiscal authorities and other stakeholders. In a related setting, Towery
(2017) examines whether firms adjust their reserves for uncertain tax benefits in

5 For the US, Bozanic et al. (2017) show that the IRS indeed downloaded firms’ financial disclosures as
an additional source of information.
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financial reports following the private reporting requirements under Schedule UTP.
Her results indicate that firms changed their financial reporting for uncertain tax
positions to avoid the disclosure of additional information to the IRS.6

Second, it is common knowledge that the fiscal authorities have access to the full
CbCR information. Hence, the public, the media, or politicians may exert pressure
on fiscal authorities to investigate further once they suspect a discrepancy between
the firms’ public geographic disclosure and the deemed actual firm behavior (Müller
et al. 2024). After CbCR, firms consequently reduce voluntary geographic reporting
to counteract the increased risk from public scrutiny.

Third, investors may perceive fiscal authorities as de facto the largest minor-
ity shareholders of firms due to their tax claim on firm profits. The authorities’
monitoring of firms benefits regular shareholders as it inhibits not only tax avoid-
ance activities but also related opportunities for managers to extract private benefits
(Bennedsen and Zeume 2018; Desai et al. 2007; Desai and Dharmapala 2006; Dutt
et al. 2019; Hanlon et al. 2014). In this case, CbCR leads to better informed fiscal
authorities and thus better external monitoring. Consequently, voluntary geographic
information disclosure becomes less relevant for mitigating information asymmetries
between firms and investors.

The introduction of private CbCR—a geographic breakdown of activities and
profitability—hence constitutes a major regulatory shock to the information envi-
ronment of multinational corporations reducing the information asymmetry between
international firms and fiscal authorities. Whether and how the public disclosure of
geographic information changes following CbCR is eventually an empirical ques-
tion. Considering the competing predictions from the previous arguments, we do not
make a directional prediction, but state the hypothesis in null form:

H1 Firms will not change their (voluntary) public disclosure of geographic infor-
mation following the implementation of CbCR.

3 Empirical Approach and Methodology

3.1 Empirical Strategy

3.1.1 DiD Approach

As a baseline identification approach, we use the introduction of CbCR as an exoge-
nous policy shock to companies’ information environment affecting their voluntary
disclosure decisions. Therefore, our identification strategy is based on a DiD ap-
proach estimated via the ordinary least squares (OLS) method. This allows us to

6 Moreover, firms may have used the degrees of freedom in voluntary geographic reporting to pick a spe-
cific geographic segmentation suited to signal low levels of tax avoidance. However, CbCR leads to fiscal
authorities being informed at the granular country level. This eliminates the opportunity to portray a spe-
cific geographic picture of the firm to fiscal authorities via voluntary reporting. Hence, mandatory private
CbCR decreases a specific incentive for voluntary geographic reporting.
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isolate the effect of the policy (Angrist and Pischke 2014). CbCR is implemented
via staggered introduction at a country level, and only firms above a certain revenue
threshold are subject to the confidential reporting requirement (Joshi 2020). Thus,
we can compare firms subject to CbCR’s disclosure requirements before and after
the implementation of CbCR with firms below the revenue threshold. Equation 1
depicts the baseline DiD analysis of our research question:

yi;t D ˇ0 C ˇ1Treati � Postt C PJ
j �jXj;i;t C PI

i �iF irmi

CPT
t �tYeart C �i;t

(1)

where yi,t is a measure indicating geographic disclosure for a given firm i and year
t. We explain our dependent variables in Sect. 3.2 and Table 1. The variables Treati
and Postt capture the effect of being treated, i.e. being subject to CbCR. Treati is
a dummy variable equal to 1 for firms whose turnover is above the CbCR threshold
in the periods preceding CbCR implementation, and equal to 0 otherwise. Likewise,
Postt is equal to 1 if the firm is located in a country which implemented CbCR in
year t. We also include two-way fixed effects Firmi and Yeart that capture unobserved
constant factors at the firm and year level. Standard errors μi,t are clustered at the
firm level.7

We follow prior literature and include several variables control variables to control
for factors associated with the choice to disclose. These are denoted by Xj;i;t and
explained in Table 1. We include a proxy for firm size (firm sizei,t) calculated as
the log of total assets. Moreover, we control for profitability (return on assetsi,t and
return on salesi,t), debt capacity (leveragei,t), and intangible intensity (intangiblesi,t).

In addition, we include a proxy that measures the international exposure of
firms (foreign subsidiariesi,t). The variable is equal to the logarithmic count of all
majority-owned foreign subsidiaries of a firm in a given year. Importantly, for-
eign subsidiariesi,t allows us to control for organizational changes in firm structure
that might affect geographic disclosure decision. The last control variable, share of
tax–haven subsidiariesi,t, measures the share of subsidiaries that are located in tax
haven jurisdictions to control for tax aggressiveness of the firms.8 Together, both
variables allow us to respond to evidence on private CbCR reporting that examines
the organizational structure of large multinational corporations. Specifically, De Si-
mone and Olbert (2022) find that firms affected by CbCR reduce ownership in tax
haven subsidiaries. By including both the number of foreign subsidiaries and the
share of tax haven subsidiaries in our regression, we hence account for these real
responses to CbCR.

3.1.2 RDD Approach

Because CbCR constitutes a policy intervention that conditions its applicability
based on a size threshold, relying on DiD only to identify the causal impact of

7 As we combine fixed effects with clustered standard errors, we drop singleton observations because these
could otherwise lead to overstated significance (Correia 2015).
8 We follow the tax haven definition applied by Law and Mills (2022).
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CbCR on geographic disclosure choices is susceptible for the omission of size-
related unobservable factors that influence disclosure behavior. Henceforth and fol-
lowing prior work on CbCR, we complement our existing empirical strategy by
implementing a RDD that allows us to identify the local effect of CbCR (Chi et al.
2023; De Simone and Olbert 2022). To this end, we first restrict the sample to
a smaller range above and below the country-specific turnover threshold relevant for
CbCR (see Table 2 for details). We then choose turnover bandwidths of C150Mio.
and C300Mio. around the CbCR threshold. We subsequently estimate the following
linear specification:

yi;t D
ˇ0 C ˇ1Above_CbCR_Thresholdi;t C ˇ2Diff _CbCR_Thresholdi;t
Cˇ3 Above_CbCR_Thresholdi;t X Diff _CbCR_Thresholdi;t C �i;t

(2)

Above_CbCR_Thresholdi;t is a binary variable equal to 1 if
Diff _CbCR_Thresholdi;t , i.e. the difference of a firm i’s turnover in year t
to the CbCR threshold, is positive, and equal to zero otherwise. Our coefficient
of interest is β1, which measures the discontinuity in outcome variable yi,t at the
CbCR threshold. Again, we cluster standard errors μi,t at the firm level. In our
primary approach, we estimate the above regression for observations after CbCR
implementation. As a test whether a supposed effect on disclosure has existed prior
to CbCR, we also run the above regression for the pre-CbCR period. If CbCR is
the cause of negative changes to disclosure behavior at the threshold, we expect the
coefficient β1 to decrease when comparing the results for the post-CbCR period with
the pre-CbCR period. Moreover, prior CbCR research acknowledges the possibility
of potential revenue manipulation around the thresholds (De Simone and Olbert
2022). Firms might also have expectations about how their future treatment status
changes and adjust their disclosure behavior accordingly. We thus also estimate our
specification of RDD by excluding observations with turnover levels inside a bin of
C10 Mio. around the CbCR threshold (Dowd 2021).

3.2 Measures of Geographic Disclosure

To examine our research question, we use two different types of measures for
geographic disclosure: first, we use quantitative segment disclosure data from
Bloomberg. We collect the geographic segment information for the following vari-
ables: revenues, gross profits, EBITDA, operating income and assets. We then
classify these quantitatively disclosed data into two categories. We denote the first
category as insensitive geographic information and measure it as the maximum of
reported geographic segments for the variables revenues and assets. We qualify the
information contained in both variables as insensitive as they pertain to information
that (a) does not reveal regional firm profitability (which could be interesting to both
fiscal authorities and competitors) and (b) is already subject to minimum mandatory
reporting requirements according to IFRS 8. In contrast, the remaining variables
all relate to earnings information contained in the P&L statements of firms, albeit
not necessarily disclosed at a geographic level in the absence of such reporting
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Table 2 CbCR Implementation and Country Characteristics

Country Threshold
(EUR Mio.)

Implementation
Year

Unique
firms

Firm-year
observations

Tax staff per
100,000 Pop

Australia 633 2016 155 1190 8

Austria 750 2016 13 105 10

Belgium 750 2016 24 177 18

Bermuda 720 2016 56 435 –

Brazil 525 2016 27 163 1

Canada 750 2016 12 50 12

Cayman Islands 720 2016 148 849 –

China 705 2016 92 475 5

Denmark 751 2016 28 223 15

Finland 750 2016 39 275 9

France 750 2016 65 475 15

Germany 750 2016 107 810 13

Greece 750 2016 16 124 11

Hong Kong 735 2018 40 295 4

India 683 2016 337 1040 –

Ireland 750 2016 18 102 13

Italy 750 2016 24 169 6

Japan 767 2016 643 3254 –

Luxembourg 750 2016 10 51 20

Malaysia 630 2017 96 561 4

Mexico 529 2016 18 106 3

Netherlands 750 2016 37 246 19

New Zealand 750 2016 16 115 10

Norway 677 2016 37 253 12

Poland 750 2016 33 153 15

Russia 676 2017 10 56 10

Saudi Arabia 723 2018 25 89 1

Singapore 707 2017 97 515 3

South Africa 641 2016 65 318 2

South Korea 771 2016 50 168 4

Spain 750 2016 38 258 5

Sweden 683 2016 115 731 10

Switzerland 779 2018 75 524 1

Taiwan 758 2017 218 652 4

Turkey 750 2019 16 72 5

United King-
dom

750 2016 196 878 10

United States of
America

720 2016 1257 9991 2

Overall obser-
vations

25,950

Notes: this table provides institutional characteristics of the countries present in our firm sample. Thresh-
old refers to the country-specific CbCR threshold, converted to EUR in the year of implementation. The
variable tax staff is obtained from the OECD, see Table 1 for further information
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requirements in the IFRS guidelines. We hence denote the second category sensi-
tive geographic information and measure it as the maximum number of reported
geographic segments for gross profits, EBITDA and operating income. It is hence
not only a measure of disclosure that potentially conveys sensitive proprietary and
tax-related information, but also an approximation of the degree to which firms
voluntarily disclose beyond what is mandatorily required by accounting regulation.9

Second, in addition to our two measures based on quantitative information dis-
closed in firms’ geographic segment reporting, we apply textual analysis methods
to capture the qualitative discussion of foreign operations in annual reports. Most
firms explain their activities and the corresponding risk exposure in the management
discussion and analysis or risk disclosure sections of their reports. This information
provides additional context to the accrual-based accounting figures and often in-
cludes forward-looking information. Since non-US reports are not standardized, it
is hard to identify common sections across reports or years. This is one reason why
previous studies in accounting and finance literature have mainly analyzed standard-
ized Form 10-K documents (Lang and Stice-Lawrence 2015). To measure voluntary
geographic disclosure in the narrative sections, we apply the bag-of-words approach
(Li 2010; Loughran and McDonald 2011). This conservative approach measures the
level of discussion of topics related to information that would also be reported in
CbCR.

In contrast to more sophisticated methods, keyword search allows targeting single
sentences with explicit reference to selected words or phrases. Despite its simplicity,
the method is very powerful, easily replicable, and frequently used in the literature
(Bilicka et al. 2022; Ehinger et al. 2024; Loughran and McDonald 2016). As de-
scribed in Sect. 2.2, the introduction of the confidential CbCR might have affected
firms’ cost-benefit considerations with respect to the optimal level of geographic dis-
closure. We apply the keyword search using a word list containing country names
and their variations10 to identify sentences with country-specific information. Subse-
quently, we count all sentences in the document which mention at least one foreign
country. References to the firm’s country of incorporation are, therefore, excluded.
The number of relevant country sentences is then scaled by the total number of sen-
tences (qualitative geographic information). This allows us to assess changes in the
relative importance of foreign activities and might be more informative than simply
counting the occurrence of country references.11

3.3 Sample Selection

In order to analyze whether firms change their disclosure of geographic information
following CbCR introduction, we use BvD’s Orbis database to identify worldwide,

9 An alternative measure of disclosure with similar properties may be the tax reconciliation statement,
although measuring the intensity of information would require a different approach.
10 Besides the official country names, we also include the respective adjectives, i.e., “British” or “French”,
and their inflections on the list.
11 In regressions with qualitative geographic information as a dependent variable, we further include the
fog-index, report length and additional sentiment scores as control variables.
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ultimate parent entities (UPE) of listed firms with turnover exceeding C50 Mio. at
least once during the period of 2010–2020 (see Table 3). We require all firms to have
sufficient financial data available in Orbis to estimate our baseline models.12 From
this initial sample, we drop observations without turnover data, which are needed
to determine the treatment status of the firm. Next, we exclude firms operating in
the banking and extractive industry as these firms may be subject to a public CbCR
regime in the EU (Joshi et al. 2020; Johannesen and Larsen 2016). Moreover, we
lose 5339 observations which have no international security identifier (ISIN), leaving
us with 13,992 unique firms.

We obtain our geographic segment data from the Bloomberg database. Bloomberg
extracts these data from publicly available company documents (e.g., annual reports,
sustainability reports, investor presentations etc.) of publicly listed firms worldwide.
The database hence contains both voluntary and mandatory disclosure items. We
disregard highly aggregated information at the supra-national level and consider
only items reported at a country level to ensure comparability across observations.

To construct our qualitative measure of geographic disclosure from annual reports,
we use Perfect Information’s “Filings Expert” database. The database contains over
15 million corporate documents for roughly 50,000 globally listed public companies.
We convert the annual reports from PDF into machine-readable format and parse
the text into sentences to construct our variable of interest (see Appendix for more
details). For US companies, we download the Form 10-Ks by accessing the EDGAR
database and use these reports to determine the level of geographic disclosure. After
merging the data from Bloomberg and from the annual reports by Perfect Information
to our main sample, we are left with 31,459 firm-year observations from 5339 unique
firms.

Given that CbCR only affects firms that operate internationally, we continue by
dropping domestic firms as well as holding companies. Domestic firms are neither
affected by CbCR nor relevant in their geographic disclosure.13 We exclude holding
companies because we cannot safely attribute a CbCR specific for one country in
these cases.14 For the remaining sample, we follow the cleaning procedure by Lang
and Stice-Lawrence (2015), who also used a large sample of annual reports of inter-
national firms for their analysis.15 We also restrict the sample to countries with no
less than ten unique firms, reducing our sample again by 252 observations. Together,
these requirements reduce our final sample size to 25,950 firm-year observations by
4253 unique firms from 37 countries.

12 For the US and Canada, financial data are drawn from Compustat North America, which has a broader
coverage of financial information for listed firms from these two jurisdictions.
13 We define firms as domestic when they have no foreign subsidiaries and no reported foreign segments.
14 We define firms as holding companies when their country of domicile does not coincide with the coun-
try of listing, as measured through differing country attributions between our three databases ORBIS,
Bloomberg and Perfect information. In our sample, these firms are mainly of Chinese origin and listed
in common tax haven countries like the Bermudas or Cayman Islands for easier access to capital markets
(Coppola et al. 2021).
15 In particular, we exclude annual reports with a Fog-Index below 12 and above 30. We also exclude
documents with less than 50 sentences or less than 100 words as the average annual report is substantially
longer and drop remaining duplicates.
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Table 3 Sample Selection

Sample Selection Process Observations Unique Firms

Publicly Listed Ultimate Parent Entities from Orbis for
2010–2020

140,893 17,567

Missing Turnover Data –1542 –

Exclude Banking and Extractive Industry –18,181 –

Missing ISIN –3938 –

= Sample Prepared for Analysis with Disclosure Data 117,232 13,992

Not Matched to Bloomberg Segment Data –29,432 –

No Annual Report from Perfect Information/Form 10-K from
EDGAR

–56,341 –

= Observations with Segment & Textual Data 31,459 5339

Exclude Domestic and Holding Firms –4408 –

Cleaning Steps Applied by Lang and Stice-Lawrence (2015) –849 –

Exclude countries with less than 10 unique firms –252 –

= Final Sample 25,950 4253

Notes: this table provides the selection process for deriving at our final sample. The first four rows present
the steps for selecting our initial sample based on various selection criteria from ORBIS. Rows (6) and (7)
depict the process of selecting further based on availability of both quantitative and qualitative information
in Bloomberg and Perfect Information/Edgar. The requirement for firms to be covered by Bloomberg and
Perfect Information results in some underrepresentation of Chinese, South-Korean and Taiwanese firms.
This may reflect that these countries have a substantial number of small, publicly listed firms without an
international investor base. The remaining steps in rows (9)–(11) relate to cleaning the sample to ensure
data validity and suitable observations for further analysis. We define companies as domestic if they have
no foreign subsidiaries. We exclude domestic firms because they are not affected by CbCR and not relevant
in their geographic disclosure. Holding companies are identified via name-matching. We exclude those
holding companies whose country of residence and country of domicile do not coincide according to
our data sources. Otherwise, we would not be able to assign a country-specific treatment by CbCR. This
affects mainly Chinese companies that are established simultaneously in e.g. Hong Kong, Bermudas or the
Cayman Islands. See Sect. 3.3 for further detail

3.4 Descriptive Statistics

Table 2 depicts the geographic composition of our sample firms, the applicable
revenue threshold, and the implementation year in the respective country. The vast
majority of countries started to apply the CbCR requirement for the fiscal year
2016. The latest implementation in our sample occurred in 2019 for Turkey. The
applicable size thresholds vary mainly due to exchange rate fluctuations but are
mostly comparable across countries. Some notable exemptions can be observed, for
instance, for Mexico and Nigeria. Concerning the geographic distribution of our
observations, two aspects are noteworthy. First, the country with the highest number
of observations is the US, followed by Japan and Australia. In general, Perfect
Information also covers firms in developing and emerging economies, providing
an interesting setting for our analysis. This distinguishes our sample from other
studies in the context of CbCR, which often focus on European firms (De Simone
and Olbert 2022; Joshi 2020). Second, we still observe a reasonable number of
reports for Western Economies. The differences in observations between same-sized
economies as France and Germany might be driven by our requirement that the
reports must be available in English.
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Table 4 Descriptive Statistics by Treatment Status

Control group: cons. revenues<
threshold

Treated group: cons. revenues>
threshold

Before CbCR After CbCR Before CbCR After CbCR

Variable Mean Obs Mean Obs Mean Obs Mean Obs

Geo. Seg. count of
EBITDA

1.32 662 1.46 496 2.34 493 2.9 347

Geo. Seg. count of
Gross Profits

1.25 560 1.22 755 1.58 663 1.53 677

Geog. Seg. count
of Operating In-
come

1.70 1576 1.57 1833 2.22 2540 2.11 2210

Sensitive geo-
graphic informa-
tion

0.57 5391 0.56 5915 0.81 7708 0.76 6936

Geo. Seg. count of
Revenues

3.13 5314 3.04 5847 3.76 7641 3.77 6898

Geo. Seg. count of
Assets

1.94 2311 1.81 2425 2.33 3074 2.15 2516

Insensitive geo-
graphic informa-
tion

3.14 5391 3.05 5915 3.75 7708 3.78 6936

Share of Coun-
try Sentences in
Annual Reports

3.66 5391 3.34 5915 4.23 7708 3.63 6936

Notes: this table presents summary statistics for our main outcome variables of interest and its individual
components at the firm-year observation level. All variables are defined in Table 1. If a firm does not
disclose any sensitive geographic segment information (rows (1)–(3)), the measure for sensitive geographic
information for that firm is equal to zero. This explains that the average value of the composite measure is
lower than its individual components. The same holds true for insensitive geographic segment disclosure,
albeit here the disclosure of its constituents (disclosed revenues and assets) is higher. Average values and
observations are split up according to whether observations belong to the treated or control group before
or after treatment. The analysis proceeds at the unique firm-year level

Table 4 reports descriptive statistics for our disclosure variables of interest. We
report these separately for firms below the country-specific threshold (control group)
and firms above the threshold (treatment group), both before and after the introduc-
tion of CbCR. First, note that firms in the treated group form the majority of firms
within the overall sample. Sensitive and insensitive geographic segments are dis-
closed at a higher rate for the treated group than for control firms, both before and
after the introduction of CbCR. Similarly, textual geographic segment information
is also disclosed more often by treated firms than by control firms throughout the
observed period. Both observations relate to larger firms possibly being more ex-
posed to international business activities than smaller firms, which we account for
in our following regression setting through control variables. Fig. 1 depicts the de-
velopment of absolute levels of disclosure relative to the introduction of CbCR. One
can see directly that while sensitive and insensitive disclosure of quantitative geo-
graphic information is relatively stable across time, qualitative disclosure of country
information decreases for both the treated and the control group of firms.
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Fig. 1 Disclosure Levels Before
and After Introduction of CbCR.
Notes: this figure provides the
development of the mean levels
for the three outcomes variables
of interest over time. The first
two subfigures provide average
values for quantitative disclo-
sure of insensitive and sensitive
geographic information, mea-
sured in segment counts. The
third subfigure shows the share
of country sentences in annual
reports. Values are conditional
on whether firms belong to the
treatment group (blue) or con-
trol group (red). The horizontal
axis provides the years relative
to CbCR implementation, with
a relative year equal to zero
denoting the onset of CbCR

Table 5 reports descriptive statistics for firms separately by treatment group and
control group. By nature, treated firms have substantially higher consolidated rev-
enues than the control firms. The same holds true for the number of employees and
foreign subsidiary count as well as the volume of total assets. Similarly, firms in
the treated group are more leveraged, reflecting differences in access to capital mar-
kets or risk profiles. Still, the variation especially within the group of larger firms
is substantial, as exemplified by the differences between median and mean values.
Moving from differences in absolute values (which result from our classification in
treatment and control group based on a size criterion) to relative differences, one
can observe that firms are also similar along several dimensions: they are similarly
profitable (measured by return on assets), they have a similar share of intangible as-
sets and they both have average effective book tax rates closely below thirty percent.
A noteworthy difference concerns the share of subsidiaries in tax havens, which is
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higher for firms in the control group. This surprises insofar as firms in the treated
group have a substantially higher foreign presence measured by the number of for-
eign subsidiaries. A possible explanation could be that the existence of tax planning
motivations requires a minimal setup of firms in tax havens, which becomes more
obvious in relative terms for firms that do not have a substantial overall level of
foreign activity.

4 Results

4.1 DiD Results

We provide the results of our baseline DiD regression for our three dependent vari-
ables of interest in Table 6. These results capture the average effect of the private
CbCR on public disclosure decisions. We first consider our baseline regression re-
sults in columns (1), (3) and (5) without control variables. The coefficient on the
interaction term of Treati and Postt is negative across all three specifications, and
statistically significant for sensitive and qualitative geographic disclosure. Private
CbCR leads to less disclosure of sensitive geographic information by 0.075 segment
counts. Disclosure of qualitative geographic information decreases by 0.339 percent-
age points. While the magnitude of both effects seems somewhat small, one should
keep in mind that the average treated firm only reports 0.84 geographic segments
with sensitive information, implying a decrease of about 8.9%. Likewise, the share
of country sentences in annual reports is at about 4.2 percentage points on average,
yielding a similar relative decrease of about 8.1%. Unlike the other two outcome
variables, the disclosure of insensitive geographic information does not seem to be
affected by CbCR. Our regression results are robust to the country-wise exclusion
of firms from the sample, implying that country-specific phenomena do not drive
our results.16

Our findings are also robust to the inclusion of control variables in columns (2),
(4) and (6), even though not all firms are retained in the sample because of missing
values in control variables. While sensitive geographic disclosure decreases more
strongly when controlling for relevant variables, the decrease in qualitative geo-
graphic information is slightly less pronounced. Concerning the relevance of the
control variables, we observe that firm size and a large count of foreign subsidiaries
positively affect the disclosure of both insensitive and qualitative geographic infor-
mation. Interestingly, both factors seem to play no role for sensitive information
disclosure. Instead, firms with a larger share of intangible assets are disclosing
substantially less sensitive information at a geographic level, amounting to 0.032

16 We also vary the dependent variable for qualitative geographic disclosure to include not only individual
countries, but to condition on the country being mentioned in the same sentence as the word “tax”. We
do not find any significant disclosure response in this case. We attribute this to the respective average
outcome value being very low (0.132 percentage points) in comparison to the initial outcome variable
that includes any sentence with a country mention (3.75 percentage points). There is thus less downward
response possible for a variable that conditions on both countries and taxes being mentioned in the same
sentence
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segment counts less per 10 percentage point increase in the intangible share. This
finding is consistent with considerations of proprietary costs playing a role in the de-
cision to voluntarily disclose sensitive financial information at a detailed geographic
level.

An essential identifying assumption for DiD designs is that affected firms and
control firms would have developed similarly with respect to their disclosure deci-
sions absent the policy reform (Angrist and Pischke 2014). This condition is usu-
ally considered to hold if both groups follow a parallel trend before the treatment.
We investigate the dynamic effect and verify the plausibility of parallel trends us-
ing an event study specification for our three outcome variables (Schmidheiny and
Siegloch 2023; Fuest et al. 2018). To this end, we replace the term Treati � Postt
from Eq. 1 with a sequence of binary treatment variables denoted by

PkD3
kD�5ˇkDk;t

that indicate k periods prior and posterior to the introduction of CbCR. We use the
identical structure of fixed effects and the same clustering procedure of standard
errors as in Eq. 1 without control variables. In Fig. 2, we plot the resulting re-
gression coefficients for five years prior to and three years after the treatment. The
effect is estimated relative to the control group and normalized to the year prior
to the implementation of CbCR. We observe no significant pre-trends for sensitive
and qualitative geographic information. Disclosure of insensitive geographic infor-
mation shows a slight pre-trend, hence the respective results should be interpreted
more cautiously. The dynamic patterns also reveal that while the disclosure of qual-
itative geographic information decreased directly after the introduction of CbCR,
firms were not immediately adjusting their public disclosure of sensitive geographic
information. Instead, firms seem to have changed their disclosure behavior of sen-
sitive geographic information only after learning about potential responses by fiscal
authorities.

Overall, our findings support the notion that the implementation of mandatory
private disclosure rules induced negative public disclosure responses. So far, empir-
ical assessments of disclosure theory have reinforced the belief in a complementary
relationship between private and public disclosure (Bozanic et al. 2017). On the
contrary, our results reveal the opposite pattern: firms’ public disclosure of geo-
graphic information decreases when private CbCR is introduced. This implies that
both types of disclosure can also be substitutes. This effect can be explained by the
arguments brought forward in Sect. 2.2.

First, the fear of firms to possibly include numbers in their public reporting that are
difficult to square with financial figures privately reported to fiscal authorities might
make them more hesitant to voluntarily disclose further geographic information to
the public. This fear of contradiction could arise due to varying accounting standards
between reports filed for accounting and tax purposes. Moreover, the aggregation of
financial figures across different geographic regions can lead to inconsistencies, par-
ticularly for sensitive, profit-related items. On the contrary, insensitive information
disclosure, which does not react to CbCR implementation, pertains to information
that is not of primary relevance to fiscal authorities, as revenues and assets are not
as directly linked to the tax burden. Also, unlike voluntary disclosure of sensitive
information, it is bounded from below by IFRS regulation. Second, firms reduce
their voluntary reporting of geographic information to lower the risk that someone
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Fig. 2 Event Study for As-
sessing Pre-trends in Outcome
Variables. Notes: this figure pro-
vides the coefficients obtained
from estimating event study
regressions for the three out-
comes variables of interest (see
Sect. 4.1 for further detail). Point
estimates (red) denote the coef-
ficient estimates for treatment in
the periods before and after the
actual treatment by CbCR. Blue
whiskers indicate the respec-
tive 95% confidence intervals.
All coefficients are estimated
relative to the normalization pe-
riod –1. Coefficient estimates in
periods –5 and +3 (green) are
binned off to the left and to the
right of the sample. This implies
that coefficients for periods –5
and +3 control for any long-
term prior or posterior effects.
Standard errors underlying the
confidence intervals are robust to
heteroscedasticity and clustered
at the firm level

raises suspicion about discrepancies between the firm’s public geographic disclosure
and the deemed actual behavior of the firm. This risk is more costly after CbCR,
because the public may exert pressure on fiscal authorities to use its access to full
CbCR information and investigate further.

We further assess potential channels that might be driving our main results. We
consider two aspects that could influence the degree to which firms affected by
CbCR adjust their disclosure choices: the role of tax enforcement and the degree of
intra-firm complexity as measured by its international presence (via subsidiaries).
Throughout this section, we assess the heterogeneity of our main results by modi-
fying our baseline DiD approach as depicted in Eq. 1 as follows: we replace our set
of DiD coefficients .ˇ1Treati � Postt ) with the term .ˇ1Treati � Postt/xZi , where
Zi denotes a binary variable that changes for each of the three subgroups of interest
and is constant at the firm level. Effectively, we hence estimate a difference-in-dif-
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ference-in-differences. This way, we can measure differential responses of firms to
CbCR without changes in observation numbers due to sample splits.

Table 7 provides the estimated disclosure effect of CbCR for firms located in
countries with high levels of tax enforcement. The variable Zi in this case is equal
to 1 when the number of tax staff relative to a population of 10,000 inhabitants per
country, as provided by the OECD, is above the cross-country median. Our coef-
ficient of interest now is the triple interaction Postt x Treati x High Tax Enforcementi.
We observe that after controlling for the disclosure environment, the decrease in
disclosure of sensitive geographic information is driven by firms who can reason-
ably expect their local fiscal authorities to be more able to process the additional
financial information provided voluntarily by firms. The same pattern holds true for
the disclosure of qualitative geographic information, both with and without the in-
clusion of control variables. This finding is also in line with evidence in the literature
that fiscal authorities indeed access published financial information by companies
(Bozanic et al. 2017).

Table 8 reports the regression results for our second aspect of heterogeneity, orga-
nizational complexity, which we proxy through high numbers of foreign subsidiaries.
The variable Zi is now equal to 1 if the number of foreign subsidiaries is above the
median of all firms in the sample and equal to 0 otherwise. We posit that the more
country subsidiary information a company needs to consolidate in its annual report,
the higher the risk of potential mismatches with bilateral private reporting to fiscal
authorities. Hence, we expect the effect on disclosure to be more negative the higher
the foreign subsidiary presence. Interestingly, our results provide evidence that such
a link only plays a role in qualitative disclosure of geographic information.

Further heterogeneity analyses reveal that the results for geographic disclosure
responses to CbCR are robust when considering individual countries and regions.17

One exception to this finding stands out: the decrease in qualitative geographic
reporting due to CbCR is subdued, albeit still significant, for US firms. We attribute
this to the average qualitative geographic disclosure of US firms (2.52% share of
country sentences) already being substantially lower than the sample average (3.75%
share of country sentence), which limits the leeway to exhibit a negative response.

4.2 RDD Results

We subsequently proceed to the estimation results under the RDD approach to verify
whether our initial results using DiD are also robust when specifying the identifica-
tion of a local treatment effect. We depict the results in the form of both tables and
figures. Table 9 and Fig. 3 contain the baseline specification outlined in Eq. 2, with
the first table row providing our coefficient of interest. Columns (1), (3) and (5)
include firm-years within a turnover bandwidth of C150Mio. For countries with

17 Results for country and region heterogeneity are not tabulated, but available from the authors upon re-
quest. For instance, results do not differ for the three outcome variables when considering a differential
response for member countries of the European Union. For France, we find a stronger reduction in the dis-
closure of sensitive and qualitative geographic information, consistent with having an effective tax enforce-
ment authority. The decrease in qualitative geographic disclosure is also more pronounced for Japanese,
Russian and South Korean firms.
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a CbCR threshold of C750Mio., this implies a bandwidth of C675–825Mio., and
for the remaining columns (2), (4) and (6) with a turnover bandwidth of C300Mio.,
it implies a wider bandwidth of C600–900Mio.

Despite the low number of observations compared to our DiD analysis, we find
similar effects of CbCR on geographic disclosure. While insensitive disclosure does
not (significantly) change in any direction after CbCR introduction, disclosure of sen-
sitive geographic information decreases stronger (quantitatively) than in our baseline
DiD specification on Table 6, columns (3) and (4). Qualitative geographic informa-
tion, however, only decreases for the larger bandwidth. Due to the reasons outlined
in Sect. 3.2, we repeat the RDD with the exclusion of a small, symmetric bin of
C10 Mio. directly located around the CbCR threshold. The results are depicted
in Table 10 and Fig. 4. The coefficients are now closer to our initial DiD esti-
mates, as the decrease in sensitive geographic disclosure is less pronounced. Also,
the decrease in qualitative geographic information is consistently negative for both
bandwidth specifications, and similar in magnitude to the results in Table 6.

The main estimation results of the RDD specification for periods before the
introduction of CbCR are provided in Table 11 and Fig. 5. When comparing our
RDD estimates before and after the introduction of CbCR, we find a negative change
in the discontinuity at the threshold, further strengthening the robustness of our
results. This holds also true for the RDD analysis when comparing the results
without observations inside the bin of C10 Mio. after the introduction of CbCR
(Table 10) with the results in the pre-CbCR period, as shown in Table 12 and Fig. 6.

5 Conclusion

This study exploits the introduction of CbCR as an exogenous shock to the disclosure
environment for geographic reporting of affected firms to examine the effect of pri-
vate (mandatory) disclosure requirements on (voluntary) public disclosure choices.
In our analysis, we find that firms affected by CbCR significantly decreased their
public disclosure of sensitive and qualitative geographic information. In contrast, the
provision of insensitive geographic information does not seem to be affected, which
could be due to the already extensive reporting requirements under IFRS. We further
document that the decrease in public disclosure of geographic information follow-
ing the introduction of CbCR is particularly pronounced for more internationally
exposed firms and those located in countries with higher levels of tax enforcement.
Our results thus imply that mandatory private disclosure and voluntary public dis-
closure are not necessarily complements for the firm, but can also be substitutes, at
least in the context of geographic information disclosure.

Our empirical setting provides two major advantages. First, the reports required
by CbCR are not (yet) published. Therefore, we can link any corporate disclosure
responses directly to expected changes in the interaction with fiscal authorities.
Second, the content of the reports is standardized such that all firms subject to
the transparency regulation must report the same information, making the reform
comparable across countries.
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Fig. 3 RDD Results. Notes: this figure visualizes the results of the regression discontinuity design for
the three geographic disclosure outcomes depicted in Table 9. It includes firm-year observations in the
period after the introduction of CbCR within a bandwidth of C150Mio. (left panel) and C300Mio. (right
panel) around the CbCR threshold. In each subfigure, the horizontal axis provides the distance to the CbCR
threshold. The colored dots represent binned average values of the respective geographic disclosure below
(blue) and above (red) the CbCR threshold. The effect of CbCR on geographic disclosure can be visually
identified as the local difference in the linear trend above (orange line) and below (green line) the CbCR
threshold (vertical red dashed line)

We also acknowledge the existence of several caveats to our analysis. Foremost,
a simultaneous shock to actual geographic operations due to geopolitical tensions,
such as for instance a trade war, might affect (larger) firms in our treatment group
differently than (smaller) firms in our control group. This could be due a higher
exposure of larger firms to international markets. In consequence, these firms might
reduce their actual geographic activities stronger than smaller firms, implying a de-
crease in disclosed geographic segments that is not due to discretionary disclosure
choices. However, in such a case both sensitive and insensitive segment disclosure
should decrease, which does not correspond to the results of our analysis.

The sample in our study is further limited to publicly listed firms due to data
availability and comparability of the information environment. However, sufficiently
large non-listed firms are also subject to CbCR. This raises the question for future
research if their reaction is similar to listed firms’ behavior. Their reaction might
differ from the results found for our sample in two aspects: first, non-listed firms
have less dispersed ownership, and hence face less public information demand from
investors. Relatedly, non-listed firms lack a uniform minimum public reporting stan-
dard of geographic segment information. Taken together, these firms likely start

K
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Fig. 4 RDD Results Without Observations Close to the Threshold. Notes: this figure visualizes the results
of the regression discontinuity design for the three geographic reporting outcomes depicted in Table 10.
It includes firm-year observations in the period after the introduction of CbCR within a bandwidth of
C150Mio. (left panel) and C300Mio. (right panel) around the CbCR threshold. In each subfigure, the
horizontal axis provides the distance to the CbCR threshold. The colored dots represent binned values of
the respective geographic disclosure below (blue) and above (red) the CbCR threshold. Firms with turnover
within a bin of C10 Mio. around the CbCR threshold are excluded. The effect of CbCR on geographic
reporting can be visually identified as the local difference in the linear trend above (orange line) and below
(green line) the CbCR threshold (vertical red dashed line)

from a lower level of geographic disclosure than their listed counterparts. Hence
the improvement in the information environment due to the introduction of CbCR
could dominate the fear of contradiction between private and public reporting. This
might entail a muted negative or even positive public disclosure response. Second,
majority owners of these firms may have strong preferences that their firm adheres
to a specific policy of transparency. This could widen the dispersion of disclosure
responses.

A last caveat relates to our choice of public disclosure of geographic information
as a possible outcome affected by CbCR. Our results suggest that public disclosure of
sensitive and qualitative geographic information faces substantial proprietary costs
related to providing valuable information to competitors and/or bearing the conse-
quences of public scrutiny. However, the public disclosure response could change
when considering other disclosure dimensions with lower proprietary costs, such as
the disclosure of effective tax rate forecasts. This would also reconcile our findings
with converse results from other studies.18

18 Consider for instance Chi et al. (2023).
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Fig. 5 RDD Results Before the Introduction of CbCR. Notes: this figure visualizes the results of the re-
gression discontinuity design for the three geographic disclosure outcomes depicted in Table 11. It includes
firm-year observations in the period after the introduction of CbCR within a bandwidth of C150Mio. (left
panel) and C300Mio. (right panel) around the CbCR threshold. In each subfigure, the horizontal axis
provides the distance to the CbCR threshold. The colored dots represent binned values of the respective
geographic disclosure below (blue) and above (red) the CbCR threshold. The effect of CbCR on geographic
disclosure can be visually identified as the local difference in the linear trend above (orange line) and below
(green line) the CbCR threshold (vertical red dashed line)

For large firms active in the European Union, public CbCR will become manda-
tory for financial years starting after 21 June 2024. Given the implicitly documented
importance of proprietary costs for the firms’ disclosure choices in our setting, pol-
icy makers should watch carefully whether there are any signs that firms subject
to the new regulation are put at a disadvantage relative to competitors not subject
to the regulation. If that is the case, a revised regulation should include targeted
carve-out rules, which apply for sub-items that are published with a sufficient delay.
After such a period, the relevant information may not be valuable to competitors
anymore and would become public. A generous form of such a carve-out rule is part
of the current European directive on public CbCR, which provides a period of up
to five years during which disclosure of commercially sensitive information may be
deferred.19 Another more restrictive alternative would be a fee schedule according
to which firms pay increasing contributions for longer delays in item publication. In
such a scenario, firms for which proprietary costs play a significant role would pay

19 This deferral is conditional on the information not pertaining to tax haven operations (Directive
2021/2101/EU).
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Fig. 6 RDD Results Before the Introduction of CbCR Without Observations Close to the Threshold.
Notes: this figure visualizes the results of the regression discontinuity design for the three geographic
disclosure outcomes depicted in Table 12. It includes firm-year observations in the period after the intro-
duction of CbCR within a bandwidth of C150Mio. (left panel) and C300Mio. (right panel) around the
CbCR threshold. In each subfigure, the horizontal axis provides the distance to the CbCR threshold. The
colored dots represent binned values of the respective geographic disclosure below (blue) and above (red)
the CbCR threshold. Firms with turnover within a bin of C10 Mio. around the CbCR threshold are ex-
cluded. The effect of CbCR on geographic disclosure can be visually identified as the local difference in
the linear trend above (orange line) and below (green line) the CbCR threshold (vertical red dashed line)

a fee to compensate for opaqueness. An unintended consequence of such a policy
design could be, however, that affected firms move their corporate headquarters to
locations with suitable carve-out rules or a more lenient regulation enforcement.
Such reactions of multinational corporations with relevant proprietary costs could
be akin to those documented in the literature on corporate tax avoidance, particularly
in the context of corporate inversions (Desai and Hines 2002; Voget 2011).

6 Appendix

6.1 Download of Annual Reports from Filings Expert

We begin by identifying documents classified as English language annual reports
by the data provider for all countries (except for the US)20, which leaves us with
roughly 300,000 documents and 46,000 unique firms. Since the companies do not
20 In the US, the Form 10-K are highly standardized. Therefore, reports are frequently used in the account-
ing literature (Li 2010; Loughran and McDonald 2011). However, we also want to focus on less regulated,

K



Schmalenbach Journal of Business Research (2024) 76:533–571 569

have a common identifier (i.e., ISIN, etc.), we create a list of all companies for
which we observe annual reports. In the next step, we match that list based on firm
name and country of incorporation with the firms from BvD’s Orbis database, which
provides us with firm financials and information about the structure of the corporate
group including subsidiaries. For the matched firms, we retrieve the annual reports
automatically to construct our sample of text corpora. The file format for the doc-
uments is standard PDF which must be converted to machine-readable text format.
Before the text files can be used for textual analysis, extraneous attributes as well
as other artifacts (i.e., graphs and tables, etc.), must be excluded because they are
difficult to analyze and likely to add noise to the analysis (Loughran and McDonald
2016). Subsequently, the remaining text elements are parsed into sentences. Man-
ual inspection reveals that some documents classified as annual reports are fourth-
quarter interim reports or annual results containing only basic financial statement
information. We thus require each document to mention the bigram “annual report”
on the first two pages to ensure that the remaining documents are indeed annual
reports with a rich set of narrative disclosures. We verified for a representative sub-
set of firms that the resulting documents coincide with the relevant annual reports
published on their website. Hence, whenever a firm provides an integrated report
with additional information on their website, the complete document is used in our
data.
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