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1 | INTRODUCTION
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Abstract

This study examines segment reporting information usefulness after the adop-
tion of IFRS 8 in 18 European Union countries. Specifically, 1) we introduce a
new comprehensive measure of segment reporting quality that reflects four dif-
ferent dimensions of segment information, 2) we investigate the impact of seg-
ment reporting quality on the cost of equity and debt capital after the adoption
of IFRS 8, and 3) we investigate the moderating role of the country-level
enforcement system on the association between segment reporting quality and
the cost of equity and debt capital after the adoption of IFRS 8. Using a self-
constructed segment reporting quality measure and a sample of 884 firm-year
observations over the period of 2007 to 2011, we provide evidence that inves-
tors and lending institutions find no change in the usefulness of segment
reporting after the adoption of IFRS 8. Our study is original in using a compre-
hensive measure of segment reporting quality. Furthermore, our study is the
first to examine the relationship between segment reporting quality and
the cost of debt capital after the adoption of IFRS 8 and the moderating role of
the country-level enforcement system. Our findings provide useful insights to
regulator and accounting standard-setting bodies about segment reporting.
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(Botosan & Plumlee, 2005; Hayes & Lundholm, 1996) or
agency costs (Berger & Hann, 2007). The previous interna-

This study investigates the impact of segment reporting
quality on the cost of equity and debt capital after the adop-
tion of IFRS 8 by 18 European Union countries. Segment
reporting is essential to users of financial statements in ana-
lysing and forecasting firm performance (Botosan &
Stanford, 2005; Cai et al., 2017; Ettredge et al., 2005). How-
ever, managers have been criticised for aggregating seg-
ments to external users differently from what is actually
being used within the firm to reduce proprietary costs

tional and US standards (IAS 14, IAS 14R, SFAS 14)
requested firms to disclose segment information by both
geographical areas and lines of business, whereby activities
with similar returns and risks had to be reported in the
same segment (Franzen & Weiflenberger, 2018). This
requirement allowed for managerial opportunistic behav-
iour to be present in the industry segmentation (line of busi-
ness or geographical) by combining several operations into
one segment (Leung & Verriest, 2015).

This is an open access article under the terms of the Creative Commons Attribution-NonCommercial-NoDerivs License, which permits use and distribution in any
medium, provided the original work is properly cited, the use is non-commercial and no modifications or adaptations are made.
© 2022 The Authors. International Journal of Finance & Economics published by John Wiley & Sons Ltd.

Int J Fin Econ. 2022;1-34.

wileyonlinelibrary.com/journal/ijfe 1


https://orcid.org/0000-0001-7961-1557
https://orcid.org/0000-0001-8972-7203
https://orcid.org/0000-0002-7883-6313
mailto:ahmed.saleh@coventry.ac.uk
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://wileyonlinelibrary.com/journal/ijfe
http://crossmark.crossref.org/dialog/?doi=10.1002%2Fijfe.2590&domain=pdf&date_stamp=2022-01-19

: | WILEY

SALEH ET AL.

In response, standard setters started to require man-
agers to report segments using the management approach
(i.e., in accordance with their internal reporting struc-
ture). For example, in the US in 1997, SFAS 131 required
externally reported segments to be defined consistently
with the internal reporting structure of the business. In
November 2006, the International Accounting Standards
Board (IASB) issued IFRS 8 to replace IAS 14R as part of
the convergence project between IASB and the US
standard-setter FASB, and it became effective in January
2009 with early adoption permitted. Consequently, IFRS
8 resembled its US counterpart, SFAS 131. One of the
main objectives of introducing SFAS 131, IAS 14R and
afterwards IFRS 8 is to reduce the scope of managerial
opportunistic behaviour in the industry segmentation
under previous standards. According to SFAS 131, firms
are required to report segments that are consistent with
how they are reported internally to the Chief Operating
Decision Maker (CODM). This ‘management approach’
is meant to increase the usefulness of segment reporting
by allowing investors to see through the eyes of manage-
ment (Kajiiter & Nienhaus, 2017). The IASB simply
adopted the management approach of segment reporting
as it seemed to have been working satisfactorily in the
US since June 1997 and to achieve convergence with US
GAAP (Botosan & Plumlee, 2005; Ettredge et al., 2005;
Ettredge et al., 2006; Hope et al., 2009; Hossain, 2008;
Street et al., 2000).

Although the resemblance between the two stan-
dards, whether the impact of IFRS 8 in the context of
European countries will be the same as the impact of
SFAS 131 in the US remains an open research question.
Generalizing results from US settings to European coun-
tries is inappropriate for two main reasons. First, the
development of SFAS 131 in the US is different from the
development of IFRS 8 in European countries
(Franzen &  Weiflenberger, 2018; Leung &
Verriest, 2015). In the US, the issuance of SFAS 131 is a
complete change in segment reporting regulation com-
pared to SFAS 14. It represents a switch from a weak
standard to a completely different and more reliable stan-
dard resulting in a clearer impact on firms adopting the
new standard. In contrast, in the European countries, the
impact of IFRS 8 adoption on firms might be mitigated
by the previous revision of IAS 14 in 1997 which required
the management approach to be applied even though to
some extent overridden by a risk and reward qualifica-
tion. Therefore, the switch from IAS 14R to IFRS 8 repre-
sents a less radical change compared to the US segment
reporting change in 1997 (Franzen & Weifienberger, 2018).
Second, country-level factors are different in the US and
European countries. Even within Europe, country-level fac-
tors are considerably different. For example, European

countries have different law enforcement systems and
shareholder rights compared to the US (Leung &
Verriest, 2015). Franzen and Weifienberger (2018) pointed
out that differences in reporting cultures between the US
and European countries and lack of experience in providing
segment reporting in European countries would result in
lower segment reporting quality. Prior studies show that
differences in country-level factors have an impact on
reporting quality and its consequences (e.g., El Ghoul
et al., 2018; Hope, 2003; Leuz et al, 2003; Nagaraj &
Zhang, 2019).

In July 2013, the IASB published its report and feed-
back statement ‘Post-implementation Review: IFRS
8 Operating Segments’. In that document, the board con-
cluded that IFRS 8 was functioning as expected. Never-
theless, the adequacy of IFRS 8 and its economic
consequences on firms have been the subject of an ongo-
ing debate for the last decade in academia. In the US con-
text, prior studies document a significant improvement in
the usefulness of segment information after the adoption
of SFAS 131. Nevertheless, the majority of prior studies
failed to provide similar evidence on positive economic con-
sequences of IFRS 8 adoption in the international context
(André et al., 2016; Franzen & Weiflenberger, 2018;
Kajiiter & Nienhaus, 2017; Leung & Verriest, 2015). For the
cost of capital, in particular, accounting disclosure and
information precision reduce information asymmetries,
which in turn decreases the cost of capital (Blanco
et al., 2015; Easley & O'hara, 2004; Lambert et al., 2007). In
particular, segment information was found to be beneficial
for valuation purposes, predictive ability of future perfor-
mance and monitoring activities (Behn et al., 2002; Ettredge
et al., 2002; Ettredge et al., 2005; Hope et al., 2009; Kou &
Hussain, 2007). For instance, Hope et al. (2009), using a
sample from the US, show that disaggregation of geographi-
cal information provides relevant information for the valua-
tion of foreign operations and that discontinuing this
information damage the information environment. In
addition, financial statement users have defined segment
information as one of the most useful information where
the majority of performance assessment models used by
analysts and investors are built upon segment information
(Abraham et al, 2012; PwC, 2007). Therefore, segment
reporting is key to improving information precision and
should be associated with a lower cost of capital
(Bertomeu & Cheynel, 2016). Nevertheless, the reported evi-
dence in the international context on the economic conse-
quences of IFRS 8 adoption is mixed and unclear (André
et al, 2016; Franzen & Weiflenberger, 2018; Leung &
Verriest, 2015), which is against the findings in the US con-
text. One explanation of these mixed findings is the varia-
tions in the country of study or the measurement of
segment information (Ettredge et al., 2005; Franzen &
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Weiflenberger, 2018; Leung & Verriest, 2015). Therefore,
we investigate the impact of segment reporting quality on
the cost of equity and debt capital after the adoption of
IFRS 8 using a comprehensive measure of segment
reporting quality that comprises four different dimensions.
Moreover, taking into account differences between IFRS
8 and its US GAAP counterpart and the importance of
country-level factors, we investigate the impact of the
country-level enforcement system on the association
between segment reporting quality and the cost of equity
and debt capital after the adoption of IFRS 8 for a sample of
listed firms from 18 European countries.

We contribute to the literature in the following ways.
First, our paper adds to prior studies on the role of seg-
ment reporting in equity and debt markets. The associa-
tion between segment reporting and the cost of equity
capital has been examined in US setting (Blanco
et al. (2015); Yoo and Semenenko (2012). However, this
research question is not directly addressed in existing
research on the European/IFRS 8 setting. While the only
study by Leung and Verriest (2015) find no impact of
IFRS 8 adoption on properties of analyst forecasts and
the cost of equity capital, they confined their study to
geographical segment reporting only and, hence, their
finding should be interpreted carefully. Furthermore,
while the impact of segment reporting on the cost of debt
capital has been examined in the US setting (Franco
et al., 2016), there is no prior study that investigates the
impact of segment reporting quality on the cost of debt
capital after the adoption of IFRS 8 in the European
Union. We draw on the large size of the debt market and
its importance in the current international financial sys-
tem. According to new research by the McKinsey Global
Institute,’ global debt has continued to rise since the
financial crisis of 2008. Total debt has increased by 74%,
from $97 trillion in 2007 to $169 trillion in the first half
of 2017; government debt accounts for 43% of this
increase, and non-financial corporate debt for 41%. The
debt held by non-financial corporations has grown by
$29 trillion (almost as much as government debt). Also,
the latest statistics” indicate that the global debt market
size is approximately double the size of the global domes-
tic equity market capitalisation ($87.16 trillion) in 2017.
The significance of the global debt market size and its
importance to corporate financing invites examination of
the nature of the association between IFRS 8 adoption
and the cost of debt.

Second, we investigate the moderating impact of
enforcement level on the relationship between segment
reporting quality and the cost of equity and debt capital
after the adoption of IFRS 8. Prior literature fails to con-
trol for country-level factors when testing this relation-
ship (Aboud et al., 2018; André et al., 2016; Franzen &

Weiflenberger, 2018, Aboud & Roberts, 2018). Further-
more, Franzen and Weiflenberger (2018), who examines
a sample of German listed firms, call to examine IFRS
8 impact in other countries. Prior literature documents
that country-level characteristics affect financial
reporting practices and related outcomes (Ahmed
et al, 2013; Ball et al, 2000; Byard et al., 2011;
Christensen et al., 2016). Therefore, little is known about
the moderating impact that country-level factors have on
the usefulness of segment information after IFRS
8 adoption.

The third contribution is a methodological one, as we
propose a comprehensive measure of segment reporting
quality that comprises four different dimensions. We
believe that prior studies that examine the economic con-
sequences of segment reporting after the adoption of
IFRS 8 (André et al., 2016; Crawford et al., 2012;
Leung & Verriest, 2015; Nichols et al., 2012) lack examin-
ing number of aspects of segment reporting including the
level of cross-segment consistency and variability of seg-
ment information in the annual reports after the adop-
tion of IFRS 8. Finally, sample selection has been an
issue in many prior studies on segment reporting either
due to examining either a small sample size or a single
country sample, or even both. In contrast, we utilise a
unique, hand-collected data set comprising a large sam-
ple from 18 European countries to enhance the
generalisability of our findings.

The remainder of this paper is organised as follows.
In Section 2, we review the related literature and develop
hypotheses. Section 3 explains the research design.
Section 4 presents descriptive statistics, main results, and
robustness tests. Section 5 concludes the paper.

2 | LITERATURE REVIEW AND
HYPOTHESIS DEVELOPMENT

21 |
capital

Adoption of IFRS 8 and the cost of

In November 2006, the IASB issued IFRS 8 ‘Operating
Segments’ to replace IAS 14R and it became effective in
January 2009, with early adoption permitted. IFRS
8 followed SFAS 131 and replaced the risk and returns
approach with the management approach. The manage-
ment approach is meant to align segment information
with the information used internally by management
with the objective of reporting segment information to
external users through the eyes of management, a change
that was is expected to enhance the relevance of segment
information (IASB, 2006). IFRS 8 makes significant
changes to segments identification, measurement and
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disclosure of segment information. Therefore, we argue
in this study that the impact of IFRS 8 adoption on the
cost of equity and debt capital is a function of how these
changes impact segment reporting quality.

Information asymmetry theory predicts that the level
of information disclosure has a potential to decrease the
cost of capital through mitigating adverse selection and
moral hazard problems (Daske et al., 2013; Lambert
et al., 2007). Segment reporting, in particular, can play an
essential role in reducing the cost of capital. Segment
reporting provides information that is useful for under-
standing business activities, making judgements about the
company as a whole, and understanding future growth
prospects (e.g., predicting the firm's future cash flows). This,
in turn, should improve a firm's information environment
and, thereby, lead to a reduction in estimation risk (Blanco
et al.,, 2015; Dutta & Nezlobin, 2017; Fosu et al., 2016;
Kajiiter & Nienhaus, 2017; Kent & Bu, 2020). More impor-
tantly, according to the IASB (IASB, 2006; IASB, 2013), the
adoption of IFRS 8 is expected to lead to a further reduction
in information asymmetry between outsiders and insiders
and/or between privately informed and ordinary investors
because segment information is reported through the eyes
of management.

Furthermore, segment reporting is expected to reduce
the information asymmetry between borrowing firms
and lending institutions by providing additional informa-
tion on the co-insurance effect provided by diversification
and its impact on the firms' credit risk (Franco et al.,
2016). According to Lewellen (1971), Higgins and Schall
(1975), and Galai and Masulis (1976), a more diversified
firm enjoys a co-insurance effect through the aggregation
of different business segments with imperfectly correlated
earnings which leads to a lower volatility of overall earn-
ings and, therefore, the firm's risk of default, relative to a
portfolio of comparable undiversified firms. Conse-
quently, lending institutions should assess the co-
insurance effect of a firm's industrial diversification
before providing credit facilities to borrowing firms. We
believe that segment reporting provides important infor-
mation for this kind of assessment.

Prior literature focuses mainly on segment reporting
in a US context. These studies investigate the economic
consequences of segment information associated with the
transition from SFAS 14 to SFAS 131. In general, these
studies show that segment reporting after the adoption of
SFAS 131 improved (Berger & Hann, 2003; Doupnik &
Seese, 2001; Ettredge et al, 2006; Herrmann &
Thomas, 2000; Street et al., 2000) and had positive eco-
nomic consequences (Botosan & Plumlee, 2005;
Collins & Henning, 2004; Ettredge et al., 2005; Ettredge
et al., 2006). In particular, Blanco et al. (2015) find that
after the adoption of SFAS 131, US firms with improved

segment reporting enjoyed a lower cost of equity capital.
Furthermore, Yoo and Semenenko (2012) find that lower
segment reporting is associated with higher cost of equity
capital. Franco et al. (2016) find a similar association
with the cost of debt when firms improve segment disclo-
sures as a result of SFAS 131.

In European countries, the adoption of IFRS
8 resulted in changes in segment information. Evidence
in prior studies suggests that the quantity of disclosure,
as measured by the number of line items, decreased and
the disaggregation of segment information increased fol-
lowing IFRS 8 (André et al., 2016; Cereola et al., 2017;
Crawford et al., 2012; Nichols et al., 2013). However, the
findings of previous studies regarding the economic con-
sequences of these changes are still unclear and mixed
(André et al., 2016; Franzen & Weiflenberger, 2018;
Kajiiter & Nienhaus, 2017; Leung & Verriest, 2015). One
explanation of these mixed findings is the variations in
the research design. For instance, using a sample of a sin-
gle country, Franzen and Weiflenberger (2018) conclude
that the mandatory IFRS 8 adoption by German firms
had no impact on information asymmetry and forecast
accuracy. Franzen and Weiflenberger used the manda-
tory adoption date as an event to control for the impact
of IFRS 8. However, they did not measure the level of
segment reporting before and after this adoption.

Other studies examined only the disaggregation level
to measure segment reporting. For example, Leung and
Verriest (2015) used the number of geographical segments
reported and find no impact of IFRS 8 adoption on proper-
ties of analyst forecasts and the cost of equity capital. They
find no evidence on the relationship between IFRS 8 adop-
tion and the cost of equity capital in 18 European coun-
tries. However, they confined their study to geographical
segment reporting only and, hence, their finding should
be interpreted carefully and should not be generalised to
all aspects of segment reporting. Similarly, Kajiiter and
Nienhaus (2017) used the number of segments reported in
firms' annual reports to find that the adoption of IFRS 8 is
associated with a reduction in information asymmetry and
has incremental value relevance compared to IAS 14. Also,
Mardini et al. (2018) and Bugeja et al. (2015) used the
number of segments reported to measure the level of seg-
ment reporting. While Mardini et al. (2018) find that seg-
ment information is value relevant after the adoption of
IFRS 8, Bugeja et al. (2015) find that the switch to IFRS 8 is
not associated with analyst forecast errors and dispersion.
André et al. (2016) used the number of segment-line items
disclosed and the cross-segment variation in profitability to
measure segment reporting and find that IFRS 8 is not asso-
ciated with analyst forecast errors. This variation in the
measurement of segment reporting is another possible
explanation of the mixed results provided by prior studies.
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Based on the above discussion and the scarcity of
studies on the impact of IFRS 8 adoption on the cost of
capital, we posit the following hypotheses:

H1. There is a significant negative association
between segment reporting quality and the cost
of equity capital after the adoption of IFRS 8.

H2. There is a significant negative association
between segment reporting quality and the cost
of debt capital after the adoption of IFRS 8.

2.2 | The moderating effect of the
country-level enforcement system on the
relationship between IFRS 8 adoption and
the cost of capital

Prior studies document that institutional settings, such as
the level of enforcement and investor protection, play an
important role in explaining the variations in the quality
of disclosures as well as its economic consequences. For
instance, Kvaal and Nobes (2012) provide evidence on
the existence of national patterns of IFRS practice.
Preiato et al. (2015) find that differences between coun-
tries in the auditing environment and the enforcement of
accounting standards play a key role in enhancing the
quality of financial reporting and capital market benefits.
Also, Anagnostopoulou (2017) finds that accounting
quality is value-relevant and has a substantial effect on
the cost of debt capital only if legal enforcement is stron-
ger. He argues that ‘efficiency of enforcement at the
country level should lead to a stronger degree of influ-
ence of accounting quality on the cost of debt capital
because lenders consider this information more reliable
to project the future cash flows and the probability of
default for borrowers’ (Anagnostopoulou, 2017, p. 182).
Likewise, Cao et al. (2017) reveal that voluntary disclo-
sure, measured by management forecasts, is associated
with a lower cost of capital, and its impact on the cost of
capital is stronger in countries with stronger investor pro-
tection and better information dissemination. Also, Oz
and Yelkenci (2018) find that IFRS represents a con-
straint on accrual earnings management in code law ori-
gin countries, and it highlights a constraint on real
earnings management only for common law countries
when the enforcement intensity increases.

Although some studies addressed the consequences of
IFRS 8 in the European context, none of these studies
explored the variations among countries in the anticipated
consequences of this new standard (Aboud et al., 2018;
André et al, 2016; Franzen & Weiflenberger, 2018).
Franzen and Weifienberger (2018) call for cross-country

studies to examine the impact of IFRS 8 in contexts other
than Germany, and to allow for cross-country variations in
the anticipated effects. In a literature review study, Nichols
et al. (2013) conclude that there is limited evidence after the
introduction of IFRS 8 on the differences in segment
reporting among countries. Therefore, our study extends
the existing literature on the consequences of IFRS 8 by
examining whether the country-level enforcement system
drives the anticipated benefits associated with IFRS 8. Con-
sistent with previous studies, we expect that the level of
enforcement in a country should result in a stronger associ-
ation between segment reporting after IFRS 8 adoption and
the cost of capital. Based on the above discussion, we posit
the following hypotheses:

H3. The association  between  segment
reporting quality and the cost of equity capital
after the adoption of IFRS 8 is more significant
in countries that have a strong enforcement
system.

H4. The association  between  segment
reporting quality and the cost of debt capital
after the adoption of IFRS 8 is more significant
in countries that have a strong enforcement

system.
3 | METHODOLOGY
3.1 | Variables measurement
3.1.1 | Segment reporting quality (SR-QIty)

The difficulty of measuring disclosure quality has been
considered as an issue by many studies (Healy & Palepu,
2001; Cooke & Wallace, 1989). In addition, (Beyer
et al.,, 2010, p. 311) assert that ‘a sensible economic defi-
nition and a direct measure of financial reporting quality
are missing from the literature’. This difficulty makes the
process of measuring the level of disclosure an unre-
solved issue until now, and segment reporting is no
exception. Prior studies introduced various measures of
segment reporting; however, none of these measures is
comprehensive in a sense that each measure reflects only
one aspect of segment reporting (Aboud et al., 2018;
André et al, 2016; Berger & Hann, 2007; Cereola
et al., 2017; Franzen & Weiflenberger, 2018; Kajliter &
Nienhaus, 2017; Nichols et al., 2012). Hence, this study
introduces a new comprehensive measure of the quality
of segment reporting using four dimensions (quantity,
disaggregation, cross-segment variability and structure
consistency) (see Appendix A). The measure was
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reviewed by five academics in UK universities who have
publications in the area of segment reporting. They
described the list as being comprehensive and very thor-
ough. Regarding overtime reliability, the result of rec-
oding the firms in the pilot study indicated high stability
of the checklist results.

Dimension 1: Segment information quantity (Qnty)

This study uses a self-built index to measure the quantity
of segment information by examining the existence or
non-existence of segment information disclosed in the
financial statements notes. The index consists of 53 seg-
ment information items, of which 38 items are relevant
to individual operating segments of the entity while the
remaining 15 items are relevant to entity-wide disclosures
(see Appendix B). These items have been extracted from
IFRS 8, IAS14R and other prior studies examining the
quantity of segment information after the adoption of
IFRS 8. We use an unweighted index where the existence
of an item is awarded 1 while 0 is awarded for non-
existent items, with the exception of reconciliation items,
which are awarded 2 if detailed items provided. Further-
more, a relative segment information quantity score is
calculated by dividing the actual score by the maximum
score applicable for a company. For instance, if there are
no differences between group revenue and the sum of
segment revenue, the reconciliation item will not be
applicable, and the firm will not be penalised for non-
disclosure.

Dimension 2: Segment information disaggregation
(Disagg)

Segment information is to provide financial statements to
users with additional disaggregated information about
individual segments beyond the firm-wide information.
This is more probable to improve financial statements
users' ability to assess the nature and financial outcome
of business activities and the operating economic envi-
ronment. According to the IASB, financial information is
relevant if it helps in the prediction of firms' future out-
comes (IASB, 2010). Furthermore, prior studies find that
disaggregation of segment information enhances sales
and earnings predictability (Herrmann & Thomas, 1997;
Hussain, 1997). We use two different proxies for disaggre-
gation: 1) geographical disaggregation (G-Disagg), calcu-
lated as the weighted percentage of the sum of individual
geographical segment sales to total sales figure of a com-
pany. 2) business disaggregation (B-Disagg), which is not
only the number of segments disclosed but also the disag-
gregation of revenues cross segments. Following Berger
and Hann (2003), the Herfindahl Revenues index is used
to measure business disaggregation, and calculated as the
sum of squares of individual segment sales deflated by

the squared sum of segments sales (Berger &
Hann, 2003). For the Herfindahl Revenues, the lower the
score, the higher the disaggregation. To provide a direct
proxy, the disaggregation measure is calculated as one
minus the score and, consequently, the higher the value,
the higher the level of disaggregation.

Dimension 3: Cross-segment variability (Variab)
Cross-segment variability (Variab) dimension is used as a
proxy for the relevance of segment information. It mea-
sures to what extent segment information is useful in
making sound economic decisions by financial state-
ments users. Consequently, segment information is
deemed more relevant to users' decision making needs
when business activities based on different risks or
returns are distinctively reported in different segments.
Wang et al. (2011) find that SFAS 131 improved the qual-
ity of segment information by requiring or allowing the
revelation of greater cross-segment variability in earnings
growth. Furthermore, the aggregation rule in IFRS
8 should result in high cross-segment variability in return
due to clustering operating segments that are very differ-
ent from other operating segments in the firm (André
et al., 2016; Ettredge et al., 2006). This study uses cross-
segment variability in return as a proxy for the relevance
of segment information. We use the absolute standard
deviation of a firm's segments return on assets (ROA) to
measure cross-segment variability.

Dimension 4: Segment information consistency (Consst)
The last dimension of segment information quality is Seg-
ment information consistency (Consst). It measures struc-
ture consistency with which segment information is
disclosed through the annual report (the narrative
section compared to segment notes in the annual report).
A firm using the same structure to report segment infor-
mation in the narrative section compared to segment
notes in the annual report is awarded a score of 1, while
a firm that reports either more or less segments in the
narrative section compared to the segments notes in the
annual report is awarded 0. Although consistency is not
one of the qualitative characteristics of useful accounting
information identified by the IASB conceptual frame-
work, it helps to enhance comparability (IASB, 2010).

The SR-Qlty score, then, provides a comprehensive
scoring of a firm's segment reporting quality based on the
reported information of the four-segment reporting
dimensions. Percentile rank scoring methodology is
adopted to calculate the SR-Qlty and the four dimensions
scores. It is based on three factors: (1) total number of
firms that are worse than the current firm. (2) total num-
ber of firms that have the same value as the current firm.
(3) total number of firms that have value at all.
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Percentile rank score, in general, is not very sensitive
to outliers. The distribution of the scores generated with
percentile rank score is nearly flat; therefore, the average
and standard deviation of the scores generated with per-
centile rank score are not overly useful. The SR-Qlty score
is the equally weighted sum of the four dimensions.

which are the auditing working environment quality and
the level of compliance with accounting standards in
each country. Brown et al. (2014) provide evidence that
their index outperformed general legal proxies for
country-level measures (for details see Brown et al., 2014;
Preiato et al., 2015).

no.of firms with the same value as the current firm

no.of firms with the worst value +

Score =

2

no.of firms with a value

3.1.2 | The cost of equity capital (CoE)

Our study follows Dhaliwal et al. (2006) and El Ghoul
et al. (2011) in estimating the cost of equity capital in
June of each year based on the ex-ante/implied measures.
To do so, we extract from the I/B/E/S Database the ana-
lysts' forecast data recorded in June for the sample that
has positive 1 and 2 year ahead consensus earnings fore-
casts and positive long-term growth forecasts. Then, we
estimate the cost of equity capital using the average of
three models (ryean): the price-earnings-growth ratio
model (rppg) (Easton, 2004); the modified price-earnings
growth ratio (Easton, 2004) (rypeg) and the modified
economy-wide growth model (Gode & Mohanram, 2003)
(rgm)- This measure seeks to reduce biases and measure-
ment errors in the regression analysis by averaging the
different cost of equity capital estimates (Echterling
et al., 2015; Hail & Leuz, 2006).

3.1.3 | The cost of debt capital (CoD)

We measure CoD using the interest expense of a firm,
divided by the average interest-bearing debt outstanding
(Eliwa, Gregoriou, & Paterson, 2019; Francis et al., 2005;
Gray et al., 2009; Lugo, 2017). Also, we use credit ratings
as a robustness measure, which is based on the Fitch
agency score.

3.14 | Country-level enforcement system

To measure the quality of the enforcement system in
each country, our study uses the index measuring the
quality of the auditing environment and the strength of
accounting enforcement activity (Brown et al., 2014). The
index proposed by Brown et al. (2014) is designed to mea-
sure the institutional differences in accounting enforce-
ment between countries based on two main perspectives,

3.1.5 | Control variables

In our multivariate analysis that examine the relationship
between segment reporting and the cost of equity capital,
we follow prior studies in determining control variables
shown to affect the cost of equity capital (e.g., Eliwa
et al., 2016; Francis et al., 2005; Gray et al., 2009). These
control variables are firm size (Size), market Beta (Beta),
leverage (Lev) and growth (Grth). Size is measured as a
natural logarithm of a company's total assets. We mea-
sure Beta using a five-year rolling beta calculated from
the CAPM model using monthly data. Lev is a company's
debt deflated by total assets. Grth is the log of one plus
the company's growth in book value of equity over the
previous year. According to prior studies, it is expected to
find a negative relationship between the cost of equity
capital and both Beta and Lev as high-risk companies
financed with much debt are supposed to have a higher
cost of equity capital. In contrast, it is expected to find a
negative relationship between the cost of equity capital
and both Size and Grth since large companies or high
growth companies can raise equity funds more cheaply
(Eliwa et al., 2016; Francis et al., 2005; Gray et al., 2009).
As the 2008-2009 financial crisis (Crisis) had significant
consequences on the level of economic activity, we add
Crisis to the main model, which is measured as a dummy
variable equal to 1 for years of 2008 and 2009 and zero
otherwise. It is expected to find a positive association
between Crisis and the cost of equity capital (Eliwa
et al., 2016).

Moving to the relationship between segment
reporting and the cost of debt capital, prior studies identi-
fied four control variables that have significant effects on
the cost of debt. These control variables are Size, Lev,
return on assets (ROA), and interest rate coverage
(IntCov) (Eliwa, Aboud, & Saleh, 2021; Eliwa, Gregoriou,
& Paterson, 2019; Francis et al., 2005; Gray et al., 2009).
ROA is measured as the net income deflated by total
assets, and IntCov as the total operating income deflated
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by total interest expense (Eliwa, Gregoriou, &
Paterson, 2019; Francis et al., 2005; Gray et al., 2009).
According to prior studies, it is expected to find a nega-
tive relationship between the cost of debt capital and
both Size and ROA. So, firms with higher ROA are in a
better financial position and often acquire loans with
lower borrowing costs. IntCov is a measure of firms' capa-
bilities to pay their interest. So, it is probable that firms
with a higher rate of interest coverage to have a lower
cost of debt (Eliwa, Gregoriou, & Paterson, 2019; Francis
et al., 2005; Gray et al., 2009). Also, Crisis is added to the
main model. It is expected to find a positive association
between Crisis and the cost of debt capital (Eliwa,
Gregoriou, & Paterson, 2019).

3.2 | Sample selection

Our sample covers all top 500 non-financial® European
Union firms based on the Financial Times list. The data
consists of up to 4 years of annual financial reports of
publicly-traded companies in the European Union. The
final sample consists of 884 firm-year observations over
the period of 2007 to 2011. We choose this period because

TABLE 1 Total number of firm-year observations per country
Number of
firm-year Enforcement
Country observations Percent strength
Austria 18 2% No
Belgium 17 1.9% No
Czech 8 0.9% No
Republic

Denmark 38 4.3% No
Finland 32 3.6% Yes
France 157 17.8% No
Germany 122 13.8% Yes
Greece 8 0.9% No
Hungary 4 0.5% Yes
Ireland 4 0.5% Yes

Ttaly 44 5% No
Luxembourg 4 0.5% Yes
Netherlands 52 5.9% Yes
Poland 8 0.9% No
Portugal 16 1.8% No

Spain 42 4.8% No
Sweden 76 8.6% Yes

UK 234 26.5% Yes

Total 884 100

on 1 January 2009 IFRS 8 became effective, this allows us
to cover 2 years before IFRS 8 adoption (2007 and 2008)
and 2 years after the adoption (2009 and 2010). Further-
more, it allows to include in our sample firms that started
applying the standard in 2010, hence, for those firms, we
cover 2 years before IFRS 8 adoption (2008 and 2009) and
2 years after the adoption (2010 and 2011). We obtain the
required data from the annual reports, Thomson Reuters
DataStream and IBES databases. Table 1 reports the
number of firm-year observations per country. To remove
the outliers, we winsorised all variables to the 1st and
99th percentiles (Francis et al., 2005).

3.3 | Model design

Two main models have been used to test the association
between segment reporting quality and both the cost of
equity and debt capital after the adoption of IFRS 8. More
specifically, we use model (1) to test H1 related to exam-
ining the impact of segment reporting quality on the cost
of equity capital after IFRS 8 adoption by adding the
interaction term SR-QIty*IFRS8, while H3, related to the
moderating role of the country-level enforcement system
on the impact of segment reporting quality on the cost of
equity capital after the adoption of IFRS 8, is examined
by adding the interaction term SR-QIty*IFRS8*Enforce. In
addition to examining the SR-QIty variable as a composite
measure of segment reporting quality, the four individual
dimensions of segment reporting (Qnty, Disagg, Variab,
and Consst) have been examined in the analysis.

CoE;; = a+ f, Sizey + 5, Levis + fj; Betay + f, Grthy,
-+ p5 Crisisy + f Enforce;, + f; IFRS8i + s SR
— Qlty; *IFRS8;; + f¢ SR — Qlty;, x Enforce;,
+ Py IFRSS;; + Enforce;, + 14 SR — Qlty;;
* fig IFRS8;; = Enforce;, + vy

(1)

where CoE is the cost of equity; Size is a natural loga-
rithm of total assets; Lev is the total debt of a firm
deflated by total assets; Beta is the 60 months rolling beta
obtained from CAPM estimates; Grth is the log of one
plus the firm's growth in book value of equity over the
previous year; Crisis is a dummy variable equal to one for
years of 2008 and 2009, and zero otherwise; Enforce is a
dummy variable equal to one for strong enforcement sys-
tems, and zero for weak enforcement systems (Brown
et al., 2014); IFRS8 is a dummy variable equal to one for
years after the adoption of IFRS 8, and zero otherwise;
SR-QIty is a composite measure of segment reporting
quality based on four dimensions (quantity, disaggrega-
tion, cross-segment variability and structure consistency).
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Model (2) has been used in the cost of debt analysis to
test H2 and H4 as follows:

CoDj; = a+ p, Sizeis + f, Levis + 5 ROA;; + p, IntCovy
-+ ps Crisisy + f Enforce;, + f; IFRS8i + s SR
— Qlty;, * IFRS8;; + B9 SR — Qlty;, * Enforce;,
+ Py IFRSS;; * Enforce;, + 1o SR — Qlty;;
* g IFRSS8;; * Enforce;, + vy

(2)

where CoD is the cost of debt; ROA is the net income
before extraordinary items divided by total assets; IntCov
is the total operating income divided by total interest
expense.

4 | MAIN TESTS AND RESULTS
4.1 | Descriptive statistics and univariate
analysis

Table 2 provides descriptive statistics on the cost of debt
and equity capital. For the pooled sample, the mean of
the cost of equity capital is 0.12 and median is 0.11, while
the mean of the cost of debt capital is 0.05 and the
median is 0.06, which is consistent with prior studies
(see, e.g., El Ghoul et al., 2011). Table 2, also, provides
descriptive statistics on segment reporting quality and its
four individual dimensions. The quantity of segment

information (Qnty) has significantly decreased from 0.530
before IFRS8 adoption to 0.486 after IFRS8 adoption.
This finding is consistent with prior studies for the UK
and European countries (Aboud et al., 2018; Franzen &
Weiflenberger, 2018; Leung & Verriest, 2015; Nichols
et al., 2012). With regard to segment information disag-
gregation, two proxies were used, namely, geographical
disaggregation (G-Disagg) and business disaggregation
(B-Disagg). Consistent with prior studies (André
et al., 2016; Cereola et al., 2017; Crawford et al., 2012;
Nichols et al., 2013), our results show that G-Disagg
significantly increased after the adoption of IFRS 8, while
B-Disagg shows no significant change.

The third dimension is cross-segment variability
(Variab); again, this measure shows no significant change
after the adoption of IFRS8 compared to before the adop-
tion. This finding is inconsistent with US studies which
find a significant positive association between the man-
agement approach prompted US companies to report seg-
ments and level of cross-segment variability (Ettredge
et al., 2006; Wang et al., 2011). The fourth measure exam-
ines consistency (Consst) of segment reporting structure
along the annual report. Results show an insignificant
increase in the structure consistency of segment informa-
tion after the adoption of IFRS 8 (83% of the sample firms
had structure consistency before the adoption, while after
the adoption 90% had structure consistency). This is
inconsistent with Nichols et al. (2012) who find a high
consistency level in the annual reports for a European

TABLE 2 Descriptive statistics on the cost of equity capital, the cost of debt, segment reporting variables and firm characteristics
Pre-IFRSS Post-IFRS8
Variable Mean SD 0.250 Mdn 0.750 Mean SD 0.250 Mdn 0.750 T-test
CoE 0.105 0.0406 0.0843 0.0990 0.116 0.134 0.0677 0.0943 0.113 0.156 7.69%**
CoD 0.0587 0.0402 0.0428 0.0533 0.0641 0.0552 0.0473 0.0363 0.0482 0.0625 —1.21
SR-Qlty 0.526 0.262 0.297 0.536 0.747 0.491 0.312 0.211 0.484 0.770 —1.83*
Qnty 0.366 0.0861 0.316 0.360 0.415 0.347 0.0943 0.290 0.340 0.405 —3.06%**
G-Disagg 2.030 0.717 1.780 2.036 2.505 2.154 0.723 1.913 2.265 2.685 2.24%*
B-Disagg 0.561 0.201 0.464 0.601 0.721 0.574 0.204 0.479 0.634 0.723 0.84
Variab 0.124 0.131 0.0475 0.0782 0.150 0.110 0.114 0.0443 0.0747 0.130 1.39
Consst 83% of firms had structure consistency 90% of firms had structure consistency chi-squared
1.404

Beta 1.023 0.491 0.689 0.950 1.310 1.018 0.491 0.673 0.978 1.290
Size 16.09 1.383 15.13 16.06 17.07 16.18 1.347 15.17 16.10 17.08
Lev 0.263 0.151 0.150 0.259 0.365 0.267 0.148 0.161 0.248 0.373
Grth 0.0517 0.262 —0.0671 0.0563 0.158 0.123 0.223 0.0177 0.118 0.211
ROA 0.0654 0.0589 0.0329 0.0566 0.0912 0.0544 0.0570 0.0241 0.0479 0.0783
IntCov 16.98 44.59 3.589 6.471 13.09 19.03 51.38 2.934 5.956 13.52

***Denotes significance at p < 0.01, two-tailed; **Denotes significance at p < 0.05, two-tailed; *Denotes significance at p < 0.1, two-tailed.
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sample, excluding the UK.* However, our finding is in
agreement with Crawford et al. (2012) who find that
there is still some inconsistency in the annual reports
between the narrative sections of the annual reports and
the segmental note after the adoption of IFRS 8. In brief,
the individual dimensions of segment reporting quality
after the adoption of IFRS 8 either declined significantly
(Qnty), increased significantly (G-Disagg) or stayed at the
same level of before the adoption of IFRS, (B-Disagg),
(Variab), and (Consst). Regarding control variables, for
the pooled sample (not tabulated), the mean of Lev is
0.27 and the median is 0.25. The mean of Size is 16, and
the median is 16. Mean of Grth is 0.09 and median is 0.9.
The mean of market Beta is 1.02, and the median is 0.96.
The mean of IntCov is 18, and the median is 6.15.

Table 3 reports the correlations between the cost of
equity and debt capital, segment reporting variables and
control variables. In contrast to our expectations, our
results show mixed -correlations between segment
reporting quality and the cost of equity capital. While
results indicate significant positive correlations for
SR-Qlty, Qnty, and G-Disagg; insignificant correlations
have been found for B-Disagg, Variab, and Consst. For
the cost of debt capital, again, results are mixed. While
SR-QIty and Qnty have significant negative correlations;
insignificant correlations have been found for G-Disagg,
B-Disagg, Variab and Consst. Thus, based on our univari-
ate analysis, H1 and H3 are not supported. Table 3 also
examines the associations between the individual dimen-
sions and the total score of segment reporting quality.
The low correlations across proxies (highest coefficient is
0.3345) indicate that the four dimensions complement
each other to gain a full picture of segment reporting prac-
tices. Furthermore, the correlation coefficient between geo-
graphical and business disaggregation is low (0.0614),
indicating that geographical and business information dis-
aggregation are complements to each other, and a proper
disaggregation measure should consider both.

Moving to control variables, Table 3 shows that there
is a significant positive correlation between the cost of
equity capital and Beta. Also, it shows a significant nega-
tive correlation between the cost of equity capital and
both Size and ROA. Moreover, it shows a significant neg-
ative correlation between the cost of debt and both Size
and ROA. Finally, it shows a positive correlation between
the cost of debt and Lev.

4.2 | Multivariate results

In our multivariate tests, we examine the impact of seg-
ment reporting quality on both the cost of equity and
debt capital after the adoption of IFRS 8. Regression

results are presented in Tables 4 and 5. The adjusted
R-squares are 10% and 21.5%, suggesting that these
models explain a reasonable amount of the variation in
the cost of equity and debt capital, respectively. These
adjusted R-squares are also consistent with prior studies
of the cost of capital for European firms (see, for example,
El Ghoul et al., 2011).

4.2.1 | The relationship between IFRS
8 adoption and the cost of equity capital

Table 4 reports the results of the association between seg-
ment reporting and the cost of equity capital (H1) and
the moderating role of the country-level enforcement
system on this association (H3). Regarding H1, column
1 includes our main variables SR-Qlty, IFRS8, Enforce,
and SR-QIlty*IFRS8. Similar to the univariate results, SR-
QIty*IFRS8 1is insignificant, indicating that there is no
change in the association between segment reporting
quality and the cost of equity capital before the adoption
of IFRS 8 compared to after the adoption of IFRS 8. This
finding is in agreement with prior studies that fail to provide
evidence on any change in the information usefulness of
segment reporting as a result of applying IFRS 8 (André
et al., 2016; Bugeja et al., 2015; Franzen & Weiflenberger,
2018; Leung & Verriest, 2015). Furthermore, consistent with
prior studies (Anagnostopoulou, 2017; Cao et al.,, 2017), we
find that the country-level enforcement system has a signifi-
cant negative association with the cost of equity capital.

Moving to H3, testing the moderating role of the
country-level enforcement system in the association
between IFRS 8 adoption and the cost of equity capital,
column 2 (Table 4) extends column 1 by adding the inter-
action term SR-QIlty*IFRS8*Enforce. In contrast to our
expectations, the insignificant coefficient of the two-level
interaction term SR-QIlty*IFRS8*Enforc indicates that the
country-level enforcement system has no moderating role
in the association between segment reporting quality and
the cost of equity capital after the adoption of IFRS 8. This
finding is inconsistent with prior studies suggesting that
country-level institutional factors, such as the level of
enforcement and investor protection, play an important
role in explaining the variations in the quality of disclo-
sures as well as its market consequences (Kvaal &
Nobes, 2012; Preiato et al., 2015).

Columns 3, 5, 7, and 9 in Table 4 examine the associa-
tion between the four individual dimensions of segment
reporting quality and the cost of equity capital after IFRS
8 adoption. Consistent with our bivariate analysis, results
show that IFRS 8 adoption has no impact on the associa-
tions between the cost of equity capital and the individ-
ual dimensions Qnty, Disagg, Variab, and Consst of
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