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ABSTRACT 
 

This paper documents potential selection effects inherent in the research designs that are typically 
used in studies investigating economic or accounting effects of mandatory IFRS adoption. 
Replicating prior work by Christensen, Hail, and Leuz (2013), we show that one particular selection 
effect, the IFRS treatment selection effect, which owes to systematic opt outs of firms out of the 
IFRS mandate, explains prior findings on positive liquidity effects of IFRS adoption. The paper’s 
implications are twofold. First, we offer a novel explanation how mandatory IFRS adoption and 
enforcement regulation translate into capital market benefits. Second, we point out limitations of the 
EU mandatory IFRS adoption setting for testing empirically the effects of mandatory IFRS 
adoption. We outline research strategies and methodological issues to address those research design 
and identification challenges.  
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1. Introduction 

This paper contributes to the ever growing literature on the effects of mandatory adoption of 

International Financial Reporting Standards (IFRS). We identify potential selection effects inherent 

in the research designs typically used in this literature and show how one particular selection effect, 

driven by systematic opt outs of firms from IFRS and enforcement regulated markets, might explain 

prior findings on positive liquidity effects around mandatory IFRS adoption. Hence, we provide 

conceptual reasoning and empirical evidence that prior evidence on positive capital market effects, 

that coincided with mandatory IFRS adoption and with concurrent enforcement regulation, can be 

explained by selection effects, that is, systematic changes in the underlying sample and market 

structure. We also discuss research implications. 

Characteristically, empirical studies on the effects of mandatory IFRS adoption employ a 

differences-in-differences (DiD) design to identify the causal impact of the IFRS adoption treatment 

on market, accounting, or other economic outcome variables, incremental to a control group of non-

IFRS firms (for overviews, see, e.g., Brueggemann et al, 2013; Pope and McLeay, 2011). Broadly, 

this literature provides three main findings. First, there is rich evidence of positive capital market 

effects (e.g. higher liquidity, lower cost of capital) coinciding with the IFRS mandate (e.g., Daske et 

al., 2008). Second, and somewhat in contrast, the evidence on accounting outcomes, such as 

earnings quality, or comparability, is fairly inconclusive. Hence, there is still no thorough 

understanding about the potential channels through which the IFRS mandate affects said positive 

capital market benefits (e.g., Brueggemann et al., 2013; Florou and Pope, 2012). Third, the recent 

paper by Christensen, Hail and Leuz (2013) (CHL 2013) identifies one such potential channel by 

documenting a clustering of liquidity benefits in EU countries which concurrent with the IFRS 

mandate adopted EU-mandated changes in their enforcement mechanisms, setting up institutions 

that conduct random-selection based reviews of financial statements, and penalize non-compliance. 
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CHL (2013) conclude that the positive market effects of IFRS reporting, as documented by prior 

literature (e.g., Armstrong et al., 2010; Byard et al., 2011) might actually be driven by solitary or 

bundled effects of enforcement regulation. At the same time, CHL (2013) caution that there may be 

other, and enforcement related, correlated variables that may explain their findings. In addition, 

Barth and Israeli (2013) note that the findings presented in CHL (2013) are incomplete to the extent 

that they cannot fully discern effects of changes in enforcement from effects of mandatory IFRS 

adoption. Overall, this discussion highlights that the channels and drivers of positive liquidity 

effects observed around the IFRS mandate are still somewhat of an open question.  

The motivation of our analyses, which provide a new angle on the said IFRS adoption 

literature, is an empirical phenomenon illustrated in Figure 1, which document the coverage of 

listed firms by the Worldscope database for the period between 1995 and 2014. We categorize firms 

according to the country clusters used by CHL (2013). Figure 1 illustrates that the number of firms 

is relatively stable in IFRS countries outside the EU and in countries without IFRS adoption 

(CONTROL cluster) after 2005–the year of mandatory IFRS adoption in the EU and in most non-

EU treatment countries covered by CHL (2013). In contrast, there is a rather steady decline in the 

number of IFRS firms domiciled in the EU, and this decline is particularly pronounced for firms 

from EU countries that adopted or improved enforcement mechanisms concurrent with IFRS 

adoption in 2005. For the latter firms (the IFRS_EU_ENF cluster), we observe a significant decline 

in the number of firms of 27.95 % in the period between 2005 and 2014, compared to a quite 

moderate decline in the number of control firms of only 0.43%. 

[Figure 1 about here] 

The objective of this paper is to discuss potential explanations for the patterns documented in 

Figure 1, to examine them empirically, to outline potential implications for research on mandatory 

IFRS adoption, and to evaluate the suitability of potential research design remedies. 
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We start out by proposing three non-mutually exclusive explanations for the patterns 

documented in Figure 1: a control group selection effect, and a two-fold treatment group selection 

effect. We expect a control group selection effect due to database coverage choices. Prior literature 

and the analyses of Worldscope’s coverage documentation indicate that vendors of financial data 

choose different levels of coverage, with firm size as a major determinant (Garcia Lara et al., 2006). 

This coverage pattern is particularly relevant for less developed markets and jurisdictions, where 

database coverage is incomplete. In contrast, developed markets usually receive full coverage of all 

listed firms. In a common IFRS DiD design (e.g., CHL 2013), we observe that most IFRS treatment 

countries, in particular IFRS countries from the EU, have developed markets with full and stable 

Worldscope coverage, whereas most non-IFRS control countries are less developed with only 

partial and increasing Worldscope coverage. We thus predict that the time trend in the control group 

is biased by increasing database coverage of (presumably small and less liquid) second- and third-

tier firms over time, which biases the design towards finding liquidity benefits in the treatment 

group relative to control firms in the post-IFRS period. Put differently, the database coverage effect 

potentially introduces a time trend into the liquidity of control firms which violates the common 

trends assumption that underlies DiD techniques (e.g., Angrist and Pischke, 2015). 

Second, we argue that the patterns in Figure 1 might also reflect potential selection effects in 

the treatment group. We know from prior economic and accounting literature that in the course of 

regulatory interventions firms may engage in strategies to avoid the regulation (for an overview, see 

Leuz and Wysocki, 2016, pp. 536, 555-556). Possible avoidance strategies include, among other 

things, switching to less regulated exchange segments (“going dark”, or downlistings), delistings, as 

well as threshold management in cases the regulation and its adoption require a financial threshold 

that has to be met. Leuz et al. (2008), for example, document a significant increase in firms, 

especially small and poor performing firms, which deregister with the Security and Exchange 
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Commission after the introduction of the Sarbanes-Oxley Act in the US in 2002. Overall, this 

literature extensively highlights the role of firm-level selection effects in regulatory settings, that is, 

systematic changes in the composition of the treatment and control groups as a result of the 

treatment (e.g., Angrist and Pischke, 2008; Leuz and Wysocki, 2016). The IFRS literature, 

however, remains surprisingly silent on whether firm-level selection effects and avoidance 

strategies might occur in the aftermath of mandatory IFRS adoption. Yet, recent country-level 

evidence indicates this may indeed be the case. Hitz and Mueller-Bloch (2016) document that since 

2005 a substantial number of listed firms in Germany dispensed with their listing in the regulated 

market, effectively opting out of the IFRS and enforcement mandates. The authors show that firms 

that opt out, on average, are relatively small, have relatively little profitability, low liquidity, and 

have more likely been censured by the enforcement institutions for preparing erroneous financial 

statements. Hence, we propose that the relative decline of listed IFRS firms compared to listed non-

IFRS firms as documented in Figure 1 might reflect economic externalities of increased accounting 

and enforcement regulation. In other words, assuming that IFRS and enforcement regulation 

systematically affect the probabilities of delistings or downlistings, we would expect to observe 

systematic differences in the number of listed firms across IFRS and non-IFRS markets following 

the regulatory event. Moreover, as these systematic changes are induced by specific firms with 

specific firm characteristics (presumably small and less liquid firms), cross-country IFRS research 

might become prone to a correlated omitted variable (i.e., treatment selection effect). In essence, 

treatment selection means that the IFRS treatment assignments become less random as remaining 

IFRS firms effectively select themselves (ex-post) into the treatment group by choosing not to 

dispense with IFRS through opt-outs. We thus concur that this treatment selection effect renders it 

more likely to find liquidity benefits in the post-treatment period compared to a randomized 

treatment group.  
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Besides this core treatment selection effect, we further expect that the mere changes in the 

sample composition of the treatment group (i.e., the decrease in sample size in post-IFRS period 

due to size and liquidity related opt-outs and exits) might additionally foster the documented 

treatment effect in prior IFRS research. As both treatment selection effects differ in terms of 

research design remedies and the self-selection component, we label—for the sake of readability—

the former as “treatment self selection effect” and the latter as “treatment sample selection effect”.  

In terms of research design remedies, we expect that two standard econometric techniques— 

separate time fixed effects for the treatment and control group or a balanced sample approach—

should mitigate the control group and part of the treatment group selection effect (i.e., treatment 

sample selection effect) in a DiD design.1 However, both techniques do not seem to play a 

prominent role in prior research on mandatory IFRS adoption. In fact, as to our knowledge, only 

CHL (2013) employ a variant of combined treatment and time fixed effects (e.g., two quarter-year 

trends for IFRS countries and non-IFRS countries). In addition, our reading of the 25 recent IFRS 

studies discussed by Brueggemann et al. (2013) reveals that only six studies appear to employ a 

balanced sample approach. Nevertheless, both research design remedies come with potential costs 

or more severe setting requirements. In the former case, the combined fixed effect structure requires 

the regulatory intervention to have within treatment group variation of the treatment timing (e.g., 

firm-level fiscal year end variation of IFRS adoption as exploited in CHL 2013). In the latter case, 

the balanced sample approach induces the classical survivorship bias (Brueggemann et al., 2013).  

Regarding our treatment self selection effect, the ex-post firm-level self selection into the 

treatment group by choosing not to dispense with the IFRS mandate, we expect that the 

aforementioned econometric techniques will be of limited use. The reason is that this core treatment 

                                                 
1 As further outlined in Section 2, an alternative approach to addressing the control group selection effect might employ 
a matching strategy to select control countries with a treatment-like database coverage patter and country-level state of 
development. However, this approach naturally requires sufficient variation in the control group regarding the matching 
parameters. Given the non-randomized and ever growing geographical extension of IFRS accounting around the world, 
this variation might be limited (e.g., De George et al., 2016, IFRS Foundation, 2015). 
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selection effect constitutes a classical correlated omitted variable in the setting of mandatory IFRS 

adoption that standard econometric techniques are unable to address. 

To shed more light on our proposed three-fold selection effect, we conduct a series of 

analyses to empirically assess the presence as well as the magnitude of these selection effects. In 

essence, these analyses involve three main steps. Our first set of analyses revisits Figure 1 and 

examines the relative decline in the number of listed firms as documented in Worldscope database 

within a multivariate (country-level) DiD design comprising country and year fixed effects as well 

as variation in the sample period. The corresponding findings are fully in line with the casual 

inferences from Figure 1. Specifically, they suggest a significant and systematic decline of IFRS 

firms—particularly IFRS firms from EU countries with concurrent enforcement changes—in the 

Worldscope database compared to non-IFRS firms.  

Our second set of analyses addresses firm-level characteristics of firms that are potentially 

affected by our documented selection effects. Assuming that database providers are biased towards 

large firms (Garcia Lara et al., 2006) and that especially small and poor performing firms tend to 

trade off costs and benefits of regulatory interventions (Leuz and Wysocki, 2016; Hitz and Mueller-

Bloch, 2015), we expect the sample of firms leaving and entering the market (or Worldscope 

coverage) to be biased towards certain characteristics such as firm size or profitability. We examine 

this rationale by estimating different determinants models for firms being affected by our 

documented sample changes (e.g., firms leaving IFRS or firms becoming covered by Worldscope 

during our sample period). In essence, we find evidence consistent with prior literature, suggesting 

that especially small and poor performing firms are entering or leaving the market. 

Our third and final set of analyses addresses whether the documented selection effects are 

sufficiently large to explain the liquidity findings documented in prior IFRS research. This final set 

involves three steps, and it is based on the benchmark study CHL (2013). To establish meaningful 
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outcome differences, we first replicate the original analyses, that is, CHL’s main liquidity 

regressions (Models 1 and 2), and discuss potential selection effects in the light of the CHL (2013) 

research design. Consistent with our replication approach, our univariate and multivariate results 

are fully in line with CHL (2013). In addition, as detailed in Section 4, we outline that the CHL 

(2013) research design is “only” prone to our two-fold treatment group selection effect. In essence, 

their separate time fixed effect structure for non-IFRS and IFRS countries effectively controls for 

any control group selection effects due to systematic changes in the database coverage. However, 

CHL’s research design, including their different fixed effect specifications, fails to address our 

treatment sample selection effect2 as well as our treatment self selection effect3.  

Therefore, we re-run—in a second step—the main liquidity analyses in CHL (2013), this time 

explicitly addressing our treatment selection effects. We do so by augmenting the CHL (2013) 

models by non-overlapping indicator variables that reflect the exposure to our selection effects. To 

that end, we introduce and validate a country-level selection exposure index that comprise 

systematic sample size changes in the treatment countries during the post-IFRS period. Overall, our 

findings document that treatment countries with a high selection exposure index (and thus with a 

high exposure to our selection effects) experience significantly higher liquidity benefits in the 

course of mandatory IFRS adoption than their counterparts (i.e., treatment countries with a low 

exposure to our selection effects). We further observe that our selection exposure index is able to 

explain liquidity effects above and beyond the documented IFRS and EU as well as IFRS, EU and 

enforcement variation (e.g., IFRS_EU_ENF countries with a high selection exposure index benefit 

stronger from mandatory IFRS adoption than their counterparts with a low exposure index). Thus, 

our findings suggest that systematic sample and market changes as reflected in our selection 

                                                 
2 The CHL’s separate time fixed effects for IFRS and non IFRS countries do not control for the average liquidity 
variation in the underlying treatment groups. The reason is that CHL (2013) include non-IFRS adopters in IFRS 
countries as control firms. This generates treatment and control group variation within IFRS countries. 
3 As outlined in Section 4, our treatment self selection effect constitutes a classical correlated omitted variable in this 
setting which standard econometric techniques are unable to address. 
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exposure index, and with that, the self and sample selection of treatment firms in the post-IFRS 

period, might explain the liquidity findings as documented in CHL (2013).  

Third, we differentiate between our two treatment group selection effects—the treatment self 

selection effect and the treatment sample selection effect—by re-estimating our augmented model 

for a balanced sample. In particular, we document that our treatment self selection effect (i.e., the 

quasi self selection of IFRS firms into the treatment group by choosing not to dispense with IFRS 

through opt-outs) appears to be the driving force behind our findings.  

Finally, we run several sensitivity tests to ensure the robustness of these findings. Most 

importantly, we refine the country-level index underlying our non-overlapping indicator variables 

that capture the exposure to our selection effects (i.e., the selection exposure index). Specifically, 

we estimate an abnormal version of this index by taking the residuals from a country-level 

regression with the original index as the dependent variable and different country-level indicators 

which are frequently used in IFRS research to explain cross-country variation in the adoption effect 

(e.g., the Kaufman’s regulatory quality index or the “common law versus code law” classification), 

as independent variables. The corresponding results are fully in line with our original findings and 

mitigate concerns raised by Barth and Israeli (2013, p. 179) that “the [IFRS] literature is not just 

documenting the same effect repeatedly and giving it a different label, e.g., ‘strong legal 

enforcement’ as in DHLV (2008), ‘serious adopter’ as in DHLV (2013), and ‘concurrent change in 

enforcement’ as in CHL.” 

Our paper’s implications are twofold. First, we predict and document meaningful selection 

effects in extant IFRS studies using DiD designs. By augmenting the average IFRS treatment effect 

as documented by CHL (2013) by variables that directly capture potential treatment selection 

effects in this setting, we are able to offer a new explanation how mandatory IFRS adoption and 

enforcement regulation translate into capital market benefits (apart from firm-level transparency 
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and comparability gains as frequently voiced in this literature, e.g., CHL, 2013, pp. 150-151). 

Second, and related, these analyses demonstrate inherent limitations of the 2005 mandatory IFRS 

adoption setting. Very likely, given the ongoing opt-out processes and, as a result, increasing self 

selection concerns, the usefulness of this setting is reduced as more years of observations are 

included into the analyses. We discuss research design implications of this de facto selection of 

firms into the IFRS regime but also point out that many of these issues are also relevant for the 

more general body of studies examining economic consequences of capital market regulation. 

This paper contributes to the extant literature in several ways. Our findings directly extend the 

CHL (2013) findings and the Barth and Israeli (2013) discussion on the market liquidity effects 

around bundled IFRS and enforcement regulation. Specifically, we provide evidence on one 

potential channel through which concurrent IFRS accounting and enforcement regulation 

potentially translate into higher market liquidity, namely due to potentially regulation (treatment) 

induced systematic changes and selections in the underlying sample composition. With that, our 

findings might further dissolve the perceived inconsistency in the literature on mandatory IFRS 

adoption, which so far has not been able to fully reconcile evidence on positive capital market 

benefits (e.g., market liquidity) with inconclusive findings on accounting quality improvements 

(e.g., Brueggemann et al., 2013). In contrast to the conceptual level of most prior studies on the 

economic consequences of mandatory IFRS adoption, including CHL (2013), our capital market 

findings do not inevitably require improvements in accounting or reporting quality as an implicit 

assumption or precondition for their internal validity. Also, our findings provide a methodological, 

research design related perspective on the extant IFRS literature, and points out potential research 

design remedies and avenues to take this literature further. Although our paper outlines selection 

issues inherent in studies on mandatory IFRS adoption that employ a DiD approach, the phenomena 

we document also affect IFRS studies that employ less advanced identification strategies, such as 
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simple analyses on pre-post differences in IFRS treatment firms. In addition to these research 

(design) implications, our findings are also of potential interest to regulators, in particular, supra-

national regulators such as the EU or the IASB, as we demonstrate that prior research potentially 

overstates the benefits of mandatory IFRS adoption. More importantly, our findings highlight 

potential unintended economic consequences of accounting and enforcement regulation.  

The remainder of this paper is organized as follows. In section two, we discuss potential 

selection effects inherent in mandatory IFRS adoption settings. In section three, we empirically 

document the presence of said effects in this setting. In section four, we test the economic 

magnitude of these selection effects by replicating and extending the CHL study and discuss 

research design implications. Section five concludes. 

 

2. Research on mandatory IFRS adoption and potential selection effects  

2.1 STUDIES ON ECONOMIC CONSEQUENCES OF MANDATORY IFRS ADOPTION 

IFRS research is plentiful, providing insights into various accounting, capital-market and other 

economic effects around the mandatory adoption of IFRS. Brueggemann et al. (2013), De George et 

al. (2016), and Leuz and Wysocki (2016) provide comprehensive surveys of this literature. All three 

surveys jointly note that there is abundant evidence of positive capital market effects upon 

mandatory IFRS adoption, for example, increases in liquidity, or decreases in companies’ cost of 

equity and debt capital. On the other hand, evidence on the effects of IFRS adoption on desirable 

accounting properties such as earnings quality or comparability is rather mixed and inconclusive. In 

addition and especially for market-based outcome variables, the literature on IFRS adoption 

demonstrates that country-level measures of “enforcement”, such as the quality of the judicial 

system or the level of corruption, are associated with the effects of IFRS adoption, meaning that 

enforcement quality appears to facilitate positive IFRS adoption outcomes.  
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More recently, evidence in particular by CHL (2013) provides a different angle on prior 

findings from the mandatory IFRS adoption literature. The authors detail the role that the 

installment of enforcement institutions played in shaping IFRS adoption outcomes. The pertinent 

regulation, that is, the EU’s IAS / IFRS directive and ensuing regulation, mandated EU member 

states to create such enforcement institutions to oversee IFRS compliance by conducting reviews of 

financial statements on a random basis, and imposing penalties upon non-compliance. CHL (2013) 

find that these enforcement mechanisms may have indeed played an important role in establishing 

positive market effects (i.e., liquidity increases) upon IFRS adoption. Specifically, the authors 

conclude that this enforcement effect may represent one (of potentially various) correlated omitted 

variable in the prior IFRS literature. This finding is also consistent with country-level evidence, for 

example, by Hitz et al. (2012), who use event-study methodology to show that the German 

enforcement mechanism is potentially effective, imposing stock market penalties on firms that have 

been censured for erroneous accounting. Yet, CHL (2013) do not claim that changes in enforcement 

alone explain the observed liquidity effects. Rather, they caution that other reasons (economic or 

research design related) might (also) explain part of their documented findings. Specifically, CHL 

(2013, p. 172) note that   

“[W]hile our research design rules out many concerns about omitted variables and 
alternative explanations, we acknowledge that other changes to financial reporting (e.g., 
audit reforms) that are closely aligned with the concurrent enforcement changes could 
play into our findings. If such other factors exist, they do not alter the main message of 
this study – there still is a correlated omitted variable problem around IFRS adoption. 
But it implies that we cannot simply attribute the documented liquidity effects to 
enforcement changes either.” 

In addition, Barth and Israeli (2013, p. 186) point out that the findings presented in CHL 

(2013) are incomplete to the extent that they cannot fully distinguish between effects of changes in 

enforcement from effects of mandatory IFRS adoption. Given this ongoing debate, our study 

directly follows up on CHL (2013) and the discussion by Barth and Israeli (2013), by investigating 
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the role of potential correlated omitted variables in the course of mandatory IFRS adoption and 

enforcement regulation. It is important to note that the purpose of our paper and research design is 

not to disentangle liquidity effects from enforcement changes to effects from mandatory IFRS 

adoption. Rather, we are more generally interested whether and how regulatory intensity (e.g., IFRS 

adoption in the European Union with concurrent enforcement regulation) and other features of the 

common mandatory IFRS adoption setting might induce potential correlated omitted variables that 

are able to explain part of the positive capital market benefits as documented in this literature.    

 

2.2 RESEARCH DESIGN CHALLENGES IN STUDIES ON MANDATORY IFRS ADOPTION 

While the IFRS literature is still growing and maturing, so far only little emphasis has been given to 

methodological aspects. Yet, the three aforementioned surveys on IFRS literature summarize and 

discuss some of the central research design issues and implications (Brueggemann et al., 2013, De 

George et al., 2016; Leuz and Wysocki, 2016). In addition, recent empirical studies tend to improve 

in terms of research design and identification power (e.g., Daske et al., 2008; CHL 2013). In 

essence, four research design topics are outlined in this literature. First and more generally, prior 

research highlights research design challenges with respect to the identification of “causal” effects 

of IFRS adoption, comprising topics such as correlated omitted variables and misspecified 

regression models (e.g., Barth and Israeli, 2013; Brueggemann et al., 2013; Soderstrom and Sun, 

2007; CHL 2013; Leuz and Wysocki, 2016). Second and in a related vein, prior research discusses 

the suitability of benchmark samples (e.g., Brueggemann et al., 2013, Daske et al., 2008; De George 

et al., 2016). Research on mandatory IFRS adoption, in particular, cross-country studies, typically 

employ a DiD design to investigate the causal impact of the IFRS adoption treatment on market, 

accounting, or other economic outcome variables, incremental to a control group of non-IFRS 

firms. In the standard DiD design, the outcome variable (e.g., cost of capital) is regressed on an 
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indicator variable for treatment firms (IFRS), on an indicator variable for firm years after IFRS 

adoption across treatment and control firms (POST), on the interaction of these two variables, and 

on a set of control variables (including different fixed effect structures):  

Outcome =  γ + γ IFRS + γ POST + γ IFRS × POST + γ Controls + ε (1) 

In this specification, the coefficient estimate on the interaction term (γ ) captures the 

presumably causal impact of the IFRS treatment. Figure 2 gives a graphical illustration of this 

identification strategy, using cost of capital as the outcome variable. In essence, in such a DiD 

design, benchmark firms serve an important role as counterfactuals to mitigate concerns that 

concurrent and confounding events affect the inferences for treatment firms.  

[Figure 2 about here] 

So far, prior literature documents that the inferences on IFRS adoption effects potentially vary 

with the composition of the benchmark sample. Specifically, Daske et al. (2008, p. 11) note: 

“We then vary our benchmark sample using either U.S. firms only (model 2) or the 
entire Worldscope population (model 3). While the choice of benchmark sample does 
not seem to matter for the zero-returns metric, the results for the total trading costs and 
the liquidity factor are weaker than in panel A, in particular when using U.S. firms as a 
benchmark. The variability of the results in model 1 through model 3 and panel A 
illustrates the importance of benchmarking and the choice of the benchmark.” 

 Third, prior research also points out that even the identification of the respective reporting 

standard, and especially the identification of IFRS reporting, deserves some attention. Specifically, 

prior research primarily used the Worldscope item “wc07536” (accounting standard followed) to 

identify the respective accounting standard. However, as outlined by Daske et al. (2013, pp. 535-

539), there is some (firm-level) discretion involved when coding this variable (e.g., Worldscope 

item “wc07536” indicates various different GAAP standards, e.g., local GAAP, IFRS, US GAAP, 

but also various types of “International Standards” with consistency with IFRS). Fourth and finally, 

Brueggemann et al. (2013) is one of the few papers that hint at potential selection biases because 
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professional financial databases, which provide the basis for these studies, tend to focus on covering 

larger firms, which are the very firms which are more likely to benefit from the IFRS mandate. 

Our paper contributes to the literature on mandatory IFRS adoption and to the literature on 

pertinent research design issues by introducing and discussing three potential selection effects in the 

context of the underlying market structure and sample selection, (1) a control group selection effect, 

and (2) a two-fold treatment group selection effect. In the remainder of this section, we discuss 

these effects and outline potential implications for research on mandatory IFRS adoption.  

 

2.3 THREE-FOLD SELECTION EFFECT AND MANDATORY IFRS ADOPTION 

Prior research, especially in the fields of economics and public finance, provides already a rich 

discussion on potential merits and research design challenges of DiD estimation in the context of 

regulatory events (e.g., Abadie, 2005; Angrist and Pischke, 2008; Bertrand et al., 2004; Clair and 

Cook, 2015). In essence and consistent with the literature discussed in Section 2.2, this research 

suggests that the validity of a DiD design to estimate economic consequences of regulatory events 

hinges, among other things, on the exogeneity of the regulatory interventions themselves (e.g., 

randomized country-level treatment selection vs. country-level self selection) as well as the 

suitability of counterfactuals (e.g., parallel trends between treatment and control group). With 

respect to the former, Angrist and Pischke (2008, p. 241) also highlight the role of firm-level 

selection effects, that is, “when the composition of the treatment and control groups changes as a 

result of the treatment”, as a potential pitfall in this context. In their recent comprehensive literature 

survey, Leuz and Wysocki (2016) further highlight this potential firm-level selection effect in the 

context of disclosure and financial reporting regulation. Specifically, Leuz and Wysocki (2016, p. 

536) point out: 

“[E]ven though regulation is imposed on firms, selection problems arise when firms can 
opt out or have ways to avoid the regulation (Heckman, 1997). Examples of such 
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avoidance strategies when it comes to disclosure and reporting regulation are going 
private, delisting from an exchange, deregistering from the SEC, switching the location 
of incorporation, etc. […] Thus, it is important for regulatory studies to consider such 
avoidance strategies as they can systematically bias the estimated regulatory effects.” 

In this paper, we refine and expand two points of this discussion, that is, (1) the suitability of 

counterfactuals (control group selection effect) and (2) firm-level selection effects (two-fold 

treatment group selection effect), to research on the economic consequences of mandatory IFRS 

adoption. Nevertheless, it is important to note that our underlying DiD implications, especially with 

respect to firm-level (or unit group) selection effects in the course of country-level regulatory 

interventions, should likewise matter for most country-level regulatory settings within the fields of 

economics and public finance. Figure 3 provides a graphical summary of our expected selection 

effects. 

[Figure 3 about here] 

 

2.3.1. Control Group Selection Effect. Prior research on database coverage conducted by 

Garcia Lara et al. (2006) documents that professional vendors of financial data choose quite 

different levels of coverage and that two major determinants of coverage decisions are firm size and 

the perceived relevance of the respective market for the database vendor’s clients. Thomson 

Reuters, the provider of the Worldscope database, reports, for example, that their coverage decision 

varies with specific firm and country characteristics such as market capitalization, the coverage by 

global indices from FTSE, MSCI, S&P, and Dow Jones, or with the country’s general state of 

development. Accordingly, most developed countries received full market coverage since 

1999/2003, whereas most of the developing countries obtained partial coverage in the years 

afterwards and in some cases full coverage only recently. Hence, the observed relative decline of 

IFRS firms in Figure 1 (Section 1) may reflect coverage changes over time in response to a growing 
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or declining demand by the customers of Thomson Reuters.4 Such a coverage effect which is 

systematically linked to certain firm or country characteristics—most importantly firm size and the 

country’s state of development—potentially biases findings of prior IFRS research in different 

ways. As Brueggemann et al. (2013) already note, the likely bias of database providers towards 

covering large firms potentially overstates the positive effects of mandatory IFRS adoption, as these 

effects are expected to increase with firm size.  

However, the potential bias of database providers towards large firms and especially 

developed markets might additionally affect cross-country IFRS research, if the treatment 

assignments (i.e., the selection of IFRS treatment countries versus non-IFRS control countries) in 

the DiD design are systematically correlated with firm and country characteristics. In such cases, 

coverage changes by database providers can induce control group selection effects (CGSE) in 

research on mandatory IFRS adoption. In fact, based on the treatment and control country selection 

in CHL (2013), we observe that most IFRS treatment countries have developed markets with full 

and stable Thomson Reuters’ Worldscope coverage, whereas most non-IFRS control countries are 

less developed with only partial and increasing coverage (see Appendix 1 on Worldscope coverage 

pattern over time). Consequently, it is plausible to assume that a potentially biased time trend in the 

control group, biased by the increasing database coverage of (presumably small and less liquid) 

second- and third-tier firms over time, mechanically decreases the average liquidity within the 

control group in the post-treatment period. This in turn renders it more likely to find (relative) 

liquidity benefits for treatment firms in the DiD design. Panel A of Figure 3 illustrates this control 

group selection effect.  

 

                                                 
4 As documented in Appendix 1, the demand for Thomson Reuters' Worldscope database services is stimulated by 
varies with client groups. Among others, money management firms, investment banks, corporations, consulting firms, 
and academic institutions are clients of Worldscope. Thus, the coverage by Worldscope is not randomized but rather 
follows the information demand by their clients. 
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2.3.2. Two-Fold Treatment Group Selection Effect. Prior research on accounting and 

economics commonly acknowledges that in the course of regulatory interventions firms may 

engage in strategies to avoid the regulation (for an overview, see Leuz and Wysocki, 2016, pp. 536, 

555-556). In particular, small firms in the market tend to trade-off cost and benefits of the capital 

market regulation. Possible avoidance strategies include, among other things, going dark behavior 

(e.g., switch to a less regulated exchange segment), delistings, as well as threshold management in 

cases the regulation and its adoption require a financial threshold that has to be met.  

Going back at least to empirical studies on the economic effects of the US Securities Act of 

1933 and the US Exchange Act of 1934, the literature already outlines the role of potential selection 

and composition effects in mitigating the validity of the documented treatment effects. Specifically, 

Benston (1969, p. 527) and Simon (1989, p. 313), among others, argue that the US regulations in 

the 1930s might have pushed riskier securities to less regulated markets and that this in turn might 

have biased the average treatment effect as documented in this literature. In other words, these 

studies imply that findings on the economic consequences of the respective regulations might be 

affected by firm-level selection effects in the treatment group. In particular, Simon (1989, p. 313) 

notes that 

“In fact, the 1933 Act and subsequent regulation contributed to the growth of the Over-
the-Counter market as issuers sought lower costs, unregulated markets. Excluding the 
OTC from this study imparts a selection bias on the findings. The extent to which SEC 
regulation shifted riskier securities to unregulated markets is an important issue to be 
addressed in future research.” 

In a similar vein, more recent studies on the economic consequences of the Sarbanes-Oxley 

Act (SOX) provide evidence consistent with the notion that firms tend to trade off cost and benefits 

of the SOX regulation. Leuz et al. (2008), for example, document a significant increase in firms, 

especially small and poor performing firms, which deregister with the Security and Exchange 

Commission after the introduction of the SOX in the US in 2002. Outside the US, Ahern and 
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Dittmar (2012) provide likewise evidence consistent with post regulation avoidance behavior. The 

authors show that the introduction of a gender quota for boards of Norwegian firms precedes a 

substantial decrease in the number of listed firms. Specifically, the authors document that during the 

implementation period of the regulation between 2003 and 2009, over 30% of listed firms left the 

market, whereas the number of private firms, unaffected by the regulation, increased by over 30% 

over the very same time period. Overall, prior research in economics and accounting provides rich 

evidence consistent with firm-level incentives to avoid regulatory consequences. More importantly, 

as noted in Leuz and Wysocki (2016, p. 556), “[t]his discussion [also] highlights the importance of 

controlling for firms’ responses to the regulation, which can result in sample composition changes 

in the postperiod.” 

The IFRS literature, however, remains surprisingly silent on whether firm-level avoidance 

strategies might occur in the aftermath of mandatory IFRS adoption and concurrent enforcement 

regulation. Yet, recent country-level evidence indicates this may indeed be the case. For one of the 

EU jurisdictions that concurrently implemented enforcement regulation in 2005, Germany, Hitz and 

Mueller-Bloch (2016), examine firms that choose to downlist from an EU-regulated market to an 

exchange-regulated market, and thereby, dispensing with various compliance requirements, among 

them the mandate to prepare IFRS financial statements, but also supervision by the external 

enforcement mechanism, as stipulated by the European IFRS regulations. The authors find evidence 

that a substantial number of firms embraced this opportunity, in particular small, less profitable 

firms, and firms that had previously been censured by the enforcement mechanism for materially 

erroneous accounting. In a similar vein, a recent study conducted by Fiechter et al. (2015) 

documents that IFRS firms may choose to change their reporting standards without altering listing 

status. Although such an explicit choice of reporting standard is at odds with the notion of 

mandatory IFRS adoption, the authors document that in Switzerland, such an explicit option has 
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recently been introduced. The authors show that on the Swiss Stock Exchange, a recent rule change 

which allows firms to opt-out of IFRS in favor of local Swiss GAAP was embraced in particular by 

small firms. Official press releases by these firms make it evident that they did not see sufficient 

benefits of the increased transparency that presumably comes with IFRS reporting. Hence, similar 

to the Hitz and Mueller-Bloch (2016) findings, specific firms that benefited little from the IFRS 

mandate decided to opt-out. 

Given this evidence, we thus propose that the relative decline of listed IFRS firms compared 

to listed non-IFRS firms as documented in Figure 1 (Section 1) might reflect economic externalities 

of increased accounting and enforcement regulation. In other words, assuming that IFRS and 

enforcement regulation systematically affects the probabilities of delistings or downlistings, we 

would expect to observe systematic differences in the number of listed firms across IFRS and non-

IFRS markets following the regulatory event. Moreover, as these systematic changes are induced by 

specific firms with specific firm characteristics (e.g., as outlined by prior research, small and poorly 

performing firms with low liquidity are more likely to choose to delist or downlist following capital 

market regulation), cross-country IFRS research might become prone to a correlated omitted 

variable (i.e., treatment selection effect). If a study investigates, for example, transparency effects of 

mandatory IFRS adoption, it is likely that over time, IFRS firms will do better in terms of measures 

of transparency benefits than non-IFRS firms, as they select not to dispense with IFRS by not 

choosing to delist or downlist for that very reason. From an econometrician’s perspective, treatment 

selection means that the IFRS treatment assignments become less random as remaining IFRS firms 

effectively select themselves (ex-post) into the treatment group by choosing not to dispense with 

IFRS through opt-outs. They do so based on their own net benefit expectation of the IFRS treatment 

(e.g., expected net benefits due to improved liquidity upon IFRS adoption).  
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We concur that this treatment selection effect renders it more likely to find liquidity benefits 

in the post-treatment period compared to a randomized treatment group. Moreover, it is important 

to note that we expect this treatment selection effect to be generally contingent on regulatory 

intensity and costs. At face value, the treatment selection effect should be stronger in IFRS 

countries with concurrent EU or enforcement regulation compared to those countries that “only” 

witnessed IFRS regulation. Besides this core treatment selection effect, we further expect—in line 

with the underlying mechanics of the control group selection effect—that the mere changes in the 

sample composition of the treatment group (i.e., the decrease in sample size in post-IFRS period 

due to opt-outs and exits of potentially small and less liquid firms) might additionally foster, rather 

mechanically, the documented treatment effect in prior research on mandatory IFRS adoption. 

Similar to the control group selection effect, this second treatment selection effect does not 

inevitably require the underlying firm-level self selection component as described above (e.g., that 

treatment firms choose to dispense or not to dispense with IFRS reporting). It rather relies on 

aggregated (forced or voluntary) sample changes in the post-treatment period and requires these 

sample changes to be correlated with the treatment event. As both treatment selection effects differ 

in terms of research design remedies and the self-selection component as outlined above, we label 

the former and core treatment selection effect as “treatment self selection effect” (TGSE1) and the 

latter, rather mechanical second treatment effect as “treatment sample selection effect” (TGSE2). 

Panel B of Figure 3 illustrates this two-fold treatment group selection effect.     

 

2.3.3. Research Design Remedies. Table 1 summarizes our three-fold selection problem, that 

is, the control group selection effect (CGSE) and the two treatment group selection effects (TGSE1 

and TGSE2), and outlines potential research design remedies. With respect to the former (CGSE), 

we expect that two standard econometric techniques should mitigate this selection effect. First, 
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separate time fixed effects for the treatment and control group should control for any liquidity 

effects induced by changes in the control group composition over time. Second, a balanced sample 

approach should likewise control for this control group selection effect.  

However, both standard econometric techniques do not seem to play a prominent role in prior 

research on mandatory IFRS adoption. In fact, as to our knowledge, only CHL (2013) employ 

combined treatment and time fixed effects (e.g., two quarter-year trends for IFRS treatment 

countries and non-IFRS control countries). In addition, based on the 25 recent IFRS studies, which 

are discussed by Brueggemann et al. (2013), only six studies appear to consider a balance sample 

approach.5 Nevertheless, both research design remedies come with potential costs or more severe 

setting requirements. In the former case, the combined fixed effect structure requires the regulatory 

intervention to have within treatment group variation of the treatment timing (e.g., calendar year 

variation across countries and/or firm-level fiscal year end variation of IFRS adoption as exploited 

in CHL 2013). In the latter case, the balanced sample approach induces the classical survivorship 

bias (Brueggemann et al., 2013).  

An alternative approach to address our control group selection effect might employ a 

matching strategy to select control countries with a treatment-like database coverage pattern and 

country-level state of development. However, this approach naturally requires sufficient variation in 

the control group regarding the matching parameters. Given the non-randomized and ever growing 

geographical extension of IFRS accounting around the world, this variation might be limited (e.g., 

De George et al., 2016, p. 82). In fact, 114 out of 138 jurisdictions worldwide require IFRS 

accounting standards in 2015 for most of their public firms (IFRS Foundation, 2015). 

Regarding our two treatment selection effects (TGSE1 and TGSE2), we expect that the 

aforementioned econometric techniques might be of limited use to constrain both selection 

                                                 
5 Ahmed et al. (2013) explicitly introduce a balanced sample approach. Five additional studies seem to rely on a 
balanced sample approach as well without noting it explicitly (i.e., Callao and Jarne, 2010; Aharony et al., 2010; Byard 
et al. 2011; Beuselinck et al., 2010; DeFond et al., 2011). 
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problems. Although combined treatment-time fixed effects and a balanced sample structure 

should—in principle—control for the treatment sample selection effect (TGSE2), our core 

treatment selection effect (TGSE1), that is, the ex-post firm-level self selection into the treatment 

group by choosing not to dispense with the IFRS mandate, will remain part of the DiD design. In 

fact, this core treatment selection effect (TGSE1) constitutes a classical correlated omitted variable 

in the setting of mandatory IFRS adoption that standard econometric techniques are unable to 

address.  

For a regulatory setting—apart from the mandatory IFRS adoption setting—to be robust to 

self selection concerns in the course of post regulatory avoidance behavior, one of the two 

following and more general setting requirements has to be met. The expected outcome effects (i.e., 

liquidity effects due to the regulation) materialize faster than potential self selection effects (i.e., 

liquidity effects due to treatment self selection). In that case, the researcher’s sample period choice 

might consider a shorter post-treatment period that primarily includes the expected outcome effects 

and excludes potential self selection effects. Alternatively, the regulatory setting itself does not 

allow for any avoidance behavior (e.g., by legally prohibiting any ex-post avoidance of the 

regulatory action). However, in most firm-level capital market or accounting regulation settings, 

both requirements are rather unlikely to expect or find. For example, transition periods, learning 

effects, and short- versus long-term effects might constrain the former requirement, whereas 

managerial discretion, global capital market and firm (MNE) structures, and more generally the 

freedom of contract—and thus the freedom to change the legal status of a company—might 

constrain the latter. In Section 4, we will extend this methodological and especially fixed effect 

driven discussion to the CHL (2013) research design. 

[Table 1 about here] 
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3. Presence of selection effects around mandatory IFRS adoption 

To empirically examine our proposed three-fold selection effect, we develop a series of analyses in 

Sections 3 and 4 comprising tests to assess the presence as well as the magnitude of these selection 

effects. In essence, these analyses involve three main steps (two in Section 3 and one in Section 4).  

 

3.1 WORLDSCOPE COVERAGE OF IFRS AND NON-IFRS FIRMS 

Our first set of analyses revisits Figure 1 and examines the relative decline in the number of listed 

firms as documented in Worldscope database within univariate as well as multivariate (country-

level) DiD design comprising country and year fixed effects as well as variation in the sample 

period. Table 2 presents the respective results. In response to Figure 1, Panel A of Table 2 details 

the number of firms listed across different IFRS and non-IFRS country-clusters between the years 

1996 and 2014. Specifically, we follow CHL (2013) and employ the following country-clusters: 

IFRS countries, EU IFRS countries, EU IFRS countries with concurrent enforcement changes, EU 

IFRS countries without concurrent enforcement changes, non-EU IFRS countries, and non-IFRS 

(control) countries (Appendix 2 details the respective country-cluster composition).6 In line with 

Figure 1, we observe a substantial decline in listed IFRS firms in EU countries, which concurrently 

changed their enforcement regulation in 2005, by 28% (3,277 listed firms in 2005 compared to 

2,361 in 2014). In comparison, Panel A of Table 2 reveals more moderate or even positive changes 

in the number of listed firms over the same time period (1) for EU countries that introduced the 

IFRS mandate without concurrent enforcement regulation (-17%, with 3,106 listed firms in 2005 

compared to 2,578 in 2014), (2) for non-EU countries that mandate IFRS (+1.7%, with 3,534 listed 

                                                 
6 For all analyses considering a sample period between 2001 and 2009, we follow the control group composition as 
suggested by Christensen et al. (2013). For all analyses considering the complete sample period (1995-2014), we use an 
adjusted control group comprising only countries without mandatory IFRS adoption until 2014 (for details, see 
Appendix 2).  
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firms in 2005 compared to 3,594 in 2014), as well as (3) for countries which did not adopt the IFRS 

mandate (-0.4%, with 18,536 listed firms in 2005 compared to 18,457 in 2014). 

[Table 2 about here] 

Panel B of Table 2 provides complimentary information on median changes in the number of 

firms across the pre- and post-IFRS sample period. In particular, we observe that the average 

country-level change in the number of listed firms after 2005 is most pronounced for the 

IFRS_EU_ENF country-cluster (-2.11% for the period between 2005 and 2009, and -3.22% for the 

period between 2005 and 2014). In comparison, the corresponding changes across our CONTROL 

and IFRS_nonEU country-clusters are positive with 0.09% for the period between 2005 and 2014 

(2.47% for the period between 2005 and 2009) and 0.83% for the period between 2005 and 2014 

(3.85% for the period between 2005 and 2009), respectively. In addition, Panel C of Table 2 reveals 

that most of the country-cluster changes are significantly different from each other in the post-IFRS 

period, whereas the development across countries and country-clusters in the pre-IFRS period 

appears to be to some extent similar. Specifically, the differences between the changes in the 

CONTROL country-cluster and the different IFRS country-clusters are in almost all cases 

statistically significant for the post-IFRS period (with the only exception being the CONTROL and 

IFRS_nonEU pair in the post-IFRS period with a p-value of 0.8244). In contrast, the corresponding 

differences in the pre-IFRS period are in most cases insignificant (especially the pre-2005 changes 

in the average number of listed firms across the CONTROL and the different European IFRS 

country-clusters are statistically insignificant, with p-values ranging from 0.14 to 0.30). 

Panel D of Table 2 reports results from using multivariate analyses to explore the reported 

cluster trends. Specifically, we estimate the following country-level DiD regression with year and 

country fixed effects: 
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zCOUNT_DATA

=  γ + γ IFRS_nonEU × POST + γ IFRS_EU_Enf × POST

+ γ IFRS_EU_nonEnf × POST + γ COUNTRY FE + γ YEAR FE + ε 

(2) 

For a given variable of interest (i.e., zCOUNT_DATA), regression model (2) compares the 

changes in the treatment group (IFRS-adopting countries) around the “exogenous” event 

(mandatory adoption of IFRS in 2005) to the corresponding changes in the “non-treated” control 

group (non-IFRS adopting countries). In line with our descriptive analyses, we use as our dependent 

variable zCOUNT_DATA, which measures the relative change in number of firms per year and 

country (i.e., zCOUNT_DATA is scaled by the respective absolute values on total number of listed 

firms per country in 2005). IFRS_nonEU, IFRS_EU_Enf, IFRS_EU_nonEnf reflect the different 

country-clusters as defined in CHL (2013) (see Appendix 2 for further information). COUNTRY 

FE and YEAR FE represent country and year fixed effects. This fixed-effect structure controls for 

the underlying main effects of the DiD regression as well (i.e., POST and IFRS Treatment group).7 

In all reported regression models, the standard errors are heteroskedasticity robust (White, 1980) 

and one-way clustered at the country-level (Gow et al., 2010; Petersen 2009).  

Corroborating our descriptive findings, we observe that especially IFRS_EU-ENF countries 

experience a significant decline in the number of firms listed in the period after 2005 (see column 3, 

Panel D, Table 2). These findings hold for different sample windows (columns 1 to 3 refer to the 

sample period 1995-2014, and columns 4 to 6 consider a sample period between 2001 and 2009). 

Taken together, our descriptive analyses underscore that there is a significant relative decline 

of IFRS_EU_ENF firms, in particular, compared to those firms which are typically used as control 

firms in contemporary DiD designs. As outlined in Section 2, this relative decline might represent 

selection effect issues if it is non-random. Moreover, it might provide novel insights into the 

economic effects of mandatory IFRS adoption (e.g., unintended consequences of mandatory IFRS 

                                                 
7 POST is a dummy variable indicating with 1 the sample period after 2005 (IFRS period). 
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regulation). Thus, we are interested in whether firms with specific characteristics, for example, 

firms with potential firm-level benefits (costs) of IFRS adoption, are systematically selected into or 

(out of) respective treatment and control groups. 

 

3.2 FIRM-LEVEL CHARACTERISTICS AND CHANGES IN WORLDSCOPE COVERAGE 

In Section 2, we argue that the documented changes in the number of listed firms across the 

different IFRS and non-IFRS country clusters—as reflected in Figure 1 (Section 1)—are driven by 

revised coverage decisions on behalf of Worldscope (e.g., increasing coverage for countries with 

partial coverage status) and / or by real effects such as firm-level changes in the delisting, 

downlisting or IPO behavior (i.e., post regulation avoidance behavior). Following this rationale, we 

expect the sample of firms leaving IFRS (getting covered by Worldscope) to be biased towards 

certain characteristics such as firm size or profitability. We examine this rationale by estimating 

determinants on the firms being affected by our documented sample changes (e.g., firms leaving the 

IFRS coverage or firms becoming covered by Worldscope during our sample period). In essence, 

we estimate the following two determinant models: 

SURVIVORSHIP =  γ + γ Log_TA + γ ROE + γ LOSS + γ COUNTRY FE + γ YEAR FE + ε (3) 

GAAP_SWITCH =  γ + γ Log_TA + γ ROE + γ LOSS + γ COUNTRY FE + γ YEAR FE + ε (4) 

Where SURVIVORSHIP represents a dummy variable indicating with one if a firm is 

constantly part of the respective sample period under investigation. In contrast, GAAP_SWITCH 

indicates whether an IFRS-adopting firm turns back to local GAAP during the respective sample 

period (i.e., GAAP_SWITCH is a dummy variable assigning the value of one to all firm-year 

observations of firms switching back to local GAAP from IFRS based on Worldscope item 

“wc07536”, and zero otherwise). In addition, Log_TA stands for log of firm’s total assets 

(measured in US Dollar), ROE is return-on-equity, and LOSS is a dummy variable indicating firm-
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periods with negative net income. COUNTRY FE and YEAR FE represent country and year fixed 

effects. In all reported regression models, the standard errors are heteroskedasticity robust (White, 

1980) and one-way clustered at the firm-level (Gow et al., 2010; Petersen 2009). It is important to 

note that both models (Models 3 and 4) do not claim to examine these market and coverage changes 

“causally”. Instead, they intend to provide descriptive evidence on the line of argument put forward 

in Section 2—with respect to potential Worldscope coverage changes and post regulation avoidance 

behavior in the setting of mandatory IFRS adoption—and complement our country-level analysis as 

discussed in Section 3.1.  

With respect to our first determinant model (Model 3), we estimate a classical survivorship 

bias by comparing firm characteristics across firms staying in the market (coverage) to firms 

leaving or entering the market (coverage). Assuming that database providers are biased towards 

large firms (e.g., Garcia Lara et al., 2006) and that especially small and poor performing firms are 

leaving the market—either forced by mergers or bankruptcies or voluntarily by choosing to delist or 

downlist (e.g., Leuz et al., 2008)—we expect to find positive (negative) and significant coefficient 

estimates on Log_TA and ROE (LOSS). Note, however, that this first determinant model does not 

distinguish between different sources of coverage changes and thus rather provides an aggregated 

perspective on firm-level determinants in our setting.   

With respect to our second determinant model (Model 4), we assess firm-level differences 

between firms adopting IFRS and staying with this reporting standard compared to firms adopting 

IFRS in the first place but turning back to local GAAP afterwards (and thus leaving IFRS coverage 

as well). In contrast to our first and more general determinant model, this analysis explicitly 

considers coverage changes induced by the supply side of professional database providers (e.g., 

corporate events, such as delistings or downlisting). As noted earlier, Hitz and Mueller-Bloch 

(2016) already provide single-country evidence on this firm-level (going-gray) behavior. Recall that 
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the authors examine firms that choose to downlist from the German EU-regulated market to an 

exchange-regulated market, and thereby dispense with various compliance requirements, among 

them the mandate to prepare IFRS financial statements, but also supervision by the external 

enforcement mechanism, as stipulated by the EU IFRS regulations. Hitz and Mueller-Bloch (2016) 

find evidence that a substantial number of firms embraced this opportunity, in particular small, less 

profitable firms, and firms that had previously been censured by the enforcement mechanism for 

materially erroneous accounting (see Appendix 4). In line with these findings, we predict negative 

(positive) and significant coefficient estimates for Log_TA and ROE (LOSS). 

[Table 3 about here] 

Table 3 reports the corresponding results. Specifically, we observe in Panel A of Table 3 that 

firm size as measured by log of total assets and profitability as measured by loss reporting obtain 

the expected signs and become highly significant in the respective models (e.g., t-values for log of 

total assets range between 18.76 and 45.97). This survivorship bias prevails in both the treatment 

group and the control group and does not vary with the underlying sample period. Corroborating 

these findings, Panel B of Table 3 documents—in line with Hitz and Mueller-Bloch (2016)—that 

switching firms are significantly smaller and less profitable than their counterparts. These findings 

are consistent across different time periods and different treatment groups.  

In sum, our first two analyses indicate a systematic and size-related selection effect across 

IFRS and non-IFRS countries in the course of mandatory IFRS adoption in 2005. From a statistical 

perspective, this in turn might suggest that—in line with Section 2—empirical research on 

mandatory IFRS adoption is prone to selection effects as the so far documented IFRS / enforcement 

market benefits might be driven by the systematic variation in the underlying sample composition. 

In the next section, we test whether this is the case. 
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4. Economic magnitude of selection effects around mandatory IFRS adoption 

Our third set of analyses addresses whether the predicted and documented selection effects are 

meaningful and sufficiently large to explain the outcomes of extant IFRS studies. For this purpose, 

we move on to fully replicate our benchmark study on mandatory IFRS adoption, namely, the study 

by CHL (2013).  

 

4.1 CHL (2013) REPLICATION 

We first start with all firm-quarter observations from countries included in the CHL (2013) sample 

for the period between 2001 and 2009. Following the selection steps as reported by CHL (2013), we 

yield a final (bid-ask spread) sample comprising 727,293 firm-quarter observations (in comparison, 

CHL (2013) report a final bid-ask spread sample of 613,752 firm-quarter observations).8 Although 

our sample size is slightly higher compared to CHL (2013), our descriptive analysis documents a 

similar sample pattern for our main dependent and independent variables. Specifically, we observe 

a median bid-ask spread of 0.011 (vs. 0.010), median lagged market value of 117.47 (vs. 126), 

median lagged share turnover of 0.001 (vs. 0.001), and median lagged return variability of 0.026 

(vs. 0.025). Table 4 summarizes our main sample selection steps, provides a descriptive analysis of 

our main variables, and presents correlation coefficients between these variables.  

[Table 4 about here] 

To establish meaningful outcome differences, we first replicate the main DiD liquidity 

analysis by CHL (2013, pp. 162-163, Table 3). In line with the original DiD models, we estimate 

the following firm-quarter level regression models for all available observations from 54 IFRS and 

non-IFRS countries between 2001 and 2009, whereas Model (7) constitutes the main model: 

                                                 
8 Appendix 5 details country-level differences between our sample and the CHL (2013) sample. One reason for the 
sample difference might be the time lag in data download. As noted by Thomson Reuters, the database provider of 
Worldscope and Datastream, back-filing occasionally takes place over time in the process of increasing coverage.  
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LnBA =  γ + γ IFRS + γ CONTROLS + γ FIXED_EFFECTS + ε (5) 

LnBA =  γ + γ IFRS_EU + γ IFRS_nonEU + γ CONTROLS + γ FIXED_EFFECTS

+ ε 

(6) 

LnBA =  γ + γ IFRS_EU_ENF + γ IFRS_EU_nonENF + γ IFRS_nonEU

+ γ CONTROLS + γ FIXED_EFFECTS + ε 
(7) 

Where LnBA represents log of bid-ask spreads (as quarterly median quoted bid-ask spreads), 

and IFRS, IFRS_EU, IFRS_nonEU, IFRS_EU_ENF, IFRS_EU_nonENF stand for different 

interaction terms as defined in CHL (2013) (see CHL, 2013, pp. 155 ff). CONTROLS comprises 

log of market value, log of return variability, and log of share turnover (all three variables lagged by 

a four quarter period). FIXED_EFFECTS stands for different fixed effects. In line with CHL 

(2013), we consider country, industry, and different quarter-year fixed effect specifications. These 

fixed effects also control for the underlying main effects (treatment group and post effects). 

Likewise, we employ robust standard errors which are two-way clustered at country and quarter 

level. Following CHL (2013), we expect that liquidity effects upon mandatory IFRS adoption are 

most pronounced for firms from EU countries with concurrent enforcement regulation in 2005 (i.e., 

a significant and negative coefficient estimate on IFRS_EU_ENF in Model (7)).  

Table 5 summarizes the respective findings. In particular, we observe that our different DiD 

model specifications replicate and reproduce the liquidity findings of CHL (2013). Specifically, 

IFRS_EU and, more importantly, IFRS_EU_ENF turn out to be significant across the different 

model specifications (at a one percent level). It is worth to note that most of the coefficient 

estimates and significance levels across the different IFRS treatment as well as control variables are 

fairly comparable with the findings documented in CHL (2013, p. 162, Table 3). 
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[Table 5 about here] 

In addition to the replication body of the table, we indicate at the bottom of the table whether 

we expect our selection effects to be present in the respective CHL (2013) model specifications. 

Given the specific CHL fixed effect structure and the unbalanced sample approach, we expect the 

CHL (2013) research design—across all seven model specifications—to be prone to our two-fold 

treatment group selection effect. In essence, their separate time fixed effect structure for non-IFRS 

and IFRS countries effectively controls for any control group selection effects due to systematic 

changes in the database coverage. However, CHL’s research design comprising different fixed 

effect specifications fails to address our treatment sample selection effect as well as our treatment 

self selection effect.  

With respect to the former, CHL’s separate time fixed effect specifications for IFRS and non-

IFRS countries (i.e., two-quarter-year trends, three-quarter-year trends, and within country 

estimation) do not (fully) control for the average liquidity variation in the underlying treatment 

group (or underlying country-level treatment groups). The reason is that CHL (2013) employ non-

IFRS adopters in IFRS countries as control firms. This research design specification generates 

treatment and control group variation within IFRS countries. Consequently, any correlated omitted 

treatment-level variation within a specific quarter-year—for example, a treatment-country-level 

increase in liquidity due to systematic sample changes in the course of opt-outs of small and less 

liquid IFRS treatment firms in a specific post-IFRS quarter-year (i.e., treatment sample selection 

effect)—is not absorbed by CHL’s fixed effect structure.  

With respect to the latter, we do not expect the CHL’s research design to be useful to address 

our treatment self selection effect. In fact, we expect—as already detailed in Section 2—this self 

selection effect to be a classical correlated omitted variable in the setting of mandatory IFRS 

adoption which standard econometric techniques are unable to address.  
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4.2 CHL (2013) SETTING, SELECTION EFFECTS, AND SELECTION EXPOSURE INDEX 

To examine the magnitude of our treatment group selection effects in the CHL (2013) setting, we 

start off by developing an empirical construct that is likely to reflect the exposure to these selection 

effects. In essence, we argue that systematic country-level changes in the number of firms around 

mandatory IFRS adoption—as documented in Figure 1 (Section 1)—should in principle reflect 

country-level exposure to systematic sample changes and self selection behavior. In this subsection, 

we thus delineate a country-level variable (GROWTH RANK) capturing changes in the number of 

firms around mandatory IFRS adoption. Based on that variable, we further estimate different 

country-level indices—the Selection Exposure Index (SEI) and four Abnormal Selection Exposure 

Indices (ASEI_1 to ASEI_4)—which we deem to be suitable to extend the CHL (2013) research 

design. Table 6 summarizes this empirical approach and details each of our selection exposure 

indices. 

[Table 6 about here] 

 

4.2.1. CHL (2013) setting and changes in the number of firms. To validate this proposed 

empirical approach, we first revisit the sample patterns as documented in Figure 1 (Section 1) in the 

light of the CHL (2013) sample selection. Note that Figure 1 and the corresponding analyses in 

Section 3 are based on a sample selection process comprising firm-year level observations without 

any substantial sample reduction due to specific data requirements.9 In contrast and as already 

outlined in Table 4, CHL (2013) sample selection includes, among other things, firm-quarter-year 

level observations, data requirements with respect to their main outcome variable, liquidity, and 

their control variables (e.g., missing values and truncation), as well as country-level requirements 

(e.g., country-quarter with at least five observations). Consequently and similar to Table 2 (Section 

                                                 
9 Minimum data requirements in Worldscope: ISIN (wc06008), fiscal year (wc05350), country of firm domicile 
(wc06026), accounting standard followed (wc07536), total assets (wc02999), book value of equity (wc03501), and net 
income (wc01751). 
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3), we re-estimate the following country-level DiD analysis with quarter-year and country fixed 

effects within the CHL (2013) liquidity setting: 

zCOUNT_DATA

=  γ + γ IFRS_nonEU × POST + γ IFRS_EU_ENF × POST

+ γ IFRS_EU_nonENF × POST + γ COUNTRY FE + γ QUARTER × YEAR FE + ε 

(8) 

In particular, we use zCOUNT_DATA as our dependent variable, which measures the relative 

change in number of firms per quarter-year and country (i.e., zCOUNT_DATA is scaled by the 

respective absolute values on total number of listed firms per country in Q4 2005). In addition, 

IFRS_nonEU, IFRS_EU_ENF, IFRS_EU_nonENF reflect the different country-clusters as defined 

in CHL (2013) (see Appendix 2 for further information). COUNTRY FE and QUARTER×YEAR 

FE represent country and quarter-year fixed effects. This fixed-effect structure controls for the 

underlying main effects of the DiD regression as well (i.e., POST and IFRS Treatment group). In all 

reported regression models, the standard errors are heteroskedasticity robust (White, 1980) and one-

way clustered at the country-level (Gow et al., 2010; Petersen 2009).  

Panel A of Table 6 documents the main findings. Corroborating Figure 1 and Table 2, we 

observe that the IFRS, IFRS_EU, and IFRS_EU_ENF treatment groups in the different model 

specifications exhibit a significant and relative decline in the sample size in the period after 2005. 

More importantly, we further observe that these systematic sample changes are most pronounced 

for the IFRS_EU_ENF countries (Column 3). Overall, these findings highlight (again) a systematic 

decline in the number of listed firms that adopt IFRS (especially in EU countries with bundled 

enforcement regulation) in the CHL (2013) liquidity setting. 

 

4.2.2. CHL (2013) setting, growth rank and selection exposure indices. As we observe similar 

systematic sample changes around mandatory IFRS adoption in the CHL (2013) setting, compared 

to our previous firm-year analyses in Sections 1 and 3 (e.g., Figure 1), we proceed with estimating a 
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country-level variable capturing the severeness of these sample changes. In doing so, we rank all 54 

CHL (2013) countries along their sample changes in the CHL (2013) post-IFRS period (i.e., the 

period between IFRS adoption, or the end of 2005 in the case of a control country, and the end of 

the sample period in 2009). We label the resulting variable as GROWTH RANK (with smaller 

ranks for higher sample declines). Panel D of Table 6 outlines the distribution of this rank variable 

across the different countries. In addition, Panels B and C of Table 6 document univariate and 

multivariate correlations between this country-level rank variable and other country-level variables 

which are commonly used in the (accounting) literature to assess the market structure / quality of 

the respective countries. For example, Panel B of Table 6 suggests that our rank variable GROWTH 

RANK negatively correlates with Kaufman’s regulatory quality index (RQI), with the country’s 

state of development (DEVC), as well as with the presumably firm-level incentives to voluntarily 

adopt IFRS (VOIFRS). At face value, this implies that IFRS countries with high RQI, high DEVC, 

and high VOIFRS are thus more likely to observe severe sample declines (and with that a higher 

selection exposure) in the post-IFRS adoption period.   

  To empirically exploit our GROWTH RANK variable in the CHL (2013) setting, we 

delineate different selection exposure indices from this rank variable. First, we take the inverse of 

GROWTH RANK as our primary measure of country-level selection exposure, SELECTION 

EXPOSURE INDEX (SEI). Thus, higher values of SEI indicate higher exposure to our expected 

selection effects. In addition, we estimate four different abnormal selection indices to control for 

sample changes which are rather driven by other market characteristics such as high regulatory 

quality. To that end, we explicitly attempt to disentangle our selection exposure index from pre-

existing differences in the legal system, the regulatory quality of the respective countries, and other 

related market characteristics. This is important as empirical studies, which aim to test benefits of 

IFRS adoption contingent on country-level partitioning variables, have to ensure that the 
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documented variation in the treatment effect is incremental to previously documented effects (Barth 

and Israeli, 2013). Thus, we take the residuals of the regression models in Columns 1 to 4 in Panel 

C of Table 6—with GROWTH RANK as the dependent variable and different country-level 

variables such as Kaufman’s regulatory quality index (RQI) as independent variables—as our 

abnormal proxies for the selection exposure (ASEI_1 to ASEI_4). Again, for the sake of 

readability, we take the inverse of the residuals to derive exposure indices that indicate higher 

selection exposure risk with higher values.  

Panel D of Table 6 summarizes all country-level variables, including our different selection 

indices, across all 54 CHL (2013) countries. In line with the empirical motivation of our estimation 

approach (Figure 1) and the line of argument put forward in Section 2, we observe that each of our 

selection exposure indices is increasing with the regulatory intensity within the mandatory IFRS 

adoption setting. In other words, IFRS_EU_ENF countries appear to have on average the highest 

selection exposure indices, and thus the highest exposure risk to our selection effects, followed by 

countries from the IFRS_EU_nonENF, and IFRS_nonEU clusters. It is also interesting to note—on 

a rather anecdotal level—that the only non-IFRS control country with a constantly high selection 

exposure index is Japan (e.g., SEIJapan = –4 vs. SEINon-IFRS_COUNTRIES = –37) which was affected by 

comprehensive enforcement changes in 2005 and for which CHL (2013, p. 170, Table 6) document 

significant liquidity effects in the post 2005 period as well.    

 

4.3 CHL (2013) EXTENSION AND (ABNORMAL) SELECTION EXPOSURE INDEX 

To finally assess the magnitude of our two-fold treatment selection effect within the CHL (2013) 

liquidity setting, we extend the original models proposed by CHL (2013) and introduce additional 

interaction terms based on our different selection exposure indices (starting with our baseline 

SELECTION EXPOSURE INDEX – SEI). Specifically, we estimate the following firm-quarter 
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level regression models for all available observations from 54 IFRS and non-IFRS countries 

between 2001 and 2009: 

LnBA =  γ + γ _ _ ℎ + γ _ _ + γ CONTROLS

+ γ FIXED_EFFECTS + ε 

(9) 

LnBA =  γ + γ _ _ _ ℎ + γ _ _ _ + γ IFRS_nonEU

+ γ CONTROLS + γ FIXED_EFFECTS + ε 
(10) 

LnBA =  γ + γ _ _ _ _ ℎ + γ _ _ _ _

+ γ IFRS_EU_nonEnf + γ IFRS_nonEU + γ CONTROLS

+ γ FIXED_EFFECTS + ε 

(11) 

Where LnBA, IFRS_nonEU, IFRS_EU_nonENF, CONTROLS, and FIXED EFFECTS are 

defined as for the original CHL models (Models 5 to 7). IFRS_SEI_High and IFRS_SEI_Low are 

two non-overlapping variables indicating a high versus low SELECTION EXPOSURE INDEX 

within the IFRS treatment group (based on median sample splits). In the same logic, 

IFRS_EU_SEI_High and IFRS_EU_SEI_Low (IFRS_EU_Enf_SEI_High and IFRS_EU_Enf_-

SEI_Low) represent non-overlapping variables indicating a high versus low SELECTION 

EXPOSURE INDEX in the IFRS_EU treatment group (IFRS_EU_Enf treatment group). In line 

with the treatment selection effects as discussed in Section 2, we expect to observe higher liquidity 

benefits for treatment groups with a high SELECTION EXPOSURE INDEX, and thus with a high 

exposure risk to our selection effects. Table 7 summarizes the respective findings. Panel A of Table 

7 provides the extended CHL (2013) DiD analysis based on our baseline selection proxy, SEI, 

whereas Panels B to E re-estimate these extended CHL analyses for each of our abnormal selection 

exposure index (i.e., ASEI_1 to ASEI_4).   
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Across all panels and specifications, we observe that our additional interaction terms based on 

the different selection exposure indices explain the CHL (2013) liquidity results above and beyond 

the IFRS_EU and IFRS_EU_ENF variation. Specifically, we observe that treatment groups with a 

high (ABNORMAL) SELECTION EXPOSURE INDEX (e.g., “_SEIHigh” or “ASEIHigh”) 

experience significantly higher liquidity benefits in the course of mandatory IFRS adoption than 

their counterparts (e.g., treatment groups with “_SEILow” or “ASEILow”). These results are highly 

consistent with t-values on the different “_(A)SEIHigh” coefficient estimates ranging between –1.74 

(for the mere IFRS disaggregation) and –10.51 (for the IFRS_EU_ENF disaggregation). Overall, 

these findings suggest that our two-fold treatment selection effect is indeed sufficiently large to 

moderate the liquidity findings as provided by CHL (2013).    

[Table 7 about here] 

 

4.4 CHL (2013) SELECTION EFFECTS AND BALANCED SAMPLE APPROACH  

As outlined in Section 2, a balanced sample approach across the treatment and the control group 

mitigates the control group selection as well as part of our treatment selection effect (i.e., the 

treatment sample selection effect). Yet, most of prior research on mandatory IFRS adoption 

(including CHL, 2013) does not consider a balanced panel approach. Based on the 25 recent IFRS 

studies, which are discussed by Brueggemann et al. (2013), only six studies seem to consider a 

balance sample approach.10 However, as likewise outlined in Section 2, a balanced sample approach 

does not mitigate our core treatment selection effect (i.e., treatment self selection effect). To 

disentangle our two treatment group selection effects as documented in Section 4.3, we thus repeat 

our extended CHL (2013) DiD analyses for a balanced sample.  

                                                 
10 Ahmed et al. (2013) explicitly introduce a balanced sample approach. Five additional studies seem to rely on a 
balanced sample approach as well without outlining it explicitly (i.e., Callao and Jarne, 2010; Aharony et al., 2010; 
Byard et al. 2011; Beuselinck et al., 2010; DeFond et al., 2011).     
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Results are reported in Table 8. First, Panel A of Table 8 shows that the initial findings of 

CHL (2013) prevail when using a balanced sample, yet on a comparably lower lever with respect to 

the economic as well as statistical significance of the respective main coefficient estimates (e.g., 

IFRS_EU_ENF). Among other things, this might indicate the magnitude of our treatment sample 

selection effect. Second, as expected, findings in Panel B of Table 8 show that our treatment self 

selection effect prevails, as the positive liquidity findings are still clustered in countries with a high 

SELECTION EXPOSURE INDEX (SEI). We take this as evidence that the degree of ex-post self 

selection into the treatment group, inherent in the different treatment group specifications, still 

explains liquidity effects above and beyond EU and enforcement variation. 

[Table 8 about here] 

 

4.5 CHL (2013), REGULATORY QUALITY INDEX, AND SELECTION EXPOSURE INDEX 

Finally, we turn a common concern in the literature on mandatory IFRS adoption. As noted by 

Barth and Israeli (2013, p. 179), for empirical studies, which examine the benefits of IFRS adoption 

contingent on some (country-level) partitioning variable, “it is important to demonstrate that this 

variation is incremental to previously documented effects.” As we delineate “our” partitioning 

variable from a profound and novel (methodological) discussion of potential selection effects in the 

setting of mandatory IFRS adoption, and ensure the robustness and incremental usefulness of the 

underlying country-level variable (e.g., with the estimation of abnormal selection exposure indices), 

we are confident to provide incremental insights into IFRS adoption effects.  

Nevertheless, to shed some additional light on the incremental nature of our partitioning 

variable, we follow CHL (2013, pp. 166-167) and replicate their analysis with respect to the 

potential moderating role of regulatory quality. To that end, we test in line with CHL (2013) 

whether the documented liquidity effects are contingent on the country-level regulatory quality. In 
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addition, we explicitly compare the quality of our partitioning variable in predicting liquidity 

benefits in the respective IFRS groups against the regulatory index classification. Thus, following 

CHL (2013, p. 166), we estimate the following DiD regressions with different “partitioning” 

variables:       

LnBA =  γ + γ __ ℎ + γ __ + γ CONTROLS + γ FIXED_EFFECTS

+ ε 

(12) 

LnBA =  γ + γ _ _ + γ _ _ _ ℎ + γ _ _ _

+ γ _ _ ℎ + γ _ _ + γ CONTROLS

+ γ FIXED_EFFECTS + ε 

(13) 

Where LnBA, IFRS_EU_ENF, CONTROLS, and FIXED EFFECTS are defined as for the 

original CHL models (Models 5 to 7). In line with CHL’s regulatory quality index test and 

consistent with our research design as outlined in Section 4.3, “_High” and “_Low” reflect two non-

overlapping variables indicating high versus low values of the following country-level variables for 

the respective treatment group: (1) Kaufman’s Regulatory Quality Index (as in CHL, 2013), (2) 

Selection Exposure Index, and (3) Abnormal Selection Exposure Index. In favor of an incremental 

role of our selection effects in partitioning the respective IFRS treatment groups—incremental to 

the regulatory quality of the underlying countries—we expect our two selection exposure indices to 

be superior in predicting liquidity benefits.11  

Table 9 summarizes the respective findings. In line with CHL (2013), we observe that 

regulatory quality is not able to systematically explain the cross-sectional liquidity variation in the 

respective IFRS treatment groups (e.g., IFRS split into high versus low regulatory quality remains 

                                                 
11 Following CHL (2013), this analysis is especially relevant for IFRS countries from the EU without concurrent 
enforcement regulation. For one reason, these IFRS countries were not affected by concurrent enforcement changes and 
did not systematically benefit from IFRS adoption (CHL, 2013; or Table 5). In addition, these countries exhibit on 
average lower regulatory quality but with a higher within group variation compared to IFRS EU countries with 
concurrent enforcement changes in 2005 (see Panel D of Table 6). 
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insignificant and results in two coefficient estimates which are not significantly different from each 

other, see Column 1, Table 9). In contrast, our two selection exposure indices seem to provide some 

cross-sectional explanation of the liquidity benefits in the overall IFRS treatment group (as already 

outlined in Section 4.3) as well as in the IFRS_EU_nonENF group. Most notably, Columns 6 and 9 

of Table 9 document that firms from IFRS_EU_ENF countries do not benefit stronger from 

mandatory IFRS adoption than firms from IFRS_EN_nonENF countries that obtain a high 

(abnormal) selection exposure index (i.e., p-values of 0.2581 and 0.2871 on the differences between 

the respective coefficient estimates). These results thus corroborate our main findings provided in 

Section 4.3 and further highlight the incremental role of our selection effects in explaining cross-

sectional variation in the IFRS treatment effect. However, the findings also document that our 

selection exposure seem to materialize primarily in the IFRS-EU group.  

[Table 9 about here] 

 

5. Conclusion 

This paper documents a systematic decline in the number of listed firms that adopt IFRS according 

to Thomson Reuters’ Worldscope, and links this trend to three underlying selection issues, a non-

IFRS firms (control group) and a two-fold IFRS firms (treatment group) selection effect. We 

provide empirical evidence on the presence and the magnitude of these selection effects. Most 

importantly, we document that our treatment group selection effect is able to explain the liquidity 

findings documented in one prominent IFRS paper, CHL (2013). In essence, these findings 

introduce a so far unobserved variable—ex-post self selection into mandatory IFRS by not choosing 

to dispense with the mandate—that might drive liquidity findings documented in prior research. 

Our paper contributes to the extant literature in several ways. First, we contribute to the 

literature on mandatory IFRS adoption in a general way by highlighting an important research 
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design issue that might explain the respective documented IFRS effects as a correlated omitted 

variable. Second, our paper specifically extends recent research on one important economic 

outcome, the liquidity effects that are observed concurrently with bundled IFRS and enforcement 

regulation (i.e., CHL 2013). In essence, our paper provides evidence on a direct channel in which 

concurrent IFRS accounting and enforcement regulation translate into higher market liquidity. With 

that, our findings might be relevant for dissolving the perceived inconsistency in the literature on 

mandatory IFRS adoption: While this literature shows that IFRS and enforcement regulation may 

lead to capital market benefits (e.g., market liquidity), it fails so far to provide conclusive evidence 

on potential channels for this relationship. In contrast to the conceptual level of most prior studies 

on the economic consequences of mandatory IFRS adoption, including CHL (2013), our liquidity 

findings do not inevitably require improvements in accounting or reporting quality as an implicit 

assumption or precondition for their internal validity. Third, by discerning real opt-out effects from 

database coverage effects in a broad international setting, our paper contributes to the literature on 

financial databases, their coverage decisions, and ensuing research design implications. 

Specifically, we shed some light on the question how and to what extent a major international 

database for financial and accounting data has been extending its coverage across developed and 

developing countries over the last 15 years. With that, we highlight country-level determinants as a 

relevant characteristic for the coverage decision of commercial databases. Fourth, our paper sheds 

light on firm-level characteristics and, more importantly, country-level institutional factors that 

shape cost-benefit tradeoffs pertaining to delisting and downlisting decisions. To that end, we 

augment another large stream in the accounting and finance literature by providing institutional 

country-level insight into the strictness of the IFRS mandate. 

Finally, we note that our paper not only potentially contributes to some of the main research 

streams in the fields of accounting and finance during the recent years, but also potentially provides 
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policy-relevant information. Specifically, from a European perspective, the mandatory adoption of 

IFRS for the consolidated accounts of firms listed on EU regulated stock markets is arguably the 

largest accounting related regulatory event in European history. Thus, research on potential 

unintended economic consequences and potential market externalities of this regulatory event, 

which we attempt to document in this paper, is of potential interest and value to national as well as 

supranational regulators. 

At the same time, we need to caution that while we observe systematic changes in the IFRS 

treatment samples consistent with specific firms ceasing to provide IFRS financial statements, we 

are unable to unveil the underlying motives and causes. While we note that evidence such as Hitz 

and Mueller-Bloch (2016) and Fiechter et al. (2016) suggests that one explanation for the decline in 

IFRS firms are voluntary opt outs from the IFRS mandate, we stress that this is only one out of 

potentially many explanations of the empirical phenomenon we observe. It is thus up to future 

research to shed more light on the various factors responsible for firms’ exit from the sample of 

listed IFRS firms. More importantly, future research is likewise warranted on the self selection 

nature of IFRS firms staying with the IFRS mandate, especially in a cross-country setting with 

variation in the institutional arrangements (e.g., variation in enforcement quality or accompanying 

capital market regulation).  
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Figure 1 

Worldscope Coverage and CHL (2013) Country-Clusters 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

-.
8

-.
6

-.
4

-.
2

0
.2

1995 2000 2005 2010 2015
year

IFRS_EU_ENF countries IFRS_EU_nonENF countries
IFRS_nonEU countries CONTROL (non IFRS) countries

Relative change in number of listed firms for different CHL country-clusters



47 

Figure 2 

Differences in Differences Identification Strategy in Research on Mandatory IFRS Adoption 
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Figure 3 

Three-fold Selection Effects in Research on Mandatory IFRS Adoption 

Panel A. Control group selection effect (CGSE) 
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Table 1 

Three-fold Selection Effect and Research Design Remedies 

Panel A. Summary of the three-fold selection effect 

TGSE1 Treatment firms that are more likely to benefit from the IFRS treatment select themselves (ex-
post) into the treatment by choosing not to dispense with the IFRS mandate. This in turn 
inflates the average treatment effect. In other words, it increases the likelihood of observing 
positive treatment effects for the remaining, self selected treatment firms. 

 Firm-level self-selection effect within the treatment group. 

TGSE2 Systematic changes in the sample composition of the treatment group, that is, the decrease in 
sample size in post-IFRS period due to opt-outs and exits of presumably small and less liquid 
treatment firms, inflates the average treatment effect in a DiD design. In other words, it 
increases the likelihood of observing positive treatment effects within a DiD design. 

 Systematic sample composition effect within the treatment group. 

CGSE Systematic changes in the sample composition of the control group, that is, the increase in 
sample size due to an increasing database coverage of small and less liquid (second- and third-
tier) control firms over time, inflates the average treatment effect in a DiD design. In other 
words, it increases the likelihood of observing positive treatment effects within a DiD design. 

 Systematic sample composition effect within the control group. 

Panel B. Research design remedies: Fixed-effect (FE) and/or balanced sample approach 

 DiD research design as commonly used in research on mandatory IFRS adoption with … 
(e.g., CHL 2013 with 35 IFRS treatment countries and 21 non-IFRS control countries) 

 … unbalanced sample (Models 1 to 4) … balanced sample 

 Plain Vanilla  
(w/o FE structure) 

Control Group 
matching 

Time and / or 
country FE 

Separate time FE for 
treatment & control 

From Plain Vanilla 
to separate time FE 

 Model 1 Model 2 Model 3 Model 4 Model 5 

TGSE1 Yes Yes Yes Yes Yes 
TGSE2 Yes Yes Yes No No 
CGSE Yes No Yes No No 
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Table 2 

Worldscope Coverage and CHL (2013) Country-Clusters 

Panel A. Distribution of number of listed firms across CHL Country-Clusters 

Year 
CONTROL  IFRS IFRS_EU  IFRS_EU_ENF  IFRS_EU_nonENF  IFRS_nonEU  

#Firms ∆ in # F #Firms ∆ in # F #Firms ∆ in # F #Firms ∆ in # F #Firms ∆ in # F #Firms ∆ in # F 
1996 10971 15.4% 3069 8.1% 2400 7.0% 1276 6.2% 1124 8.0% 669 12.4% 
1997 12280 11.9% 3339 8.8% 2552 6.3% 1359 6.5% 1193 6.1% 787 17.6% 
1998 15172 23.6% 3766 12.8% 2847 11.6% 1546 13.8% 1301 9.1% 919 16.8% 
1999 16193 6.7% 4245 12.7% 3130 9.9% 1670 8.0% 1460 12.2% 1115 21.3% 
2000 16389 1.2% 5550 30.7% 3933 25.7% 2005 20.1% 1928 32.1% 1617 45.0% 
2001 16508 0.7% 6485 16.8% 4310 9.6% 2233 11.4% 2077 7.7% 2175 34.5% 
2002 16595 0.5% 7437 14.7% 4997 15.9% 2594 16.2% 2403 15.7% 2440 12.2% 
2003 17014 2.5% 7996 7.5% 5404 8.1% 2816 8.6% 2588 7.7% 2592 6.2% 
2004 17484 2.8% 8717 9.0% 5833 7.9% 3046 8.2% 2787 7.7% 2884 11.3% 
2005 18536 6.0% 9917 13.8% 6383 9.4% 3277 7.6% 3106 11.4% 3534 22.5% 
2006 20000 7.9% 10357 4.4% 6572 3.0% 3419 4.3% 3153 1.5% 3785 7.1% 
2007 20334 1.7% 10402 0.4% 6468 -1.6% 3357 -1.8% 3111 -1.3% 3934 3.9% 
2008 20268 -0.3% 10271 -1.3% 6237 -3.6% 3173 -5.5% 3064 -1.5% 4034 2.5% 
2009 20421 0.8% 9978 -2.9% 5959 -4.5% 2954 -6.9% 3005 -1.9% 4019 -0.4% 
2010 20449 0.1% 9854 -1.2% 5795 -2.8% 2833 -4.1% 2962 -1.4% 4059 1.0% 
2011 20317 -0.6% 9760 -1.0% 5700 -1.6% 2785 -1.7% 2915 -1.6% 4060 0.0% 
2012 20049 -1.3% 9367 -4.0% 5447 -4.4% 2660 -4.5% 2787 -4.4% 3920 -3.4% 
2013 19425 -3.1% 8959 -4.4% 5214 -4.3% 2513 -5.5% 2701 -3.1% 3745 -4.5% 
2014 18457 -5.0% 8533 -4.8% 4939 -5.3% 2361 -6.0% 2578 -4.6% 3594 -4.0% 

∆ since 2005 -0.43%  -13.96%  -22.62%  -27.95%  -17.00%  1.70% 

Panel B. Median change in number of firms across pre- & post IFRS sample period 

 CONTROL  IFRS IFRS_EU  IFRS_EU_ENF  IFRS_EU_nonENF  IFRS_nonEU  
∆ 1996-2004 .0727 .0888 .08 .0714 .0836 .1270 
∆ 2001-2004 .0835 .0888 .0836 .0718 .0853 .1036 
∆ 2005-2009 .0247 .0182 0 -.0211 0 .0385 
∆ 2005-2014 .0009 -.0114 -.0183 -.0322 -.0160 .0083 

Panel C. Significance tests on median change Diff in # firms across pre- & post-IFRS period 

P-Value 
Sample period I: 1996-2004 (above the diagonal) and sample period II: 2005 and 2014 (below the diagonal) 

CONTROL IFRS IFRS_EU IFRS_EU_ENF IFRS_EU_nonENF IFRS_nonEU 
CONTROL 1 0.0391 0.1399 0.2968 0.1655 0.0135 
IFRS 0.0001 1 0.0595 0.3948 0.2626 0.0595 
IFRS_EU 0.0000 0.0001 1 0.8124 0.8124 0.0595 
IFRS_EU_ENF 0.0000 0.0049 0.0873 1 0.8124 0.1097 
IFRS_EU_nonENF 0.0000 0.1406 0.0873 0.0873 1 0.0934 
IFRS_nonEU 0.8244 0.0001 0.0001 0.0001 0.0010 1 

Panel D. Country-year DiD and all CHL country clusters  

 Dependent Variable: zCOUNT_DATA (#firms per year and country, standardized over 2005 value) 
 Sample Period: 1995-2014 Sample Period: 2001-2009 
 Column 1 Column 2 Column 3 Column 4 Column 5 Column 6 

(1) IFRSPOST -0.2547   -0.1141   
 (-1.42)   (-0.96)   
(2) IFRS_EU POST  -0.3337*   -0.1410  
  (-1.84)   (-1.09)  
(3) IFRS_nonEU POST  -0.0812 -0.0812  -0.0507 -0.0507 
  (-0.42) (-0.42)  (-0.40) (-0.39) 
(4) IFRS_EU-Enf POST   -0.4507**   -0.2822** 
   (-2.51)   (-2.42) 
(5) IFRS_EU-nonEnf POST   -0.2949   -0.0943 
   (-1.57)   (-0.65) 
F-test for Diff. (p-value)  (2) vs. (3) (3) vs. (4)  (2) vs. (3) (3) vs. (4) 
  0.0270 0.0013  0.4119 0.0158 
   (4) vs. (5)   (4) vs. (5) 
   0.1125   0.1050 
Year & Country FE Yes Yes Yes Yes Yes Yes 
Clustered SE (country) Yes Yes Yes Yes Yes Yes 
Observations 898 898 898 491 491 491 
Adj. R-squared 0.6313 0.6474 0.6507 0.4672 0.4690 0.4760 
Notes: For the underlying sample / country composition, see Appendix 2. For Panel D,  t statistics in parentheses * p < 0.10, ** p < 0.05, *** p < 
0.01. 
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Table 3 

Changes in Worldscope Coverage and Firm-Level Characteristics 

Panel A. Survivorship Bias (constantly covered firms vs. firms that entry / exit the market) 

 Dependent Variable: SURVIVORSHIP 
(dummy variable indicating with 1 if the firm is constantly part of the sample during the respective sample period) 

 IFRS FIRMS NON-IFRS FIRMS 
 ALL 2001-2009 2005-2014 2005-2009 ALL 2001-2009 2005-2014 2005-2009 
 Column 1 Column 1 Column 3 Column 4 Column 5 Column 6 Column 7 Column 8 
Log_TA 0.2333*** 0.1283*** 0.1057*** 0.0835*** 0.2316*** 0.1474*** 0.1254*** 0.1126*** 
 (38.78) (29.02) (26.15) (18.76) (45.97) (44.13) (42.57) (39.36) 
ROE -0.0001 -0.0001 -0.0001 -0.0001* -0.0000*** -0.0002 -0.0000 -0.0001 
 (-1.00) (-0.72) (-1.17) (-1.86) (-3.37) (-1.20) (-0.10) (-1.63) 
LOSS -0.2094*** -0.0356** -0.1397*** -0.1132*** -0.1446*** -0.0834*** -0.0947*** -0.0393*** 
 (-11.39) (-2.32) (-9.38) (-6.30) (-10.03) (-6.67) (-7.81) (-2.72) 
Year and Country FE Yes Yes Yes Yes Yes Yes Yes Yes 
Clustered SE (firm) Yes Yes Yes Yes Yes Yes Yes Yes 
Observations 222897 115935 134032 69574 418767 210411 256431 128362 
Pseudo r2 0.2001 0.1037 0.0699 0.0597 0.2285 0.1586 0.1302 0.1301 
Additional Information         
# Survivorship firms (p.a.) 2236 6806 8365 10957 4288 12250 14967 19072 
# Survivorship firm-years 44720 61254 83650 54785 85760 110250 149670 95360 
% Survivorship firm-years 20.06% 52.83% 62.41% 78.74% 20.48% 52.40% 58.37% 74.29% 

Panel B. IFRS-Local GAAP Switch (IFRS firms vs. firms that switch back to local GAAP) 

 Dependent Variable: GAAP_SWITCH 
(dummy variable indicating with 1 if the firm switches back from IFRS to local GAAP) 

 Sample Period: 1996-2014 Sample Period: 2001-2009 
 

IFRS 
IFRS_ 

EU_ENF 
IFRS_ 

EU_nonENF 
IFRS_ 
nonEU 

IFRS 
IFRS_ 

EU_ENF 
IFRS_ 

EU_nonENF 
IFRS_ 
nonEU 

 Column 1 Column 1 Column 3 Column 4 Column 5 Column 6 Column 7 Column 8 
Log_TA -0.2664*** -0.2895*** -0.3545*** -0.1956*** -0.1076*** -0.1449*** -0.2043*** -0.0411** 
 (-12.09) (-6.81) (-6.59) (-6.19) (-8.75) (-5.71) (-6.73) (-2.33) 
ROE 0.0001 -0.0014 0.0002*** 0.0063 0.0001 0.0031 0.0005 0.0000 
 (1.19) (-0.71) (2.71) (0.91) (0.28) (1.40) (0.47) (0.11) 
LOSS 0.2417*** 0.4058*** 0.1200 0.2315*** 0.0591 0.1651** 0.0283 0.0293 
 (4.98) (4.46) (1.31) (2.90) (1.49) (2.20) (0.39) (0.48) 
Year and Country FE Yes Yes Yes Yes Yes Yes Yes Yes 
Clustered SE (firm) Yes Yes Yes Yes Yes Yes Yes Yes 
Observations 46670 16224 14543 15803 60949 16546 15607 28616 
Pseudo r2 0.3505 0.4336 0.3360 0.3333 0.3631 0.2426 0.1626 0.4913 
Additional Information         
# GAAP-switch firm-year 8274 1497 1545 5232 4428 851 829 2748 
% GAAP-switch f-y 17.73% 9.23% 10.62% 33.11% 7.27% 5.14% 5.31% 9.60% 
Notes: This table displays changes in the Worldscope database’s coverage (Panel A) and switches from IFRS to local GAAP by firms (Panel B). 
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Table 4 

Sample Selection and Descriptive Statistics for the CHL (2013) replication (Section 4) 

Panel A. Sample Selection 

Selection Criteria  Observations 
Start (All firm-quarters from Worldscope country lists of countries included in CHL 2013 from 2001-2009)  2,696,760 
Bid-ask data, liquidity data, or accounting standards data  unavailable -1,815,796 880,964 
Firms following U.S.GAAP outside the United States -14,068 866,896 
Firms trading on unregulated markets   -13,955 852,941 
Firms with average market value below US$ 5 million -47,938 805,003 
Firms without fiscal year end data during mandatory IFRS adoption period -16,816 788,187 
Firm-quarters of IFRS adopters without IFRS adoption in the mandatory adoption period -235 787,952 
Truncation of all continuous variables (1% level) -60,390 727,562 
Obs. within country-quarters with less than five observations (Bid-Ask Spread Sample) -269 727,293 

Panel B. Descriptive Statistics 

 N Mean Std. Dev P1 P25 Median P75 P99 
Bid-Ask Spreadt 727,293 0.029 0.049 0.001 0.004 0.011 0.030 0.264 
Zero Returnst 713,571 0.253 0.227 0.030 0.077 0.167 0.364 0.908 
Price Impactt 720,139 4.462 18.413 0.000 0.012 0.128 1.276 91.827 
Liquidity Factort 660,793 0.072 1.481 -0.991 -0.797 -0.481 0.353 6.428 
Market Valuet-4 727,293 1050.988 5879.694 2.374 32.066 117.472 494.008 17113.236 
Share Turnovert-4 727,293 0.006 0.228 0.000 0.000 0.001 0.004 0.053 
Return Variabilityt-4 727,293 0.034 0.466 0.006 0.018 0.026 0.040 0.126 

Panel C. Pearson's Correlation Coefficients 

 
Zero Returns Price Impact Liquidity Factor Market Value Share Turnover Return Variability 

Bid-Ask Spreadt 0.6668 0.5987 0.9082 -0.0681 -0.0110 0.0200 
Zero Returnst 0.4112 0.8260 -0.1021 -0.0137 0.0063 
Price Impactt 0.7857 -0.0361 -0.0057 0.0134 
Liquidity Factort -0.0803 -0.0122 0.0160 
Market Valuet-4 -0.0014 -0.0000 
Share Turnovert-4 0.0004 
Notes: Bid-Ask Spread is the quarterly median quoted spread (i.e., the difference between bid and ask price scaled by the mid-point calculated at the end of each trading day). Zero Returns is the fraction of 
trading days without daily stock returns out of all potential trading days in a given quarter. Price Impact is the quarterly median of the Amihud (2002) illiquidity measure (i.e., daily absolute stock return divided 
by the stock’s trading volume in US$).The Liquidity Factor represents an aggregation of the above three liquidity measures. It equals the scores of a single factor extracted from a factor analysis of Bid-Ask 
Spread, Zero Returns, and Price Impact. Market Value is market capitalization measured at the end of the quarter. Share Turnover represents the quarterly median of the daily turnover (i.e., trading volume in US$ 
scaled by market value at the end of each trading day). Return Variability is the standard deviation of daily stock returns in a given quarter. We report Market Value, Share Turnover, and Return Variability for 
the Bid-Ask Spread sample. All correlation coefficients are significant at the 1% level except for the coefficients between Market Value and Share Turnover, Market Value and Return Variability, and Share 
Turnover and Return Variability. All variables are truncated at the 1st and 99th percentile. The subscripts t and t-4 indicate the calendar quarters of variable measurement. 



53 

Table 5 

Liquidity Effects around mandatory IFRS Adoption and Selection Effects: Replication of CHL (2013) 

 Dependent Variable: Ln(Bid-Ask Spread) 

 
Global IFRS EU vs. non-EU IFRS 

IFRS in EU with vs. without bundled Δ 
enforcement 

 Two quarter-year 
trends 

Three quarter-year 
trends 

Other FSAP 
directives 

Within country 
estimation 

Treatment countries 
only 

Three quarter-year 
trends 

Within country 
estimation 

 Column 1 Column 2 Column 3 Column 4 Column 5 Column 6 Column 7 
(1) IFRS -0.0052       
 (-0.05)       
(2) IFRSEU  -0.2242*** -0.2326*** -0.2655*** -0.2530***   
  (-3.33) (-3.43) (-3.89) (-5.49)   
(3) IFRSEU_ENF      -0.3988*** -0.3226*** 
      (-4.00) (-4.14) 
(4) IFRSEU_nonENF      -0.0272 -0.1755** 
      (-0.26) (-2.41) 
(5) IFRSnonEU  0.2464** 0.2464** 0.0902** 0.2432** 0.2464** 0.0902** 
  (2.39) (2.39) (1.97) (2.31) (2.39) (1.97) 
Ln(Market Valuet-4) -0.3525*** -0.3519*** -0.3519*** -0.3522*** -0.3473*** -0.3520*** -0.3521*** 
 (-25.98) (-25.68) (-25.70) (-26.60) (-22.85) (-25.68) (-26.59) 
Ln(Return Variabilityt-4) -0.3422*** -0.3427*** -0.3428*** -0.3468*** -0.3125*** -0.3429*** -0.3468*** 
 (-13.35) (-13.38) (-13.39) (-13.33) (-22.94) (-13.40) (-13.33) 
Ln(Share Turnovert-4) 0.4051*** 0.4033*** 0.4032*** 0.3899*** 0.3447*** 0.4044*** 0.3903*** 
 (13.40) (13.21) (13.19) (13.09) (11.41) (13.47) (13.17) 
MAD   -0.1958***     
   (-4.12)     
TPD   -0.2512**     
   (-2.03)     
Country & industry FE Yes Yes Yes Yes Yes Yes Yes 
Quarter-year FE Global & IFRS 

countries 
Global, IFRS & EU 

countries 
Global, IFRS & EU 

countries 
For each country 

separately 
IFRS & EU 

countries 
Global, IFRS & EU 

countries 
For each country 

separately 
Adj. R-squared 0.7536 0.7558 0.7561 0.7823 0.7244 0.7565 0.7823 
Observations 727293 727293 727293 727293 245044 727293 727293 
F-test for differences:   (2) vs. (5) (2) vs. (5) (2) vs. (5) (2) vs. (5) (3) vs. (4) (3) vs. (4) 
[p-value]  [0.0002] [0.0001] [0.0000] [0.0001] [0.0148] [0.1216] 
TG (self) Selection 1 (TGSE1) Yes Yes Yes Yes Yes Yes Yes 
TG (sample) Selection 2 (TGSE2) Yes Yes Yes Yes Yes Yes Yes 
CG Selection (CGSE) No No No No No No No 
Notes: This table displays regression results from the replication of Christensen et al. (2013, Table 3, Panel A). All variables and fixed effects are specified in accordance with CHL (2013). Specifically, IFRS is 
an indicator variable for firm-quarters with IFRS reporting that equals ‘1’ in each calendar quarter following the first fiscal-year end after IFRS became mandatory in the respective country. We identify firms 
without IFRS adoption after the mandate by Worldscope item “accounting standards followed” (wc07536). Following CHL (2013), we partition the IFRS observations using non-overlapping indicator variables: 
For Column 2 to Column 5, we distinguish between IFRS firms from EU countries (IFRS_EU) and IFRS firms from outside the EU (IFRS_nonEU). For Column 6 and 7, we further distinguish between firms 
from EU countries with concurrent IFRS adoption and substantive enforcement changes (IFRS_EU_ENF), and firms from EU countries without concurrent enforcement changes (IFRS_EU_nonENF). MAD is an 
indicator variable indicating adoption of the Market Abuse Directive (MAD) in a given firm-quarter. TPD is an indicator variable indicating adoption of the Transparency Directive (TPD) in a given firm-quarter. 
For a description of the remaining variables see Table 4 (notes section). As in CHL (2013), the regression models include country-, Campbell (1996) industry-, and quarter-year-fixed effects (globally, for IFRS 
countries, EU countries, or each country separately, as indicated). We use standard errors clustered by country and calendar quarter. We further report p-values from Wald tests measuring the statistical 
significance of the differences across coefficients on the IFRS indicator variables. We indicate which of the selection effects discussed in this paper are present in which model specification. ***, *, and * indicate 
statistical significance at the 1%, 5%, and 10% levels (two-tailed). 
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Table 6 

CHL (2013) Sample, Selection Effects, and the (Abnormal) Selection Exposure Index 

Panel A. Country-quarter-level DiD and CHL country clusters 

Sample Period: 2001-2009 
Dependent Variable: zCOUNT_DATA  

(#firms per year and quarter, standardized over Q42005 value) 
Column 1 Column 2 Column 3 

(1) IFRSPOST -0.1864**   
 (-2.51)   
(2) IFRS_EUPOST  -0.2242***  
  (-2.71)  
(3) IFRS_nonEUPOST  -0.1040 -0.1044 
  (-1.38) (-1.38) 
(4) IFRS_EU-ENFPOST   -0.2921*** 
   (-3.23) 
(5) IFRS_EU-nonENFPOST   -0.1974** 
   (-2.08) 
F-test for Differences  (2) vs. (3) (3) vs. (4) 
[p-value]  [0.0918] [0.0170] 
   (4) vs. (5) 
   [0.3391] 
Year-Quarter & Country FE Yes Yes Yes 
Clustered SE (country) Yes Yes Yes 
Adj. R-squared 0.4612 0.4715 0.4754 
Observations 1380 1380 1380 

Panel B. Descriptive Analysis: Change in number of firms (GROWTH RANK) and Country-level Indicator Variables 

N=52 Mean SD No. 1 2 3 4 5 
GROWTH RANK 25.83 15.59 1 1     
(p-value)    -     
GDP 844.56 1939.28 2 -0.2289 1    
(p-value)    (0.1027) -    
RQI 0.86 0.77 3 -0.3176 0.0505 1   
(p-value)    (0.0218) (0.7224) -   
DEVC 0.54 0.50 4 -0.4138 0.3316 0.7699 1  
(p-value)    (0.0023) (0.0163) (0.000) -  
COMMLAW 0.27 0.45 5 -0.1286 0.0376 0.2095 0.2141 1 
(p-value)    (0.3637) (0.7915) (0.1361) (0.1275) - 
VOIFRS 391.88 842.58 6 -0.354 0.3726 0.2574 0.2945 -0.006 
(p-value)    (0.01) (0.0065) (0.0654) (0.0341) (0.9661) 

Panel C. Determinant Analysis: Change in number of firms (GROWTH RANK) and Country-level Indicator Variables 

Cross-sectional  
& country-level 
 

Dependent Variable: GROWTH RANK 
(Country-level variable based on changes in number of firms between IFRS adoption—or 2005 for non-IFRS control countries—

and the year 2009 which presents the sample end of CHL 2013) 
IFRS and non-IFRS countries (CHL 2013) IFRS IFRS EU 

Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 
GDP -0.0000 -0.0000 -0.0000 -0.0000 -0.0000 -0.0000 
 (-0.70) (-0.36) (-0.28) (-0.17) (-1.33) (-1.21) 
RQI -5.9557* -0.1824 -0.1911 -0.4076 1.4192 -27.6317* 
 (-1.90) (-0.04) (-0.04) (-0.08) (0.15) (-1.95) 
DEVC  -11.7811 -11.5350 -9.6716 -4.6084 6.3226 
  (-1.59) (-1.59) (-1.31) (-0.40) (0.48) 
COMMLAW   -1.4513 -2.9379 -3.5965 -2.4139 

   (-0.27) (-0.52) (-0.56) (-0.28) 
VOIFRS    -0.0034* -0.0012 -0.0014 

    (-1.96) (-0.54) (-0.39) 
Pseudo r2 0.0116 0.0189 0.0191 0.0231 0.0108 0.0471 
Observations 52 52 52 52 33 22 
Est. residuals ASEI_1 ASEI_2 ASEI_3 ASEI_4 - - 
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Table 6 (continued) 

Panel D. Country-level Overview of Selection Exposure Indices 

  Different specifications of the Selection Exposure Index Common country-level Determinants 
 Growth 

rank 
SEI ASEI_1 ASEI_2 ASEI_3 ASEI_4 GDP ‘05 RQI ‘05 DEV COMML VOIFRS 

  IFRS EU ENF COUNTRIES  
Finland 8 -8 12.7 12.3 12.7 14.4 204 1.76 1 0 205 
Germany 14 -14 7.1 5.7 6.2 -2.7 2861 1.42 1 0 3439 
Iceland 42 -42 -20.6 -21.7 -21.2 -18.9 17 1.66 1 0 0 
Netherl. 3 -3 17.8 17.2 17.7 19.4 679 1.70 1 0 194 
Norway 32 -32 -9.6 -11.7 -11.2 -9.1 309 1.47 1 0 94 
UK 12 -12 8.4 7.7 6.9 7.2 2419 1.58 1 1 217 
Median 13 -13 7.7 6.7 6.6 2.3 494 1.62 1.00 0.00 199.50 
 IFRS EU NON-ENF COUNTRIES 
Austria 21 -21 0.8 -0.7 -0.2 -0.6 315 1.56 1 0 816 
Belgium 19 -19 4.4 1.3 1.8 1.9 387 1.29 1 0 707 
Denmark 6 -6 15.0 14.3 14.7 14.9 265 1.71 1 0 657 
Estonia 39 -39 -16.1 -6.8 -6.6 -6.1 14 1.41 0 0 0 
France 5 -5 18.4 14.9 15.4 14.4 2204 1.10 1 0 1101 
Greece 52 -52 -26.1 -31.6 -31.1 -28.6 248 0.88 1 0 0 
Hungary 1 -1 23.6 31.2 31.4 30.9 113 1.12 0 0 342 
Ireland 7 -7 14.7 13.3 12.3 13.2 211 1.59 1 1 0 
Italy 22 -22 2.9 -2.0 -1.4 -9.8 1853 0.89 1 0 3264 
Lithuania 27 -27 -2.3 5.2 5.4 6.0 26 1.11 0 0 0 
Luxemb. 2 -2 18.6 18.3 18.8 21.1 37 1.79 1 0 0 
Poland 34 -34 -7.6 -1.8 -1.6 -1.6 304 0.79 0 0 205 
Portugal 17 -17 7.1 3.4 3.9 5.9 197 1.20 1 0 121 
Slovenia 40 -40 -13.5 -7.7 -7.5 -6.8 36 0.81 0 0 0 
Spain 13 -13 10.3 7.1 7.6 10.2 1157 1.23 1 0 0 
Sweden 23 -23 -1.0 -2.7 -2.2 -0.5 389 1.53 1 0 181 
Median 20 -20 3.6 2.4 2.8 3.9 256 1.22 1.00 0.00 151.00 
 IFRS NON-EU COUNTRIES 
Abu Dhabi 49 -49 -20.3 -16.7 -16.5 -15.7 181 0.42 0 0 0 
Australia 26 -26 -4.8 -5.8 -6.8 -7.6 693 1.62 1 1 523 
Hong K. 36 -36 -15.7 -15.7 -16.7 -17.4 182 1.84 1 1 460 
Israel 16 -16 10.2 4.5 3.5 4.5 143 0.85 1 1 8 
New Zeal. 9 -9 12.3 11.3 10.3 11.2 115 1.68 1 1 0 
Pakistan 1 -1 33.8 31.5 30.3 29.6 110 -0.59 0 1 61 
Philippines 29 -29 2.6 3.4 3.6 4.4 103 -0.05 0 0 36 
Singapore 38 -38 -17.5 -17.7 -18.7 -20.5 127 1.80 1 1 789 
South Afr. 28 -28 0.3 4.3 3.1 1.4 258 0.48 0 1 277 
Switzerl. 11 -11 11.3 9.3 9.8 0.1 408 1.47 1 0 3578 
Turkey 15 -15 15.0 17.3 17.5 11.6 483 0.18 0 0 2019 
Median 26 -26 2.6 4.3 3.5 1.4 181 0.85 1.00 1.00 277.00 
 NON-IFRS COUNTRIES 
Argentina 48 -48 -13.0 -15.5 -15.3 -14.3 221 -0.64 0 0 0 
Brazil 35 -35 -4.5 -2.8 -2.5 -1.6 892 0.05 0 0 0 
Canada 53 -53 -31.6 -32.9 -33.9 -33.0 1169 1.54 1 1 22 
Channel Is. 45 -45 - - - - 9 - 1 1 0 
Chile 51 -51 -28.3 -18.9 -18.6 -18.1 124 1.43 0 0 0 
China 33 -33 -1.5 -1.1 -0.8 -1.9 2269 -0.26 0 0 649 
Egypt 37 -37 -3.0 -4.5 -4.3 -3.7 90 -0.46 0 0 108 
India 30 -30 2.1 2.3 1.1 0.5 834 -0.21 0 1 0 
Indonesia 18 -18 16.0 14.5 14.7 15.6 286 -0.48 0 0 0 
Japan 4 -4 17.5 15.3 15.9 18.7 4572 1.17 1 0 35 
Malaysia 10 -10 18.1 10.5 9.5 10.6 144 0.52 1 1 0 
Mexico 20 -20 8.9 12.2 12.4 13.3 866 0.32 0 0 0 
Morocco 47 -47 -13.7 -14.5 -14.3 -13.4 62 -0.33 0 0 0 
Qatar 46 -46 -16.7 -13.6 -13.4 -12.7 45 0.33 0 0 0 
Russia 41 -41 -8.2 -8.7 -8.4 -8.3 764 -0.33 0 0 240 
Saudi Ar. 43 -43 -12.0 -10.7 -10.4 -9.6 328 0.02 0 0 0 
S. Korea 31 -31 -4.9 -10.7 -10.2 -7.6 898 0.79 1 0 0 
Sri Lanka 50 -50 -17.4 -17.5 -17.3 -16.4 24 -0.21 0 0 0 
Taiwan 44 -44 - - - - - 1.08 0 0 0 
Thailand 24 -24 4.8 8.3 7.1 6.3 189 0.41 0 1 30 
US 25 -25 -11.1 -8.0 -8.4 -6.3 13100 1.54 1 1 0 
Median 37 -37 -4.9 -8.0 -8.4 -6.3 307 0.19 0.00 0.00 0.00 
Notes: This table displays statistics on sample selection effects, and the (Abnormal) Selection Exposure Index. Panel A displays results from a regression 
of the number of firms on different country-clusters. zCOUNT_DATA is the number of firms per year and quarter, standardized over the respective value 
in the 4th quarter of 2005. IFRS, IFRS_EU, IFRS_nonEU, IFRS_EU-ENF, and IFRS_EU-nonENF are indicator variables indicating that a country falls in 
the respective CHL (2013) country-cluster. Panel B displays descriptive statistics on the change in number of firms and country-level variables. 
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GROWTH_RANK represents the rank of a country in a ranking of the percentage change in listed firms for 52 sample countries. GDP is the gross 
domestic product in billion US dollar of a given country in 2005 (Source: Worldbank). RQI equals the regulatory quality index in 2003 of a given country 
as measured by Kaufmann et al. (2009). DEVC indicates a country with a developed capital market. COMMLAW indicates a country with common law as 
opposed to code law (both measures: Brown et al. (2014). VOLIFRS equals the number of voluntary IFRS adopters in a given country (see CHL 2013). 
Panel C displays the results of a determinant analysis of 52 sample countries’ ‘GROWTH_RANK’. The residuals from Model 1 to 4 represent different 
specifications of a measure for abnormal exposure to sample selection (ASE_I 1 to ASE_I 4). Panel D displays the values of different specifications of the 
Selection Exposure Index (SEI) for the sample countries. SEI equals GROWTH_RANK multiplied with (-1). ASEI_1 to ASEI_4 equal the inverse 
residuals from the regression models 1 to 4 in Panel C. 
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Table 7 

Liquidity Effects around mandatory IFRS Adoption and the (Abnormal) Selection Exposure Index: Extension of CHL (2013) 

Panel A. CHL (2013) Liquidity Findings and Selection Exposure Index (SEI) 

 Dependent Variable: Ln(Bid-Ask Spread) 

 High vs. low Selection Exposure Index (SEI) 
Countries with high selection exposure (high sample decline) vs. countries with low selection exposure (low sample decline) 

 
Global IFRS EU vs. non-EU IFRS 

IFRS in EU with vs. without bundled Δ 
enforcement 

 Two quarter-year 
trends 

Three quarter-year 
trends 

Other FSAP 
directives 

Within country 
estimation 

Treatment countries 
only 

Three quarter-year 
trends 

Within country 
estimation 

 Column 1 Column 2 Column 3 Column 4 Column 5 Column 6 Column 7 
(1) IFRS_SEIHigh -0.1918*       
 (-1.74)       
(2) IFRS_SEILow 0.2419***       
 (2.81)       
(3) IFRSEU_ SEIHigh  -0.3061*** -0.3041*** -0.2877*** -0.3355***   
  (-4.01) (-4.00) (-4.12) (-5.88)   
(4) IFRSEU_ SEILow  0.0235 -0.0058 -0.1354* -0.0058   
  (0.22) (-0.07) (-1.68) (-0.05)   
(5) IFRSEU_ENF_ SEIHigh      -0.5234*** -0.3874*** 
      (-7.85) (-10.51) 
(6) IFRSEU_ENF_ SEILow      -0.1281* -0.1655*** 
      (-1.73) (-3.08) 
(7) IFRSnonEU   0.2464** 0.2464** 0.0902** 0.2431** 0.2464** 0.0902** 
  (2.39) (2.39) (1.97) (2.31) (2.39) (1.97) 
(8) IFRSEU_nonENF      -0.0275 -0.1754** 
      (-0.26) (-2.41) 
Ln(Market Valuet-4) -0.3521*** -0.3519*** -0.3519*** -0.3521*** -0.3471*** -0.3520*** -0.3522*** 
 (-25.81) (-25.66) (-25.67) (-26.59) (-22.83) (-25.66) (-26.58) 
Ln(Return Variabilityt-4) -0.3423*** -0.3427*** -0.3428*** -0.3468*** -0.3122*** -0.3426*** -0.3467*** 
 (-13.36) (-13.38) (-13.39) (-13.33) (-23.27) (-13.37) (-13.32) 
Ln(Share Turnovert-4) 0.4046*** 0.4039*** 0.4038*** 0.3900*** 0.3463*** 0.4053*** 0.3907*** 
 (13.37) (13.35) (13.33) (13.12) (11.77) (13.65) (13.23) 
MAD   -0.2025***     
   (-3.60)     
TPD   -0.1770**     
   (-2.30)     
Country & industry FE Yes Yes Yes Yes Yes Yes Yes 
Quarter-year FE Global & IFRS 

countries 
Global, IFRS & EU 

countries 
Global, IFRS & EU 

countries 
For each country 

separately 
IFRS & EU 

countries 
Global, IFRS & EU 

countries 
For each country 

separately 
Adj. R-squared 0.7551 0.7563 0.7564 0.7823 0.7261 0.7569 0.7823 
Observations 727293 727293 727293 727293 245044 727293 727293 
F-test for differences:  (1) vs. (2) (3) vs. (4) (3) vs. (4) (3) vs. (4) (3) vs. (4) (5) vs. (6) (5) vs. (6) 
[p-value] [0.0029] [0.0338] [0.0233] [0.1221] [0.0323] [0.0000] [0.0000] 
TG (self) Selection 1 (TGSE1) Yes Yes Yes Yes Yes Yes Yes 
TG (sample) Selection 2 (TGSE2) Yes Yes Yes Yes Yes Yes Yes 
CG Selection (CGSE) No No No No No No No 
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Table 7 (continued) 

Panel B. CHL (2013) Liquidity Findings and High vs. Low Abnormal Selection Exposure Index (ASEI_1) 

 Dependent Variable: Ln(Bid-Ask Spread) 

 Column 1 Column 2 Column 3 Column 4 Column 5 Column 6 Column 7 
(1) IFRS_ASEI_1High -0.1918*       
 (-1.74)       
(2) IFRS_ ASEI_1Low 0.2419***       
 (2.81)       
(3) IFRSEU_ ASEI_1High  -0.3061*** -0.3041*** -0.2877*** -0.3355***   
  (-4.01) (-4.00) (-4.12) (-5.88)   
(4) IFRSEU_ ASEI_1Low  0.0235 -0.0058 -0.1354* -0.0058   
  (0.22) (-0.07) (-1.68) (-0.05)   
(5) IFRSEU_ENF_ ASEI_1High      -0.5234*** -0.3874*** 
      (-7.85) (-10.51) 
(6) IFRSEU_ENF_ ASEI_1Low      -0.1281* -0.1655*** 
      (-1.73) (-3.08) 
(7) IFRSnonEU   0.2464** 0.2464** 0.0902** 0.2431** 0.2464** 0.0902** 
  (2.39) (2.39) (1.97) (2.31) (2.39) (1.97) 
(8) IFRSEU_nonENF      -0.0275 -0.1754** 
      (-0.26) (-2.41) 
Control variables, country & industry FE Yes Yes Yes Yes Yes Yes Yes 
Quarter-year FE Global & IFRS  Global, IFRS & EU  Global, IFRS & EU  Country-level IFRS & EU  Global, IFRS & EU  Country-level 
Adj. R-squared 0.7551 0.7563 0.7564 0.7823 0.7261 0.7569 0.7823 
Observations 727293 727293 727293 727293 245044 727293 727293 

Panel C. CHL (2013) Liquidity Findings and High vs. Low Abnormal Selection Exposure Index (ASEI_2) 

 Dependent Variable: Ln(Bid-Ask Spread) 

 Column 1 Column 2 Column 3 Column 4 Column 5 Column 6 Column 7 
(1) IFRS_ASEI_2High -0.2122*       
 (-1.89)       
(2) IFRS_ ASEI_2Low 0.2134**       
 (2.26)       
(3) IFRSEU_ ASEI_2High  -0.3101*** -0.3082*** -0.2891*** -0.3393***   
  (-4.04) (-4.04) (-4.18) (-5.85)   
(4) IFRSEU_ ASEI_2Low  0.0277 0.0001 -0.1282 -0.0020   
  (0.26) (0.00) (-1.60) (-0.02)   
(5) IFRSEU_ENF_ ASEI_2High      -0.5234*** -0.3874*** 
      (-7.85) (-10.51) 
(6) IFRSEU_ENF_ ASEI_2Low      -0.1281* -0.1655*** 
      (-1.73) (-3.08) 
(7) IFRSnonEU   0.2464** 0.2464** 0.0902** 0.2431** 0.2464** 0.0902** 
  (2.39) (2.39) (1.97) (2.31) (2.39) (1.97) 
(8) IFRSEU_nonENF      -0.0275 -0.1754** 
      (-0.26) (-2.41) 
Control variables, country & industry FE Yes Yes Yes Yes Yes Yes Yes 
Quarter-year FE Global & IFRS  Global, IFRS & EU  Global, IFRS & EU  Country-level IFRS & EU  Global, IFRS & EU  Country-level 
Adj. R-squared 0.7550 0.7563 0.7564 0.7823 0.7262 0.7569 0.7823 
Observations 727293 727293 727293 727293 245044 727293 727293 
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Table 7 (continued) 

Panel D. CHL (2013) Liquidity Findings and High vs. Low Abnormal Selection Exposure Index (ASEI_3) 

 Dependent Variable: Ln(Bid-Ask Spread) 

 Column 1 Column 2 Column 3 Column 4 Column 5 Column 6 Column 7 
(1) IFRS_ASEI_3High -0.2099*       
 (-1.80)       
(2) IFRS_ ASEI_3Low 0.2120**       
 (2.52)       
(3) IFRSEU_ ASEI_3High  -0.3101*** -0.3082*** -0.2891*** -0.3393***   
  (-4.04) (-4.04) (-4.18) (-5.85)   
(4) IFRSEU_ ASEI_3Low  0.0277 0.0001 -0.1282 -0.0020   
  (0.26) (0.00) (-1.60) (-0.02)   
(5) IFRSEU_ENF_ ASEI_3High      -0.5234*** -0.3874*** 
      (-7.85) (-10.51) 
(6) IFRSEU_ENF_ ASEI_3Low      -0.1281* -0.1655*** 
      (-1.73) (-3.08) 
(7) IFRSnonEU   0.2464** 0.2464** 0.0902** 0.2431** 0.2464** 0.0902** 
  (2.39) (2.39) (1.97) (2.31) (2.39) (1.97) 
(8) IFRSEU_nonENF      -0.0275 -0.1754** 
      (-0.26) (-2.41) 
Control variables, country & industry FE Yes Yes Yes Yes Yes Yes Yes 
Quarter-year FE Global & IFRS  Global, IFRS & EU  Global, IFRS & EU  Country-level IFRS & EU  Global, IFRS & EU  Country-level 
Adj. R-squared 0.7551 0.7563 0.7564 0.7823 0.7262 0.7569 0.7823 
Observations 727293 727293 727293 727293 245044 727293 727293 

Panel E. CHL (2013) Liquidity Findings and High vs. Low Abnormal Selection Exposure Index (ASEI_4) 

 Dependent Variable: Ln(Bid-Ask Spread) 

 Column 1 Column 2 Column 3 Column 4 Column 5 Column 6 Column 7 
(1) IFRS_ASEI_4High -0.2208*       
 (-1.86)       
(2) IFRS_ ASEI_4Low 0.1898**       
 (2.01)       
(3) IFRSEU_ ASEI_4High  -0.3471*** -0.3438*** -0.3268*** -0.3784***   
  (-4.38) (-4.42) (-5.54) (-6.51)   
(4) IFRSEU_ ASEI_4Low  -0.0261 -0.0494 -0.1288*** -0.0538   
  (-0.27) (-0.63) (-2.88) (-0.52)   
(5) IFRSEU_ENF_ ASEI_4High      -0.5234*** -0.3874*** 
      (-7.85) (-10.51) 
(6) IFRSEU_ENF_ ASEI_4Low      -0.1281* -0.1655*** 
      (-1.73) (-3.08) 
(7) IFRSnonEU   0.2464** 0.2464** 0.0902** 0.2431** 0.2464** 0.0902** 
  (2.39) (2.39) (1.97) (2.31) (2.39) (1.97) 
(8) IFRSEU_nonENF      -0.0275 -0.1754** 
      (-0.26) (-2.41) 
Control variables, country & industry FE Yes Yes Yes Yes Yes Yes Yes 
Quarter-year FE Global & IFRS  Global, IFRS & EU  Global, IFRS & EU  Country-level IFRS & EU  Global, IFRS & EU  Country-level 
Adj. R-squared 0.7550 0.7563 0.7565 0.7823 0.7264 0.7569 0.7823 
Observations 727293 727293 727293 727293 245044 727293 727293 
Notes: This table displays regression results for five extensions of CHL (2013). Each extension employs one of five different specifications of the Selection Exposure Index: SEI (Panel A), ASEI_1 (Panel B), 
ASEI_2 (Panel C), ASEI_3 (Panel D), and ASEI_4 (Panel E). For further information on the (remaining) variables and the regression model specifications, see Table 5. 
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Table 8 

Balanced Sample Approach and Treatment Self Selection Effect 

Panel A. Replication of CHL (2013) - Balanced Sample Approach 

 Dependent Variable: Ln(Bid-Ask Spread) 

 
Global IFRS EU vs. non-EU IFRS 

IFRS in EU with vs. without bundled Δ 
enforcement 

 Two quarter-year 
trends 

Three quarter-year 
trends 

Other FSAP 
directives 

Within country 
estimation 

Treatment countries 
only 

Three quarter-year 
trends 

Within country 
estimation 

 Column 1 Column 2 Column 3 Column 4 Column 5 Column 6 Column 7 
(1) IFRS -0.1107       
 (-0.90)       
(2) IFRSEU  -0.1326** -0.1470** -0.2893*** -0.1454***   
  (-2.33) (-2.47) (-3.53) (-2.73)   
(3) IFRSEU_ENF      -0.3104*** -0.3325*** 
      (-2.81) (-4.40) 
(4) IFRSEU_nonENF      0.1491 -0.1750*** 
      (0.80) (-2.65) 
(5) IFRSnonEU  0.0900 0.0900 0.0250 0.0905 0.0901 0.0250 
  (0.81) (0.81) (0.37) (0.81) (0.81) (0.37) 
Ln(Market Valuet-4) -0.3287*** -0.3291*** -0.3291*** -0.3307*** -0.3376*** -0.3292*** -0.3307*** 
 (-45.05) (-44.72) (-44.79) (-50.30) (-30.33) (-44.65) (-50.30) 
Ln(Return Variabilityt-4) -0.3238*** -0.3246*** -0.3248*** -0.3244*** -0.3094*** -0.3252*** -0.3244*** 
 (-12.28) (-12.36) (-12.38) (-11.53) (-14.20) (-12.41) (-11.53) 
Ln(Share Turnovert-4) 0.4109*** 0.4092*** 0.4096*** 0.4084*** 0.3862*** 0.4110*** 0.4087*** 
 (22.89) (22.44) (22.65) (23.72) (13.66) (22.79) (23.72) 
MAD   -0.2145***     
   (-2.66)     
TPD   -0.3070*     
   (-1.65)     
Country & industry FE Yes Yes Yes Yes Yes Yes Yes 
Quarter-year FE Global & IFRS 

countries 
Global, IFRS & EU 

countries 
Global, IFRS & EU 

countries 
For each country 

separately 
IFRS & EU 

countries 
Global, IFRS & EU 

countries 
For each country 

separately 
Adj. R-squared 0.7555 0.7570 0.7575 0.7909 0.7452 0.7584 0.7910 
Observations 243432 243432 243432 243432 66384 243432 243432 
F-test for differences:   (2) vs. (5) (2) vs. (5) (2) vs. (5) (2) vs. (5) (3) vs. (4) (3) vs. (4) 
[p-value]  [0.0692] [0.0543] [0.0021] [0.0578] [0.0526] [0.0547] 
TG (self) Selection 1 (TGSE1) Yes Yes Yes Yes Yes Yes Yes 
TG (sample) Selection 2 (TGSE2) No No No No No No No 
CG Selection (CGSE) No No No No No No No 
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Table 8 (continued) 

Panel B. Treatment Self Selection Effect - Balanced Sample Approach 

 Dependent Variable: Ln(Bid-Ask Spread) 

 High vs. low Selection Exposure Index (SEI) 

 
Global IFRS EU vs. non-EU IFRS 

IFRS in EU with vs. without bundled Δ 
enforcement 

 Two quarter-year 
trends 

Three quarter-year 
trends 

Other FSAP 
directives 

Within country 
estimation 

Treatment countries 
only 

Three quarter-year 
trends 

Within country 
estimation 

 Column 1 Column 2 Column 3 Column 4 Column 5 Column 6 Column 7 
(1) IFRS_SEIHigh -0.2343       
 (-1.63)       
(2) IFRS_ SEILow 0.2224**       
 (2.54)       
(3) IFRSEU_ SEIHigh  -0.1924*** -0.1933*** -0.2902*** -0.2057***   
  (-3.07) (-3.09) (-3.48) (-3.30)   
(4) IFRSEU_ SEILow  0.2692 0.2073 -0.2729* 0.2537   
  (1.39) (1.29) (-1.77) (1.31)   
(5) IFRSEU_ENF_ SEIHigh      -0.4525*** -0.3710*** 
      (-4.50) (-9.62) 
(6) IFRSEU_ENF_ SEILow      0.1161 -0.0433 
      (0.72) (-0.26) 
(7) IFRSnonEU   0.0900 0.0900 0.0250 0.0904 0.0903 0.0250 
  (0.81) (0.81) (0.37) (0.81) (0.81) (0.37) 
(8) IFRSEU_nonENF      0.1781 -0.1751*** 
      (0.91) (-2.65) 
Ln(Market Valuet-4) -0.3288*** -0.3291*** -0.3290*** -0.3307*** -0.3374*** -0.3295*** -0.3307*** 
 (-44.76) (-44.68) (-44.72) (-50.30) (-30.02) (-44.14) (-50.28) 
Ln(Return Variabilityt-4) -0.3243*** -0.3249*** -0.3249*** -0.3244*** -0.3101*** -0.3241*** -0.3244*** 
 (-12.34) (-12.39) (-12.40) (-11.53) (-14.33) (-12.33) (-11.53) 
Ln(Share Turnovert-4) 0.4111*** 0.4097*** 0.4099*** 0.4084*** 0.3879*** 0.4119*** 0.4087*** 
 (22.85) (22.66) (22.74) (23.72) (13.77) (22.98) (23.73) 
MAD   -0.2008**     
   (-2.31)     
TPD   -0.1752     
   (-1.54)     
Country & industry FE Yes Yes Yes Yes Yes Yes Yes 
Quarter-year FE Global & IFRS 

countries 
Global, IFRS & EU 

countries 
Global, IFRS & EU 

countries 
For each country 

separately 
IFRS & EU 

countries 
Global, IFRS & EU 

countries 
For each country 

separately 
Adj. R-squared 0.7568 0.7578 0.7580 0.7909 0.7486 0.7593 0.7910 
Observations 243432 243432 243432 243432 66384 243432 243432 
F-test for differences:  (1) vs. (2) (3) vs. (4) (3) vs. (4) (3) vs. (4) (3) vs. (4) (5) vs. (6) (5) vs. (6) 
[p-value] [0.0114] [0.0361] [0.0263] [0.9106] [0.0401] [0.0036] [0.0357] 
TG (self) Selection 1 (TGSE1) Yes Yes Yes Yes Yes Yes Yes 
TG (sample) Selection 2 (TGSE2) No No No No No No No 
CG Selection (CGSE) No No No No No No No 
Notes: This table displays the CHL (2013) replication based on a balanced panel structure. Specifically, the analysis only includes firms for which the data required for the regression was available for all 36 
quarters of the sample period (2001-2009). For further information on the model and variable definitions, see Table 5. 
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Table 9 

Liquidity Effects around mandatory IFRS Adoption and Regulatory Quality: Sensitivity of CHL (2013) 

 Dependent Variable: Ln(Bid-Ask Spread) 

CHL (2013) Regulatory Quality Index (p. 166) 

High versus Low 

Selection Exposure Index (SEI) 

High versus Low 

Abnormal Selection Exposure Index (ASEI_4) 

High versus Low 

Three quarter-
year trends 

Three quarter-
year trends 

Within country 
estimation 

Three quarter-
year trends 

Three quarter-
year trends 

Within country 
estimation 

Three quarter-
year trends 

Three quarter-
year trends 

Within country 
estimation 

Column 1 Column 2 Column 3 Column 4 Column 5 Column 6 Column 7 Column 8 Column 9 
IFRSHigh -0.0059   -0.1690*   -0.1793   
 (-0.04)   (-1.70)   (-1.59)   
IFRSLow 0.1317   0.2350***   0.1924**   
 (1.28)   (2.61)   (2.02)   
IFRSEU_ENF  -0.4001*** -0.3226***  -0.3973*** -0.3227***  -0.3968*** -0.3227*** 
  (-4.03) (-4.14)  (-4.00) (-4.14)  (-4.00) (-4.14) 
IFRSEU_nonENF_High  -0.0709 -0.1170**  -0.0947 -0.2199***  -0.0972 -0.2247*** 
  (-0.88) (-2.39)  (-1.06) (-3.14)  (-1.08) (-3.18) 
IFRSEU_nonENF_Low  0.0040 -0.2057**  0.0651 -0.0677  0.0504 -0.0784 
  (0.03) (-2.46)  (0.52) (-1.12)  (0.43) (-1.32) 
IFRSnon-EU_High  0.3140*** 0.0884  0.2861** 0.0380  -0.0132 0.1411*** 
  (2.95) (1.40)  (2.52) (0.59)  (-0.17) (6.59) 
IFRSnon-EU_Low  0.1243 0.0812*  0.1299 0.1483***  0.2977*** 0.0814 
  (0.98) (1.71)  (1.18) (4.05)  (2.81) (1.24) 
F-test for differences [p-value]:          
IFRSHigh=IFRSLow [0.3747] - - [0.0011] - - [0.0040] - - 
IFRSEU_ENF=IFRSEU_nonENF_High - [0.0166] [0.0093] - [0.0267] [0.2581] - [0.0293] [0.2871] 
IFRSEU_ENF=IFRSEU_nonENF_Low - [0.0251] [0.2601] - [0.0092] [0.0055] - [0.0087] [0.0056] 
IFRSEU_ENF=IFRSnon-EU_High - [0.0000] [0.0001] - [0.0000] [0.0003] - [0.0031] [0.0000] 
IFRSEU_ENF=IFRSnon-EU_Low - [0.0012] [0.0000] - [0.0004] [0.0000] - [0.0000] [0.0001] 
IFRSEU_nonENF_High=IFRSEU_nonENF_Low - [0.5074] [0.2589] - [0.1157] [0.0493] - [0.1095] [0.0513] 
Firm-level control variables Yes Yes Yes Yes Yes Yes Yes Yes Yes 
Country & industry fixed effects Yes Yes Yes Yes Yes Yes Yes Yes Yes 
Quarter-year fixed effects Global, IFRS 

& EU  
Global, IFRS & 

EU 
For each coun-
try separately 

Global, IFRS & 
EU  

Global, IFRS & 
EU 

For each coun-
try separately 

Global, IFRS & 
EU  

Global, IFRS & 
EU 

For each coun-
try separately 

R-squared 0.7553 0.7566 0.7823 0.7563 0.7566 0.7823 0.7562 0.7567 0.7823 
Observations 727293 727293 727293 727293 727293 727293 727293 727293 727293 
Notes: This table displays the results of sensitivity analysis regressions. In these analyses, we partition IFRS observations into a different set of non-overlapping indicator variables. Specifically, we split 
IFRSEU_nonENF and IFRSnon-EU along the median of the Regulatory Quality Index (Column 1 to 3), the Selection Exposure Index (Column 4 to 6), and the Abnormal Selection Exposure Index (Column 6 to 9) of all 
sample countries. For information on the remaining variables and the regression model specifications, see Table 5. 
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Appendix 1 

Worldscope Coverage over Time (2003-2013) 

Overview 
 (WDG, 

2013, p. 28) 

 Origins and Development: "The Worldscope Database originated in the international investment management activities of 
Wright Investors' Service, a U.S. based global money management firm. In 2000, Primark Corporation was acquired by 
Thomson Corporation. In 2008, Thomson Corporation acquired Reuters. Today, the content operations group, which supports 
the Worldscope database, employs over 500 people in seven global data centers."  

 Database applications include: "Construction and maintenance of global investment portfolios, Global Industry and Sector 
analysis, Comparison of capital structures and financing strategies of corporations worldwide, Evaluation and monitoring of the 
efficiency of capital markets, Style Analysis, Generalized screening, reporting and presentation of corporate data"  

 Existing Worldscope clients include: "Money Management firms: Portfolio managers, research analysts, Investment banks: 
Corporate finance, mergers & acquisitions departments, Corporations: Strategic planners, librarians, treasurers, controllers, 
auditors, Academic and Public Sector: Research libraries, Consulting firms: Management consultancies, accounting firms, 
pension consultants"  

Coverage 
 (WDG, 

2007, p. 19) 

 Worldscope database targets coverage of publicly quoted companies and provides either full, partial, or no coverage of the 
respective markets 

 The base year for the Worldscope Database is 1980, although statistically significant company and data item representation is 
best represented from January 1985 forward. 

 Coverage criteria for partial coverage (as of 2007/2010): 
 Firms need to meet one or more of the following criteria to be included in our coverage: (1) broker estimates equal to or 

greater than 5, (2) market capitalization equal or greater than 100 million US dollars, (3) firm belongs to the FTSE ALL 
Worlds, Dow Jones Global, MSCI World, MSCI EMF, S&P Global, S&P Citigroup, (4) firms are included in EASDAQ or 
EURO.NM, (5) non-US firm which has a listing on the NYSE, ASE or NASDAQ 

 Some exceptions to the above criteria are highlighted in the respective Worldscope Definition Guides (see, for example, 
WDG 2010, p. 36) 

2003 
(WDG, 2013, 

pp. 18-19) 

 Full coverage for 30 countries (mainly developed countries) 
 Full coverage of almost all Western European countries since 1999 (i.e., 15 countries in the EU together with Norway and 

Switzerland) 
 Full coverage for the US (all US firms filing with the SEC) 

 Partial coverage for 23 countries 
2007 

(WDG, 2013, 
pp. 18-19) 

 Full coverage for 33 countries (mainly developed countries) 
 Developed markets: Australia, Austria, Belgium, Canada (excls Canadian Venture Market), Denmark, Finland, France, 

Germany, Greece, Hong Kong, Ireland, Italy, Japan, Luxembourg, Netherlands, Norway, Portugal, Singapore, Spain, 
Sweden, Switzerland, UK, US 

 Advanced emerging / emerging: Brazil, Mexico, Korea (excls KOSDAQ) , South Africa, Indonesia, Malaysia, Philippines, 
Thailand, China, Taiwan 

 Partial coverage for 28 countries 
 Developed, emerging, advanced emerging markets: Argentina, Bermuda, Canadian Venture Market, Cayman Islands, Chile, 

Colombia, Czech Republic, Egypt, Hungary, Iceland, India, Israel, Jordan, Korean KOSDAQ market, Morocco, New 
Zealand, Pakistan, Peru, Poland, Russia, Saudi Arabia, Slovakia, Slovenia, Sri Lanka, Turkey, Venezuela, Virgin Islands, 
Zimbabwe  

2010 
(WDG, 2013, 

pp. 35-36) 

 Full coverage for 33 countries (mainly developed countries) 
 Developed markets: Australia, Austria, Belgium, Canada (excls Canadian Venture Market), Denmark, Finland, France, 

Germany, Greece, Hong Kong, Ireland, Italy, Japan, Luxembourg, Netherlands, Norway, Portugal, Singapore, Spain, 
Sweden, Switzerland, UK, US 

 Advanced emerging / emerging: Brazil, Mexico, Korea (excls KOSDAQ) , South Africa, Indonesia, Malaysia, Philippines, 
Thailand, China, Taiwan 

 Partial coverage for 47 countries 
 Developed, emerging, advanced emerging markets: Argentina, Bahrain, Bermuda, Bulgaria, Canadian Venture Market, 

Cayman Islands, Chile, Colombia, Croatia, Czech Republic, Egypt, Estonia, Hungary, Iceland, India, Israel, Jordan, 
Kazakhstan, Kenya, Korean KOSDAQ market, Kuwait, Lebanon, Lithuania, Mauritius, Morocco, New Zealand, Nigeria, 
Oman, Pakistan, Peru, Poland, Qatar, Romania, Russia, Saudi Arabia, Serbia, Slovakia, Slovenia, Sri Lanka, Tunisia, Turkey, 
Ukraine, United Arab Emirates (Dubai and Abu Dhabi markets), Venezuela, Vietnam, Virgin Islands, Zimbabwe 

2013 
(WDG, 2013, 

pp. 38-39) 

 Full coverage for 55 countries (both developed and developing countries) 
 Developed markets: Australia, Austria, Belgium, Canada, Denmark, Finland, France, Germany, Greece, Hong Kong, Ireland, 

Italy, Japan, Luxembourg, Netherlands, New Zealand, Norway, Portugal, Singapore, Spain, Sweden, Switzerland, UK, US 
 Advanced emerging / emerging: Argentina, Bahrain, Brazil, Bulgaria, Chile, China, Colombia, Cyprus, Czech Republic, 

Estonia, Iceland, Indonesia, Jordan, Kuwait, Latvia, Lebanon, Lithuania, Malaysia, Mexico, Oman, Philippines, Poland, 
Qatar, Russia, South Africa, South Korea, Taiwan, Thailand, Turkey, UAE, Vietnam 

 Partial coverage for 56 countries 
 Developed, emerging, advanced emerging markets: India, Bolivia, Bosnia & Herzegovina, Botswana, Cote d'Ivoire, Croatia, 

Ecuador, Egypt, Fiji, Ghana, Guyana, Israel, Kazakhstan, Kenya, Macedonia, Malawi, Mauritius, Montenegro, Morocco, 
Namibia, Nigeria, Pakistan, Palestine, Peru, Romania, Serbia, Swaziland, Tanzania, Tunisia, Uganda, Ukraine, Venezuela, 
Zambia, Zimbabwe, Costa Rica, El Salvador, Guatemala, Honduras, Panama, Paraguay, Syria, Canada - NEX Board of TSX 
Venture Exchange listings, Bahamas, Bangladesh, Barbados, Trinidad & Tobago, Jamaica, Sri Lanka, Faroe Islands, Georgia, 
Guernsey, Isle of Man, Jersey, Mongolia, Niger, Senegal Sudan    
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Appendix 2 

Detailed Data and Sample Description (Section 3) 

Complete Sample  
(countries and firm-year observations for sample period between 1995-2014) 

FULL Worldscope Coverage 
(since 2003/2007) 

Partial Worldscope Coverage 
(since 2003/2007) 

wc06026 # firm-year wc06026 # firm-year wc06026 wc06026 
ARGENTINA 1863 MOROCCO 876 AUSTRALIA ARGENTINA 
AUSTRALIA 26324 NETHERLANDS 3243 AUSTRIA CHANNEL ISLANDS 

AUSTRIA 1771 NEW ZEALAND 2000 BELGIUM CHILE 
BELGIUM 2296 NORWAY 3361 BRAZIL CZECH REPUBLIC 
BRAZIL 7592 PAKISTAN 351 CANADA EGYPT 

CANADA 40022 PHILIPPINES 3735 CHINA ESTONIA 
CHANNEL ISLANDS 11 POLAND 4587 DENMARK HUNGARY 

CHILE 3909 PORTUGAL 1007 FINLAND ICELAND 
CHINA 39921 QATAR 461 FRANCE INDIA 

CZECH REPUBLIC 382 RUSSIA 22 GERMANY ISRAEL 
DENMARK 3135 RUSSIAN FED 6599 GREECE LITHUANIA 

EGYPT 2087 SAUDI ARABIA 1560 HONG KONG MOROCCO 
ESTONIA 179 SINGAPORE 727 INDONESIA NEW ZEALAND 
FINLAND 2427 SLOVAKIA 228 IRELAND PAKISTAN 
FRANCE 10856 SLOVENIA 468 ITALY POLAND 

GERMANY 11475 SOUTH AFRICA 6118 JAPAN QATAR 
GREECE 4675 SOUTH KOREA 19 LUXEMBOURG RUSSIA 

HONG KONG 1861 SPAIN 2821 MALAYSIA RUSSIAN FED 
HUNGARY 628 SRI LANKA 2431 MEXICO SAUDI ARABIA 
ICELAND 202 SWEDEN 6264 NETHERLANDS SLOVAKIA 

INDIA 27589 SWITZERLAND 3824 NORWAY SLOVENIA 
INDONESIA 7181 TAIWAN 24833 PHILIPPINES SRI LANKA 

IRELAND 1437 THAILAND 9948 PORTUGAL TURKEY 
ISRAEL 5154 TURKEY 4383 SINGAPORE  
ITALY 5220 UNITED KINGDOM 28371 SOUTH AFRICA  
JAPAN 73809 UNITED STATES 159710 SOUTH KOREA  

LITHUANIA 343   SPAIN  
LUXEMBOURG 987   SWEDEN  

MALAYSIA 16594   SWITZERLAND  
MEXICO 3466   TAIWAN  

    THAILAND  
    UNITED KINGDOM  
    UNITED STATES  
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Appendix 2 (continued) 

Detailed Data and Sample Description (Section 3) 

IFRS 
Sample 

IFRS_EU 
Sample 

IFRS_EU_ENF 
Sample 

IFRS_EU_nonENF 
Sample 

IFRS_nonEU 
Sample 

CONTROL 
Sample 

(no IFRS until 2009) 

CONTROLadj 
Sample 

(no IFRS until 2014) 
wc06026 wc06026 wc06026 wc06026 wc06026 wc06026 wc06026 

AUSTRALIA AUSTRIA FINLAND AUSTRIA AUSTRALIA ARGENTINA CHANNEL ISLANDS 
AUSTRIA BELGIUM GERMANY BELGIUM HONG KONG BRAZIL CHINA 
BELGIUM CZECH REPUBLIC ICELAND CZECH REPUBLIC ISRAEL CANADA EGYPT 

CZECH REPUBLIC DENMARK NETHERLANDS DENMARK NEW ZEALAND CHANNEL ISLANDS INDIA 
DENMARK ESTONIA NORWAY ESTONIA PAKISTAN CHILE INDONESIA 
ESTONIA FINLAND UNITED KINGDOM FRANCE PHILIPPINES CHINA JAPAN 
FINLAND FRANCE  GREECE SINGAPORE EGYPT MALAYSIA 
FRANCE GERMANY  HUNGARY SOUTH AFRICA INDIA MOROCCO 

GERMANY GREECE  IRELAND SWITZERLAND INDONESIA QATAR 
GREECE HUNGARY  ITALY TURKEY JAPAN RUSSIA 

HONG KONG ICELAND  LITHUANIA  MALAYSIA RUSSIAN FED 
HUNGARY IRELAND  LUXEMBOURG  MEXICO SAUDI ARABIA 
ICELAND ITALY  POLAND  MOROCCO THAILAND 
IRELAND LITHUANIA  PORTUGAL  QATAR UNITED STATES 
ISRAEL LUXEMBOURG  SLOVAKIA  RUSSIA  
ITALY NETHERLANDS  SLOVENIA  RUSSIAN FED  

LITHUANIA NORWAY  SPAIN  SAUDI ARABIA  
LUXEMBOURG POLAND  SWEDEN  SOUTH KOREA  
NETHERLANDS PORTUGAL    SRI LANKA  
NEW ZEALAND SLOVAKIA    TAIWAN  

NORWAY SLOVENIA    THAILAND  
PAKISTAN SPAIN    UNITED STATES  

PHILIPPINES SWEDEN      
POLAND UNITED KINGDOM      

PORTUGAL       
SINGAPORE       
SLOVAKIA       
SLOVENIA       

SOUTH AFRICA       
SPAIN       

SWEDEN       
SWITZERLAND       

TURKEY       
UNITED KINGDOM       

Notes: This table displays the number of firms and corresponding countries available in Worldscope according to the following minimum data requirements: ISIN (wc06008), fiscal year (wc05350), country of 
firm domicile (wc06026), accounting standard followed (wc07536), total assets (wc02999), book value of equity (wc03501), and net income (wc01751). We acknowledge that Switzerland has not mandated the 
use of only IFRS (Zeff, 2016). Still, we include it to ensure consistency between the analyses of CHL (2013) and this study. 
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Appendix 3 

Country Specific WS Coverage (number of listed firms) and Capital Market Regulation 

Year 
USA  

(SOX in 2002) 
JAPAN  

(∆ Enforcement in 2005) 
BRAZIL  

(IFRS in 2010) 
CANADA  

(IFRS in 2011) 
MEXICO  

(IFRS in 2012) 
TAIWAN  

(IFRS in 2013) 
#Firms ∆ in # F Reg. #Firms ∆ in # F Reg. #Firms ∆ in # F Reg. #Firms ∆ in # F Reg. #Firms ∆ in # F Reg. #Firms ∆ in # F Reg. 

1995 5883   2447   196   495   140   218   
1996 7131 21.2% 0 2507 2.5% 0 200 2.0% 0 516 4.2% 0 146 4.3% 0 243 11.5% 0 
1997 8250 15.7% 0 2562 2.2% 0 224 12.0% 0 534 3.5% 0 152 4.1% 0 254 4.5% 0 
1998 10213 23.8% 0 3462 35.1% 0 226 0.9% 0 836 56.6% 0 160 5.3% 0 260 2.4% 0 
1999 10188 -0.2% 0 3478 0.5% 0 203 -10.2% 0 1007 20.5% 0 160 0.0% 0 411 58.1% 0 
2000 9782 -4.0% 0 3525 1.4% 0 335 65.0% 0 1103 9.5% 0 173 8.1% 0 526 28.0% 0 
2001 9281 -5.1% 0 3785 7.4% 0 315 -6.0% 0 1269 15.0% 0 173 0.0% 0 1226 133.1% 0 
2002 8809 -5.1% 1 3888 2.7% 0 428 35.9% 0 1478 16.5% 0 196 13.3% 0 1376 12.2% 0 
2003 8500 -3.5% 1 4032 3.7% 0 448 4.7% 0 1605 8.6% 0 194 -1.0% 0 1506 9.4% 0 
2004 8340 -1.9% 1 4146 2.8% 0 489 9.2% 0 1718 7.0% 0 191 -1.5% 0 1576 4.6% 0 
2005 8448 1.3% 1 4220 1.8% 1 484 -1.0% 0 2721 58.4% 0 179 -6.3% 0 1595 1.2% 0 
2006 8318 -1.5% 1 4202 -0.4% 1 481 -0.6% 0 2854 4.9% 0 178 -0.6% 0 1608 0.8% 0 
2007 8105 -2.6% 1 4167 -0.8% 1 486 1.0% 0 3014 5.6% 0 179 0.6% 0 1631 1.4% 0 
2008 7639 -5.7% 1 4100 -1.6% 1 477 -1.9% 0 3067 1.8% 0 178 -0.6% 0 1674 2.6% 0 
2009 7392 -3.2% 1 4068 -0.8% 1 467 -2.1% 0 3061 -0.2% 0 183 2.8% 0 1724 3.0% 0 
2010 7274 -1.6% 1 3970 -2.4% 1 465 -0.4% 1 3134 2.4% 0 189 3.3% 0 1764 2.3% 0 
2011 7081 -2.7% 1 3885 -2.1% 1 444 -4.5% 1 3145 0.4% 1 186 -1.6% 0 1833 3.9% 0 
2012 6880 -2.8% 1 3815 -1.8% 1 426 -4.1% 1 3019 -4.0% 1 178 -4.3% 1 1828 -0.3% 0 
2013 6422 -6.7% 1 3810 -0.1% 1 408 -4.2% 1 2837 -6.0% 1 168 -5.6% 1 1793 -1.9% 1 
2014 5774 -10.1% 1 3740 -1.8% 1 390 -4.4% 1 2609 -8.0% 1 163 -3.0% 1 1787 -0.3% 1 

∆ Pre-Reg. 30.15%   65.38%   133.5%   507.3%   27.40%   652.2%  
∆ Post-Reg. -34.45%   -11.37%   -16.13%   -17.04%   -8.43%   -0.33%  
Notes: This table displays the number of firms and corresponding countries available in Worldscope according to the following minimum data requirements: ISIN (wc06008), fiscal year (wc05350), country of 
firm domicile (wc06026), accounting standard followed (wc07536), total assets (wc02999), book value of equity (wc03501), and net income (wc01751). 
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Appendix 4 

Country Specific WS Coverage (number of listed firms) for India and Germany 

Years 

INDIA  
(non-IFRS, CONTROL Country) 

(Worldscope increased its coverage in India in 
2006 to target top 2000 firms listed in India) 

 GERMANY 
(IFRS_EU_ENF Country) 

(number and change in number of listed firms as 
documented in Worldscope) 

 GERMANY 
(IFRS_EU_ENF Country) 

(number and change in number of listed firms as 
documented in Hitz and Mueller-Bloch, 2015) 

 #Firms ∆ in # F  #Firms ∆ in # F SwitcherIFRStoHGB  #Firms ∆ in # F Downlistings 
1995 287   598       
1996 315 9.76%  607 1.51%      
1997 340 7.94%  634 4.45%      
1998 343 0.88%  641 1.10%      
1999 345 0.58%  691 7.80%      
2000 330 -4.35%  814 17.80%      
2001 459 39.09%  808 -0.74%      
2002 494 7.63%  953 17.95% 1     
2003 591 19.64%  961 0.84% 1     
2004 767 29.78%  978 1.77% 2     
2005 957 24.77%  1004 2.66% 1  1235   
2006 2253 135.42%  1012 0.80% 6  1122 -9.15% 1 
2007 2394 6.26%  1005 -0.69% 4  1074 -4.28% 0 
2008 2488 3.93%  970 -3.48% 5  1030 -4.10% 1 
2009 2548 2.41%  931 -4.02% 13  966 -6.21% 21 
2010 2577 1.14%  899 -3.44% 10  915 -5.28% 20 
2011 2610 1.28%  857 -4.67% 10  873 -4.59% 13 
2012 2569 -1.57%  801 -6.53% 24  825 -5.50% 23 
2013 2523 -1.79%  749 -6.49% 19  751 -8.97% 12 
2014 2399 -4.91%  686 -8.41% 8  756 0.67% 8 

∆ 1995-2004 480 167.25%         
∆ 2005-2014 1442 150.68%         
∆ 2006-2014    -326 -32.21% 104  -366 -32.62% 99 

Notes: This table displays the number of firms and corresponding countries available in Worldscope according to the following minimum data requirements: ISIN (wc06008), fiscal year (wc05350), country of 
firm domicile (wc06026), accounting standard followed (wc07536), total assets (wc02999), book value of equity (wc03501), and net income (wc01751). 
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Appendix 5 

Sample Details and CHL (2013) Treatment Groups (Section 4) 

      Disaggregation along SEI 

Country # obs. 
# obs. 

CHL (2013) 

# adj. obs. in 
mand. IFRS 

adoption 
quarter/in 

4th quart. 05 

# (IFRS) 
obs. at the 

end of 
sample 
period 

Relative 
change in # 

obs. between 
those 

periods 

IFRSHigh IFRSLow 
IFRS_ 
EUHigh 

IFRS_ 
EULow 

IFRS_EU_ 
EnfHigh 

IFRS_EU_ 
EnfLow 

European Union Countries 
Austria 1703 1201 46 54 0.17 0 1 0 1 0 0 
Belgium 3553 3250 91 104 0.14 0 0 0 1 0 0 
Czech Rep. 0 156 0 0 0.00 0 0 0 0 0 0 
Denmark 4891 4802 120 119 -0.01 1 0 1 0 0 0 
Estonia 209 146 6 15 1.50 0 1 0 1 0 0 
Finland 4428 4056 121 124 0.02 1 0 1 0 1 0 
France 18176 15817 441 432 -0.02 1 0 1 0 0 0 
Germany 14227 8296 332 356 0.07 1 0 1 0 0 1 
Greece 3956 0 1 254 253.00 0 1 0 1 0 0 
Hungary 870 674 24 0 -1.00 1 0 1 0 0 0 
Iceland 82 89 1 6 5.00 0 1 0 1 0 1 
Ireland 1273 629 30 30 0.00 1 0 1 0 0 0 
Italy 7963 7569 208 248 0.19 0 1 0 1 0 0 
Lithuania 415 71 18 22 0.22 0 1 0 1 0 0 
Luxembourg 645 11 20 16 -0.20 1 0 1 0 0 0 
Netherlands 4732 3443 117 111 -0.05 1 0 1 0 1 0 
Norway 4738 4897 118 159 0.35 0 1 0 1 0 1 
Poland 4169 5454 144 208 0.44 0 1 0 1 0 0 
Portugal 1462 1361 38 42 0.11 1 0 1 0 0 0 
Slovakia 0 63 0 0 0.00 0 0 0 0 0 0 
Slovenia 373 208 8 22 1.75 0 1 0 1 0 0 
Spain 3902 3195 103 110 0.07 1 0 1 0 0 0 
Sweden 9888 8071 264 318 0.20 0 1 0 1 0 0 
UK 36309 18809 703 746 0.06 1 0 1 0 1 0 
IFRS adoption countries outside the European Union 
Abu Dhabi 686 308 1 71 70.00 0 1 0 0 0 0 
Australia 39374 31543 1140 1391 0.22 0 1 0 0 0 0 
Hong Kong 26976 23222 26 46 0.77 0 1 0 0 0 0 
Israel 4611 385 328 360 0.10 1 0 0 0 0 0 
New Zealand 3656 3060 114 117 0.03 1 0 0 0 0 0 
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Appendix 5 (continued) 

Sample Details and CHL (2013) Treatment Groups (Section 4) 

      Disaggregation along SEI 

Country # obs. 
# obs.  

CHL (2013) 

# adj. obs. in 
mand. IFRS 

adoption 
quarter/in 

4th quart. 05 

# (IFRS) 
obs. at the 

end of 
sample 
period 

Relative 
change in # 

obs. between 
those 

periods 

IFRSHigh IFRSLow 
IFRS_ 
EUHigh 

IFRS_ 
EULow 

IFRS_EU_ 
EnfHigh 

IFRS_EU_ 
EnfLow 

IFRS adoption countries outside the European Union (continued) 
Pakistan 1208 722 1 0 -1.00 0 0 0 0 0 0 
Philippines 4527 4495 123 153 0.24 0 1 0 0 0 0 
Singapore 15650 14841 11 26 1.36 0 1 0 0 0 0 
South Africa 8909 6635 232 284 0.22 0 1 0 0 0 0 
Switzerland 6453 5927 150 155 0.03 1 0 0 0 0 0 
Turkey 5030 5842 58 63 0.09 1 0 0 0 0 0 
Non-IFRS countries 
Argentina 731 128 1 57 56.00 0 0 0 0 0 0 
Brazil 5791 4585 151 249 0.65 0 0 0 0 0 0 
Canada 24582 13226 1 1938 1937.00 0 0 0 0 0 0 
Channel Isl. 224 436 1 27 26.00 0 0 0 0 0 0 
Chile 1395 280 1 106 105.00 0 0 0 0 0 0 
China 40195 39562 1079 1555 0.44 0 0 0 0 0 0 
Egypt 2146 1635 60 107 0.78 0 0 0 0 0 0 
India 14904 156 338 436 0.29 0 0 0 0 0 0 
Indonesia 6616 6864 182 202 0.11 0 0 0 0 0 0 
Japan 111879 108877 3183 3080 -0.03 0 0 0 0 0 0 
Malaysia 27142 26509 816 838 0.03 0 0 0 0 0 0 
Mexico 2789 912 80 92 0.15 0 0 0 0 0 0 
Morocco 660 397 1 48 47.00 0 0 0 0 0 0 
Qatar 228 179 1 40 39.00 0 0 0 0 0 0 
Russia 1749 1114 36 140 2.89 0 0 0 0 0 0 
Saudi Arabia 1233 918 13 121 8.31 0 0 0 0 0 0 
South Korea 37308 28630 1134 1502 0.32 0 0 0 0 0 0 
Sri Lanka 637 249 1 75 74.00 0 0 0 0 0 0 
Taiwan 18205 15305 50 1339 25.78 0 0 0 0 0 0 
Thailand 10727 11526 333 403 0.21 0 0 0 0 0 0 
United States 173108 163016 4289 5198 0.21 0 0 0 0 0 0 
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Appendix 6 

Distribution of number of listed firms across CHL Country-Clusters (CHL replication sample) 

Year 
CONTROL  IFRS IFRS_EU  IFRS_EU_ENF  IFRS_EU_nonENF  IFRS_nonEU  

#Firms ∆ in # F #Firms ∆ in # F #Firms ∆ in # F #Firms ∆ in # F #Firms ∆ in # F #Firms ∆ in # F 
1Q2001 9376  4011  2573  1382  1191  1438 
2Q2001 9839 4.94% 5332 32.93% 3031 17.80% 1509 9.19% 1522 27.79% 2301 60.01% 
3Q2001 10572 7.45% 5540 3.90% 3181 4.95% 1577 4.51% 1604 5.39% 2359 2.52% 
4Q2001 10473 -0.94% 5742 3.65% 3306 3.93% 1641 4.06% 1665 3.80% 2436 3.26% 
1Q2002 10595 1.16% 5946 3.55% 3460 4.66% 1736 5.79% 1724 3.54% 2486 2.05% 
2Q2002 10712 1.10% 6224 4.68% 3697 6.85% 1948 12.21% 1749 1.45% 2527 1.65% 
3Q2002 10768 0.52% 6353 2.07% 3746 1.33% 2017 3.54% 1729 -1.14% 2607 3.17% 
4Q2002 10796 0.26% 6341 -0.19% 3731 -0.40% 1976 -2.03% 1755 1.50% 2610 0.12% 
1Q2003 10569 -2.10% 6111 -3.63% 3519 -5.68% 1844 -6.68% 1675 -4.56% 2592 -0.69% 
2Q2003 10696 1.20% 6252 2.31% 3617 2.78% 1898 2.93% 1719 2.63% 2635 1.66% 
3Q2003 10808 1.05% 6412 2.56% 3639 0.61% 1932 1.79% 1707 -0.70% 2773 5.24% 
4Q2003 10876 0.63% 6506 1.47% 3682 1.18% 1931 -0.05% 1751 2.58% 2824 1.84% 
1Q2004 10713 -1.50% 6273 -3.58% 3495 -5.08% 1789 -7.35% 1706 -2.57% 2778 -1.63% 
2Q2004 10915 1.89% 6339 1.05% 3511 0.46% 1795 0.34% 1716 0.59% 2828 1.80% 
3Q2004 11039 1.14% 6367 0.44% 3485 -0.74% 1761 -1.89% 1724 0.47% 2882 1.91% 
4Q2004 11098 0.53% 6555 2.95% 3587 2.93% 1813 2.95% 1774 2.90% 2968 2.98% 
1Q2005 11336 2.14% 6494 -0.93% 3465 -3.40% 1714 -5.46% 1751 -1.30% 3029 2.06% 
2Q2005 11486 1.32% 6378 -1.79% 3305 -4.62% 1746 1.87% 1559 -10.97% 3073 1.45% 
3Q2005 11566 0.70% 6538 2.51% 3391 2.60% 1756 0.57% 1635 4.87% 3147 2.41% 
4Q2005 11744 1.54% 6743 3.14% 3494 3.04% 1817 3.47% 1677 2.57% 3249 3.24% 
1Q2006 12315 4.86% 6783 0.59% 3479 -0.43% 1772 -2.48% 1707 1.79% 3304 1.69% 
2Q2006 13914 12.98% 6947 2.42% 3564 2.44% 1825 2.99% 1739 1.87% 3383 2.39% 
3Q2006 14911 7.17% 6932 -0.22% 3512 -1.46% 1793 -1.75% 1719 -1.15% 3420 1.09% 
4Q2006 17973 20.54% 7436 7.27% 3641 3.67% 1858 3.63% 1783 3.72% 3795 10.96% 
1Q2007 16916 -5.88% 7288 -1.99% 3489 -4.17% 1739 -6.40% 1750 -1.85% 3799 0.11% 
2Q2007 17007 0.54% 7441 2.10% 3546 1.63% 1733 -0.35% 1813 3.60% 3895 2.53% 
3Q2007 17724 4.22% 7780 4.56% 3639 2.62% 1837 6.00% 1802 -0.61% 4141 6.32% 
4Q2007 17638 -0.49% 8054 3.52% 3823 5.06% 1929 5.01% 1894 5.11% 4231 2.17% 
1Q2008 17221 -2.36% 7776 -3.45% 3617 -5.39% 1772 -8.14% 1845 -2.59% 4159 -1.70% 
2Q2008 17512 1.69% 7980 2.62% 3723 2.93% 1823 2.88% 1900 2.98% 4257 2.36% 
3Q2008 17552 0.23% 7985 0.06% 3753 0.81% 1857 1.87% 1896 -0.21% 4232 -0.59% 
4Q2008 16720 -4.74% 7862 -1.54% 3891 3.68% 1901 2.37% 1990 4.96% 3971 -6.17% 
1Q2009 16572 -0.89% 7684 -2.26% 3667 -5.76% 1743 -8.31% 1924 -3.32% 4017 1.16% 
2Q2009 17327 4.56% 8233 7.14% 3971 8.29% 1777 1.95% 2194 14.03% 4262 6.10% 
3Q2009 17417 0.52% 8076 -1.91% 3731 -6.04% 1787 0.56% 1944 -11.39% 4345 1.95% 
4Q2009 17553 0.78% 8330 3.15% 4003 7.29% 1788 0.06% 2215 13.94% 4327 -0.41% 

∆ since 4Q2005 49.46%  23.54%  14.57%  -1.60%  32.08%  33.18% 

 


