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A B S T R A C T

The objective of this paper is to provide evidence on the effect of the reforms of the Spanish auditing
legislation, enacted in 2002, 2010 and 2015, on audit quality. More specifically, we study whether the
reforms had a differential effect depending on the type of auditor. To this end, the auditors were classified
according to their size. We analyzed the specific case of non-financial listed Spanish companies which are
considered as Public Interest Entities (PIEs). The main results indicate that none of the reforms caused an
improvement in financial reporting quality. This could mean that legal reforms per se are not sufficient to
achieve the intended objectives in countries with weak legal enforcement, as is the case of Spain. Because
of this, it may be necessary to implement mechanisms to encourage auditors to apply the new rules.
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Análisis de los efectos de los cambios de la regulación auditora española en la
calidad de la auditoría y de su efecto diferencial en función del tipo de auditor

R E S U M E N

El objetivo de este trabajo es aportar evidencia sobre el efecto de las reformas de la legislación auditora
española, efectuadas en 2002, 2010 y 2015, sobre la calidad de la auditoría y, más concretamente, sobre
si las mismas tuvieron un efecto diferencial en función del tipo de auditor. Para ello, los auditores fueron
clasificados en función de su tamaño. Se analizó el caso concreto de las empresas españolas cotizadas
no financieras, colectivo que tiene la consideración de Entidades de Interés Público (EIP). Los resultados
principales indican que ninguna de las reformas causó mejoras en la calidad de la información financiera.
Esto podría significar que las reformas legales per se no son suficientes para lograr los objetivos previstos
en países con débil aplicación legal, como es el caso de España. Por ello, podría ser necesario implementar
mecanismos para alentar a los auditores a aplicar las nuevas reglas.
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Introduction

The first Spanish Audit Law (1988) has been subject to
three substantial reforms, in 2002, in 2010 and in 2015. All
of them were motivated by the need to increase audit quality,
incorporating various measures essentially aimed at reinfor-
cing the independence of the auditor.

The objective of this paper is to provide evidence on the
effect of the three reforms of the Spanish auditing legisla-
tion on audit quality. Specifically, we studied whether the
reforms had a differential effect depending on the type of
auditor. This issue is of special interest taking into account
the requirements of the 2015 Audit Law.

The reforms seeked to give a response to the need to sub-
stantially increase the quality of the audit work carried out
for those entities currently known as Public Interest Entities
(PIEs). By means of the 2002 reform, auditors of these entit-
ies must meet some additional requirements regarding inde-
pendence. Such requirements were consolidated in the 2010
reform. However, the latest reform, which dates from 2015,
and implied the passing of a new Audit Law, went much fur-
ther and after clearly defining which entities must be con-
sidered as PIEs, established a differential regulatory frame-
work for their auditors. Multiple additional requirements in
terms of independence, control and transparency of the work
were imposed, but they are only required when auditing PIEs.

The requirements of the Law are stricter in the Project of
the Royal Decree, which will develop the new Law1. This
project was released in 2018. It states that to be allowed to
audit a PIE, an auditor must have experience in the industry
in which the PIE operates.

The latest reform leads to major changes in the Spanish
audit market. As far as the audited companies are concerned,
it is divided into two types of companies: PIEs and the rest.
Regarding auditors, there will also be two types: those who
are allowed to perform audits of PIEs and the rest. The first
group is required by the regulation to achieve higher stand-
ards in terms of independence and competence in order to
ensure a higher quality of their work.

These circumstances can create a significant barrier to
entry within the audit activity (Gonzalo Angulo and Garvey,
2018, pp. 107-108) and may lead to greater market concen-
tration of the PIE segment in the hands of Big4 and second-
tier auditors. This is because it seems difficult for many in-
dividual auditors and small audit firms to be able to meet
the experience requirements necessary to audit these types
of companies. This result would not be in accordance with
the objectives pursued by the regulations, which include the
revitalization of the audit market by making it easier for small
audit firms to grow.

In addition, the separation of the auditors into two categor-
ies according to whether or not they are allowed to audit
PIEs can cause not only differences in the audit quality at
inter-firm level, but also at intra-firm level. This is because
incremental requirements are only applied to auditors when
they perform work for PIEs.

As indicated by Gómez Aguilar et al., (2018), this latest
reform will involve high costs for the audit market, but the
law was passed without sufficient time to assess its possible
effects on the users of accounting information.

To develop the research work, we classified the auditors
according to their size, which is the division most commonly

1Draft of the Royal Decree which develops Law 22/2015, of July 20, on
Auditing. This regulation will come into force on the July 1 following its
publication.

used in previous literature. Traditionally, it has been con-
sidered that audit quality may vary depending on auditor
size and Big audit firms are supposed to provide higher audit
quality than non-Big ones, because they have greater repu-
tational capital to maintain, greater level of specialization,
greater public visibility, and they are exposed to greater litig-
ation risk, all of which are factors that help to increase the
quality of the audit work.

The analysis of the Spanish case is especially interesting be-
cause Spain is a code-law country with low risk of litigation
and with relatively weak investor protection (La Porta et al.,
1998, Cano Rodríguez, 2007). These characteristics define a
framework of low risk for the auditor, so one would not ex-
pect Big auditors to exert more control over customers than
non-Big ones. Consequently, we decided to analyze the spe-
cific case of non-financial listed Spanish companies, which
are considered as PIEs, to combine a low-risk environment
for the auditor with a type of audited company for which the
auditor’s failure is more likely to be discovered and punished.
This implies a greater reputational risk for the auditor that
may induce Big auditors to provide higher quality audits.

The results obtained indicate that in Spain none of the
aforementioned changes in the audit regulation have led to
significant differences between the quality of the audits by
Big firms and that of non-Big auditing companies.

The rest of the paper is structured as follows: Section
2 reviews prior literature that investigates the relationship
between the size of the auditor and audit quality. Section 3
discusses the legislative changes that took place in Spain in
2002, 2010 and 2015. Section 4 formulates the hypothesis.
Section 5 explains the design of the empirical research work,
detailing the sample, the variables, and methodology. Sec-
tion 6 discusses the main results. Section 7 contains a series
of extended analyses, which we carried out in order to com-
plete the results laid out in section 6. Finally, section 8 sets
out the conclusions of the research, as well as some practical
implications, the limitations of our work, and some future
avenues of research.

Background: Evidence on auditor size and audit quality

Audit quality is regarded as one of the factors that affects
the reliability of accounting information. Audit quality is
positively correlated with auditor competence and independ-
ence (DeAngelo, 1981), as in their absence audited financial
statements are unreliable.

Audit quality is measured using different proxies such as
restatements, accounting and auditing enforcement actions,
auditor opinion, and especially earnings quality, measured by
accruals.

Traditionally, it has been considered that audit quality may
vary depending on auditor size. Specifically, Big audit firms
are supposed to provide higher audit quality than non-Big
ones.

Prior literature offers two possible explanations for the ex-
istence of a positive relationship between audit quality and
auditor size. First, the reputational theory proposed by DeAn-
gelo (1981), which postulates that Big auditors have greater
incentives to develop quality audits because the bigger the
audit firm, and the more diversified its market, the stronger
the image of independence and reputation they transmit to
their clients will be. At the same time, a Big audit firm will
be less affected by the loss of customers unsatisfied with the
auditor’s work. In addition, maintaining their reputation can
both retain customers and attract new ones.
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Besides, it should also be noted that Big auditors are sub-
ject to a greater degree of public scrutiny due to the fact that
the entities they audit, usually large companies of public in-
terest are too2. Financial information of these entities has
a great number of potential users, which intensifies the de-
mand for quality. Therefore, a low-quality service by these
auditors is easier to detect and has a greater public impact,
which affects their reputation to a greater extent.

The other explanation for the relationship between audit
quality and auditor size is the deep pockets theory, formu-
lated by Dye (1993). This author defines the depth of aud-
itor pocket as the amount of wealth an audit firm has at the
beginning of the year. According to the deep pockets the-
ory, large auditors have more resources, so they are exposed
to a greater risk of litigation and regulatory sanctions in the
event of audit failure. This will encourage them to monitor
the audited company more strictly.

Taking into account that Big auditors have greater reputa-
tional capital at stake, are subject to greater scrutiny, and are
exposed to greater risk of litigation and punishment due to
their deep pockets, Big auditors are expected to constrain ma-
nagerial opportunism to a greater extent than non-Big ones.
Thus, the incentives of the latter to limit clients accounting
manipulation are not so high.

The initial studies examined differences between the audit
work of Big and non-Big auditors and it is hypothesized that
Big auditors provide higher audit quality because, according
to the postulates of the reputational theory (DeAngelo, 1981)
and the deep pockets theory (Dye, 1993), they have greater
incentives and competences to do so.

Prior literature provides a large body of research based
on reputational theory. These papers used auditor size (Big
vs. non-Big) as a proxy for auditor‘s quality and tried to as-
sess whether a higher quality of the auditor limits opportun-
istic earnings management as proxy of audit quality (DeAn-
gelo, 1981, DeFond and Jiambalvo, 1991, Becker et al., 1998,
Francis et al. 1999, Balsam et al., 2003, Krishnan, 2003,
Bauwhede et al., 2003, Cai et al., 2005, Arnedo et al., 2008,
Cano Rodríguez, 2007 and 2010, Cassell et al., 2013). These
studies conclude that Big auditors impose stronger restric-
tions on discretionary or abnormal accruals.

In the same vein, a recent study by Krishnan et al., (2015)
provides the first empirical evidence that deep pockets aud-
itors are associated with higher audit quality. It was conduc-
ted in China, a country where the risk of litigation against
auditors is lower than in other developed markets. They con-
clude that auditors with greater net assets are not only asso-
ciated with lower income-increasing discretionary accruals,
and with a lower probability of clients reporting small earn-
ings, but also with a higher propensity to issue a modified
opinion and with a lower likelihood of clients committing
financial fraud.

Nevertheless, we must underline that empirical evidence is
not conclusive as there are also a number of research papers
that showed that there is no difference between the quality
of the audits by Big firms and that of non-Big auditing com-
panies with regard to the effective reduction of earnings man-
agement practices. Such evidence was first obtained in Korea
(Kim and Hwang, 1998; Park et al., 1999; Jeong and Rho,
2004). Similar results were obtained in European countries

2In the case of Spain, we searched in Bureau Van Dijk’s SABI (Sistema
de Análisis de Balances Ibéricos) database for the auditors who audited the
2017 annual accounts of the entities defined as large in the 2015 Audit Law.
51.15% of the companies were audited by Big4 firms. We also found that in
the same year these auditors audited 90.47% of the entities which qualify as
PIEs due to their size, in accordance with article 15 e) of the Royal Decree,
of October 2, 2015, which changed the definition of PIE.

such as Belgium, France, Spain, Greece and Turkey. For these
countries, no significant differences were observed in the dis-
cretionary accruals of firms audited by Big and non-Big audit
firms (Vander Bauwhede and Willekens, 2004; Navarro Gar-
cía and Martínez Conesa, 2004; Othman and Zeghal, 2006;
Lawrence et al. 2011, De las Heras et al., 2012; Tsipouridou
and Spathis, 2012; Yasar, 2013).

Consistent with this statement, the review of previous stud-
ies allows us to detect three factors that may influence the in-
centives of Big auditors to provide higher quality audits: (1)
the institutional environment of the country analyzed, (2)
the nature of the audited companies, and (3) the type of ac-
counting manipulation considered.

Therefore, in environments where institutional require-
ments do not demand audit quality services, and the auditor
faces lower reputational and litigation risks, auditors become
more opportunistic in order to attract and retain new custom-
ers (Jeong and Rho, 2004; Francis and Wang, 2008; Chen et
al., 2010). In other words, the ability of Big auditors to re-
duce earnings management is affected by the characteristics
of the institutional environment of the country in which the
audit work is carried out. Similarly, Krishnan et al., (2015)
find that the effect of auditor deep pockets on audit quality
is generally stronger in Chinese regions with a stronger legal
environment.

Likewise, there are works that show that there is a direct
relationship between the auditor’s effort to provide quality
audits and the probability of being discovered and sanctioned
if that is not done (Bannister and Wiest 2001; Maijor and
Vanstraelen, 2006; Francis and Wang, 2008).

In this regard, some prior papers confirm that Big audit-
ors provide higher quality audits in the case of listed or large
companies (Aguiar Díaz and Díaz Díaz, 2015), or in the case
of distressed companies (e.g., see Arnedo et al., 2008, for the
case of Spanish unquoted distressed companies). There are
also works that conclude that companies audited by Big aud-
itors present lower levels of accounting manipulation aimed
at avoiding losses (Cano Rodríguez, 2007 and 2010) or at
increasing profits (Kim et al., 2003, Bauwhede et al., 2003).

In both cases, both the nature of the entity and that of
the specific practice of manipulation make the auditor’s fail-
ure have a higher detection risk, encouraging Big auditors to
provide higher quality audits.

For the Spanish case, prior research did not find evidence
of differences in the quality of audit services provided by Big
and non-Big auditors (Navarro García and Martínez Conesa,
2004; De las Heras et al., 2012).

Nevertheless, there are also works that show the oppos-
ite, such as that of Arnedo et al., (2008), which analyzes un-
quoted Spanish companies, those of Cano Rodríguez (2007,
2010) that analyze specific accounting manipulation prac-
tices to avoid losses, or that of Aguiar Díaz and Díaz Díaz
(2015) focused on large companies.

As Francis and Wang (2008) highlight, these discrepancies
in the results indicate that the Bigs’ behavior is not uniform,
but varies according to the incentives of these auditors to
perform quality audits assuming the risk of dismissal. Large
auditors act opportunistically, producing quality audits when
faced with high-risk situations. Otherwise, the incentives of
both Big auditors and non-Big ones can make the preserva-
tion of the client prevail over the provision of a higher quality
service (Cano Rodríguez, 2007).

Hence the success of the audit process is largely condi-
tioned by auditor incentives for competence and independ-
ence, and they are determined by factors such as risk of repu-
tation and risk of litigation and regulatory concerns (Kim et
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al., 2003, Boone et al., 2010). Thus, variation across aud-
itorst’ incentives must lead to variation in audit quality (De-
Fond and Zhang, 2014, p. 280).

In this regard, the assessment of whether legislative
changes in audit regulation lead to improvements in audit
quality and whether there is a differential effect depending
on the type of auditor is an interesting research topic. For this
reason, it was chosen as the main objective of our research.

Analysis of the reforms of the spanish audit regulation

Audit of financial statements was first regulated in Spain
through the Law on Auditing (*Ley de Auditoría de Cuentas*
- LAC), which was passed in 1988. Since then, this law has un-
dergone three relevant reforms aimed at increasing the qual-
ity of the audit work. The first one was in 2002, through the
Financial Law (*Ley Financiera*, 2002). The second and the
third ones occurred in 2010 and 2015, and were motivated
by the need to adapt the Spanish regulation to the Directives
of the European Union (hereafter EU).

As auditor independence is a very relevant issue, the rules
that govern it have been substantially modified in all the re-
forms. However, and due to the different underlying philo-
sophies, the modifications were very different in nature.

Specifically, the Spanish Financial Law (2002) was passed
with the objective to implement the principles that inspired
the American Sarbanes-Oxley Act (2002). The main aim of
both laws was to restore investor confidence in the markets
after the serious worldwide consequences of the Enron scan-
dal. This led to changes in the regulation of auditor independ-
ence, which after this reform followed a rigid approach. This
new approach brought about a large increase in the number
of consulting and other additional services, which are incom-
patible with the rendering of auditing services.

In addition, this law highlights the need to greatly increase
the auditor’s public image of independence for the group of
entities of bigger size and subject to public oversight. There-
fore, mandatory rotation of the signing auditor and their
team is imposed.

Because independence is essential to the audit process, the
lack of it has always been penalized by the different govern-
ing bodies. Accordingly, it has been included in the audit reg-
ulation among the punishable conducts, but the punishments
have been modified in each one of the legislative reforms.

Under the LAC (1988), the auditor’s lack of independence
was considered a severe infringement. From the passing of
the Spanish Financial Law (2002) onwards, the very severe
infringement type was introduced, and lack of independence
was considered thus. The legal reform also introduced the
prohibition for the auditor to maintain certain relationships
-business, financial or management- with the audited com-
pany during the three years following the termination of the
appointment. In a similar way, the failure to comply with the
established requirements for auditor appointment and rota-
tion was also punished. The breach of the aforementioned
legal precepts was considered a severe infringement.

With regard to the penalties imposed on audit firms, the
major changes of this reform affected the amount of the eco-
nomic sanctions3. These increased substantially, as the max-
imum applicable fine rose from 10% to 20% of the audit
fees charged for the last year prior to the imposition of the

3Only the sanctions for audit firms were considered. Additionally, all
the laws include among the sanctions both temporary and permanent dele-
tion of the auditor from the Official Register of Auditors (Registro Oficial de
Auditores de Cuentas - ROAC). The inclusion of the auditor in this register is
a necessary condition for the exercise of audit activity.

sanction. In addition, the minimum penalty rose from 3,000
euros (LAC, 1988) to 300,000 euros or 6 times the amount
perceived for the work in which the infringement was com-
mitted.

The second legislative reform was implemented through
Law 12/2010, which transposed into the Spanish legal sys-
tem the European Directive 2006/43/EC, known as the new
Eighth Directive.

Law 12/2010 modified the approach of the regulation of
auditor independence. Although an explicit list of incom-
patibilities with the performance of the audit work already
existed, the new regulation gave more weight to the aud-
itor’s judgment. Specifically, the Law set down general prin-
ciples of independence and a set of possible threats to them.
Nevertheless, auditors were obliged to implement safeguard
mechanisms in the audited firm so as to reduce the risk of
loss of independence. Regulation also established that in the
event that such implementation was not feasible, the auditor
should decline to perform the audit work.

Under Law 12/2010, failing to comply with the requis-
ite of independence was still regarded as a serious or very
serious infringement. However, major changes in this regu-
lation affected the economic sanctions. There was a large
drop in the maximum applicable fines (from 20% to 6% of
the audit fees charged for the last year prior to the impos-
ition of the sanction). The minimum penalties were also
lowered, falling from 300,000 to 24,000 euros in the case
of very severe infringements. For the case of severe infringe-
ments, the maximum fines dropped from 10% to 3% of the
audit fees charged and the minimum dropped from 150,000
to 12,000 euros. Moreover, this reform substantially reduced
the scope of the auditor’s liability, which was strictly limited
to the damage inflicted by the auditor.

In this Law the term PIE was introduced for the first time.
Entities with significant public relevance, derived from the
scale, complexity or nature of their activities, are considered
as PIEs. For these entities there is a need to reinforce the
reliability of their audited financial statements to a greater
extent. The Law maintained the mandatory rotation estab-
lished in 2002 as an additional measure to safeguard aud-
itor’s independence. It also imposed the obligation to publish
an annual transparency report.

The 2015 reform involved the passing of a new Law on
Auditing, which transposed into the Spanish legal system
two standards at EU level: Directive 2014/56/EU of the
European Parliament and of the Council, of 16 April 2014,
amending Directive 2006/43/EC on statutory audits of an-
nual accounts and consolidated accounts, and Regulation
(EU) No 537/2014 of the European Parliament and of the
Council of 16 April 2014 on specific requirements regarding
statutory audit of public-interest entities (PIEs) and repealing
Commission Decision 2005/909/EC.

Unlike the previous reforms, whose main objective was to
increase the quality of all the audit works (with just a few
specific prescriptions for PIEs’ auditors), this latest reform
seeked to achieve a higher increase in the quality of the work
performed for PIEs than in that done for other entities.

According to this regulation, the concept of PIE is precisely
defined and the number of entities classified accordingly as
PIEs is substantially reduced. Nevertheless, listed compan-
ies were always included among them. Auditors who agree
to perform the audit work of these entities are subject to in-
creased requirements with regard to independence from the
audited entity. There is a greater number of cases of express
incompatibility, more restrictive clauses in relation to the fees,
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and rotation is mandatory at both auditor and firm level4.
Compared with the previous regulation, economic sanc-

tions vary only in the case that the infractions are committed
in relation to a PIE audit work. In this case the sanction that
would apply could be increased up to 20%. In addition, in
the event that fines are imposed, the audit company and the
auditors responsible for the infraction may be subject to the
prohibition to audit PIEs for a period of up to 2 years in the
case of severe infringements, and up to 5 years in the case of
very severe infringements.

Moreover, the draft of the Royal Decree which develops
the 2015 Law on Auditing, states in Article 86 that in order
to carry out PIE audits, auditors must have an organizational
structure that includes, among other requirements, respons-
ible principal auditors with ample and up-to-date knowledge
of the sector or activity in which the audited entity operates,
and sufficient experience in the auditing of financial state-
ments of entities of said sector or activity5.

Throughout the three reforms, the public oversight of the
audit activity in Spain has been gradually strengthened. Fur-
thermore, the public body in charge of the supervision of the
audit activity, the Spanish Institute of Accounting and Audit-
ing (Instituto de Contabilidad y Auditoría de Cuentas - ICAC) is
required to carry out periodic external quality control of the
activity of the audit firms. However, as indicated by García
Benau (2016, p.194), it is noteworthy to underline that des-
pite the advances in the normative proposals being unques-
tionable, it remains to be proven whether more regulation
necessarily implies more quality of the audit work.

Hypothesis

In the present work we analyze a sample of listed Spanish
companies in order to assess whether the reforms in the audit
regulation cause differences in the audit quality of different
types of auditors.

In our study we analyze the particular case of Spain, a
code-law country with low risk of litigation and with a rel-
atively weak investor protection (La Porta et al., 1998, Cano
Rodríguez, 2007). These characteristics define a framework
of low risk for the auditor, so one would not expect Big audit-
ors to exert more control over customers than non-Big ones.
In fact, for the Spanish case some studies did not find evid-
ence of differences in the quality of audit services provided
by Big and non-Big auditors (Navarro García and Martínez
Conesa, 2004, De las Heras et al., 2012).

Nevertheless, there are also works that show the oppos-
ite, such as that of Arnedo et al., (2008), which analyzes un-
quoted Spanish companies, those of Cano Rodríguez (2007,
2010) that analyze specific accounting manipulation prac-
tices to avoid losses or that of Aguiar Díaz and Díaz Díaz
(2015) focused on large companies.

Thus, prior evidence is inconclusive. In our work, we de-
cided to analyze the specific case of listed Spanish compan-
ies for two additional reasons: (1) To combine a low risk
environment for the auditor with a type of audited company

4The effects of mandatory rotation of audit firms on audit quality were
tested by Gómez Aguilar et al (2018). Their results show that audit partner
rotation does not affect audit quality, and neither does audit firm rotation
by itself nor together with audit partner rotation influence audit quality.

5This regulation, which has not yet been passed, also specifies that for
the auditors performing PIEs audits (excluding PIEs that are issuers of se-
curities admitted to trading in the alternative stock market that belong to
the segment of companies in expansion), the minimum experience in the
field of auditing must be at least 10 years, and of them, at least 5 in entities
operating in the same sector or activity.

in which the auditor’s incentives to maintain their independ-
ence and perform quality audits are higher, and (2) because
listed companies are regarded as PIEs.

We extend previous research and test for differences in the
effect of auditor’s size on audit quality when audit regulation
is changed in a country. Prior works studied this issue using
a static approach. This was done either by studying a spe-
cific country or by comparing a number of countries under
an inter-country approach. We adopt a dynamic perspective,
and analyze the situation before and after three legislative
changes that affect independence and competence require-
ments, as well as sanctions to auditors.

Spain is a country with a low litigation risk for the auditor
and, as mentioned above, the relation between audit quality
and auditort’s size is expected to be stronger in environments
with higher legal development. Nevertheless, as pointed out
by Krishnan et al., (2015), litigations are not the only legal
threat to auditors’ wealth or reputation. In the event of audit
failures, Spanish auditors, as well as those from other coun-
tries, are exposed to significant economic and reputational
costs in the form of public regulatory sanctions prescribed in
audit regulation.

The importance of economic sanctions is recognized by Dir-
ective 2014/56/EU, which in its motivations section states
that the competent authorities of the Member States must be
able to impose truly dissuasive fines on auditors who fail to
comply with the rules, in order to achieve the intended goal
of increasing the quality of the audit work. As an example
of dissuasive fines, an amount of up to one million euros or
more is proposed for the case of individual auditors, and up
to a certain percentage of the annual income earned in the
previous financial year for the case of audit firms. In addition,
it is emphasized that this objective will be better achieved by
adapting the fine to the financial situation of the infractor.

As stated in the previous section, although the sanctions
have been reformed over time, in no case do they meet the
requirements laid out by this Directive to fulfill the condition
of being dissuasive. In addition, in the case of audit firms, the
percentages to determine the fines are not calculated based
on the total income of the firm, but on the amount of the audit
fees. This can make the fines less harmful to Big Auditors.

As De las Heras et al., (2012, p. 527) highlight, the real risk
to which Spanish auditors are exposed is precisely that of be-
ing sanctioned by the ICAC. These authors also indicate that
Big auditors may be less (or equally) affected by the risk of
being sanctioned than non-Big ones, given that the sanctions
will be proportionally less costly.

However, this assertion does not take into account the in-
direct effects that an economic sanction may cause on an aud-
itor’s reputation. In this regard, the reputational damage that
may be caused by receiving a sanction could lead to the loss
of those clients for which the reputation and brand image of
the auditor was one of the determining factors when choos-
ing the auditor, and can limit the attraction of new clients.

In fact, there are prior research works that show that in
the case of Spanish companies, the public image of the aud-
itor is one of the determining criteria for their selection (Gar-
cía Benau et al., 2000; Monterrey Mayoral and Sánchez Se-
gura, 2008). Similarly, Palazuelos Cobo et al., (2017) con-
clude that the continuity of the client when the company is no
longer legally obliged to have its financial statements audited
is more likely in companies that were being audited by Big
Firms. This also supports the hypothesis that the largest
audit firms provide a service of greater quality, which even
encourages the company to voluntarily continue hiring their
services.
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In addition, for the entities analyzed in this research work
(listed firms) the incentives of Big Audit Firms to maintain
their independence and reputation are reinforced, since for
these kinds of firms the auditor’s failure is more likely to be
discovered and punished.

After the first two reforms, the auditing of listed compan-
ies’ financial statements (and the rest of the PIEs) could be
carried out by any auditor. Although the reforms modified
the amount of economic sanctions, the effects of such sanc-
tions, regardless of their amount, are greater for Big auditors
than for the rest as their reputation is affected to a greater
extent.

In contrast, the 2015 reform aimed to achieve a greater
increase in the quality of the audit work for PIEs. So, these
are the only kinds of entities for which the amount of the eco-
nomic sanctions was increased. In addition, for the case of
malpractice in the auditing of PIEs, the possibility of a tem-
porary prohibition to audit these types of entities was also
introduced.

This additional sanction does constitute a deterrent meas-
ure to auditor’s malpractice. However, it has a greater effect
on Big auditors, whose main source of income in terms of
auditing is precisely big companies and PIEs. The serious
economic damage they would face in the event of receiving
such a sanction will make them maintain their reputation and
perform higher quality audits.

On the other hand, the draft of the Royal Decree which de-
velops the 2015 Law on Auditing requires auditors to prove
relevant experience to be able to audit PIEs. Big audit firms
are structured along industry lines and invest significant re-
sources to develop industry expertise (Solomon et al., 1999).
Specialization is usually proxied as industry market share, so
Big audit firms are specialists at national level because they
dominate most industries.

Specialized auditors have more specific knowledge about
their clients’ practices than non-specialist ones, so they are
supposed to be more effective in detecting industry-specific
errors and in restricting earnings management. They also
have more incentives to protect their reputation by resisting
client pressure for greater discretion (Reynolds and Francis,
2000).

In addition, specialized auditors are also associated with
high financial quality, because they better constrain the man-
agementt’s ability to manipulate earnings. This was evid-
enced for the case of auditors that are specialists at national
level (Balsam et al., 2003, Krishnan, 2003). In short, the re-
quirements of current regulation in terms of competence can
also motivate Big auditors to perform a higher quality audit
work.

Consequently, we propose a hypothesis regarding the type
of auditor and the increase in audit quality after these three
reforms. We also took into account that prior studies aimed
at testing whether the quality of the auditor is a contributing
factor to reduce accounting manipulation are based on the
premise that the quality of the auditor should have the ef-
fect of a higher financial reporting quality. With this in mind,
as proxies of audit quality we will use different measures of
accruals and formulate the following hypothesis:

H1: The entry into force of the Financial Law (2002), Law
12/2010, and the Audit Law (2015) caused a bigger reduction
in discretionary accruals for the case of companies audited by
Big auditors than for companies audited by the rest of the aud-
itors.

We examined the financial statements of non-financial lis-
ted Spanish companies and their audit reports in the periods
before and after each legal reform. Two years prior to and

after each reform were considered in order to check the mod-
erating or immediate effect of the period after the change in
the regulation between the type of auditing firms and accru-
als.

Design of the empirical study

Sample

As indicated above, the main purpose of this paper is to ex-
amine whether the entry into force of legal reforms aimed at
improving audit quality have a differential effect depending
on auditort’s size.

We analyze the case of Spain, a country where the reduced
risk of litigation against the auditor may reduce the incent-
ives of the Big auditors to provide higher quality audits. How-
ever, we will specifically analyze the case of listed companies,
a group that could increase the incentives of Big audit firms to
preserve their reputation by providing higher quality audits.
This is because the greater degree of scrutiny to which these
entities are subject makes any irregularity in their account-
ing information or in the work of the auditors more likely to
be discovered. Furthermore, in these companies such irreg-
ularities also have a greater public impact (Cano Rodríguez,
2007).

As discussed earlier, and following previous research, we
consider the effects of auditor size (Big vs. non-Big) on audit
quality and use discretionary accruals as proxies of audit qual-
ity. We decided to use this variable as it allows a sample
size bigger than with other proxies of audit quality such as
the propensity to issue a modified audit opinion (MAO) or a
going concern (GC) opinion. However, we also considered
them for our extended analysis6.

We examined the audit reports and the financial state-
ments of non-financial listed Spanish companies in the two-
year periods before and after each legal reform. For the 2002
reform, the data corresponding to the pre-reform period is
collected from 2000 and 2001, and the data of the post-
reform period is collected from 2003 and 2004. A similar
approach has been followed for the 2010 and the 2015 re-
forms. It is noteworthy that our study measures the moderat-
ing or immediate effect of the passing of each of the reforms
on audit quality, and not the long-term effect of each one of
them until the next reform is passed.

Our sample of study is formed by non-financial compan-
ies listed at the Madrid stock Exchange and have been has
been gathered from the registers of audited financial reports
deposited in the CNMV (Comisión Nacional del Mercado de
Valores) by Spanish listed companies. Details on the auditor
identity and the outcome of the audit work has been collec-
ted from the CNMV repository. The financial data necessary
to build our measures of abnormal accruals have been col-
lected from the Bureau Van Djik’s SABI database. The rest
of financial information necessary to build the control vari-
ables of our estimation models has been obtained from SABI

6However, the variable “discretionary accruals” has limitations. Al-
though high accruals may proxy for the poor quality of financial statements,
they may not arise from generally accepted accounting principles (GAAP)
violations. Besides, accruals tend to have high measurement error and even
bias (DeFond and Zhang, 2014). For this reason, other variables such as
restatements could be a better proxy of financial quality. Restatements are
violations of GAAP that indicate audit failure and consequently a low qual-
ity audit. Additionally, they have a relatively low measurement error and
there is evidence that auditors characteristics are associated with client re-
statements (Chin and Chi, 2009, Francis and Yu, 2009). Nevertheless, the
examination of our sample data reveals that there is only a small number of
restatements in the time span analyzed. Therefore, we decided not to use
this variable.
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Table 1
Distribution of audit reports by auditor type and yearTable1: distribution of audit reports by auditor type and year 
 

2002 Reform 2010 Reform 2015 Reform 

year No 
Big4 Big4 Total year No 

Big4 Big4 Total year No 
Big4 Big4 Total 

2000 17 88 105 2008 19 103 122 2013 22 114 136 
2001 16 95 111 2009 14 107 121 2014 21 110 131 
2003 16 100 116 2011 13 104 117 2016 18 96 114 
2004 20 105 125 2012 21 105 126 2017 16 90 106 
Total 69 388 457 Total 67 419 486 Total 77 410 487 
	

	 	
Table 2
Dependent variables in the study

Table 2: Dependent variables in the study 
This table presents, for each of the dependent variables in the study, the code which will be used to refer to it in the 
subsequent tables, and a definition explaining the way it was measured. 
 
in_abn_accruals Incremental abnormal accruals. 

Discretional accruals using the modified 
Jones model in Dechow et al. (1995) if 
such accruals are positive, 0 otherwise. 

de_abn_accruals Decremental abnormal accruals. Unsigned 
discretional accruals using the modified 
Jones model in Dechow et al. (1995) if 
such accruals are negative, 0 otherwise. 

absdisaccruals Unsigned discretional accruals using the 
modified Jones model in Dechow et al. 
(1995). 

 
	 	

This table presents, for each of the dependent variables in the study, the code which

will be used to refer to it in the subsequent tables, and a definition explaining the way

it was measured.

and the registers of the CNMV. Finally, the number of foreign
subsidiaries used in the instrumentation of the Big4 indicator
has been collected from SABI.

The number of audit reports in our sample of study issued
by big4 and non big4 audit detailed by year is shown in table
1.

As it can be seen from data in table 1, Big4 auditors clearly
dominates the market of audit services for listed companies
with a share surrounding 85% in most years and reaching
a maximum share of 88% in 2009 and 2011. With number
of non financial companies ranging from 105 in year 2000
to a maximum of 136 in 2013 the population of Spanish lis-
ted companies is well represented with the only exception of
financial companies.

Variables

As dependent variables for our models, first we considered
three measures of accruals:

(1) Unsigned incremental discretionary or abnormal accru-
als.

(2) Unsigned decremental discretionary or abnormal accru-
als.

(3) Unsigned discretionary or abnormal accruals.

To calculate the discretionary accruals, we followed an ex-
tension of the cross-sectional Jones (1991) model used in
Dechow et al., (1995). The description of such procedure
can be seen in Appendix A. As previous research supports
the notion that auditors are more concerned with income-
increasing earnings management (Abbott et al., 2006), we
separated the cases for which we found abnormal accruals
causing an increase in results (incremental abnormal accru-
als) from those causing a reduction (decremental abnormal
accruals).

Table 3
Independent variables in the study

Table 3: Independent variables in the study 
This table presents, for each of the independent variables in the study, the code which will be used to refer to it in the 
subsequent tables, and a definition explaining the way it was measured. 
 
Big4 Dummy variable that equals one if the 

auditing firm is one of the Big4 auditing 
companies and zero otherwise 

ar Dummy variable that equals one if the 
observation corresponds to a period after 
the change in the regulation and zero if the 
measurements were made before the 
reform. 

Big4×ar Interaction term (Big4 and ar). 
ind Indebtedness, measured through the debt 

to total assets ratio. 
fec Financial expenses coverage measured 

through the profit before interests and taxes 
to financial expenses ratio. 

fsize Size of the audited firm, measured through 
the natural logarithm of the total assets. 

roi Profitability of the company measured 
through the return on investment (ROI) 
ratio. 

	

	 	

This table presents, for each of the independent variables in the study, the code which

will be used to refer to it in the subsequent tables, and a definition explaining the way

it was measured.

We also computed the absolute value of the abnormal ac-
cruals (both incremental and decremental, unsigned discre-
tionary accruals), which is considered a good indicator of the
combined effect of the decision to alter the results upwards
or downwards (Warfield et al., 1995).

These kinds of indicators have been used in prior works re-
lated to this issue such as Navarro García & Martínez Conesa
(2004), Kwon et al. (2007), Tsipouridou and Spathis (2012),
De las Heras et al., (2012), and Yasar (2013), among others.

Table 2 contains a summary of the dependent variables in
our models and the code we will use hereafter to refer to
them.

With regard to the independent variables, we included the
indicators needed to test whether the formulated hypothesis
holds. First, we considered a dummy variable that indicates
whether the observation corresponds to a company audited
by a Big auditor. A number of prior studies have included a
Big4 dummy as proxy of auditor size (i.e., Cano Rodríguez,
2007; Arnedo et al., 2008; Boone et al., 2010; Yasar, 2013;
Aguiar Díaz and Díaz Díaz, 2015, among many others).

We also included another dummy indicating if the obser-
vation is from a period before or after each legal reform.
Pre/post-reform variables have been considered in some
prior studies (e.g., De las Heras et al., 2012). Then, we cal-
culated the interaction of the period and the Big4 dummies.
This interaction term was used to test the hypothesis, which,
as noted earlier, is aimed at assessing whether each of the
legal reforms of auditing in Spain had a differential effect on
audit quality depending on the type of auditor.

In addition to the variables used to test the hypothesis, we
included in the models a number of control variables which
may eventually have an effect on the dependent variables
in the models (the discretionary accruals). These variables
are proxies of the level of indebtedness, financial expenses
coverage, firm size, and profitability.

The level of indebtedness was included in prior studies
(Vander Bauwhede and Willekens, 2004; Maijoor and Van-
straelen, 2006; Cano Rodríguez, 2007; Kwon et al., 2007;
Tsipouridou and Spathis, 2012, De las Heras et al., 2012,
Yasar, 2013, among others) because highly leveraged firms
may have greater incentives for earnings management, either
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Table 4
Discretional accruals means for the periods surrounding the legal reforms

Table 4: Discretional accruals means for the periods surrounding the legal reforms 
 
This table presents the winsorized means (winsorized fraction=1%) of the three variables used as proxies of discretional 
accruals. Observations are grouped according to the dummy variables ar and Big4. 
 
Panel A: Discretional accruals means for the periods surrounding 
the 2002 reform 

 Big4=0 Big4=1 
 ar=0 ar=1 Difference ar=0 ar=1 Difference 
in_abn_accruals 0.091 0.058 0.033 0.079 0.044 0.035*** 

de_abn_accruals 0.245 0.342 -0.097 0.203 0.285 -0.082 

absdisaccruals 0.336 0.362 -0.026 0.291 0.304 -0.013 

* p < 0.10, ** p < 0.05, *** p < 0.01 
 
Panel B: Discretional accruals means for the periods surrounding the  
2010 reform 

 Big4=0 Big4=1 
 ar=0 ar=1 Difference ar=0 ar=1 Difference 
in_abn_accruals 0.024 0.127 -0.103*** 0.031 0.1 -0.069*** 

de_abn_accruals 0.063 0.139 -0.076 0.052 0.087 -0.035** 

absdisaccruals 0.087 0.266 -0.179*** 0.099 0.203 -0.104*** 

* p < 0.10, ** p < 0.05, *** p < 0.01 
 
Panel C: Discretional accruals means for the periods surrounding 
The 2015 reform 

 Big4=0 Big4=1 
 ar=0 ar=1 Difference ar=0 ar=1 Difference 
in_abn_accruals 0.129 0.196 -0.067 0.147 0.163 -0.016 

de_abn_accruals 0.39 0.341 0.048 0.39 0.244 0.146 

absdisaccruals 0.519 0.537 -0.018 0.537 0.407 0.129 

* p < 0.10, ** p < 0.05, *** p < 0.01 
	

	 	

This table presents the winsorized means (winsorized fraction=1) of the three vari-

ables used as proxies of discretional accruals. Observations are grouped according to

the dummy variables ar and Big4.

income increasing or income decreasing (DeFond and Jiam-
balvo, 1994; Peasnell et al., 2005, among others). For a more
accurate measurement of the impact of indebtedness on man-
agement’s decisions, we also included in the models an indic-
ator of financial expenses coverage.

Empirical studies have also shown that firm size may have
an impact -either positive or negative- on discretionary accru-
als (Becker et al., 1998; Chung et al., 2002). So, following
prior studies (Jeong and Rho, 2004; Maijoor and Vanstraelen,
2006; Cano Rodríguez, 2007; Kwon et al., 2007; Arnedo et
al., 2008; Tsipouridou and Spathis, 2012; De las Heras et al.,
2012, Yasar, 2013, among others), we included an indicator
of the size of the audited firm.

Finally, previous studies have suggested a close positive
relationship between profitability and the propensity of the
company to have discretionary accruals (e.g., Kothari et al.,
2005). So we, as well as other authors (i.e. Maijoor and Van-
straelen, 2006; De las Heras et al., 2012; Aguiar Díaz & Díaz
Díaz, 2015), included in our models a proxy of profitability
among the control variables.

Table 3 contains a summary of the independent variables
in our models and the code we will use hereafter to refer to
them.

Table 4 contain some summary descriptive statistics.
The results provide evidence indicating that neither the

2002 reform nor the 2015 one have significant effects in
terms of the evolution of the financial information quality

issued by Spanish listed firms. We only observe an statistic-
ally significant decrease in the use of incremental abnormal
accruals after the 2002 reform which occurs only in the case
of firms audited by Big4 auditors. This results would sup-
port our hypothesis and would indicate an improvement in
the quality of financial reporting after the 2002 reform for
firms audited by the Big4 However, panel B shows a general
increase in abnormal accruals after the legal reform of 2010.
There are statistically significant incraeses in the size of all
types of abnormal accruals (i.e. incremental, decremental
and unsigned). The 2010 reform seems to have a negative
effect in terms of a decrease in the quality of financial report-
ing. Moreover this effect seems to be particularly intense for
small auditors. Finally the 2015 reform seems to produce
mixed results allowing an intensification in the use of incre-
mental abnormal accruals especially in the case of small aud-
itors and a reduction in the use of decremental abnormal re-
turns. Nevertheless, none of these variations are statistically
significant.

Table 5 shows the correlation matrix. Interestingly enough
neither Big4 nor ar are correlated to any of our measures of
abnormal accruals. We find evidence that firm size and prof-
itability are negatively related to abnormal accruals while
firm’s leverage relates positively to abnormal accruals. As
expected larger and more profitable companies show higher
financial reporting quality while the opposite occurs for more
leveraged and consequently riskier companies.

Models

The main empirical method used in this research is regres-
sion analysis. We first estimated a series of pooled Ordinary
Least Squares (pooled OLS) regression equations by means
of which we calculated the effect of the change in the audit
regulation on audit quality. We specifically hypothesized a
differential effect depending on auditor size. In order to ad-
just standard errors for heteroscedasticity and serial correla-
tion we use clustering at the firm level (Petersen, 2009).

Our approach requires the measurement of data before
and after the application of the treatment. In our case, as
detailed above, the measurement of the proxies of audit qual-
ity explained in section 3.2 corresponds to the periods before
and after the entry into force of the modifications of the reg-
ulatory framework of auditing. For each of the legal reforms,
the regression equation that was finally estimated takes the
following form:

Yi = β0 + β1 × big4i + β2 × ari + β3 ×
�
Big4i×ar i

�
+∑

βk × controlk + ϵi (1)

Where:

Yi is the proxy used to measure the quality of the audit work,
that is, the variables measuring discretional accruals. Then,
for each of the legislative reforms, we estimated a model for
each one of the proxies.

The different βi are the coefficients to be estimated. β3 is
the coefficient of interest as it is the coefficient of the compos-
ite variable Big4 × ar which indicates the differential effect
of the change in the regulation depending on auditor size.

Controlk are the indicators included as control variables,
namely ind, fec, fsize and roi. Finally, ϵi is the regression
residual. In all models standard errors are clustered at firm
level.

One concern about the estimation of the model described
consists in the potential effect that financial reporting qual-
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Table 5
Correlation matrix of the main variables

Table 5: Correlation matrix of the main variables 
 

 absdisaccruals de_abn_accruals in_abn_accruals ar big4 in fsize roi 
de_abn_accruals 0.9789 

       
 

(0.0000) 
       in_abn_accruals 0.0189 0.1859 

      
 

(0.691) (0.0001) 
      ar -0.0262 0.0352 0.0465 

     
 

(0.582) (0.4587) (0.328) 
     big4 -0.0551 0.0445 -0.0475 0.0051 

    
 

(0.2457) (0.3492) (0.3175) (0.914) 
    in 0.1033 -0.114 -0.0612 -0.1001 -0.0903 

   
 

(0.0294) (0.0162) (0.1978) (0.0348) (0.0569) 
   fsize -0.1393 0.116 -0.1024 0.0137 0.4629 -0.0961 

  
 

(0.0032) (0.0144) (0.0308) (0.7732) (0.0000) (0.0427) 
  roi -0.1477 0.1489 0.018 0.0757 0.0345 0.022 0.0734 

 
 

(0.0018) (0.0016) (0.7045) (0.1106) (0.468) (0.6434) (0.1219) 
 fec -0.0348 0.0236 -0.0519 0.0148 0.0573 -0.0432 0.0319 0.1088 

 
(0.4634) (0.6191) (0.2742) (0.7547) (0.2279) (0.363) (0.5017) (0.0217) 

P values in parentheses 
	 	ity might have on the probability that a company hires Big4

auditor’s services. There is evidence that firms audited by
Big4 firms show lower absolute values of abnormal accru-
als (Becker et al., 1998; Francis et al., 1999). Therefore,
firms holding aggressive financial reporting practices might
resort to Big4 auditors in order to alleviate this problem or
conversely avoid Big4 audit firms to elude strict supervision.
We address this potential endogeneity issue by using a two-
stage approach to control for the effects of audit selection on
the firm’s financial reporting quality. As a company grows
in complexity it becomes more difficult to control (Kinney &
McDaniel, 1989). Therefore, complex firms are more likely
to select big audit firms who deliver high quality audit ser-
vices (Simunic, 1980; Simunic & Stein, 1987; Hay & Davis,
2004). We consider one proxies of firm’s complexity previ-
ously used in the literature: the number of foreign subsidi-
aries as instrument for the Big4 selection. This variable is
strongly and positively correlated with the selection of Big4
auditors and shows no correlation with any of our proxies of
financial reporting quality. The first stage binary model of
Big 4 auditor selection controls also for other firms’ features
such as firms profitability, inventories and receivables to total
assets, financial leverage and size (Lawrence, Minutti-Meza,
and Zhang (2011).

We test if big4 auditor selection is endogenous by including
the residual from the big4 selection model in the financial
reporting quality. If the coefficient on the estimated residual
is statistically significant the model suffers from endogeneity
bias. In that case we use the predicted probabilities of the
Big4 selection as the instrumental variable in the financial
reporting quality model. Both OLS and instrumental variable
estimations are shown in the next section.

Results

2002 Reform

Table 6 shows the results of the regression models estim-
ated to test H1 for the 2002 reform, that is, whether the entry
into force of the Financial Law caused a bigger reduction of
discretionary accruals for the case of companies audited by
Big firms than for companies audited by the rest of the audit-
ors. Panel A of this table presents results of the pooled-OLS
estimation of equation (1) while Panel B shows results using
the fitted probabilities of Big4 selection as an instrument.

The examination of the results from panel A in table 6 sug-
gests that auditor size has no effect for any of the proxies
of discretionary accruals. However, the models with instru-
mented Big4 reveals that Big4 auditors are associated with a
more intensive use of abnormal accruals. Nevertheless, Big4
auditors are associated with conservative income decreasing
earnings management, which should not be classified as ag-
gressive reporting. In addition, in none of the models is the
coefficient of ar significantly different from zero at the usual
significance levels. Thus, we can conclude that on a global
basis the Financial Law did not have an effect on discretion-
ary accruals.

Furthermore, none of the interaction term coefficients
(Big4 x ar) are significantly different from zero. In view of
this, the change in the behavior of Big auditors is not signi-
ficantly different from that of non-Big ones. Therefore, these
findings suggest that H1 does not hold for the case of the
2002 reform and the change in the audit regulation did not
have a differential effect on the behavior of Big auditors.

These results are consistent with the findings of prior au-
thors who studied reforms of audit regulation in countries
with legal and institutional environments similar to that of
Spain, for example Vander Bauwhede and Willekens (2004)
for the case of Belgium, Tsipouridou and Spathis (2012) for
the case of Greece, and Yasar (2013) for the case of Turkey.
They are also consistent with those of Navarro García and
Martínez Conesa (2004), who studied accounting manipula-
tion and audit quality in a sample of listed Spanish firms or
De las Heras et al., (2012), who analyzed a sample contain-
ing both listed and non-listed firms.

However, it is noteworthy that some studies conducted in
the Spanish setting (Cano Rodríguez, 2007; 2010) found
a significant effect of the type of auditor. The reason for
this may lie in the fact that this author included in his
samples only non-listed firms. Hence, the effect of changes
in audit regulation may greatly differ depending on the type
of audited entity.

Finally, we must also remark that none of the control vari-
ables we included in the models is significant. We have only
found some evidence indicating that firm’s size is negatively
associated with the use income increasing abnormal accru-
als and positively associated to income decreasing abnormal
accruals. Nevertheless, this relationship is not stable across
the different estimations (i.e. models with and without instru-
mented variables) and it is only partially significant.
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Table 6
Regression models (2002 reform and Big4 versus non-Big4 auditors).
Table 6: Regression models (2002 reform and Big4 versus non-Big4 auditors) 
 
Panel A: Pooled OLS estimations with clustering 
 (1) (2) (3) 
 in_abn_accruals de_abn_accruals absdisaccruals 
Big4 -0.0168 0.00551 -0.00733 
 (-0.35) (0.05) (-0.07) 
ar -0.0380 0.131 0.0500 
 (-0.78) (0.71) (0.29) 
Big4 × ar -0.000619 -0.0891 -0.0704 
 (-0.01) (-0.43) (-0.37) 
ind 0.0263 0.111 0.0465 
 (0.63) (0.69) (0.30) 
fsize -0.00185 0.0452* 0.0321 
 (-0.31) (1.67) (1.35) 
roi 0.0617 -0.160 -0.119 
 (0.64) (-0.57) (-0.42) 
fec -0.0000771 -0.000106 -0.000153 
 (-1.24) (-0.90) (-1.19) 
_cons 0.194* 0.567 0.783 
 (1.96) (0.76) (1.14) 
N 457 457 457 
r2_a 0.0159 0.0256 0.0301 
F 1.398 1.614 1.652 
p 0.173 0.0935 0.0833 
N_clust 102 102 102 
t statistics in parentheses  
* p < 0.10, ** p < 0.05, *** p < 0.01 
 
Panel B: Estimations with instrumented Big4  
 (1) (2) (3) 
 in_abn_accruals de_abn_accruals absdisaccruals 
Big4 
(instrumented) 

0.205 0.650** 0.862** 

 (1.50) (2.29) (2.38) 
ar -0.0191 -0.0152 0.132 
 (-0.18) (-0.03) (0.33) 
Big4 × ar -0.0193 0.0969 -0.150 
 (-0.15) (0.18) (-0.32) 
ind -0.000196 0.0325 -0.0451 
 (-0.00) (0.21) (-0.28) 
fsize -0.0140* 0.000754 -0.0151 
 (-1.77) (0.03) (-0.50) 
roi -0.00608 -0.380 -0.363 
 (-0.06) (-1.15) (-1.19) 
fec -0.0000676 -0.0000706 -0.000124 
 (-1.19) (-0.54) (-0.91) 
_cons 0.183 0.639 0.716 
 (1.57) (0.87) (1.00) 
N 457 457 457 
r2_a 0.0279 0.0298 0.0395 
F 2.012 1.805 1.713 
p 0.0270 0.0522 0.0695 
N_clust 101 101 101 
t statistics in parentheses 
* p < 0.10, ** p < 0.05, *** p < 0.01 
	 	

Panel A of this table presents results of the pooled-OLS estimation of equation (1) for

the 2002 reform and each one of the variables used to measure discretionary accruals.

Panel B shows results of estimations for the same equation using the fitted probabilities

of Big4 auditor selection as an instrument. Among the independent variables we

included the type of auditor (Big4 versus non-Big4). The different models correspond

to the equation explained in subsection 5.3. For each one of the coefficients in each

equation, we show the parameter estimation and the t statistic (below in parentheses,

being * = p < 0.10, ** = p < 0.05, and *** = p < 0.01). Cells having p values lower

than .10 are displayed in bold typeface. All models include SIC industry dummy

variables. Standard errors are clustered at the firm level. We also display for each

regression equation the number of observations, the adjusted r2, the F statistic and its

corresponding p value and the number of clusters.

2010 Reform

Table 7 shows the results of the regression models estim-
ated to test H1 for the 2010 reform, that is, the entry into
force of Law 12/2010 caused a differential effect between
the audit quality of companies audited by Big auditors and
that of firms audited by other auditors. Panel A of this table
presents results of the pooled-OLS estimation of equation (1)
while Panel B shows results using the fitted probabilities of
Big4 selection as an instrument.

Results show that companies audited by Big4 firms seem to
have higher incremental accruals. Specifically, being audited
by a Big4 firm is associated with an increase of 0.10 and 0.14
in incremental abnormal accruals and unsigned abnormal ac-
cruals with respect to companies audited by other auditors.

Regarding the effects of the reform (proxied through the ar
variable), results in table 7 suggest that the entry into force
of Law 12/2010 caused a significant increase of the incre-
mental and unsigned abnormal accruals. This provides evid-
ence that the reform decreased the quality of the audit work.
One possible explanation for the effect of the passing of the
Law is that among its provisions there was a reduction of
the amount of economic sanctions to auditors. This suggests
that the alleviation of the economic effect of the sanctions
may hinder the improvement in the financial reporting qual-
ity expected from this legal reform.

With regard to the variable used to test the hypothesis, that
is, the interaction effect between the type of auditor and the
dummy used to indicate the period (Big4 × ar), it is signific-
ant for the case of the incremental discretional accruals. In
this case there seems to be a slight positive effect in terms
of a lower deterioration of financial reporting quality after
the legal reform for firms audited by Big4 auditors. The mag-
nitude of such effect almost compensates the aforementioned
effect of the reform, so we can conclude that for the case of
Big4 auditors the reform had no effect on audit quality as it
had effects only on the work of smaller auditors.

Consequently, we can conclude that our data gives some
support to H1 for the case of the 2010 reform, as for the
case of incremental accruals we found a significant difference
between the effect of the legal reform in firms audited by Big
and non-Big auditors. Again, we must indicate that the res-
ults are consistent with those of other authors who addressed
this topic in countries with institutional environments similar
to that of Spain.

Finally, and regarding the control variables we included in
the models, we found evidence consistent with that of the cor-
relation matrix. Big and profitable companies show higher
financial reporting quality while the opposite occurs for more
leveraged and consequently riskier companies.

2015 Reform

Table 8 shows the results of the regression models estim-
ated to test H1 for the 2015 reform, that is, the passing of the
2015 Law on Auditing caused a differential effect between
the audit quality of companies audited by Big auditors and
that of firms audited by other auditors. Panel A of this table
presents results of the pooled-OLS estimation of equation (1)
while Panel B shows results using the fitted probabilities of
Big4 selection as an instrument.

The examination of the results in table 8 reveals that
neither the auditor size nor the period surrounding the re-
form (before – after) seem to have an effect on any of the
three indicators of audit quality. In light of these results,
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Table 7
Regression models (2010 reform and Big4 versus non-Big4 auditors).

	

Table 7: Regression models (2010 reform and Big4 versus non-Big4 auditors) 
Panel A of this table presents results of the pooled-OLS estimation of equation (1) for the 2010 reform and each one of 
the variables used to measure discretionary accruals. Panel B shows results of estimations for the same equation using 
the fitted probabilities of Big4 auditor selection as an instrument. Among the independent variables we included the type 
of auditor (Big4 versus non-Big4). The different models correspond to the equation explained in subsection 5.3. For 
each one of the coefficients in each equation we show the parameter estimation and the t statistic (below in 
parentheses, being * = p < 0.10, ** = p < 0.05, and *** = p < 0.01). Cells having p values lower than .10 are displayed in 
bold typeface. All models include SIC industry dummy variables. Standard errors are clustered at the firm level. We also 
display for each regression equation the number of observations, the adjusted r2, the F statistic and its corresponding p 
value and the number of clusters. 
 
Panel A: Pooled OLS estimations with clustering 
 (1) (2) (3) 
 in_abn_accruals de_abn_accruals absdisaccruals 
Big4 0.101*** 0.0439 0.145** 
 (3.86) (0.79) (2.57) 
ar 0.0339* 0.0191 0.0822** 
 (1.73) (0.86) (2.31) 
Big4×ar -0.0350 -0.0162 -0.0529 
 (-1.12) (-0.27) (-0.72) 
ind 0.00151 0.0515*** 0.0574*** 
 (0.15) (6.81) (5.59) 
fsize -0.0112** -0.00861 -0.0242** 
 (-2.61) (-1.31) (-2.46) 
roi -0.116 -0.183** -0.349*** 
 (-0.89) (-2.22) (-3.04) 
fec -0.00000123 -0.000000455 -0.00000210 
 (-1.62) (-0.39) (-1.32) 
_cons 0.166*** 0.0986 0.291*** 
 (3.11) (1.16) (2.62) 
N 486 486 486 
r2_a 0.0496 0.0799 0.0467 
F 7.048 31.52 15.28 
p 1.20e-10 5.08e-35 3.01e-21 
N_clust 131 131 131 
t statistics in parentheses 
* p < 0.10, ** p < 0.05, *** p < 0.01 
Panel B: Estimations with instrumented Big4  
 (1) (2) (3) 
 in_abn_accruals de_abn_accruals absdisaccruals 
Big4 0.258** -0.0447 0.358* 
 (2.00) (-0.37) (1.91) 
ar 0.243*** 0.0264 0.405** 
 (2.67) (0.24) (2.00) 
Big4×ar -0.199** 0.00414 -0.354 
 (-2.02) (0.03) (-1.58) 
ind 0.00229 0.0512*** 0.0562*** 
 (0.22) (5.83) (5.16) 
fsize -0.0158* -0.00550 -0.0268** 
 (-1.97) (-0.67) (-2.42) 
roi -0.149 -0.170* -0.369*** 
 (-0.99) (-1.88) (-2.86) 
fec 0.00000232 -0.00000133 0.00000252 
 (1.22) (-0.89) (0.99) 
_cons 0.0261 0.119 0.0901 
 (0.55) (1.66) (0.84) 
N 486 486 486 
r2_a 0.0539 0.0798 0.0473 
F 3.53 50.47 29.00 
p 0.0091 0.0000 0.0000 
N_clust 131 131 131 
t statistics in parentheses 
* p < 0.10, ** p < 0.05, *** p < 0.01 
  Panel

A of this table presents results of the pooled-OLS estimation of equation (1) for the

2010 reform and each one of the variables used to measure discretionary accruals.

Panel B shows results of estimations for the same equation using the fitted probabilit-

ies of Big4 auditor selection as an instrument. Among the independent variables we

included the type of auditor (Big4 versus non-Big4). The different models correspond

to the equation explained in subsection 5.3. For each one of the coefficients in each

equation we show the parameter estimation and the t statistic (below in parentheses,

being * = p < 0.10, ** = p < 0.05, and *** = p < 0.01). Cells having p values

lower than .10 are displayed in bold typeface. All models include SIC industry dummy

variables. Standard errors are clustered at the firm level. We also display for each re-

gression equation the number of observations, the adjusted r2, the F statistic and its

corresponding p value and the number of clusters.

Table 8
Regression models (2015 reform and Big4 versus non-Big4 auditors).

Table 8: Regression models (2015 reform and Big4 versus non-Big4 auditors) 
Panel A of this table presents results of the pooled-OLS estimation of equation (1) for the 2015 reform and each one of 
the variables used to measure discretionary accruals. Panel B shows results of estimations for the same equation using 
the fitted probabilities of Big4 auditor selection as an instrument. Among the independent variables we included the type 
of auditor (Big4 versus non-Big4). The different models correspond to the equation explained in subsection 5.3. For 
each one of the coefficients in each equation, we show the parameter estimation and the t statistic (below in 
parentheses, being * = p < 0.10, ** = p < 0.05, and *** = p < 0.01). Cells having p values lower than .10 are displayed in 
bold typeface. All models include SIC industry dummy variables. Standard errors are clustered at the firm level. We also 
display for each regression equation the number of observations, the adjusted r2, the F statistic and its corresponding p 
value and the number of clusters. 
 
Panel A: Pooled OLS estimations with clustering 
 (1) (2) (3) 
 in_abn_accruals de_abn_accruals absdisaccruals 
Big4 0.0714 0.138 0.209 
 (1.25) (0.56) (0.88) 
ar 0.0639 -0.0634 0.000546 
 (1.14) (-0.22) (0.00) 
Big4×ar -0.0493 -0.0350 -0.0843 
 (-0.85) (-0.11) (-0.26) 
ind -0.00881 0.0835 0.0747 
 (-1.55) (1.28) (1.16) 
fsize -0.0175** -0.0443 -0.0618* 
 (-2.24) (-1.22) (-1.67) 
roi 0.00645 -0.560 -0.554 
 (0.19) (-1.29) (-1.29) 
fec -0.0000184*** -0.0000150 -0.0000334 
 (-3.04) (-0.78) (-1.61) 
_cons 0.346*** 0.823* 1.169** 
 (4.08) (1.95) (2.61) 
N 487 487 487 
r2_a 0.0577 0.0215 0.0353 
F 4.253 3.416 4.540 
p 0.0000 0.0000 0.0000 
N_clust 150 150 150 
t statistics in parentheses 
* p < 0.10, ** p < 0.05, *** p < 0.01 
 
Panel B: Estimations with instrumented Big4  
 (1) (2) (3) 
 in_abn_accruals de_abn_accruals absdisaccruals 
Big4 0.153 -0.568 -0.414 
 (1.57) (-1.18) (-0.88) 
ar 0.102 -0.114 -0.0119 
 (0.89) (-0.15) (-0.01) 
Big4×ar -0.157 0.565 0.409 
 (-1.41) (1.06) (0.79) 
ind -0.00951 0.0805 0.0710 
 (-1.64) (1.26) (1.13) 
fsize -0.0143* -0.0401 -0.0545 
 (-1.66) (-0.70) (-0.91) 
roi -0.00156 -0.570 -0.572 
 (-0.04) (-1.28) (-1.30) 
fec -0.0000180*** -0.0000136 -0.0000317 
 (-3.14) (-0.71) (-1.47) 
_cons 0.287*** 0.998** 1.285** 
 (3.10) (2.07) (2.55) 
N 487 487 487 
r2_a 0.0549 0.0219 0.0340 
F 3.954 3.991 5.766 
p 0.0000 0.0000 0.0000 
N_clust 150 150 150 
t statistics in parentheses 
* p < 0.10, ** p < 0.05, *** p < 0.01 
	

	

Panel A

of this table presents results of the pooled-OLS estimation of equation (1) for the 2015

reform and each one of the variables used to measure discretionary accruals. Panel B

shows results of estimations for the same equation using the fitted probabilities of Big4

auditor selection as an instrument. Among the independent variables we included the

type of auditor (Big4 versus non-Big4). The different models correspond to the equa-

tion explained in subsection 5.3. For each one of the coefficients in each equation, we

show the parameter estimation and the t statistic (below in parentheses, being * = p <

0.10, ** = p < 0.05, and *** = p < 0.01). Cells having p values lower than .10 are dis-

played in bold typeface. All models include SIC industry dummy variables. Standard

errors are clustered at the firm level. We also display for each regression equation the

number of observations, the adjusted r2, the F statistic and its corresponding p value

and the number of clusters.
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there is evidence neither of differentiated behavior of Big4
auditors nor of the effectiveness of the law’s entry into force.

What is more, the interaction between auditor size and
period (Big4 × ar) is not significant in any of the models. So,
it is observed that for the case of the 2015 reform, H1 does
not hold. With regard to the control variables, only firm size
and interest coverage seem to have a significant and posit-
ive effect on audit quality. Large firms and those with high
interest coverage ratios show lower levels of income increas-
ing abnormal accruals. This is consistent with large firms
being under intense public scrutiny and solvent firms lacking
incentives to manipulate their performance indicators.

The results obtained from the analysis of the three reforms
indicate that in Spain only the 2010 change in the audit reg-
ulation has led to some (albeit weak) difference between the
quality of the audits of listed companies performed by Big
firms and that of non-Big ones. And in this case, the effect of
this legal reform characterized by a decrease in the economic
penalties to audit firms, was a deterioration of the firm’s fin-
ancial reporting quality. Nevertheless, this deterioration was
lower for firms audited by big auditors.

As for the possible reasons behind the lack of any other rel-
evant effects from the 2002 and 2015 reforms, they can be
twofold. First, the Spanish institutional environment offers
such a low degree of protection to investors that the regula-
tion of auditing does not really matter. This has an important
practical implication which is that the most effective meas-
ures for the improvement of the quality of auditing should be
those aiming at creating a better institutional environment.
In other words, the effective enforcement of the legislation
should be guaranteed. Secondly, another possible explana-
tion is that the tightening of legislation and sanctions was
not enough to produce changes in behavior and especially
changes in the differential behavior of the Big auditing firms
versus the rest.

With regard to the comparison with prior research efforts,
the lack of differences between Big and non-Big auditors in
terms of reduction in earnings management had previously
been evidenced for the Spanish case (Navarro García and
Martínez Conesa, 2004, De las Heras et al., 2012) as well
as for other European countries such as Belgium, France and
Greece (Vander Bauwhede and Willekens, 2004; Tsipouridou
and Spathis, 2012) and also for other non-European settings
as for example Korea (Kim and Hwang, 1998; Park et al.,
1999; Jeong and Rho, 2004).

All these countries have a feature in common, namely that
they were classified in the second and third clusters in the
work by Leuz et al. (2002). The work by Leuz et al. performs
a descriptive cluster analysis to identify groupings of coun-
tries with similar institutional characteristics and provides
descriptive evidence on systematic patterns with regard to
earnings management across groups of countries with sim-
ilar institutional characteristics. The countries were classified
into three clusters. The first cluster is characterized by large
stock markets, lower ownership concentration, extensive out-
sider rights, high disclosure, and strong legal enforcement.
This cluster includes, among others, USA and the UK. For
these countries, prior research has evidenced that the type of
auditor has a significant influence on the reduction of earn-
ings management (DeAngelo, 1981; DeFond and Jiambalvo,
1991; Becker et al., 1998; Francis et al., 1999; Bauwhede
et al., 2003; Cai et al., 2005). By contrast, second and third
clusters comprise several Asian and Southern European coun-
tries, including Spain. These countries have smaller stock
markets, higher ownership concentration, weaker investor
protection, lower disclosure levels and weaker enforcement.

In other words, these countries have an institutional envir-
onment with certain characteristics that mean that changing
the audit regulation is not enough to improve the quality of
the audit work.

Extended Analysis

To complete the results discussed in the preceding sec-
tion, we estimated a series of additional analyses. First, we
considered as dependent variables other accruals measures:
a) the signed discretional accruals using the modified Jones
model in Dechow et al., (1995), b) the unsigned discretional
accruals adjusted by the industry median value, and c) the
natural logarithm of unsigned discretional accruals adjusted
by the industry median value. Results confirm the findings
discussed in the preceding section.

Secondly, we took into account that managers are likely
to rely on income-increasing accruals within 5% of total as-
sets to attain their earnings goals (Boone et al., 2012; Park,
2015, 2017). So, we used an additional measure of accruals,
which is the loss avoidance (LA). We define LA as the use of
income-increasing discretionary accruals to avoid reporting
a loss. It is a dummy variable equal to 1 if the firmt’s pre-
managed earnings (net income deflated by total assets in the
prior fiscal year – discretionary accruals) fall short of zero by
less than 5% of total assets, and 0 otherwise. We estimated a
series of logit models, in which LA is the dependent variable
and the independent variables are the same as explained in
section 5.2. Results of this analysis are also consistent with
those reported in section 6, but disagree with those obtained
by Cano Rodríguez (2007; 2010). As noted above, the reason
for this may lie in the fact that the samples analyzed by this
author contain only non-listed firms.

Thirdly, we estimated a series of models considering altern-
ative proxies of audit quality, namely the propensity to issue
a modified audit opinion (MAO) and a going concern (GC)
opinion. A higher propensity to issue a MAO is viewed as an
indicator for higher audit quality (Chen et al., 2010, Krishnan
et al. 2015) but this may indicate auditor conservatism in-
stead of higher audit quality (DeFond and Zhang, 2014). We
estimated a series of logit models in which we considered as
dependent variable a dummy which equals zero in the event
of a modified audit opinion, and zero otherwise. As inde-
pendent variables we considered the same as for the prior
analyses. Results confirm the findings discussed in section 6.
With regard to the models where the dependent variable was
the propensity to issue a GC opinion, the results confirm also
that H1 does not hold.

Finally, we replaced the Big4 dummy by an alternative spe-
cification of the type of auditor that specifically takes into
account the postulates of the deep pockets theory. So, we
included the proxy of the wealth of the audit firm used by
Krishnan et al., (2015), which is auditor size (the natural
logarithm of the total assets of the auditor7). According to
the deep pockets theory, large auditors have more resources
and are exposed to a greater risk of litigation and regulat-
ory sanctions, meaning they have more incentives to increase
the quality of the audit work. Results of this additional ana-
lysis confirm those in tables 5 to 7. This is inconsistent with
the findings of Krishnan et al., (2015), which provide empir-
ical evidence that deep pockets auditors are associated with
higher audit quality. This may be due to the fact that these
authors studied the Chinese case, which is characterized by

7This information was also obtained from the Bureau Van Dijk’s SABI
(Sistema de Análisis de Balances Ibéricos) database.
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a legal and institutional environment different from that of
Spain.

Conclusions

The objective of our work was to provide empirical evid-
ence on the effect of the reforms of the Spanish auditing
legislation on audit quality. Specifically, we tried to assess
whether they produce a differential effect depending on the
size of the auditor (Big4 vs non-Big4). There is a number of
prior studies that relate the quality of the audit to the size
of the auditor. However, this topic is especially relevant at
present, since according to the provisions of the auditing reg-
ulation currently in force, only certain types of auditors will
be allowed to audit the entities considered as PIEs. Given
that Big auditors will comply in all cases with these require-
ments, it is interesting to check whether these types of audit-
ors in particular are affected to a greater extent by the legal
reforms aimed at improving audit quality.

We used as proxy of audit quality several measures of dis-
cretionary accruals. Our findings from a sample of PIEs com-
posed of non-financial listed Spanish companies suggest that
none of the three reforms of the Spanish auditing legislation
(2002, 2010 and 2015) attained an improvement in financial
reporting quality or caused a clear differential effect on the
quality of work performed by Big auditors compared to the
rest.

These results were confirmed when we conducted a series
of extended analyses considering other accruals-based indic-
ators and two alternative proxies of audit quality, namely the
propensity to issue a modified audit opinion (MAO) and the
propensity to issue a going concern (GC) opinion. In order
to check the postulates of the deep pockets theory, we also re-
placed the Big4 dummy by another proxy of auditor size (the
total assets of the auditor). No significant differences were
found.

As for possible explanations for our results, we must high-
light that in our study we analyzed the case of Spain. This is
a country with a legal and institutional environment charac-
terized by relatively low levels of litigation risk and investor
protection. These factors should discourage the pursuit of
higher quality audits by large audit firms. In fact, previous
empirical evidence from Spain suggests that the intensity of
earnings management practices does not depend on the size
of the auditor (Navarro García and Martínez Conesa, 2004;
De las Heras et al., 2012).

As regards for the limitations of our research work, which
may be also considered as reasons for our findings, we can
mention the following: a) As is well known, the Spanish na-
tional audit market is characterized by a high degree of con-
centration in the hands of the Big4 auditors. So, the division
we made into Big / non-Big auditors can be problematic in
its practical application. b) We compared a limited number
of years before and after each reform, that is, only to a lim-
ited extent did we assess the moderating effect of the period
after the change in the regulation. c) In order to assess the
full effects of the latest reform, we will have to wait for the
entry into force of the Royal Decree that develops the 2015
Audit Law. d) Lastly, we analyzed only one specific type of
PIE, namely the segment of listed firms.

In spite of such limitations, the results have relevant im-
plications for regulators, since the reforms implemented, es-
pecially the latest one, are based on the premise that greater
requirements to auditors will result in higher audit quality
levels. Our findings do not give support to this argument.
Moreover, the measures included in the latest reform may

produce pernicious effects on the Spanish auditor market,
such as a greater concentration of the PIE segment in the
hands of the Big4 firms or the incentives to auditors to be-
have opportunistically, offering different levels of quality de-
pending on the client.

The final conclusion is that in Spain the institutional en-
vironment does not allow the audit regulation reforms to be
effective in terms of improving the quality of the work of the
auditor. In light of this, changes in regulation alone are not
sufficient. They need to be accompanied by effective mech-
anisms to ensure that auditors comply with the standards as
intended. The results of our study may be of interest in the
context of the EU. Furthermore, they may be extrapolated
to other countries with institutional environments similar to
Spain.

For all these reasons, we consider that the in-depth study
of the effectiveness of the reforms of audit regulation and
their differential effect on different types of auditors may be
a fruitful avenue of research. As future research work it could
be worthwhile to extend the analysis of the reforms consider-
ing their effects on different types of entities apart from listed
firms. The separate analysis of other types of auditors, such
as second tier or specialized ones, is also an interesting re-
search opportunity. These auditors are particularly relevant
because, as noted above, the 2015 reform imposed compet-
ence requirements and mandatory rotation at firm level to
the auditors of PIEs. Therefore, second-tier and specialized
auditors are a viable alternative to Big Firms, since both have
similar incentives to maintain their independence and repu-
tation (Boone et al., 2010). In fact, there is evidence that the
quality of the audit work performed by these firms is similar
to that provided by Big4 firms and superior to that of smaller
auditors (Chin and Chi, 2009, Boone et al., 2010; Reitchel
and Wang, 2010; Chi and Chin, 2011; Cassell et al., 2013;
Aguiar Díaz y Díaz Díaz, 2015; Ittonen et al., 2015).
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Appendix A: Measure of discretionary accruals

Discretionary accruals are estimated using the cross sec-
tional variation of the modified Jones model proposed by
Dechow et al., (1995). First, we compute total accruals
(TACR) as the change in non-cash current assets minus the
change in operating current liabilities and depreciation and
amortization expense, i.e.,

TACRT=∆(Current Assets− Cash)t

−∆ (Current Liabil i t ies− Shor t Term Debt)t

−Depreciationt

We then regress TACR on two variables: the change in rev-
enues net of the change in receivables (REV-REC); and gross
property, plant and equipment (PPE). The book value of total
assets of the previous period (TA) is used as a deflator to re-
duce heteroscedasticity.
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This last equation is estimated for each industry at two-
digit SIC level and fiscal year combination. The non-
discretionary accruals are the prediction values from the
equation indicated above, while discretionary accruals are
the residuals.
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