
Bigus, Jochen; Georgiou, Nadine

Article  —  Published Version

Relevance of debt- and tax-related motives for conditional
conservatism of limited-liability and full-liability firms:
evidence from Europe

Journal of Business Economics

Suggested Citation: Bigus, Jochen; Georgiou, Nadine (2025) : Relevance of debt- and tax-related
motives for conditional conservatism of limited-liability and full-liability firms: evidence from
Europe, Journal of Business Economics, ISSN 1861-8928, Springer Berlin Heidelberg, Berlin/
Heidelberg, Vol. 95, Iss. 2, pp. 385-426,
https://doi.org/10.1007/s11573-024-01209-4

This Version is available at:
https://hdl.handle.net/10419/323462

Standard-Nutzungsbedingungen:

Die Dokumente auf EconStor dürfen zu eigenen wissenschaftlichen
Zwecken und zum Privatgebrauch gespeichert und kopiert werden.

Sie dürfen die Dokumente nicht für öffentliche oder kommerzielle
Zwecke vervielfältigen, öffentlich ausstellen, öffentlich zugänglich
machen, vertreiben oder anderweitig nutzen.

Sofern die Verfasser die Dokumente unter Open-Content-Lizenzen
(insbesondere CC-Lizenzen) zur Verfügung gestellt haben sollten,
gelten abweichend von diesen Nutzungsbedingungen die in der dort
genannten Lizenz gewährten Nutzungsrechte.

Terms of use:

Documents in EconStor may be saved and copied for your personal
and scholarly purposes.

You are not to copy documents for public or commercial purposes, to
exhibit the documents publicly, to make them publicly available on the
internet, or to distribute or otherwise use the documents in public.

If the documents have been made available under an Open Content
Licence (especially Creative Commons Licences), you may exercise
further usage rights as specified in the indicated licence.

  http://creativecommons.org/licenses/by/4.0/

https://www.econstor.eu/
https://www.zbw.eu/
http://www.zbw.eu/
https://doi.org/10.1007/s11573-024-01209-4%0A
https://hdl.handle.net/10419/323462
http://creativecommons.org/licenses/by/4.0/
https://www.econstor.eu/
https://www.leibniz-gemeinschaft.de/


Vol.:(0123456789)

Journal of Business Economics (2025) 95:385–426
https://doi.org/10.1007/s11573-024-01209-4

ORIGINAL PAPER

Relevance of debt‑ and tax‑related motives for conditional 
conservatism of limited‑liability and full‑liability firms: 
evidence from Europe

Jochen Bigus1   · Nadine Georgiou2

Accepted: 20 September 2024 / Published online: 6 January 2025 
© The Author(s) 2024

Abstract
In contrast to shareholders of limited-liability firms, the owners of sole proprietor-
ships and partnerships are fully liable for their firm’s liabilities. We expect owners’ 
full liability to mitigate agency problems of debt and to lower creditors’ demand for 
financial debt covenants and accounting conservatism. Using a European sample of 
private firms, we find robust evidence that full-liability firms exhibit about 20–25% 
less timely loss recognition than limited-liability firms, confirming previous findings 
for German firms. In addition, we find that full-liability firms exhibit significantly 
more timely loss recognition in countries with high book-tax conformity, while lim-
ited-liability firms do not. Furthermore, we find some, but not robust, evidence that 
the strictness of the bankruptcy code and timely loss recognition are partial substi-
tutes. Our analyses contribute to prior literature by analyzing how owner liability is 
related to conditional conservatism and how the characteristics of the institutional 
framework are related to this association.
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1  Introduction

Corporate finance theory predicts that firms with owners’ full liability, such as sole 
proprietorships and partnerships, will exhibit reduced agency problems related to 
debt, as owners are more likely to bear the downside risk of poor decisions (Tirole 
2006). Consistently, Harhoff et al. (1998) and Bhimani et al. (2014) found evidence 
that full-liability firms were considerably less likely to default than limited-liability 
firms.

Hence, we may expect less demand for financial covenants in debt contracting 
with full-liability firms and less demand for conditional conservatism1 (Watts 2003). 
When economic losses are recognized in a timelier manner than economic gains, 
creditors receive early warning signals of the borrowing firm’s financial distress and 
can react quickly to limit default risk. Bigus et  al. (2016) provided evidence that 
limited-liability firms recognize losses significantly earlier than full-liability firms, 
but only for German firms over the period 1996–2004.

This paper revisits the question of whether timely loss recognition differs across 
legal forms. The results in Bigus et al. (2016) may be driven by the German institu-
tional framework, especially the creditor orientation of its corporate and bankruptcy 
law, and the fact that financial accounts are the basis for measuring taxable income, 
while there is no book-tax conformity in other countries. Peek et al. (2010) found 
that in countries with strong creditor orientation, creditors demand more conditional 
conservatism. Book-tax conformity may also increase incentives to recognize losses 
early. Hence, the results found for Germany may not be transferable to other coun-
tries with different institutional frameworks; however, the institutional framework 
does matter for private firms’ financial reporting choices (Burgstahler et  al. 2006; 
Gassen et al. 2006; Peek et al. 2010). In addition, Bigus et al. (2016) report results 
for the 1996–2004 period which may not hold more recently, as the cost of collect-
ing financial information and the cost of assessing default risk have declined, in part 
because many financial reports have become available online (Kaya and Seebeck 
2019). Easier access to information may decrease creditors’ monitoring costs and 
agency problems of debt, which in turn may reduce the demand for financial cov-
enants and accounting conservatism.

Hence, a replication analysis is useful to test the external validity of the results 
found in Bigus et  al. (2016). We have a sample that includes privately held firms 
from ten European countries over the period 2004–2015. Note that there are virtu-
ally no full-liability firms that are publicly listed.2 We indeed find strong evidence 
that full-liability firms exhibit significantly less timely loss recognition than limited-
liability firms, by about 20–25%. Significant differences between the legal forms 
persist when we account for the endogenous choice of legal form. Since full-liability 
firms imply less severe agency problems of debt, we also expect and find lower lev-
els of earnings smoothing (Trueman and Titman 1988; Bigus et al. 2016).

1  We use the terms conditional conservatism and timely loss recognition synonymously.
2  In Germany, a few public firms have the legal form of Kommanditgesellschaft auf Aktien (KGaA), 
where the full liability owner is a limited-liability firm. In effect, the liability setting is similar to that of 
an ordinary corporation.
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In a second step, we exploit cross-country variation in the institutional frame-
work. Since agency problems of equity are generally of minor importance for pri-
vate firms, their financial accounting choices are mainly driven by debt contracting 
and tax-saving motives (Cascino et al. 2014). We therefore investigate how book-tax 
conformity moderates the association between legal form and conditional conserva-
tism. Bigus et al. (2016) were unable to address this issue in a single-country set-
ting. In the presence of book-tax conformity, firms may generally have an incentive 
to increase timely loss recognition simply to reduce the actual tax burden. We find 
that full-liability firms increase timely loss recognition significantly in the presence 
of high book-tax conformity. However, limited-liability firms’ level of timely loss 
recognition generally remains unaffected, possibly because there is no discretion 
to further increase timely loss recognition. We also show that full-liability firms’ 
conditional conservatism responds to increases in the corporate income tax rate. In 
summary, our results suggest that full-liability firms employ conditional conserva-
tism mainly for tax reasons, while limited-liability firms use it for debt contracting 
and do not increase it further for tax reasons.

In addition, we investigate whether the strictness of the bankruptcy code margin-
ally affects the association between full-liability status and timely loss recognition, 
as the bankruptcy code and full-liability status may be partial substitutes. We find 
some, albeit not robust, evidence in support of this conjecture.

We were able to identify ten European countries where financial disclosure is 
mandatory for sufficiently large full-liability firms (for an overview, see the online 
appendix). Full-liability and limited-liability firms may exhibit different characteris-
tics that actually cause differences in default risk and differences in the demand for 
timely loss recognition. We therefore use a propensity score matched sample of full-
liability and limited-liability firms, where the two groups have similar characteristics 
concerning important default risk factors, such as size, leverage, volatility of sales, 
reported losses, industry, and country affiliation.

Our study contributes to two strands of the literature. First, we contribute to the 
scarce literature on full-liability firms’ reporting choices (Bigus et al. 2016) by pro-
viding cross-country evidence for the conjecture that owners’ full liability serves 
as a substitute for conditional conservatism in debt contracting. Prior literature on 
conditional conservatism has mainly focused on limited-liability firms and publicly 
listed firms (Ball and Shivakumar 2005; Wittenberg-Moerman 2008; Garcia Lara 
et al. 2016).

Second, we show that the relationship between full-liability status and timely loss 
recognition is stronger under high book-tax conformity. Prior studies focused mainly 
on publicly listed firms which are limited-liability firms. For instance, Ball et  al. 
(2000), Bushman and Piotroski (2006), and Hong et  al. (2016) have documented 
that conditional conservatism of public firms varies with legal institutions. There is 
less evidence on private firms. Peek et al. (2010) discussed the role that creditor and 
investor protection plays regarding differences in conditional conservatism between 
public and privately held firms. We contribute to this literature by showing that the 
legal framework affects differences in accounting conservatism within the group of 
private firms, that is, between full-liability and limited-liability firms. Previous lit-
erature suggests that private firms’ financial statements are substantially influenced 
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by tax motives; however, research has not yet addressed the tax motives of full-lia-
bility firms (Burgstahler et al. 2006; Garrod et al. 2008; Chen et al. 2011; Hope et al. 
2011; Kosi and Valentincic 2013; Minnis and Shroff 2017; Ojala et al. 2020). More-
over, the literature has claimed that tax avoidance incentives imply unconditional 
conservatism (Basu 2005), which is supported by empirical evidence on publicly 
listed U.S. firms (Qiang 2007; more critically: Garcia et al. 2009b). We add to this 
line of research by showing that private firms’ conditional conservatism is likely to 
be associated with tax motives, especially in the case of full-liability firms.

This paper is organized as follows. Section 2 provides information on the institu-
tional background, develops the hypotheses, and describes the data. Sections 3 and 
4 present the methodology and results on the association between owner liability 
status and timely loss recognition and the marginal impact of institutional charac-
teristics on this association. Section 5 provides several robustness tests. Section 6 
concludes.

2 � Institutional background, hypotheses, and data

2.1 � Institutional background

In Europe, each country implements and enforces its own rules on the financial 
accounting and disclosure requirements of privately held firms (Bernard et al. 2018). 
While regulations differ considerably across countries, disclosure and auditing 
requirements are generally stricter for limited-liability than for full-liability firms 
(see online appendix).

European private limited-liability firms are generally required to disclose and 
audit financial statements when they exceed certain size thresholds (Burgstahler 
et al. 2006; Bernard et al. 2018). In some countries (e.g., Estonia, Finland, Latvia, 
and Norway), even full-liability firms, especially partnerships, are subject to manda-
tory disclosure as well (European Union 2011).

Similarly, in some countries, partnerships’ financial statements must be audited if 
these firms meet certain size thresholds (European Union 2011). Typically, the size 
thresholds are defined in the same way as for limited-liability firms (e.g., in Esto-
nia, France, Norway, and Spain). Furthermore, accrual-basis accounting is generally 
required for partnerships. Consequently, it is important to address potential issues of 
self-selection bias, as some European countries do not have mandatory disclosure, 
accrual-basis accounting, or auditing for full-liability firms.

2.2 � Hypotheses

In contrast to public firms, agency problems related to equity are negligible in 
private firms because there are typically few owners, and often an owner runs 
the firm (Cascino et al. 2014; Minnis and Shroff 2017). Even when management 
and ownership are separated, most private firms have few shareholders with the 
bargaining power to demand individual information from executives (Fülbier and 
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Gassen 2010). Consistently, in our propensity score matched sample, the median 
number of owners is two for both private full-liability firms and private limited-
liability firms. In publicly listed firms, individual owners typically do not have 
this bargaining power and must rely instead on financial accounting information. 
This information also influences the stock price. Shareholders of public firms 
have an exit option by selling their shares if they believe the stock is underper-
forming. Consequently, the valuation role of financial reporting is much more 
important for publicly listed firms than for private firms.

For private firms, the contracting role of financial accounting is more impor-
tant, especially concerning debt financing and taxation (Fülbier and Gassen 
2010). European private firms are primarily financed through loans from banks 
and other creditors (Cascino et al. 2014). Therefore, agency problems related to 
debt are of utmost importance (Beuselinck et al. 2023).

According to corporate finance theory, owners’ full liability can mitigate 
agency problems related to debt in two significant ways (Tirole 2006). First, full 
liability improves incentives during financial distress because owners are more 
likely to bear the downside risk of poor decisions (Bhimani et  al. 2014). Sec-
ond, full liability can also serve as a costly signal: Only high-quality borrowers 
will find it advantageous to establish full-liability firms, as their expected savings 
on interest expenses will outweigh the expected loss from the seizure of private 
assets. In fact, full-liability firms are considerably less likely to default than pri-
vate corporations (Bhimani et al. 2014; Harhoff et al. 1998).

To mitigate agency problems related to debt, borrowing firms are often willing 
to agree on debt covenants that constrain the dividend, financing, and investment 
policy; they may also require the borrowing firm to maintain certain financial 
ratios (Christensen and Nikolaev 2012; Smith and Warner 1979). Financial cov-
enants are included in debt contracts because financial accounting information is 
standardized, verifiable, and recurring (Cascino et al. 2014).

We anticipate that limited-liability firms will have more severe agency prob-
lems of debt than full-liability firms, and thus a greater demand for financial 
covenants and conditional conservatism. From an ex-ante information perspec-
tive, this demand exists since creditors are more sensitive to the firm’s economic 
losses than to its economic profits (Watts 2003). Moreover, conditional conserva-
tism triggers an early ex-post violation of financial covenants, allowing lenders to 
more quickly exercise decision rights to limit their economic losses—such as by 
accelerating debt maturity and requiring more collateral (Wittenberg-Moerman 
2008). We acknowledge that the debt contracting role of financial accounting is 
also relevant for publicly listed firms (Wittenberg-Moerman 2008; Christensen 
and Nikolaev 2012), but it may be relatively more important for private firms 
(Cascino et al. 2014). We posit Hypothesis 1 similarly to Bigus et al. (2016):

Hypothesis 1:  Full-liability firms exhibit less conditional conservatism than limited-
liability firms.
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We additionally investigate how the institutional framework is related to the asso-
ciation between liability status and conditional conservatism. There is literature sug-
gesting that a stricter bankruptcy code requires sufficient timely loss recognition 
(Bushman and Piotroski 2006: 112–114; Peek et al. 2010: 56). In contrast, Gassen 
and Fülbier (2015) and Dou et al. (2013) argued that the debt contracting function 
of financial reporting should become more important with institutional weakness, 
especially concerning bankruptcy law. In line with this reasoning, we argue that a 
lenient bankruptcy code reduces creditors’ net benefit from renegotiation in financial 
distress and makes it more difficult to recover payouts to owners on the eve of bank-
ruptcy. For instance, creditor rights may be impaired if the bankruptcy code allows 
a firm to reorganize and operate as a going concern during the insolvency process, 
leaving creditors with limited ability to recover their claims in full (Djankov et al. 
2007). Hence, where creditor rights are limited by the bankruptcy code, creditors 
are more interested in early warning signals to allow them sufficient time to preserve 
the value of their claims. Thus, in countries with more lenient bankruptcy codes, we 
expect to see greater demand for financial debt covenants and for timely loss recog-
nition. Indeed, for limited-liability firms, there is evidence that debt covenants sub-
stitute for creditors’ rights (Hong et al. 2016). For full-liability firms, owner liability 
effectively reduces default risk and mitigates agency problems of debt, regardless 
of the bankruptcy code. Consequently, we expect that in the presence of a lenient 
bankruptcy code, limited-liability firms will exhibit even higher levels of conditional 
conservatism than full-liability firms. We posit:

Hypothesis 2a:  The association between owner liability status and conditional con-
servatism is attenuated with a stricter bankruptcy code.

Another question is whether and how the level of legal contract enforcement in a 
country is associated with the level of accounting conservatism. We may expect that 
better legal enforcement reduces the cost of contract enforcement such that financial 
covenants are more likely to be agreed upon. Thus, we may expect higher levels 
of conditional conservatism for limited-liability firms and more pronounced differ-
ences to full-liability firms. We posit:

Hypothesis 2b:  The association between owner liability status and conditional con-
servatism is more pronounced with higher levels of contract enforcement.

In addition, the tax framework is assumed to be important for private firms’ finan-
cial accounting (Fülbier and Gassen 2010). Note that we focus only on non-consoli-
dated financial statements, so taxation concerns matter because pre-tax earnings are 
linked to taxable income (book-tax conformity). Accounting conservatism shifts net 
earnings into the future and reduces the net present value of tax payments, given that 
there is book-tax conformity and a positive discount rate (Watts 2003).

Both conditional and unconditional conservatism reduce the net present value of 
tax payments. Unconditional conservatism is not event-driven and can be increased, 
for example, by accelerating depreciation or expensing R&D costs, or valuing 
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inventory at LIFO. There are limits to both forms of conservatism. If conditional con-
servatism implies excessive impairment losses or provision expenses, this may induce 
increased scrutiny by tax authorities (Garrod et al. 2008), especially if net earnings 
become negative and/or if reported impairment losses or provision expenses are at 
least partially based on subjective assessments (Qiang 2007; Kim and Jung 2007). 
There are limits to unconditional conservatism as well. Tax authorities provide guide-
lines, e.g., on depreciation methods and allowable useful lives. If the tax authorities 
consider the useful life of a vehicle to be three years, the firm cannot depreciate it over 
two years. Thus, firms can reduce taxable income via unconditional conservatism to 
a considerable but limited extent. If a firm wants to reduce taxable earnings further, 
it can only do so by using event-driven conservatism. In particular, the recognition 
and measurement of provision expenses allow for some discretion that can be used to 
manage taxable earnings. Consistent with this, Bornemann (2018) reports evidence 
that publicly listed firms increase their conditional conservatism when a future tax cut 
is announced. This also implies that unconditional and conditional conservatism do 
not completely preempt each other; it is possible to depreciate fixed assets as quickly 
as possible and still recognize provision expenses.

Previous studies on the link between tax-related incentives and account-
ing conservatism have mainly focused on public firms. For instance, Ball et  al. 
(2000), Bushman and Piotroski (2006), and Hong et al. (2016) documented that 
the conditional conservatism of public firms varies with legal institutions. André 
and Filip (2016) found that after the adoption of IFRS, European public firms 
reduced their level of accounting conservatism, especially in countries with high 
book-tax conformity. Heltzer (2009) reported that financial income and taxable 
income of U.S. public firms are mainly related to accounting conservatism in the 
tax accounts, but not to conservatism in the financial accounts. Kim and Jung 
(2007) found that Korean public firms’ level of conditional conservatism is not 
related to the firm’s marginal tax rate.

There is only limited research on the association between book-tax conformity 
and conditional conservatism for private firms (Fülbier and Gassen 2010; Chen 
et  al. 2011; Garrod et  al. 2008; Kosi and Valentincic 2013). Generally speak-
ing, timely loss recognition serves both the demand by creditors to inform early 
about deteriorating performance and the incentives to shift taxable income into 
the future. However, if the level of timely loss recognition is too high, borrowing 
firms may violate financial covenants.

In particular, book-tax conformity may induce full-liability firms to engage 
in more conditional conservatism, since the earlier recognition of losses and the 
later recognition of gains reduce actual taxable income. Without book-tax con-
formity, full-liability firms have no real motive for (discretionary) conditional 
conservatism, while limited-liability firms still have agency-related incentives. 
However, one might also argue that tax considerations provide similar marginal 
incentives to both legal forms such that the difference in conditional conservatism 
remains unchanged in the presence of book-tax conformity. We posit:

Hypothesis 2c:  The association between owner liability status and conditional con-
servatism is attenuated in the presence of high book-tax conformity.
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3 � Research design and data

3.1 � Research design

Following Ball and Shivakumar (2005), we measure private firms’ conditional con-
servatism by the asymmetric persistence of net income:

∆NI represents the change in net income of firm i from fiscal year t − 1 to t, scaled 
by the beginning book value of total assets. D∆NI is an indicator variable that takes 
the value of 1 if the change in net income is negative, and zero otherwise. FULL is a 
binary variable with the value of 0 if there is a limited-liability firm and 1 if at least 
one individual owner can be held liable with their private assets, e.g., sole proprietor-
ships and partnerships. Following Banker et  al. (2016), we account for cost sticki-
ness, that is, for a change in sales ∆S and whether that change in sales is negative or 
not D∆S. We also consider the industry, year, and country affiliations, and interact 
each of them with the variables ∆NI, D∆NI, and D∆NI × ∆NI.

Timely gain recognition implies a “transitory” increase in net income that tends 
to reverse, implying ∂2 < 0 (Ball and Shivakumar 2005). Conditional conservatism 
implies that expected economic losses are recognized in a timelier manner than 
economic gains, such that a transitory decrease in net income is more likely to be 
reversed: ∂2 + ∂3 < 0. The coefficient ∂3 reflects timely loss recognition with limited-
liability firms; we expect ∂3 < 0. ∂7 represents the incremental effect of full-liability 
firms on the association with timely loss recognition. If conditional conservatism is 
less important to full-liability firms, ∂7 will be positive.

Regarding Hypotheses 2a, 2b, and 2c, we include interactions for the institutional 
framework (INST) as follows:

We measure the strictness of the bankruptcy code using two measures. 
STRENGTH_INSOLV is a dummy variable that takes the value of 1 if a country 
exhibits a value greater than or equal to the median value of the strength of the 

(1)

ΔNIi,t = �0 + �1DΔNIi,t−1 + �2ΔNIi,t−1 + �3DΔNIi,t−1 × ΔNIi,t−1

+ FULLi × (�4 + �5DΔNIi,t−1 + �6ΔNIi,t−1 + �7DΔNIi,t−1 × ΔNIi,t−1)

+ �8DΔSi,t + �9ΔSi,t + �10DΔSi,t × ΔSi,t

+ interacted industry, year, and country fixed effects + εi,t.

(2)

ΔNIi,t = �0 + �1DΔNIi,t−1 + �2ΔNIi,t−1 + �3DΔNIi,t−1 × ΔNIi,t−1

+ FULLi × (�4 + �5DΔNIi,t−1 + �6ΔNIi,t−1 + �7DΔNIi,t−1 × ΔNIi,t−1)

+ INST × (�8 + �9DΔNIi,t−1 + �10ΔNIi,t−1 + �11DΔNIi,t−1 × ΔNIi,t−1)

+ INST × FULLi × (�12 + �13DΔNIi,t−1 + �14ΔNIi,t−1 + �15DΔNIi,t−1 × ΔNIi,t−1)

+ �16DΔSi,t + �17ΔSi,t + �18DΔSi,t × ΔSi,t

+ interacted industry, year, and country fixed effects + εi,t.

with INST = {STRENGTH_INSOLV; GOING_CON; ENFORCE; BK_TAX; BK_TAX2}.
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insolvency framework index, and 0 otherwise. We retrieved the index values from 
the Doing Business database of the World Bank (2017, www.​doing​busin​ess.​org). 
The second measure is the dummy variable GOING_CON, which takes the values of 
1 and 0 when the bankruptcy code allows the firm to continue operating as a going 
concern during and after the insolvency proceeding or not, respectively (Djankov 
et  al. 2008). ENFORCE takes the value of 1 if a country exhibits a value greater 
than or equal to the median value of the “Score-enforcing contracts” index, which 
we also retrieved from the Doing Business database of the World Bank (2017), and 
0 otherwise (Gassen and Fülbier 2015).

Following prior literature (Burgstahler et  al. 2006), we employ two binary 
measures to capture book-tax conformity. The binary specification allows us 
to easily integrate tax concerns into the conditional conservatism model via 
an interaction term. BK_TAX conceptually measures whether or not financial 
accounts are the basis for measuring taxable income. BK_TAX is an indicator 
variable with a value of 1 if there is high book-tax conformity in the coun-
try, and 0 otherwise, as assessed by PriceWaterhouse Coopers (PwC 2016). We 
rely on PwC (2016) for several reasons. First, this publication is authored by a 
reputable, internationally operating auditing firm. Second, it covers more than 
100 countries worldwide, including the smaller countries in our sample, such as 
Estonia and Latvia. Third, the publication’s timing aligns well with our investi-
gation period. In some regressions, we also utilize data on corporate income tax 
rates and top statutory personal income tax rates from the OECD.3 In robust-
ness tests, we classify countries with high and low book-tax conformity based 
on the mean of the book-tax conformity measure developed by Tang (2015, p. 
455). Tang (2015) does not include Estonia and Latvia in her analysis, which 
leaves us with eight countries. We transform Tang’s (2015) continuous meas-
ure into a binary variable (BK_TAX2).4 We categorize the four countries with 
higher (lower) mean values as having high (low) book-tax conformity.

3.2 � Data selection

European Union countries require private firms to disclose their financial reports when 
they reach a certain size (European Union 2015). We classify partnerships and sole pro-
prietorships in each country’s respective legal form as full-liability firms (see the online 
appendix).5 We focus on closely held corporations with negligible agency problems of 

3  See OECD, https://​stats.​oecd.​org/​index.​aspx?​DataS​etCode=​Table_​II1 and https://​stats.​oecd.​org/​index.​
aspx?​DataS​etCode=​TABLE_​I7.
4  Unlike Watrin et  al. (2014) and Atwood et  al. (2010), Tang (2015) filters out book-tax differences 
driven by country-level earnings management.
5  We consider the following legal forms to reflect full-liability firms: Belgium: Société en nom collectif/Ven-
nootschap onder firma (SNC/VOF), Société en commandite simple/gewone commanditaire vennootschap, 
(SCS/Comm. V). Denmark: Interessentskaber (I/S), Kommanditselskaber (K/S). Estonia: Täisühing (Tü), 
Usaldusühing (Uü). Finland: Avoin yhtiö (AY), Kommandiittiyhtiö (KY), Toiminimi (TMI). France: Société 
en nom collectif (SNC), Société en commandite simple (SCS). Germany: Offene Handelsgesellschaft (OHG), 

http://www.doingbusiness.org
https://stats.oecd.org/index.aspx?DataSetCode=Table_II1
https://stats.oecd.org/index.aspx?DataSetCode=TABLE_I7
https://stats.oecd.org/index.aspx?DataSetCode=TABLE_I7
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equity. For instance, concerning Germany, we considered the Gesellschaft mit beschränk-
ter Haftung (GmbH), but not the Aktiengesellschaft, since the latter legal form is usually 
chosen for firms with many shareholders. For this reason, a supervisory board is manda-
tory for the Aktiengesellschaft (section 95 Aktiengesetz), but not for the GmbH (or full-lia-
bility firms). To make a clean separation between limited and full-liability status, we also 
ignored legal forms that share characteristics of both liability forms, such as the GmbH & 
Co KG in Germany.

Various databases from Bureau van Dijk provide information on the legal form in the 
following items: Legal form (AIDA), national legal form (AMADEUS), current legal 
form (DAFNE), national legal form (ODIN), and detailed legal form (SABI). AMA-
DEUS provides only limited financial accounting information on full-liability firms, 
except for Belgium and France. Therefore, we also accessed the following national data-
bases: FAME (United Kingdom and Ireland); AIDA (Italy); DAFNE (Germany); ODIN 
(Denmark, Estonia, Finland, Iceland, Latvia, Lithuania, Norway); and SABI (Portugal, 
Spain).

We had to exclude private firms from Ireland and the United Kingdom since 
accrual accounting is not generally mandatory for them. We also excluded obser-
vations from Iceland, Lithuania, and Portugal, as we only found two (zero, zero, 
respectively) full-liability firms that met our financial data requirements. With each 
database, we selected the longest available time series of data at the time of investi-
gation, ensuring that all necessary information on variables was fully provided. We 
considered only non-financial firms.

The extent to which the above financial databases include the population of lim-
ited and full-liability firms in their respective countries varies considerably (Eurostat 
2017), see the first row of Table 1. For instance, the ODIN database includes about 
40–50% of all limited-liability firms in Denmark,6 Estonia, Finland, and Norway; 
AMADEUS has data on about 5% (10%) of all French (Belgian) limited-liability 
firms; DAFNE, AIDA, and SABI have coverage rates of about 4% for limited-liabil-
ity firms in Germany and about 5% for Italy and Spain, respectively. In the case of 
full-liability firms, financial reporting requirements are more lenient and coverage 
rates are much lower, ranging from 0.005% (Germany, Spain) to 2.4% (Denmark, 
Norway). We are not aware of publicly available financial accounting databases that 
include a higher proportion of full-liability firms.

6  E.g., the coverage rate of Danish limited-liability firms in the ODIN database is estimated as follows: 
436,158/ (109,795 × 9) = 44.1%. We multiply by 9 because the number of firm-year observations refers 
to the period 2007–15. With respect to full-liability firms, the coverage rate is estimated as 22,890/
(108,165 × 9) = 2.35%.

Footnote 5 (continued)
Kommanditgesellschaft (KG), Eingetragener Kaufmann. Italy: Società in Nome Collettivo (SNC), Società in 
Accomandita Semplice (SAS). Latvia: Pilna sabiedrība (PS), Komandītsabiedrība (KS), Individuālais Kom-
ersants (IK). Norway: Ansvarlige selskaper (ANS)/Deltakerlignet selskap (DA), Kommandittselskap (KS), 
Enkeltpersonforetak (EPF). Spain: Sociedad colectiva, Sociedad comanditaria simple. The legal forms of lim-
ited-liability firms include: Belgium: Société privée à responsabilité limitée/besloten vennootschap met beperkte 
aansprakelijkheid (SPRL/BVBA), Denmark: Anpartsselskab (ApS), Estonia: Osaühing (Oü), Finland: Osakey-
htiö (OY), France: Société à responsabilité limitée (SARL), Germany: Gesellschaft mit beschränkter Haftung 
(GmbH), Italy: Società a responsabilità limitata (SRL), Latvia: Sabiedrība ar ierobežotu atbildību (SIA), Nor-
way: Aksjeselskap (AS), Spain: Sociedad de Responsabilidad Limitada (SL). For more detailed information, 
please refer to the online appendix.
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Given that limited-liability firms are usually larger than full-liability firms, and 
the national databases contained significantly more data points on limited-liability 
firms (an average ratio higher than 99:1, as seen in Table 1), we opted to use propen-
sity score matching.

Therefore, we created a sample of firms with different legal forms, but with simi-
lar default risk properties. The matching criteria included the debt ratio, sales vola-
tility, size measured by total assets, the incidence of reported losses, industry, year, 
and country affiliation. We employed nearest neighbor matching within a caliper and 
with replacement, following the methods outlined by Heckman et al. (1997, 1998). 
To keep sufficient statistical power and to ensure that at least 10% of the observa-
tions relate to full-liability firms, we matched one full-liability firm to nine limited-
liability firms.7 We set a caliper size of ε < 0.1 (Rosenbaum and Rubin 1985); the 
matching results are very similar with ε < 0.01. After matching, the mean values 
of variables for full-liability and limited-liability firms did not differ significantly. 
The standardized mean bias was approximately 5% or less (Rosenbaum and Rubin 
1985) in most countries, except for Denmark (not tabulated). All results remained 
the same when we excluded Danish firms. Further, we also used an entropy balanc-
ing approach (Hainmueller 2012). We reweighted the dataset such that the mean, 
variance, and skewness of the variables we used for propensity score matching were 
the same for full-liability and limited-liability firms.

4 � Main results

4.1 � Summary statistics

Table 2 illustrates that full-liability and limited-liability firms exhibit similar char-
acteristics after propensity score matching. Following matching, approximately 
12% of all observations pertain to full-liability firms, while 88% correspond to 
limited-liability firms. The sample firms are relatively small and heavily reliant on 
debt financing. The median firm has two owners, making agency problems related 
to equity negligible. The median full (limited) liability firm exhibits total assets of 
€535,000 (€520,000) and an average debt ratio of 57.4%. About 28% of the sample 
firms reported a loss in the current or two preceding years. The characteristics of 
full-liability and limited-liability firms hardly differ after propensity score matching.

The mean (median) value of 12.8 (13.5) for the strength of the insolvency frame-
work index (STRENGTH_INSOLV) is relatively high, given that the scale ranges 
from 0 to 16. The bankruptcy code allows 27% of the sample firms to continue oper-
ating as a going concern (GOING_CON) during and after insolvency proceedings. 
Financial accounts are the basis for taxable income in 74% (BK_TAX) of our obser-
vations. The mean corporate income tax rate stands at 30.8%, while the mean top 
statutory personal income tax rate is 44.8%.

7  We also ran one-to-one nearest neighbor matching, and obtained statistically consistent results for 
financially sound firms (not tabulated).
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4.2 � Full‑liability status and conditional conservatism: cross‑country analyses

As argued in Sect. 3.1, timely recognition of gains implies ∂2 < 0 and timely loss 
recognition implies ∂2 + ∂3 < 0 with ∂3 < 0 (Ball and Shivakumar 2005). The coef-
ficients ∂2 and ∂3 relate to limited-liability firms. The coefficient ∂7 represents the 
incremental effect of full-liability firms on the association with timely loss recog-
nition. We expected timely loss recognition to be less important to full-liability 
firms; thus ∂7 > 0.

Table 2   Summary statistics after propensity score matching

For definitions of the variables, please refer to Table  10 in the Appendix. Table presents information 
on the full-liability and limited-liability firms in our PSM-matched sample, including some variables 
that are not used in the regression analyses, such as the matching variables SIZE, DEBT, RISKSALES, 
LOSS and the variable #OWNERS. Note that the instrumental variable RATIO_FULL (refer to Table 9) 
has fewer observations due to our inability to assign postal codes to specific regions for certain firms in 
Norway and France

Variables and characteristics Mean Std. dev. Q1 Median Q3

Private full-liability firms, N = 10,158
 SIZE: ln(total assets in €1000) 6.2823 1.8853 5.0370 5.9661 7.1839
 SIZE: total assets in €1000 535.02 154.01 389.98 1,318
 DEBT 0.5762 0.2841 0.3556 0.6318 0.8194
 RISKSALES 0.2323 0.2210 0.0739 0.1663 0.3159
 LOSS 0.2950 0 0 1
 # OWNERS (N = 8807) 2.2839 1.5018 2 2 2
 AUDIT 0.2533 0.4349 0 0 1
 BK_TAX 0.7396 0 1 1
 BK_TAX2 (N = 9748) 0.7504 1 1 1
 PERS_TAXRATE 44.7621 6.0870 43.0000 45.8000 47.3000
 RATIO_FULL (N = 10,147) 0.0258 0.0396 0.0082 0.0161 0.0411

Private limited-liability firms, N = 75,059
 SIZE: ln(total assets in €1000) 6.2544 1.6374 5.2040 6.1463 7.2167
 SIZE: total assets in €1000 520.30 182.00 466.99 1,361
 DEBT 0.5742 0.2621 0.3709 0.6145 0.7965
 RISKSALES 0.2306 0.2171 0.0745 0.1667 0.3147
 LOSS 0.2733 0 0 1
 # OWNERS (N = 67,673) 2.4341 1.5472 2 2 3
 AUDIT 0.2409 0.4276 0 0 0
 STRENGTH_INSOLV 12.83 1.01 12.50 13.50 13.50
 GOING_CON 0.27 0 0 1
 ENFORCE, original data 57.69 16.71 42.20 45.40 75.10
 BK_TAX 0.7384 0 1 1
 BK_TAX2 (N = 71,823) 0.7520 1 1 1
 CORP_TAXRATE 30.8506 3.8126 28.0000 31.2900 31.4000
 RATIO_FULL (N = 75,005) 0.0205 0.0389 0.0044 0.0105 0.0260
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Table  3 shows the results concerning Hypothesis 1. We find that 22.6% (∂2) 
of limited-liability firms’ net income increases and 48.3% (∂2 + ∂3) of their net 
income decreases are transitory (Column 1). This implies that limited-liability 
firms recognize economic losses in a timelier manner than they recognize eco-
nomic gains. With full-liability firms, 23.7% (∂2 + ∂6) of net income increases 
and 39.0% (∂2 + ∂3 + ∂6 + ∂7) of net income decreases are transitory. Thus, full-
liability firms are approximately 20% less likely to recognize losses in a timely 
manner; in Bigus et al. (2016, Table 11), this figure is approximately 30%. These 
results remain robust when we exclude firms from Italy, the country with the most 
observations (see Column 2) and if we use net income before taxes instead of 
net income (Column 3). When we exclude observations from France, the results 
remain the same (not tabulated). Excluding observations from Norway, full-lia-
bility firms still exhibit lower levels of timely loss recognition, but the difference 
is no longer statistically significant (not tabulated).

Column 5 shows that the results are more pronounced for the subsample of 
financially sound firms. We define those firms as financially sound whose return 
on assets exceeds the median (2.2%) and whose leverage is lower than the third 
quartile (80%). This finding aligns with previous research indicating that finan-
cially distressed private firms adjust their conditional conservatism substantially 
(Garcia Lara et  al. 2009a; Bigus et  al. 2016). Consistently, the coefficient ∂7, 
indicating the difference in timely loss recognition between these legal forms, 
amounts to 0.104 with the full sample but increases to 0.215 in the subsample of 
financially sound firms, with the p value decreasing from 2.0 to 0.04%.

Column 7 demonstrates that we obtain similar results when restricting our sam-
ple to firms subject to mandatory disclosure according to information from the 
European Union (2011); for more detailed information, see the online appendix. We 
conducted this subsample test because there may be a self-selection effect among 
firms that voluntarily report. We also conducted a regression for firms subject to 
mandatory accrual accounting, and the results remain unchanged (not tabulated). 
The results are also robust when we measure net income before taxes (Column 8). 
In contrast to the full sample, the difference in timely loss recognition between the 
legal forms remains significant when we use entropy balancing (Column 9).

When we look at the subsample of highly leveraged firms (debt ratio ≥ third quar-
tile, i.e., 80%), we still observe significant timely loss recognition for limited-lia-
bility firms, albeit at lower levels than for less leveraged firms (see coefficients ∂3 
in Columns 10 and 11 of Table 3). We also observe more timely gain recognition 
for highly leveraged firms (see coefficients ∂2). Overall, these findings are consistent 
with the conjecture that financial distress may induce firms to recognize gains earlier 
and losses later, particularly among limited-liability firms, implying lower levels of 
conditional conservatism (Garcia Lara et al. 2009a; Bigus et al. 2016). Full-liability 
firms still exhibit lower levels of timely loss recognition, but they barely miss statis-
tical significance at conventional levels (see coefficients ∂7 in Column 10).

In sum, we find evidence in support of Hypothesis 1. Limited-liability firms exhibit 
significantly higher levels of conditional conservatism than full-liability firms. Hence, 
the findings of Bigus et al. (2016) for German firms seem to hold in a European set-
ting as well. Similar to Bigus et al. (2016), we do not observe significant differences 
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in conditional conservatism between limited and full-liability firms when firms are in 
financial distress.

4.3 � Full‑liability status and conditional conservatism: The impact 
of the institutional framework

Table 4 depicts the results for the marginal effects of the institutional framework. 
The strength of the insolvency code (STENGTH_INSOLV) and the ability to oper-
ate as a going concern (GOING_CON) do not materially affect the association 
between owner liability status and timely loss recognition (see ∂15). Nevertheless, 
we generally observe more timely loss recognition with a stricter bankruptcy code 
(see ∂11 in Column 1 and ∂3 in Column 2). Surprisingly, we find lower levels of 
timely loss recognition in countries with higher legal enforcement (ENFORCE = 1), 
but the coefficients are mostly insignificant (Columns 3 and 9).

In contrast to the bankruptcy regime, book-tax conformity seems to affect full-lia-
bility firms differently than limited-liability firms, for the full sample (Columns 4–6) as 
well as for the subsample of financially sound firms (Columns 10–12). In the absence 
of high book-tax conformity, full-liability firms exhibit significantly lower levels of 
conditional conservatism than limited-liability firms (see ∂7). With high book-tax con-
formity, the differences in conditional conservatism between the legal forms tend to 
disappear, mainly because full-liability firms increase their conservatism significantly 
(see ∂15). The results are robust when we consider the corporate and top statutory per-
sonal income tax rates for limited-liability and full-liability firms, respectively (Col-
umns 6 and 12). When we utilize the book-tax conformity measure derived from Tang 
(2015), the results are only significant for financially sound firms (Column 11).

Table  5 shows that the results regarding book-tax conformity are generally 
unchanged when we exclude firm observations from the countries from which we 
have the most observations, i.e., Italy, Norway and France, see Columns 2–4 and 
7–9. The results are generally more pronounced, both economically and statistically, 
for financially sound firms (see Columns 6–12); the test for differences in the coeffi-
cients of ∂15 in Columns 1 and 6 is significant (p = 0.014). Columns 10 and 11 show 
that full-liability firms increase timely loss recognition when they otherwise exhibit 
relatively low levels of unconditional conservatism. We measure unconditional 
conservatism by the 3-year average of country-industry-year-adjusted depreciation 
expenses over lagged fixed assets. This finding implies a substitutive relationship 
between conditional and unconditional conservatism.

Taken together, this evidence supports Hypothesis 2c. In countries with a high 
degree of alignment between financial and tax accounts, full-liability firms have 
strong incentives to reduce taxable income through timely loss recognition, while 
limited-liability firms may have limited opportunities to further increase conditional 
conservatism. However, we have to reject Hypotheses 2a and 2b because we find no 
supporting evidence of a marginal effect of the strictness of the bankruptcy code or 
the level of legal enforcement.
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5 � Robustness tests and additional analyses

5.1 � Alternative measure of conditional conservatism

Ball and Shivakumar (2005) suggested a second measure of conditional conserva-
tism based on the relationship between cash flow from operations and accruals (= net 
income − cash flow from operations). Thus, accruals and cash flow from operations 
are negatively correlated. In a sense, accruals tend to conceal operating performance.

With conditional conservatism, this negative association is mitigated for unre-
alized economic losses. For instance, asset impairments and provision expenses 
anticipate cash outflow, suggesting a positive association that counteracts the basic 
negative correlation between accruals and cash flow from operations (Ball and 
Shivakumar 2005). There is a much milder mitigation effect for economic gains 
because their recognition is more often tied to the realization of gains in cash terms. 
Therefore, economic gains are more likely to be concealed by accruals than eco-
nomic losses. Hence, Ball and Shivakumar (2005) expect a less negative correlation 
between accruals and negative cash flows from operations than between accruals 
and positive cash flows from operations. We employ the following model:

CFO represents cash flow from operations, measured as earnings before excep-
tional and extra-ordinary items, minus accruals. DCFO is a dummy variable taking 
the value of 1 if CFO is negative, and 0 otherwise. The negative association between 
positive cash flows and accruals suggests 𝛽2 < 0 . Conditional conservatism implies 
a less negative association with negative cash flows, thus 𝛽3 > 0 . Given that full-lia-
bility firms exhibit lower conditional conservatism, we expect 𝛽7 < 0 in the absence 
of high book-tax conformity. With high book-tax conformity, limited-liability and 
full-liability firms may have an incentive to increase conditional conservatism, 
implying 𝛽11 > 0 and 𝛽15 > 0 , respectively.

In contrast to Ball and Shivakumar (2005), we also control for increases or 
decreases in sales (∆S and D∆S). Banker et  al. (2016) do not link the cost sticki-
ness argument to the accrual-based specification of conservatism. Nevertheless, 
we believe that changes in sales regularly affect net working capital and accru-
als because some sales are typically recognized as income before customers actu-
ally pay. In fact, the sales variables are statistically significant. Without the sales 

(3)

ACCi,t = �0 + �1DCFOi,t + �2CFOi,t + �3DCFOi,t × CFOi,t

+ FULLi × (�4 + �5DCFOi,t + �6CFOi,t + �7DCFOi,t × CFOi,t)

+ INST × (�8 + �9DCFOi,t + �10CFOi,t + �11DCFOi,t × CFOi,t

+ INST × FULLi × (�12 + �13DCFOi,t + �14CFOi,t + �15DCFOi,t × CFOi,t)

+ �16DΔSi,t + �17ΔSi,t + �18DΔSi,t × ΔSi,t

+ interacted industry, year, and country fixed effects + εi,t.

with ACCi,t = ΔNet working capitali,t − Depreciationi,t.

with INST = {STRENGTH_INSOLV; GOING_CON; ENFORCE; BK_TAX; BK_TAX2}.
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variables, the results remain the same, but adjusted R2 decreases by about 3–4 per-
centage points.

Table  6 presents the findings of the impact of the institutional framework on 
the association between legal form and conditional conservatism. Unlike the 
basic specification of conditional conservatism, the marginal impact of the insol-
vency code on the association between full-liability status and conditional con-
servatism is significant, as expected by Gassen and Fülbier (2015) and Hong et al. 
(2016) and consistent with Hypothesis 2a. The interaction term STRENGTH_
INSOLV × FULL × DCFO × CFO is positive in Columns 1 and 7, suggesting that 
differences in accounting conservatism between limited and full-liability firms are 
smaller (larger) in countries with stricter (more lenient) bankruptcy codes. The neg-
ative sign of the term GOING_CON × FULL × DCFO × CFO is consistent with this 
conjecture (Columns 2 and 8).

Moreover, in countries with higher levels of legal contract enforcement 
(ENFORCE), we find that limited-liability firms exhibit significantly higher levels 
of conservatism and that the differences to full-liability firms’ conservatism levels 
decrease (see �14 and �15 , respectively, in Columns 3 and 9). This finding supports 
the conjecture that better contract enforcement increases the marginal benefits of 
debt covenants and thus of conditional conservatism.

Regarding the book-tax conformity analyses in Columns 4–6 and 10–12, the coef-
ficient �7 is negative, indicating that full-liability firms exhibit less timely loss recog-
nition than limited-liability firms in the presence of low book-tax conformity. How-
ever, the picture changes with high book-tax conformity. Full-liability firms exhibit 
significantly higher levels of timely loss recognition ( 𝛽15 > 0 ). Note that 𝛽15 > 0 and 
𝛽14 < 0 , thus full-liability firms not only conceal economic losses to a lesser extent, 
but also conceal economic gains to a larger extent with high book-tax conformity 
than without. We obtain similar results when we employ the BK_TAX2 measure 
based on Tang (2015). In sum, concerning book-tax conformity, we obtain the same 
results as with the first specification of conditional conservatism.

5.2 � Endogeneity analyses: Heckman procedure

We modeled the possibly endogenous choice of legal form by conducting a Heck-
man procedure (Lennox et al. 2012). The first regression estimates the probability 
of establishing a full-liability firm. By adding the inverse Mills ratio and its interac-
tions to the second regression, it is possible to control for possible selection bias.

To obtain unbiased estimates for the selection effect, we need an exogenous variable 
that is associated with the choice of legal form but is unlikely to be related to the firms’ 
financial reporting choices. Owners’ risk attitudes and other individual data, e.g., tax-
related data, may affect the choice of legal form, but we lack the relevant data. The New 
Institutionalism approach in organization theory suggests that firms’ decisions are also 
driven by rational and effective peer firms that are considered to be, and therefore serve 
as, role models (Tempel and Walgenbach 2007). Czarniawska (2005) highlighted trends 
in organization which, similar to the New Institutionalism approach, resulted in the 
adaptation of peer firms’ practices, and eventually in the convergence of organizational 
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practices. We may expect similar tendencies with private firms, especially when local 
lawyers provide similar advice to several firms. In light of organization theory, we infer 
that the regional propensity for certain legal forms may affect the owners’ choice of 
legal form but is unlikely to be related to the individual firms’ accounting choices. 
Therefore, we believe that the regional propensity for certain legal forms is likely to 
meet the exclusion restriction.

In the first stage, we model the choice of legal form and employ the variable RATIO_
FULL, calculated as the ratio full−liability firms in region

limited liability firms in region
 for each region of a country before 

propensity score matching. To identify these regions, we employed geographical data 
from Eurostat (known as the NUTS system).8 We defined 6 to 27 regions per country, 
and assigned firms to certain regions. The mean value of RATIO_FULL is 0.0211.

In the first stage, RATIO_FULL exhibits a positive sign (p < 0.001%); see Col-
umns 1 and 4 in Table 7. In the second stage, the coefficients for the inverse Mills 
ratio are not significant with financially sound firms, and slightly significant with the 
full sample; this indicates no or limited endogeneity of liability status (Columns 2–3 
and 5–6). The coefficient ∂7 is significant, confirming that full-liability firms exhibit 
lower levels of timely loss recognition than limited- liability firms in the presence 
of low book-tax conformity. The moderate variance inflation factors of the inverse 
Mills ratio and of the FULL variable indicate low levels of multicollinearity, sug-
gesting that the model is not specified incorrectly (Lennox et al. 2012).

With regard to Hypothesis 2c, the endogeneity-adjusted results confirm our main 
findings (Columns 2–3 and 5–6). We test only with regard to book-tax conformity 
because we found no robust results on the marginal effect of the insolvency frame-
work or the level of legal enforcement. In the presence of high book-tax conformity, 
full-liability firms show more timely loss recognition (∂15), while limited-liability 
firms do not (∂11). The results are stronger with financially sound firms; full-liability 
firms even tend to delay gains for tax reasons (∂14). When we exclude firms from 
France and Norway, the results remain the same; however, the statistical significance 
of the TAX × FULL × D∆NI × ∆NI interaction terms is lower without Norwegian 
firms (p < 6%, untabulated).9 Overall, the evidence supports Hypothesis 2c.

8  To identify and link regions with postal codes in the databases, we used the Eurostat NUTS (Nomen-
clature of territorial units for statistics) classification, which allows for cross-border statistical compari-
sons within the EU at different regional levels. For an overview of NUTS, refer to: https://​ec.​europa.​eu/​
euros​tat/​datab​rowser/​view/​demo_r_​d3area/​defau​lt/​table. Accessed 13 April 2022.
9  In general, our results become weaker, but still remain significant, when we exclude Norwegian firms. 
This suggests that the differences in conservatism across legal forms are relatively pronounced in Nor-
way. Possibly, there are two reasons for this finding: First, in contrast to other countries in the sample, 
financial statements of Norwegian private limited-liability firms must be audited, regardless of size 
(Hope and Langli 2010: 579), and our results are stronger with audited financial statements. Second, 
Hope and Langli (2010) do not find evidence for impaired auditor independence in Norway even though 
auditors face hardly any litigation risk in Norway and reputations risks are negligible with private firms. 
They conclude that Norwegian audit firms seem to motivated by high levels of professional ethics and 
integrity; this may also enhance timely loss recognition.

https://ec.europa.eu/eurostat/databrowser/view/demo_r_d3area/default/table
https://ec.europa.eu/eurostat/databrowser/view/demo_r_d3area/default/table
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5.3 � Change in minimum capital requirements

With respect to Hypothesis 1, we addressed possible endogeneity concerns by con-
sidering changes in the minimum paid-in capital required by corporate law. Stricter 
minimum capital requirements are likely to reduce the perceived default risk of 
limited-liability firms, while leaving full-liability firms unaffected. Using the World 
Bank’s “Doing Business” database and the findings of Armour (2016), we identi-
fied large decreases or increases in minimum paid-in capital requirements of 20% or 
more in Italy and in Norway (Armour 2016).10 In August 2012, the minimum paid-
in capital for Italian limited-liability firms (s.r.l.) was reduced from €10,000 to €1. In 
Norway, the minimum capital requirement changed from 100,000 Norwegian kroner 
in 2012 (approx. €12,853) to 30,000 kroner in 2013 (approx. €3856).

We find that the timely loss recognition of limited-liability firms increased after 
minimum capital requirements became more lenient (not tabulated). In the sub-
sample of financially sound firms, limited-liability firms also significantly reduced 
timely gain recognition. In line with our expectations, full-liability firms’ condi-
tional conservatism did not change materially after the amendment to corporate law.

5.4 � Change in corporate income tax rates or top personal income tax rates

With respect to Hypothesis 2c, Table  8 shows the results of how firms’ condi-
tional conservatism changed after an increase in statutory corporate or top personal 
income tax rates in countries with book-tax conformity (see Table 12 in the Appen-
dix for the corresponding time series information). After an increase in top personal 
income tax rates, full-liability firms engage in significantly more timely loss rec-
ognition, especially financially sound firms (∂15). However, we observe less timely 
loss recognition of limited-liability firms after an increase in the corporate income 
tax rate, possibly to avoid increased scrutiny by tax authorities (Coppens and Peek 
2005; Garrod et al. 2008).

Higher tax rates increase the marginal benefits and the likelihood of (more 
intensive) tax audits. Well-performing limited-liability firms appear to weigh the 
expected marginal costs of tax audits and negative reputational costs more heav-
ily than the direct tax benefits of increasing timely loss recognition. In addition, 
the level of timely loss recognition may already have been high before the cor-
porate tax rate increase, so that additional efforts to further increase timely loss 
recognition are limited and likely to be challenged by tax auditors. In contrast, 
for full-liability firms, direct tax savings from increased accounting conserva-
tism seem to outweigh the expected marginal costs associated with tax audits. 
Note that prior to the tax increase, full-liability firms’ level of conditional con-
servatism was relatively low, so that increasing it implies relatively low mar-
ginal costs and tax auditors are less likely to challenge them. Overall, these find-
ings lend support to the conjecture that full-liability and limited-liability firms 

10  There were also changes in capital requirements in Denmark (2011) and Latvia (2012), but no obser-
vations on full-liability firms before the change in capital requirements.
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react differently to increases in tax rate in terms of their levels of conditional 
conservatism.

5.5 � Alternative explanations

Survivorship bias: Our results may be driven by survivorship bias. Since the bank-
ruptcy risk of full-liability firms is lower than that of limited-liability firms (Bhim-
ani et al. 2014), the degree of survivorship bias is likely to be greater for limited-
liability firms. Consequently, our results are rather conservative, and are likely to be 
even stronger in the absence of survivorship bias. For the subsample of financially 
sound firms, we expect survivorship bias to be less severe, and indeed the results are 
generally stronger.

Table 8   Hypothesis 2c: Increase in the corporate income tax rate and conditional conservatism

Table  8 presents the regression results of an analysis of how an increase in the corporate income tax 
rate or the top personal income tax rate is related to the conditional conservatism of limited-liability 
and full-liability firms, respectively. We conducted the analyses based on a propensity score matched 
sample (one full-liability firm was matched to nine limited-liability firms). The variable INCR_TAXR 
is a binary variable with a value of 1 for limited-liability firms (for full-liability firms) if there was an 
increase in the CORP_TAXRATE (an increase in the PERS_TAXRATE, respectively) in countries with 
high book-tax conformity. It has the value of 0 if there was no change for the respective legal form or 
if there was a change in a country with low book-tax conformity. Refer to https://​stats.​oecd.​org/​index.​
aspx?​DataS​etCode=​Table_​II1 and Table 11 in the Appendix for the development of corporate and top 
personal income tax rates over time. For definitions of ∆NIi,t, D∆NIi,t and FULL, see Table 10 in the 
Appendix. *, **, and *** denote significance at the 10%, 5%, and 1% levels, respectively, using a two-
tailed test. Robust standard errors have been adjusted for heteroscedasticity and clustering at the firm 
level. FE stands for interacted fixed effects

Sample Pred. sign All firms Financially sound firms
Dep. variable ΔNIi,t 

Coeff.
(t-value)

ΔNIi,t 
Coeff.
(t-value)

(1) (2)

D∆NIt−1 × ∆NIt−1 (∂3) − − 0.301***
(− 4.45)

− 0.486***
(− 5.60)

FULL × D∆NIt−1 × ∆NIt−1 (∂7) + 0.141***
(2.58)

0.287***
(4.14)

INCR_TAXR × D∆NIt−1 × ∆NIt−1 (∂11) 0.099
(1.25)

0.232**
(2.23)

INCR_TAXR × FULL × D∆NIt−1 × ∆NIt−1 (∂15) − − 0.241**
(− 2.14)

− 0.601***
(− 3.85)

Cost stickiness (Banker et al. 2016) Included Included
Industry, year, and country FE Included Included
N =  72,710 32,886
Adj. R2 in % 21.4 31.0
F-Stat 75.3 55.6

https://stats.oecd.org/index.aspx?DataSetCode=Table_II1
https://stats.oecd.org/index.aspx?DataSetCode=Table_II1
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With respect to omitted variables, we address the role of (1) audits and (2) collat-
eral.11 Regarding audits, it may be the case that limited-liability firms exhibit higher 
levels of timely loss recognition because their financial statements are more likely to 
be audited (Cano-Rodriguez 2011). Only in the subsample of audited firms, limited-
liability firms exhibit a significantly higher level of timely loss recognition than full-
liability firms. This is in line with Hypothesis 1. Since audits improve the informa-
tion value of a covenant violation, the marginal benefits of debt covenants increase. 
Since there is more demand for debt covenants among limited-liability firms, the 
difference in timely loss recognition is higher in the presence of audits (with audit: 
∂7 = 0.146, t-value = 2.01; without audit: ∂7 = 0.087, t-value = 1.58).

Collateral tends to mitigate agency problems related to debt (Tirole 2006). The 
reader might contest that limited-liability firms exhibit higher levels of timely loss 
recognition because they provide less collateral than full-liability firms do. Except 
for Denmark, our databases do not provide data on collateralized loans. In addition, 
we do not have access to credit file data. Therefore, we defined a variable COL-
LATERAL, which equals the sum of tangible fixed assets and accounts receivable 
divided by lagged total assets, reflecting the potential collateral. We then ran regres-
sion analyses with a subsample of financially sound firms exceeding the median 
value of COLLATERAL and another subsample where this was not the case (not 
tabulated). Limited-liability firms continue to display significantly higher levels of 
conditional conservatism even when controlling for potential collateral. However, 
in the subsample of firms with above-median potential collateral, the disparities in 
timely loss recognition between legal forms diminish but remain statistically sig-
nificant (COLLATERAL above median: ∂7 = 0.164, t-value = 1.95; below median: 
∂7 = 0.271, t-value = 3.47). This is consistent with the conjecture that collateral and 
timely loss recognition are substitutes for each other in mitigating agency problems 
related to debt.

5.6 � Full‑liability status and earnings smoothing

Bigus et al. (2016) also reported evidence that full-liability firms smooth earnings 
less than limited-liability firms. Full-liability firms should have less need to smooth 
earnings to avoid violating debt covenants, such as violations concerning interest 
coverage (EBIT/interest expenses) and the ratio of debt to EBIT or to EBITDA, 

11  A third omitted variable could be relationship lending. We cannot exclude the possibility that full-
liability firms are more likely to obtain loans from relationship lenders with access to private informa-
tion, resulting in lower demand for financial reporting quality (Bigus and Hillebrand 2017; Breuer et al. 
2018). Relationship intensity is often measured by the number of bank relationships (Elsas 2005; Ongena 
et al. 2012). If full-liability firms are more likely to have close bank relationships, they should have fewer 
bank relationships than limited-liability firms. For the countries where we have data on the number of 
bank relationships (Denmark, Estonia, Germany, Latvia, and Spain), we find a non-significant difference 
in the mean number of bank relationships (1.90/1.94 for full-liability/limited-liability firms, p = 0.247). 
However, even if there were a significant difference, the meta-analysic evidence from Kysucky and Nor-
den (2016) does not suggest that relationship lenders reduce collateral and covenant requirements despite 
possessing private information. Regardless of the bank’s private information, covenants must be based on 
verifiable information to be enforceable.
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which are commonly used as accounting-based debt covenants (Nikolaev 2010: 146; 
Dichev and Skinner 2002: 1101). From an information perspective, creditors tend 
to perceive lower default risk with lower earnings volatility (Trueman and Titman 
1988). Given that full-liability firms imply less severe agency problems of debt than 
limited-liability firms, we should expect the latter firms to have a greater need to sig-
nal creditworthiness through stable earnings.

We measure earnings smoothing by dividing the variability of earnings over time 
by the variability of performance in economic terms, that is, the variability of cash 
flow from operations (e.g., Burgstahler et al. 2006):

SD stands for standard deviation, which is computed based on financial data for 
three fiscal years to mitigate the effect of abnormally high or low values on earnings 
or cash flow from operations. We scale by lagged total assets. Cash flow from oper-
ations is defined as the difference between net earnings and total accruals (Daske 
et al. 2006). Total accruals are equal to the change in working capital minus depre-
ciation (Gassen and Fülbier 2015). The date t defines a 3-year period. We multiply 
this figure by − 1 so that higher values correspond to more earnings smoothing.

We repeated the propensity score matching for the earnings smoothing analysis 
because the smoothing measure requires four consecutive years of data. Accord-
ingly, the sample size is smaller than for the timely loss recognition analysis. We 
adopt the following regression:

CONTROL captures firm-specific characteristics, ∝k denotes the set of industry 
dummies, �n represents country dummies, zt denotes the set of year dummies, and 
�i,k,n,t is the error term. We control for other firm-specific variables that are likely to 
affect earnings smoothing (Dou et al. 2013; Gassen and Fülbier 2015), such as firm 
size (SIZE), operating risk (RISKSALES), firm growth (GROWTH), leverage ratio 
(DEBT), the incidence of losses (LOSS), and the corporate/personal income tax rate 
(TAX_RATE). For robustness tests, we also control for audited financial statements 
(AUDIT).

The SMTH variable indicates that, on average, the standard deviation of scaled 
net income is 63.1% of the standard deviation of scaled operating cash flows, and 
the median value is 35.0% (untabulated). Table 9 shows the regression results for the 
earnings smoothing analyses. Controlling for other factors, earnings smoothing is 
0.107 lower for full-liability firms than for private corporations (Column 1), which 
corresponds to approximately 17% of the mean level of earnings smoothing in this 
sample (= 0.631) and approximately 30% of the median value (= 0.350). The coef-
ficient of the DEBT variable is highly statistically significant, and important in eco-
nomic terms. An increase in the debt ratio by one standard deviation (24%) results 

(4)SMTHi,t = −

SD
(

net incomei,t

total assetsi,t−1

)

SD
(

cash flow from operationsi,t

total assetsi,t−1

) .

(5)SMTHi,t = �0 + �1FULLi +

J
∑

j=2

�jCONTROLi,t,j+ ∝k +�n + zt + �i,k,n,t.



416	 J. Bigus, N. Georgiou 

Ta
bl

e 
9  

R
ob

us
tn

es
s t

es
t, 

po
ol

ed
 O

LS
 re

gr
es

si
on

s f
or

 E
ur

op
ea

n 
pr

iv
at

e 
fir

m
s 2

00
7–

20
15

, d
ep

en
de

nt
 v

ar
ia

bl
e:

 e
ar

ni
ng

s s
m

oo
th

in
g 

(S
M

TH
)

Pr
ed

. s
ig

n
SM

TH
SM

TH
SM

TH
SM

TH
SM

TH
SM

TH
SM

TH
SM

TH
SM

TH
C

oe
ff.

 
(t-

va
lu

e)
C

oe
ff.

 
(t-

va
lu

e)
C

oe
ff.

 
(t-

va
lu

e)
C

oe
ff.

 
(t-

va
lu

e)
C

oe
ff.

 
(t-

va
lu

e)
C

oe
ff.

 
(t-

va
lu

e)
C

oe
ff.

 
(t-

va
lu

e)
C

oe
ff.

 
(t-

va
lu

e)
C

oe
ff.

  
(t-

va
lu

e)

To
ta

l s
am

pl
e 

af
te

r P
SM

To
ta

l s
am

pl
e 

be
fo

re
 P

SM
To

ta
l s

am
pl

e 
af

te
r P

SM

W
ith

ou
t 

ba
la

nc
in

g
En

tro
py

 
ba

la
nc

in
g

O
nl

y 
fir

m
s 

w
ith

 m
an

da
-

to
ry

 fi
na

nc
ia

l 
di

sc
lo

su
re

 

O
nl

y 
fir

m
s 

w
ith

 m
an

da
-

to
ry

 a
cc

ru
al

 
ac

co
un

tin
g 

W
ith

ou
t I

ta
ly

W
ith

ou
t 

N
or

w
ay

W
ith

ou
t 

Fr
an

ce
In

cl
ud

in
g 

A
U

D
IT

(1
)

(2
)

(3
)

(4
)

(5
)

 (6
)

(7
)

(8
)

 (9
)

FU
LL

−
−

 0.
10

7*
**

−
 0.

07
79

**
*

−
 0.

06
57

**
*

−
 0.

30
0*

**
−

 0.
10

7*
**

−
 0.

18
6*

**
−

 0.
06

36
**

*
−

 0.
10

3*
**

−
 0.

06
56

**
*

(−
 6.

92
)

(−
 5.

03
)

(−
 5.

83
)

(−
 6.

03
)

(−
 6.

94
)

(−
 6.

83
)

(−
 4.

16
)

(−
 5.

97
)

(−
 3.

96
)

SI
ZE

+
/−

0.
04

4*
**

0.
06

72
**

*
0.

04
10

**
*

0.
02

08
**

*
0.

04
46

**
*

0.
04

42
**

*
0.

04
89

**
*

0.
03

67
**

*
0.

04
25

**
*

(1
4.

49
)

(7
2.

99
)

(1
0.

56
)

(3
.0

5)
(1

3.
28

)
(9

.2
1)

(1
3.

32
)

(1
0.

11
)

(1
1.

91
)

D
EB

T
+

0.
58

2*
**

0.
62

2*
**

0.
63

7*
**

0.
38

7*
**

0.
58

1*
**

0.
44

2*
**

0.
67

0*
**

0.
59

5*
**

0.
58

1*
**

(2
9.

04
)

(1
0.

78
)

(2
4.

77
)

(7
.2

7)
(2

8.
98

)
(1

4.
22

)
(1

3.
32

)
(2

6.
84

)
(2

9.
01

)
R

IS
K

SA
LE

S
+

0.
01

78
−

 0.
01

08
0.

05
69

−
 0.

11
1

0.
01

62
−

 0.
08

10
0.

03
99

−
 0.

01
06

0.
02

11
(0

.5
8)

(−
 1.

11
)

(1
.2

9)
(−

 1.
02

)
(0

.5
3)

(−
 1.

37
)

(1
.2

1)
(−

 0.
32

)
(0

.6
9)

G
RO

W
TH

+
/−

−
 0.

08
33

**
*

−
 0.

14
8*

**
−

 0.
03

69
−

 0.
13

9
−

 0.
08

13
**

*
−

 0.
24

7*
**

0.
03

38
−

 0.
09

67
**

*
−

 0.
08

92
**

*
(−

 2.
81

)
(−

 18
.5

3)
(−

 0.
86

)
(−

 1.
58

)
(−

 2.
77

)
(−

 4.
71

)
(1

.0
7)

(−
 2.

98
)

(−
 3.

02
)

LO
SS

+
/−

−
 0.

31
7*

**
−

 0.
37

1*
**

−
 0.

30
7*

**
−

 0.
32

8*
**

−
 0.

31
6*

**
−

 0.
32

6*
**

−
 0.

31
9*

**
−

 0.
32

9*
**

−
 0.

31
6*

**
(−

 37
.8

1)
(−

 15
5.

7)
(−

 27
.2

0)
(−

 12
.9

6)
(−

 37
.7

7)
(−

 20
.4

6)
(−

 37
.6

5)
(−

 36
.2

4)
(−

 37
.7

2)
CO

PR
_(

PE
R

S_
)

TA
X

_ 
R

A
TE

+
/−

0.
00

64
**

* 
(5

.4
9)

−
 0.

00
22

**
* 

(−
 8.

73
)

−
 0.

00
59

**
* 

(−
 3.

76
)

0.
01

29
**

* 
(6

.1
5)

0.
00

87
**

* 
(3

.1
8)

0.
00

13
 (0

.4
7)

0.
00

02
 (0

.0
6)

0.
00

08
 

(0
.2

9)
−

 0.
00

16
 

(−
 1.

63
)

A
U

D
IT

0.
05

13
**

* 
(3

.2
5)



417Relevance of debt‑ and tax‑related motives for conditional…

Ta
bl

e 
9  

(c
on

tin
ue

d) Pr
ed

. s
ig

n
SM

TH
SM

TH
SM

TH
SM

TH
SM

TH
SM

TH
SM

TH
SM

TH
SM

TH
C

oe
ff.

 
(t-

va
lu

e)
C

oe
ff.

 
(t-

va
lu

e)
C

oe
ff.

 
(t-

va
lu

e)
C

oe
ff.

 
(t-

va
lu

e)
C

oe
ff.

 
(t-

va
lu

e)
C

oe
ff.

 
(t-

va
lu

e)
C

oe
ff.

 
(t-

va
lu

e)
C

oe
ff.

 
(t-

va
lu

e)
C

oe
ff.

  
(t-

va
lu

e)

To
ta

l s
am

pl
e 

af
te

r P
SM

To
ta

l s
am

pl
e 

be
fo

re
 P

SM
To

ta
l s

am
pl

e 
af

te
r P

SM

W
ith

ou
t 

ba
la

nc
in

g
En

tro
py

 
ba

la
nc

in
g

O
nl

y 
fir

m
s 

w
ith

 m
an

da
-

to
ry

 fi
na

nc
ia

l 
di

sc
lo

su
re

 

O
nl

y 
fir

m
s 

w
ith

 m
an

da
-

to
ry

 a
cc

ru
al

 
ac

co
un

tin
g 

W
ith

ou
t I

ta
ly

W
ith

ou
t 

N
or

w
ay

W
ith

ou
t 

Fr
an

ce
In

cl
ud

in
g 

A
U

D
IT

(1
)

(2
)

(3
)

(4
)

(5
)

 (6
)

(7
)

(8
)

 (9
)

FU
LL

 ×
 A

U
D

IT
−

/+
−

 0.
17

4*
**

 
(−

 4.
34

)
C

on
st

an
t

−
 1.

20
0*

**
−

 1.
33

0*
**

−
 1.

13
8*

**
−

 1.
01

5*
**

−
 1.

19
5*

**
−

 1.
17

6*
**

−
 1.

34
5*

**
−

 1.
21

2*
**

−
 1.

14
7*

**
(−

 26
.7

7)
(−

 10
9.

8)
(−

 17
.9

2)
(−

 14
.4

8)
(−

 14
.9

4)
(−

 13
.6

7)
(−

 16
.6

2)
(−

 15
.1

3)
(−

 25
.0

6)
In

du
str

y,
 y

ea
r 

an
d 

co
un

try
 

FE

In
cl

ud
ed

In
cl

ud
ed

In
cl

ud
ed

In
cl

ud
ed

In
cl

ud
ed

In
cl

ud
ed

In
cl

ud
ed

In
cl

ud
ed

In
cl

ud
ed

N
 =

 
57

,0
37

1,
21

5,
61

6
1,

21
5,

66
5

73
35

56
,9

40
25

,9
24

46
,1

54
46

,7
77

57
,0

37
A

dj
. R

2  in
 %

9.
9

10
.2

11
.5

10
.3

6.
4

8.
4

11
.2

11
.0

10
.3

F-
St

at
10

5.
8

11
0.

4
2,

31
5

39
2.

6
15

.3
40

.7
10

0.
3

10
0.

8
10

4.
4

Th
is

 ta
bl

e 
sh

ow
s 

ho
w

 fu
ll-

lia
bi

lit
y 

fir
m

s’
 e

ar
ni

ng
s 

sm
oo

th
in

g 
di

ffe
rs

 fr
om

 th
at

 o
f p

riv
at

e 
lim

ite
d-

lia
bi

lit
y 

fir
m

s. 
*,

 *
*,

 a
nd

 *
**

 in
di

ca
te

 s
ig

ni
fic

an
ce

 a
t t

he
 1

0%
, 5

%
, a

nd
 

1%
 le

ve
ls

, r
es

pe
ct

iv
el

y,
 u

si
ng

 a
 tw

o-
ta

ile
d 

te
st.

 R
ob

us
t s

ta
nd

ar
d 

er
ro

rs
 a

re
 a

dj
us

te
d 

fo
r h

et
er

os
ce

da
sti

ci
ty

 a
nd

 c
lu

ste
rin

g 
at

 th
e 

fir
m

 le
ve

l. 
C

ol
um

ns
 2

 a
nd

 3
 sh

ow
 th

e 
re

su
lts

 
fo

r t
he

 s
am

pl
e 

be
fo

re
 p

ro
pe

ns
ity

 s
co

re
 m

at
ch

in
g,

 w
ith

ou
t a

nd
 w

ith
 e

nt
ro

py
 b

al
an

ci
ng

, r
es

pe
ct

iv
el

y.
 E

nt
ro

py
 b

al
an

ci
ng

 is
 a

 m
ul

tiv
ar

ia
te

 re
w

ei
gh

tin
g 

m
et

ho
d 

de
sc

rib
ed

 in
 

H
ai

nm
ue

lle
r 

(2
01

2)
 th

at
 a

llo
w

s 
us

er
s 

to
 r

ew
ei

gh
t a

 d
at

as
et

 s
uc

h 
th

at
 th

e 
co

va
ria

te
 d

ist
rib

ut
io

ns
 in

 th
e 

re
w

ei
gh

te
d 

da
ta

 s
at

is
fy

 a
 s

et
 o

f 
sp

ec
ifi

ed
 m

om
en

t c
on

di
tio

ns
. W

e 
re

w
ei

gh
te

d 
th

e 
da

ta
se

t i
n 

su
ch

 a
 w

ay
 th

at
 th

e 
m

ea
n,

 v
ar

ia
nc

e,
 a

nd
 s

ke
w

ne
ss

 o
f t

he
 S

IZ
E,

 D
EB

T,
 R

IS
K

SA
LE

S,
 a

nd
 L

O
SS

 v
ar

ia
bl

es
 –

 w
hi

ch
 w

e 
al

so
 u

se
d 

fo
r p

ro
pe

ns
ity

 
sc

or
e 

m
at

ch
in

g—
ar

e 
th

e 
sa

m
e 

fo
r b

ot
h 

fu
ll-

lia
bi

lit
y 

an
d 

lim
ite

d-
lia

bi
lit

y 
fir

m
s. 

C
ol

um
ns

 4
 a

nd
 5

 s
ho

w
 th

e 
re

su
lts

 fo
r a

 s
ub

sa
m

pl
e 

of
 fi

rm
s 

w
ith

 m
an

da
to

ry
 d

is
cl

os
ur

e 
an

d 
m

an
da

to
ry

 re
qu

ire
m

en
ts

, r
es

pe
ct

iv
el

y,
 s

ee
 T

ab
le

 1
1 

in
 th

e 
A

pp
en

di
x.

 A
U

D
IT

 is
 a

 d
um

m
y 

va
ria

bl
e 

w
ith

 a
 v

al
ue

 o
f 1

 if
 th

e 
fin

an
ci

al
 s

ta
te

m
en

t i
s 

au
di

te
d,

 a
nd

 0
 o

th
er

w
is

e.
 

A
ll 

va
ria

bl
es

 a
re

 w
in

so
riz

ed
 a

t t
he

 1
%

 a
nd

 9
9%

 p
er

ce
nt

ile
s. 

Fo
r a

 d
efi

ni
tio

n 
of

 th
e 

va
ria

bl
es

, s
ee

 T
ab

le
 1

0 
in

 th
e 

A
pp

en
di

x.
 F

E 
st

an
ds

 fo
r fi

xe
d 

eff
ec

ts
.



418	 J. Bigus, N. Georgiou 

in an increase in earnings smoothing of approximately 0.139 (24% × 0.58), which 
is about 40% of the median value (= 0.350). This evidence is consistent with the 
conjecture that financial ratios become more important in debt contracting as default 
risk increases.

Column 3 reports the results when we apply entropy balancing according to 
Hainmueller (2012). Columns 4 and 5 report the results with a subsample of firms 
subject to mandatory financial disclosure and mandatory accrual accounting, respec-
tively. The FULL variable still shows the expected sign and remains highly signifi-
cant. We also ran the regressions without observations from Italy, France, or Nor-
way and obtained the same results (Columns 6–8). The results are also robust when 
we consider audited financial statements (Column 9) and when we account for endo-
geneity using a Heckman procedure (not tabulated).

6 � Summary

This paper finds robust cross-country evidence for the period 2004–15 that firms 
with full owner liability, such as partnerships, exhibit significantly less timely loss 
recognition than limited-liability firms. However, for financially distressed firms, 
the level of timely loss recognition differs less between legal forms. We confirm the 
results of Bigus et al. (2016) that were found for a set of German firms in the period 
1996–2004. This evidence supports the conjecture that agency problems of debt are 
less severe for full-liability firms, implying a lower demand for debt covenants and 
for timely loss recognition.

Unlike Bigus et al. (2016), we also investigate the moderating effect of book-tax 
conformity. We find strong evidence that full-liability firms’ conditional conserva-
tism increases substantially when financial and tax accounts are highly aligned. In 
contrast, limited-liability firms exhibit a similar level of conditional conservatism 
regardless of whether book-tax conformity is high or low. We also find some, but not 
robust, evidence that a stricter, i.e., more creditor-friendly, bankruptcy regime mod-
erates the association between liability status and conditional conservatism, suggest-
ing that debt covenants and the bankruptcy code may partially substitute to mitigate 
agency problems of debt.

Our study has a number of limitations. We have focused primarily on the role of 
financial reporting in debt contracting and have not explored its information func-
tion for shareholders. However, the information function may play a minor role 
since ownership is usually concentrated in private firms. We were unable to obtain 
financial accounting data on full-liability firms from more countries due to gener-
ally lenient financial reporting regulations. For the same reason, the coverage rate of 
full-liability firms is much lower than that of limited-liability firms. Different cover-
age rates may introduce selection bias. We address this concern by using propensity 
score matching and a Heckman procedure. In addition, we do not possess data on 
owners’ income taxes, limiting our ability to fully capture tax incentives. Finally, 
although agency problems of equity are likely to be negligible in our dataset, we 
cannot rule out the possibility that executives of limited-liability firms are more 
likely to receive performance-based compensation than executives of full-liability 
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firms. If so, the owners of limited-liability firms would demand greater accounting 
conservatism, as this would reduce expected bonus payments. We must leave these 
issues to future research.

In summary, our findings suggest that limited-liability firms utilize conditional 
conservatism primarily to mitigate agency problems of debt, and presumably also to 
reduce expected tax payments, while full-liability firms use it primarily for tax rea-
sons. In particular, future research may investigate more thoroughly the complex inter-
actions between tax-induced (conditional and unconditional) accounting conservatism, 
legal form, book-tax conformity, corporate income tax rates, tax-shifting opportuni-
ties, especially in multinational organizations, tax enforcement and leverage ratios.

Appendix

See Tables 10, 11 and 12.

Table 10   Definitions of variables

Variables (sources: AIDA, AMADEUS, DAFNE, ODIN, SABI, all Bureau van Dijk)
 ∆NI ∆NIi,t represents the change in firm i’s net income from fiscal year  t − 1 to t, 

scaled by the beginning book value of total assets
 D∆NI Binary variable: 1 for a negative change in net income, 0 otherwise
 FULL Binary variable: 1 for a partnership or sole proprietorship, 0 for a limited-liability 

firm
 ACC​ Represents accruals. ACC = ((Δcurrent assets) − (Δtotal short payables) − (depre-

ciation)) / lagged total assets, refer to Ball and Shivakumar (2005)
 CFO Reflects cash flow from operations. CFO = (earnings before exceptional and 

extraordinary items − ACC) / lagged total assets
 ∆S ∆Si,t represents the change in sales of firm i from fiscal year  t − 1 to t, scaled by 

the beginning book value of total assets
 D∆S Binary variable: 1 for negative change in sales, 0 otherwise
 AUDIT Binary variable: 1 for an audited financial statement, 0 otherwise. We consider the 

absence of an auditor name (AIDA, ODIN, AMADEUS, SABI, and DAFNE) as 
indicative of no audit

 RATIO_FULL The ratio of full-liability firms to limited-liability firms, full−liability firms in region

limited liability firms in region
 for 

each region within a country before conducting propensity score matching. To 
identify these regions, we utilized geographical data from Eurostat, specifically 
the Nomenclature of Territorial Units for Statistics (NUTS), which associates 
provinces and regions with postal codes. We established 6 to 27 regions per 
country and assigned nearly all firms to specific regions

Matching variables and other variables used in earnings smoothing regressions (Table 9) (sources: 
AIDA, AMADEUS, DAFNE, ODIN, SABI, all Bureau van Dijk)

 SMTH
SMTHi,t =

SD(net incomei,t∕total assetsi,t−1)
SD(cash flow from operationsi,t∕total assetsi,t−1)

⋅ (−1)
 

Net income is before taxes. Standard deviations are computed for three fiscal 
years. We scale by lagged total assets. Cash flow from operations is defined as 
the difference between net earnings and total accruals (Daske et al. 2006). Total 
accruals are equal to the change in working capital minus depreciation (Gassen 
and Fülbier 2015)
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Table 10   (continued)

 SIZE Natural logarithm (Ln) of total assets in €1000, calculated as an average over 
3 years

 DEBT The ratio of total liabilities to total assets, calculated as an average over 3 years
 RISKSALES Absolute value of the ratio salest−salest−1

max(salest ; salest−1)
 , averaged over a 3-year period

 LOSS Binary variable: 1 if there was a loss in year t or the two preceding years, 0 other-
wise

 GROWTH Annual percentage change in total assets averaged over 3 years
Variables related to the institutional framework (sources: PwC 2016; Tang 2015; OECD Tax database, 

World Bank Doing Business database; Djankov et al. 2008)
 BK_TAX Binary variable: 1 if financial statements are used to calculate taxable income in 

the country (book-tax conformity, BK_TAX), and 0 if not (PwC 2016)
 BK_TAX2 Binary variable: 1 if the mean value of country-level book-tax conformity is high 

(based on a median split) according to Tang (2015), and 0 if not. See Table 11 
for details

 CORP_ 
TAXRATE

The combined statutory corporate income tax rate applied to limited-liability 
firms, which reflects the basic combined central and subcentral corporate income 
tax rate. This rate is calculated by adding the central government rate (after 
deductions for subnational taxes) to the subcentral rate. Data source: https://​stats.​
oecd.​org/​index.​aspx?​DataS​etCode=​Table_​II1

 PERS_ 
TAXRATE

Top statutory personal income tax rate, applicable to full-liability firms. Data 
source: https://​stats.​oecd.​org/​index.​aspx?​DataS​etCode=​TABLE_​I7

 INCR_TAXR Binary variable: 1 indicates limited-liability firms (full-liability firms) that 
experienced an increase in CORP_TAXRATE (PERS_TAXRATE, respectively) 
in countries with high book-tax conformity. It takes the value 0 if there was no 
change for the respective legal form or if there was a change in a country with 
low book-tax conformity

 STRENGTH_ 
INSOLV

Dummy variable: 1 if a country exhibits a value greater than or equal to the 
median value of the strength of the insolvency framework index (values between 
0 and 16), and 0 otherwise (see Doing Business database of the World Bank 
(2017) www.​doing​busin​ess.​org). (http://​www.​doing​busin​ess.​org/​data/​explo​retop​
ics/​resol​ving-​insol​vency)

 GOING_CON Dummy variable: 1 if a firm continues to operate as a going concern during and 
after the insolvency proceedings; 0 otherwise (Djankov et al. 2008)

 ENFORCE Dummy variable: 1 if the score for enforcing contracts according to the Doing 
Business database of the World Bank (2017) equals or exceeds the third quartile; 
0 otherwise

All metric variables have been winsorized at the 1% and 99% percentiles

https://stats.oecd.org/index.aspx?DataSetCode=Table_II1
https://stats.oecd.org/index.aspx?DataSetCode=Table_II1
https://stats.oecd.org/index.aspx?DataSetCode=TABLE_I7
http://www.doingbusiness.org
http://www.doingbusiness.org/data/exploretopics/resolving-insolvency
http://www.doingbusiness.org/data/exploretopics/resolving-insolvency
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Table 12   Changes in statutory corporate income tax rates and in top statutory personal income tax rates, 
each in percentage points, in countries with high book-tax conformity

This table provides information on the changes in statutory corporate income tax rates and in top statu-
tory personal income tax rates, each in percentage points, in countries with high book-tax conformity, 
based on https://​stats.​oecd.​org/​index.​aspx?​DataS​etCode=​Table_​II1 and https://​stats.​oecd.​org/​index.​aspx?​
DataS​etCode=​TABLE_​I7, respectively. Note that book-tax conformity in Germany equals 0 from 2010 
onwards

2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

Belgium
 Δ corporate tax rate 1.98 − 1.98 0 0 0 0 0 0
 Δ personal tax rate 0 0.2 0 0 0 0 0 0

Finland
 Δ corporate tax rate 0 0 0 − 1.5 0 − 4.5 0
 Δ personal tax rate − 1 − 0.1 0.2 − 0.2 2.1 0.4 0.1

France
 Δ corporate tax rate − 0.52 0 0 0 0 1.67 0 1.9
 Δ personal tax rate − 7.7 0 0 0 1 3.8 3.9 1

Germany
 Δ corporate tax rate 0 0 0 − 0.04
 Δ personal tax rate 0 0 0 0

Italy
 Δ corporate tax rate 0 − 5.85 0 0 0 − 0.11 0 0
 Δ personal tax rate 0.3 0 0 0.3 2.1 0 0 0.6

Latvia
 Δ corporate tax rate 0 0 0 0 0 0 0
 Δ personal tax rate − 2 3 − 1 0 − 1 0 − 1

Spain
 Δ corporate tax rate 0 − 2.5 − 2.5 0 0 0 0 0 0 − 2.0
 Δ personal tax rate 0 − 2.0 0 0 0 2.0 7.0 0 0 − 7.0
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