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The Inter dependence between Audit Market Structure
and the Quality of Financial Reporting:
The Case of Non-Audit Services

Abstract

Recently, the Commission of the European Commumnitees put up for discussion various
reform proposals intended to enhance the relighiifitaudits and to re-establish trust in the
financial market. In particular, the EU Commissgmeks to strengthen auditor independence
and to decrease the high level of audit market eoination. Using the example of a ban on
the joint provision of audit and non-audit service® show that strengthening auditor inde-
pendence and reducing market concentration magsept competing goals. Neglecting such
interdependencies in the debate on regulation cthuld lead to ill-advised regulatory deci-

sions.

Our arguments are based on a model that integaagésitegic auditor-manager game into
a circular market matching model. We show that fmithg general consulting services can
result in a decrease in the equilibrium number wditafirms (i.e., in an increase in market
concentration). Moreover, a ban on the joint sumblgeneral consulting services might even
have negative effects on the quality of auditedritial statements, since the average proba-
bility that managers will misreport increases. @uvdel predicts the opposite effects for a
prohibition on audit-related consulting serviceattinanagers purchase in order to tempt audi-
tors to compromise their independence. The efigcésban on “single-provider” auditing and
consulting thus depend on the kind of servicesualitar is allowed to offer and, in particular,
on the point in time at which consulting services Regotiated.
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1. Motivation

Immediately following the recent financial cristbere was an outpouring of public criti-
cism aimed at banks, central banks, bank regulastemdard-setters, rating agencies, and
hedge funds. As many of the financially distressstitutions had only just received unquali-
fied opinions from their auditors, the Commissidrihee European Communities has begun to
direct its focus toward the auditing process. Wiite publication of the Green Paper “Audit
Policy: Lessons from the Crisis” in October 231te EU Commission puts up for discussion
a variety of measures intended to strengthen thetifin of auditing, so that in the future the
auditing process could make a greater contributiothe stabilization of the financial sys-
tem? In November 2011, the EU Commission issued a malp@garding regulatory reforms
intended to improve the quality of audits of publiterest entitie$,as well as a proposal for a
directive that will attempt to expand the internarket for statutory audits by improving the

conditions for small and medium-sized firfhs.

In the current debate, the EU Commission placels prgrity on the strengthening ati-
ditor independence.e., the willingness of statutory auditors torsounicate any errors they
uncover in financial statements to the public. Hié Commission therefore proposes the
implementation of a limitation on the fees an adidih can earn from the provision of related
financial audit services to an audited entity ofraist 10% of the fees paid by that entity for
the statutory audit. In addition, the Commissioggasts implementing a cap on the total fees
from audit and related financial audit serviceseireed from a specific public-interest entity
of 15% (as a proportion of an audit firm’s totateaue) over two consecutive years. Moreo-
ver, the more frequent use of joint audits andaith@ption of mandatory audit firm rotation for
public-interest entities after a maximum periodsof years (exceptionally eight years) in ad-
dition to rotation of the key audit partner(s) afseven years are discussed, among other
measures. Furthermore, the EU Commission suggesstréction on the joint provision of

non-audit serviceSMore precisely, the EU Commission proposes thatllitases statutory

See Commission of the European Communities 2010.

However, thus far there has been no concrete es&d®d suggest that failures in the audit procesewac-
tually responsible for the financial crisis. Ondjgat of critical discussion in this regard was twanplaint
of the Attorney General of New York against Erns¥&ung in the case of Lehman Brothers and the @astio
of the Public Prosecutor’s Office in Berlin agaiRsicewaterhouseCoopers with regard to SachsenLB.
See Commission of the European Communities 2011b.

See Commission of the European Communities 2011a.

Article 22 Par. 2 of the Statutory Audit Directi2g®06/43/EU prescribes that in cases in which geatibe,
reasonable, and informed third party would drawdbeclusion that their independence was at ristitars
should not provide audit services. However, Arti2 which also addresses the provision of nontaett



auditors should be prevented from providing theidiclients with non-audit services that
are assessed as incompatible with the independgsiicsinterest function of auditingIn
contrast, for non-audit services that are not fumelaally incompatible with the audit func-
tion, the EU Commission suggests that the auditroittee should be empowered to assess
whether or not the auditor should provide theseises to the audited entifyhowever, audit-
related financial services could still be providéd.general, the idea behind the abolition of
“single-provider” auditing and consulting is to v the business interests of the auditor in
the audited company. In theory, auditor indepeneeacenhanced when consulting profits
contingent on decisions regarding the audit cedtifon are not at stake (“threat of self-
interest”), and when auditors must not assessehdts of their own services (“threat of self-
review”). Consequently, the EU Commission argues thrge audit firms should not be al-
lowed to supply any non-audit services to publieiiest entities and ought not to belong to a

network that provides non-audit services within Bneopean Uniof.

The second major criticism raised by the EU Comioisss related to thaigh concentra-
tion of the audit markeNumerous empirical studies have indeed confirthad the level of
supplier concentration in the audit market is qbigh, most notably in the segment auditing
listed companie¥’ In most of the internal audit markets of EU MemBéates, the so-called

“Big 4" provide audit services to more than 90% of listethpanies? Taking into consid-

vices, has been differently implemented in theotsgiMember States. In France, for example, theaehian

on the provision of non-audit services by auditother Member States are far less restrictive.

See Commission of the European Communities 2011tilé& 10.3.a. These services include expert sesvic
unrelated to the audit; tax consultancy; generatagament and other advisory services; bookkeepindg a
preparation of accounting records and financialest@nts; designing and implementing internal cdrdro
risk management; procedures related to the preparand/or control of financial information includién fi-
nancial statements and advice on risk; valuatiovises; providing fairness opinions or contributiorkind
reports; actuarial and legal services; designird) iamplementing financial information technology ®ms
for public-interest entities; participating in thkent’s internal audit and the provision of seesaelated to
the internal audit function; and broker or deal@vestment adviser, or investment banking services.

See Commission of the European Communities 20Atticle 10.3.b., which addresses the provision of
human resources services (including recruitingaemanagement) and providing comfort letters faes:
tors in the context of the issuance of an undenmtgkisecurities.

These services include auditing or reviewing oéiiimh financial statements, providing assurance anpa:
rate governance statements or on corporate sespbnsibility matters, providing assurance on tasstion

of regulatory reporting to regulators of finandiastitutions beyond the scope of the statutory taymtovid-

ing certification of compliance with tax requirent@nvhere such attestation is required by naticma| Bnd
any other statutory duty related to audit work isgab by European Union legislation on the statusmgitor

or audit firm (see Commission of the European Comitras 2011b, Article 10.2).

See Commission of the European Communities 2011tixlé 10.5. A large audit firm is one that genesat
more than one-third of its annual audit revenuesfitarge public-interest entities or belongs toework
with combined annual audit revenues within the Baem Union of more than € 1,500,000,000.

Quick/Wolz 2003 and Bigus/Zimmermann 2008 prowigecentration studies of the German audit market,
and Stefani 2006 investigates the Swiss markeaddit services. The General Accounting Office 2608-
lyzes the situation in the US, and Ewert/Londonrgenics 2006 and Le Vourc’h/Morand 2011 present evi-
dence regarding audit market concentration withenEU.

' The following audit companies are considered tig 4”: PwC, KPMG, Deloitte, and Ernst & Young.
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eration the industry specialization of audit conipanin reality only very few suppliers are
capable of auditing complex financial institutio®®r example, in Germany, auditing and
consulting services for banks and insurance conegaanie dominated by only two of the Big
4 firms® In addition, there is evidence that market conegiain is increasing over tinlé.
Most critically, the EU Commission has expresssdféar that the existing supply structure
contradicts the principles of a free common masaket could represent a risk for the function-
ing of market mechanisms. There is also the conitetrthe collapse of one of the “systemic”
suppliers could lead to an interruption in the tapinarket's supply of audited financiak
formation, which, in turn, could have negative ef§eon the stability of the financial system.
Other stakeholders have also recently expresseddbmcerns about the high level of audit
market concentratiofr.

In its current reform proposals, the EU Commissmlows a two-pronged policy in which
“auditor independence” and “market concentratioré generally regarded as two separate
areas of action. The arguments laid out in the GRa&per and in the recently published pro-
posals implicitly assume that these two problenasiean be considered separately; that is,
measures strengthening auditor independence wi,hat the most, negligible effects on
market structure andice versaa change in the level of market concentratioh mot affect

the quality of audited financial statements.

In the present paper, we focus on the potentigceffof the proposed prohibition of the
joint supply of audit and non-audit services byiafidns. Using a formal model, we show
that the abolition of “single-provider” auditing @monsulting, a measure intended to streng-
then auditor independence, can also have advefsgtsebn market structure. Thus, streng-
thening auditor independence and reducing marketesdration may represent competing

goals. This conflict, however, has not yet beeffigahtly addressed either by the EU Com-

12" See Ewert/London Economics 2006, p. 22f., and barv’h/Morand 2011, p. 89ff.

13 Le Vourc’h/Morand 2011 document similar findingstheir analysis of market concentration by categdr

industry in EU Member States.

Studies spanning several years are presented higiegt al. 2010 and by Quick/Sattler 2011.

> The House of Lords (see House of Lords 2011a, elofidords 2011b) and the British Office of FairdF
ing (OFT) (see Office of Fair Trading 2011b) havecalated concerns about audit quality and thén ftgn-
centration of suppliers in the UK'’s national audiiarket. The OFT notes that in 2010 the Big 4 fiimag-
gregate accounted for 99% (98.5%) of the audit feed by FTSE-100 (FTSE-250) companies. As a result
the OFT has referred the market for the supplytatiitory audit services to large companies in thettJthe
Competition Commission for further investigatiomdsOffice of Fair Trading 2011a). In addition, DET
has proposed measures intended to counteract¢héné market shares are unequally distributedvden
large and small audit firms.
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mission or in the academic literatdfeThe failure to anticipate mutual interference loé t

proposed measures could lead to counterproduamdatory decisions.

Our arguments are based on a model that integaastitegic game between a manager
and an auditor into a market model in the traditodrthe circular market matching models
introduced by Schmalensee 1978 and Salop 1979gUsistrategic auditor-manager game,
we investigate the managers’ incentives to misiteiheir firms’ bad economic conditions, as
well as the auditors’ incentives to exert high aediiort (in order to detect misreporting) and
to correctly report their findings to the public.eVdssume that the auditors’ effort costs de-
pend on their specialization with regard to therts’ audit-relevant characteristics. We de-
termine the auditorex anteexpected costs for auditing a specific client, datermine cost-
covering audit fees by assumiBgrtrand competition between audit firms. The zero-profit
constraint then leads to the equilibrium numbeauwdit firms active in the market for audit

services.

Regulation regarding the scope of services thetauidi allowed to provide differs signifi-
cantly across the EU Member States, and in sometiges the provision of consulting ser-
vices is not significantly restricted. In its prgads, the EU Commission differentiates be-
tween non-audit services (services that are inctiiipavith the audit function) and related

financial audit services. Thus, we analyze thréedint scenarios:

First, we consider the case in which audit firms ot allowed to provide non-audit ser-
vices to their audit clients. To show the effedishe@ proposed ban on “single-provider” au-
diting, we use the results Gfase las a reference point, i.e., we compaese Iwith two ad-
ditional scenarios in which audit firms are pergdtto offer different kinds of non-audit ser-

vices.

Second, we investigate a scenario in which audidiare allowed to supply general non-
audit-related consulting services in addition te #udit. Since audit and consulting services
are negotiated simultaneously and fees are sutlegioint in time in which decisions during
the audit process are made, non-audit fees doffemit muditor independence in our single-
period setting. However, the option to provide gahenon-audit-related consulting services
increases audit firms’ profit contributions andgtibe equilibrium number of audit firms. The

resulting increase in the degree of auditor ingusprecialization tends to reduce the addition-

16 Comunale/Sexton 2005 investigate the effects aidatory auditor rotation and multi-year appointmeht
auditors on the resulting market share by mearssMéirkov model; Bleibtreu/Stefani 2011 present a formal
analysis of the effects of a ban on “single-providaiditing and consulting on market structure.



al cost of exerting high audit effort; this, intymdecreases treverageprobability that man-
agers will misrepresent negative economic circunt&s. Since the possibility to buy con-
sulting servicegx antedoes not alter the managers’ decision-relevanbfpgythe auditors’
strategies are unaffected. Thus, the average yudldaudited financial statements is actually
higher in a situation in which “single-provider” @iting and consulting is allowed (i.e., our
model predicts a negative relationship betweenethe of market concentration and the qual-
ity of audited financial statements). An additiordflect of the joint provision of audit and
non-audit services is that average audit fees amerl than when audit firms provide audit
services only. Overall, the prohibition of auditniis providing consulting services would ac-
tually increaseconcentration (i.e., reduce the number of audmg) and simultaneoushje-
creasethe quality of financial reporting (i.e., increatde percentage of deceptive financial
reports). This result is the exact opposite ofdimes the Commission has outlined in its recent

reform proposals.

Third, we analyze a scenario in which managersestaudit-related non-audit services in
order to tempt auditors to compromise their indeleece. More precisely, audit-related con-
sulting services are purchased in return for anckaadit opinion after the auditor has detected
a false report. We assume that auditors have sugesirgaining power in setting non-audit
fees. Our results indicate that since auditors fiteftem the additional supply of non-audit
services, thendividual probability that managers will misreport decreassswas the case
with the provision of general consulting serviddg managers’ payoffs and thus the auditors’
strategy remain unchanged. Thus, auditors’ expemtsts (but also their audit fees and their
profit contribution) decrease as a result of theitawhal supply of non-audit services. This, in
turn, leads to a decrease in the number of audiisfi An effective ban on the provision of
audit-related consulting services would thus indeedease the number of audit firms, i.e.,
would decreasehe level of market concentration.

We can sum up our findings as follows: First, measuntended to strengthen auditor in-
dependence might have unintended secondary effecthe already high level of supplier
concentration. Second, if the effects on the eguilm number of audit firms resulting from
the prohibition of non-audit services are takew imtcount, a ban on “single-provider” audit-
ing and consulting might even have adverse effectthe quality of audited financial state-
ments. Third, the effects outlined above dependherkind of non-audit services the auditor

is allowed to offer, and, crucially, on the pointtime at which these services are negotiated.



The paper is organized into five sections. In $&cfl, we briefly review the relevant lite-
rature. Section 3 presents our model and an asalysi situation in which audit firms are not
allowed to provide consulting services. In Sectigiwe investigate the effects of the supply
of general, non-audit-related consulting serviceaddition to the audit, as well as the effects
of the joint provision of audit-related consultisgrvices. Section 5 summarizes our principal
findings and derives conclusions regarding the Eun@ission’s proposal for audit market

regulation.

2. Related Literature

To date, only a few analytical papers have direatlgiressed the effects of the joint supply
of audit and non-audit services. Wu 2006, for exampresents a model in which accounting
firms provide both audit and non-audit servicegmiing how competitive behavior in the
markets for audit services and for non-audit sesjicespectively, affects oligopolistic com-
petition in the other market. Although knowledgellspers from auditing to consulting or
vice versge.g., in the form of cost savings) are alwaysefieral to auditors, knowledge spil-
lovers also provide an economic link between the tmarkets. Since oligopolistic competi-
tion in one of the markets will affect audit firmsfrategies in the other market (“competition
crossovers”), knowledge spillovers can thus resuliggressive competition (e.g., price re-
ductions). Based on @ournotduopoly game in quantities, Wu 2006 analyzes théetoff
between these two economic forces in oligopolistigrkets and audit fee price-setting. In
contrast to our paper, Wu 2006 emphasizes thetimguharket equilibrium rather than the

strategic interaction between auditors and clients.

Beck/Wu 2006 focus on the trade-off between awaisfand audit quality. They present a
non-strategic, dynamiBayesianmodel to analyze audit quality, which is measuasdthe
precision of the auditor’s posterior beliefs regagdclient-specific characteristics. In their
model, audit quality is affected by two componemsditors learn from doing audits over
time (“learning effect”), and auditors can perfomon-audit services that influence their
clients’ managerial decisions (“business advisdfgot’). Consequently, providing non-audit
services enables auditors to anticipate changéseinclients’ business models. The results of
Beck/Wu 2006 indicate that large professional feas lead auditors to provide non-audit

services that increase engagement risk and redwlecuality. Since empirical evidence re-



garding the existence of knowledge spillovers igedf’ our model neglects both information
effects and direct cost reductions resulting from jpint supply of the two services, focusing
instead on the effects on market structure.

DeAngelo 1981 defines audit quality as the marlsstased joint probability that auditors
will both discover and report material misstaterseint their clients’ accounting systems.
Based on her model, DeAngelo 1981 argues thattiee hetween the economic advantage an
auditor derives from one client (the “quasi-rerdf)d the sum of the economic advantages
earned from providing services to all clients igatal for auditor independence. The provi-
sion of non-audit services can increase the peofitribution derived from one specific client,
thus raising the economic advantage auditors wputdat risk should they deviate from an

unqualified audit opinion.

In line with this argument, Beck et al. 1988 anab/zhe relationship between non-audit
services and auditor independence, demonstratigthie provision of recurring non-audit
services that decrease the auditor’s start-up d¢os@uditing a client can decrease the quasi-
rent derived from that particular client, and threduce the threat to auditor independence.
Non-recurring non-audit services, however, are ipted to increase the client-specific quasi-
rent only if knowledge spillovers reduce the ongoawosts for auditing the cliefftAlthough
Beck et al. 1988 offer a detailed explanation @& tlonditions that must be fulfilled in order
for non-audit services to increase the client-dpequasi-rent, the authors do not specifically
determine the ratio of quasi-rents that indicatds@at to auditor independence, as neither the
behavior of other clients nor the effect of allogiar prohibiting non-audit services on an
auditor’'s market share is explicitly modeled. Ie tbresent paper, in contrast, market shares
and the equilibrium number of audit firms are erslumusly determined within a market
matching model. Our model therefore allows investan of the relationship between the
scope of services auditors are permitted to proaittk market shares, as well as the effect of
auditors’ market shares on the quality of auditedrfcial statements.

7 Most of the studies using a single-equation med#i audit fees (non-audit fees) as a dependedefian-

dent) variable have found a positive relationshipaeen non-audit fees and audit fees (see Sim@8d,1
Simon 1985, DeBerg et al. 1991, Butterworth/Hought®95, Ezzamel et al. 1996, Craswell/Francis 1999,
Bell et al. 2001), which could be the result of Wiedge spillovers. However, models taking the emheity
between non-audit fees and audit fees into acdoavg shown that these findings might be the regutbi-
ased estimation of the non-audit fee coefficieae (g/hisenant et al. 2003; Antle et al. 2006 proidetra-
dictory results). In addition, studies based onitastdff hours did not find evidence consistenthatite exis-
tence of audit production efficiencies arising freamowledge spillovers (see Davis et al. 1993, Of&et al.
1994).

18 See Ewert 1990, p. 197ff., Dopuch 1988, and Grah@88 for a critique.



The idea of applying a market matching model toahdit market has also been proposed
by Chan 1999 and by Simons/Zein 2011. To modeltarglidecisions regarding the level of
audit quality they will supply (i.e., quality-rekd audit market segmentation), Simons/Zein
2011 adopt a linear market matching model basedaiglling 1929. One interesting finding
is that improving the market position of mid-tiardit firms can lead to a decrease in overall
audit quality. Chan 1999 uses a three-stage vaofatite Hotelling 1929 spatial-competition
model, taking into account auditors’ start-up caatsl thus relationship-specific economic
interests. He focuses on auditors’ decisions reggitheir specialization with respect to client
characteristics and on the economic implication®wtballing. However, neither Chan 1999

nor Simons/Zein 2011 address the effects of nori-aadvices.

This paper is closely related to the model preskbieBleibtreu/Stefani 2011, who also
use a circular market matching model. However foloes of Bleibtreu/Stefani 2011 is on the
effects of a prohibition of non-audit services ae equilibrium number of different types of
audit firms. In particular, they differentiate betn generalist audit firms that can provide
consulting and audit services and small audit fispscialized in auditing small corporations.
Large audit firms are assumed to have higher fisests and higher costs for planning the
audit process, whereas small audit firms have higlosts per unit of auditing clients for
which they are not perfectly specialized. In additiknowledge spillovers flowing from non-
audit to audit services reduce the costs incumgalanning the audit process. The results in-
dicate that prohibiting the provision of non-ausktvices to audit clients has direct effects on
the structure of the audit market. In particuldeiBtreu/Stefani 2011 show that the effect that
a prohibition of the joint supply of audit and naudit services has on the equilibrium market
structure depends on the cost structures of smdllarge suppliers of audit services, and on
the degree of competition for small audit clief@sie drawback of their study is that the stra-
tegic interaction between managers and auditongti®xplicitly modeled; in the present pa-
per, we address managers’ reporting decisions adidoas’ effort choices, and thus directly

investigate the effect the scope of services hab®uality of audited financial statements.

3. Modd
3.1. General Structure of the Modd

In the present paper, we jointly investigate (1¢ thatching between audit firms and

clients, audit fee price-setting, and audit firraguilibrium market shares, and (2) the strateg-



ic interaction between auditors and clients dutimg auditor-client contractual relationship.

Consequently, we integrate two separate game®urtaodel:

We use aequential gamé& model the decision-making of the auditor areldbmpany to
be audited in the phase of preparing and audiimantial statements, i.e., after the two par-
ties have entered into an audit contract. In tlEsg, managers make decisions about the
quality of their company’s financial statementsg @uditors determine audit quality, i.e., the
audit effort exerted for a specific client and t@responding reporting strategy (which is
contingent on the findings uncovered during theithud/e apply backwards induction to de-
rive the managers’ and auditors’ optimal strategeggarding financial reporting and audit

quality, respectively.

In addition, we apply theircular location modeproposed by Salop 1979 to analyze audit
fee price-setting during the negotiating proceserévprecisely, we embed the optimal deci-
sions from the strategic game between auditorschadts, which determine expected audit
costs and reputational effects, into a market miagcmodel. This allows us to derive the ac-
tual level of audit fees, the equilibrium matchimetween clients and audit firms, and the re-

sulting market share distribution.

The joint analysis of the matching between clietd audit firms and thus of equilibrium
market sharesek ant¢ on the one hand and auditors’ and clients’ denishaking during the
process of preparing and auditing financial statés@x pos}t on the other enables us to ad-
dress the effect of the number of audit firms oditaquality and, conversely, how the incen-
tive-influenced strategic interaction of playergeafs the market shares of audit firms. Our
model allows simultaneous consideration of bothitamérket concentration and the quality
of audited financial statements. In particular,imeestigate the effects resulting from a prohi-

bition of the supply of non-audit services to auwtignts.

To analyze the effect of the joint provision of dund) and consulting services, we consider
three scenarios with different approaches to thtiadal supply of non-audit services to au-
dit clients.Case ] in which audit firms do not provide consulting\gees at all, serves as the
benchmark case. I8ase Il audit firms offer general, non-audit-related adtisg services.
Consulting services and audit services are simedtasly negotiated. I€ase Il audit firms
can extend the audit by audit-related non-auditises; in contrast t€ase || non-audit ser-
vices are negotiated only after the auditor hasaletl the manager’'s misrepresentation of the

firm’s economic condition. We assume that cliemtslagally obligated to demand audits, but



that purchasing of non-audit servicesGaselll is optional. For simplicity, we assume in
Case llthat general consulting services are valuablalialients, and thus all clients actually
demand non-audit servicés.

3.2. Strategic Auditor-Manager Interaction (Casel)

To analyze the strategic auditor-manager interaatioring the process of preparing and
verifying a company’s financial statements, wetst@am the assumption that a manager and

an auditor have already entered into an audit aontthat determines the audit fefes, .

Thus, the audit fee is fixed for the following ganethe next step, we use the market match-
ing model described in the subsequent section termiée cost-covering audit fees that

emerge as the equilibrium of a game betwBetompeting audit firms.

As a reference point, we first descri@ase ] in which audit firms are not allowed to
supply non-audit services to audit clients. Barse ] Figure 1 illustrates the timeline of the
players’ decisions, their respective informatiotssand the payoffs resulting from the play-
ers’ choices.

Figurel

We assume that after both parties have agreed thaaudit contract, one of two different
economic states of the company, godal)(or bad B), can emerge. With the exogenous

probability 0 < g, < 1, the economic condition of the client is bad; ée®nomic condition is

good with the probability of the complementary evef =1-6;).

For simplicity, we presume that managers do noehav incentive to under-report the
economic condition of their firm — for example,arder to meet analysts’ forecasts, to signal
the poor performance of their predecessors in #se of a change in the board of executive
directors? or to set aside earnings for future fiscal ye&nhianagers’ bonuses are already

¥ However, our results would remain unchanged iff@dme clients bought non-audit services, provithed
each audit firm has an identical share in the ntddeeconsulting services.

There is empirical evidence consistent with thipdthesis: Cotter et al. 1998 found that senior agament
changes are associated with greater write-dowrenték the income statement. Pourciau 1993 prodges
dence that incoming executives manage accrualsdredse earnings in the year of an executive chamde
increase earnings the following year. Wilson/Wafd@found significant income-decreasing earninga-ma
agement in years in which both a change of CEOanHange of board chairperson took place. However,
Murphy/Zimmerman 1993 found discretionary influera® turnover-related changes in R&D, advertising,
capital expenditures, and accounting accruals anlgoorly performing firms experiencing a non-rowi
change in CEO.
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maxed out’ In our model, managers thus always reg@rtruthfully, i.e.,r (G)=G. How-
ever, if the economic condition of the company a&l bomanagers must decide whether they

should report truthfully ((B) = B) or falsely report that the firm is in good shdpéB) =G

): (1) If managers truthfully report(B) =B, their utility decreases bg,. The decrease in

utility d, can be interpreted as a consequence of capitdetsareacting negatively to bad
news or as a reduction in managers’ performancérgent payments. (2) Managers can

exert some manipulation efforn (m<d) to overstate the economic condition of their firm
(i.e., r(B)=G).”* In doing so, however, managers must accept thethiat auditors will
detect their misreporting and refuse to issue ancleudit opinion for their financial state-
ments. A qualified or adverse audit report woulsuiein a decrease af, in the managers’

utility, signifying a loss of reputation, a decrean performance-based compensation, or ad-

verse reactions by investors or creditofé/e assumel, > d,, i.e., that consequences for a

manager who is caught misreporting are more sdahare those for a manager who honestly

and voluntarily admits the bad economic conditibthe corporation. We denote the proba-

bility that managers will distort financial statem (i.e.,r (B) =G) asPr,.

With regard to audit effort, we consider two aleimes: (1) Auditors can exert high effort
(he), which enables them to perfectly observe theemtls actual economic condition, or (2)
choose low effort Ig), which allows misstatements in the client’s fioih reports to remain
undetected. Exerting high audit effort induces brghudit costs than low audit effort, i.e.,

c,. > C,.. We describe these costs in more detail in thé s@otion.

We assume that auditors cannot observe their dienbnomic condition prior to conduct-

ing the audit. If, however, managers have truthfudported negative economic conditions,

auditors do not need to exert high audit efforiceir (B) =B is always credible. Thus, audi-
tors issue a clean opinion on the repdiB) =B and earn the profit contributiofee, - .

for the audit. If, on the other hand, managers hapertedr (B) =G or r (G) =G, auditors

are only imperfectly informed about their clieng&tual economic condition when choosing
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Healy 1985 and Holthausen et al. 1995 presentrarapevidence in line with the “big bath” hypotlies

There is empirical evidence indicating that mamggengage in earnings management to maximize their
performance-contingent payments (see, for exanimly 1985, Balsam 1998, Guidry et al. 1999, and
Holthausen et al. 1995). In addition, there is emizk that managers avoid reporting earnings thatfart of
analyst forecasts (see, for example, Burgstahlerésa2006).

% For empirical evidence, see, for example, Mendliidkhs 2010.



their audit effort: (1) If auditors exert low effpthey cannot determine whether the actual

situation isG or B, i.e., they cannot prove tha(B) =G is misleading. Thus, auditors will
have to issue a clean audit reportrdiB) =G as well as orr (G) =G. If it later turns out

that the economic condition was actuaByand thatr (B) =G was therefore deceptive, audi-

tors will face a loss oRL (e.g., reputational damages or legal action ieitizby third par-

ties), which must be subtracted from the profittdbation, fee, - ¢,.** (2) If auditors exert
high audit effort, they can perfectly reveal theuat economic situation of the firm. Thus,

they will know thatr (G) =G s true and issue a clean audit opinion, but willy earn the
lower profit contribution, fee, — .. Auditors exerting high effort can also prove tta re-
port r(B) =G is misleading and can then decide whether thelyrgplort their findings truth-

fully (qualified or adverse audit opinion) or wheththey prefer to conceal their findings
(clean audit opinion). If they decide not to issuelean opinion, they can realize a reputation-

al gain (RG) in addition to the profit contributionfee, - ¢.; after knowingly issuing an un-
earned clean audit opinion fa)l(B) =G, they risk reputational losses B, which must be
subtracted from the profit contribution. We defiR&6+ RL= R, Pr,, as the probability that
auditors will choose a high effort level after hayiobserved (B) =G or r(G) =G, andPr,

as the probability that the auditor will not issuelean audit opinion after uncovering a miss-

tated report ofr (B) =G (i.e., the probability that the auditor will remandependent).

We make the standard assumptions of risk neutrgbgyfect rationality, and common
knowledge of these attributes and of all payoffd probabilities. We apply backwards induc-

tion to determine the players’ optimal strategies.

Given the payoffs described above, auditors wheelexerted high audit effort will truth-

fully report their eventual findings that a manageeport ofr(B) =G misstates the eco-

24 The most prominent example is perhaps the finhscindal involving Enron, which resulted in healam-
age to the reputation of Arthur Andersen, a waveliehts changing their statutory auditor followiAgthur
Andersen’s indictment, and finally the audit firmdemise soon after convictions were obtained.
Chaney/Philipich 2002, Krishnamurthy et al. 2006¢ #sthana et al. 2010, among others, found that th
market reacted negatively to Andersen clients afgevs of the indictment was released.



nomic condition of the firm, i.e.Pr =1.* In the next step, we determine auditors’ effort

choices and managers’ reporting strategies:

(1) If managers truthfully repont(B) =B, auditors always choose low audit effort in or-
der to save the difference in cosis- c, = Ac for auditing the client. (2) If managers report
r(G)=G orr(B)=G, in contrast, the auditor does not know the acteahomic condition

of the firm prior to conducting the audit. Althougluditors make their audit effort choices
chronologically after managers have decided horeport, the players’ strategies can be ana-
lyzed as simultaneous decisions. If managers dadistort financial reports with certainty,
there is obviously no Nash equilibrium in pure ®gges. Auditors exert high audit effort if

the probability of distorted financial statementBy, , is relatively high, i.e., if

Pr, > (1-6), ac

. Thus, managers will report{ B) =G with probabilit
5. R-nc g port(B) p y

because at this level, auditors are indifferentualvchether to exert high or low effort after
observing reports of good economic conditions. \8&ume that reputational effects are rela-

tively large in comparison to the difference in umbsts, i.e.,d, (R>Ac. Consequently,

managers randomize between their pure strateﬁ@|g§< 1) .

Managers prefer (B) =G overr(B) =B if the probability of high audit effortpr,_, is

. . d-m . ,
relatively low, i.e., ifPr, < td . Managers are therefore indifferent with respeanisre-
d

porting or truthfully reporting a bad economic caiwh if auditors exert high audit effort

after having observed a report of a good econommclition with probability

(2) P rheD =

These probabilities specify the Nash equilibriunmixed strategies. Our model resembles
the Matching Pennies games that have frequently bpplied to study problems inherent to

% In Case lof our model, the problem of auditor independefse® DeAngelo 1981, Antle 1984, Magee/Tseng
1990, Dye 1991, and Lee/Gu 1998) is thus not akiss



accounting and auditini§.As in these Matching Pennies games, the probgbiilét the audi-
tor will exert high audit effort depends only oretimanager’s payoffs, whereas the manager’s

probability of misreporting depends only on theitarts payoffs?’

3.3. Market Matching Moddl (Casel)

To derive audit fees and the equilibrium numbeawdit firms, we apply the circular mar-
ket matching model presented by Salop 1979 to adit anarket. Again, we first consider
Case ] in which auditors do not provide non-audit seegicWe assume that all of the audi-
tors’ potential clients are uniformly distributed a unit circle. The position of a client on the
unit circle describes its audit-relevant charasters, such as its complexity, industry diversi-
fication, number of business areas, geographicedisgn of operations, corporate structure,
listing status, or accounting standard in use. \8&ume that clients are distributed conti-
nuously on the unit circle and normalize the mdsdients to 1. In addition, we assume that a
certain discrete numbdt (i =1, 2,...n) of audit firms is also uniformly distributed ohet
unit circle?® The position of an audit firm on the unit circleteérmines the correspondence
between the audit firm’s specialization and a dlgenharacteristics, i.e., the auditor’s indus-

try specialization. The structure of this modelisualized in Figure 2.
Figure2

The larger the difference between a client’s cheratics and an audit firm’s specializa-
tion (i.e., the larger the distaneebetween client and auditor on the unit circleg tigher the

costs for auditing this specific clieAtThus, we assume that the audit castsandc, de-
scribed above increase linearly with the distakceand that the costs, (x) for exerting

high audit effort increase at a faster rate thandbstsc, (x) for low audit effortMore pre-

% See Magee 1980 and Fellingham/Newman 1985. Sehigh 2000 have extended the model sequentially by

offering the auditor the choice of auditing theemal control system before a Matching Pennies game
played. Anderson/Young 1988 use a similar gamepfanning internal audits, as have Matsumura/Tucker
1995 and Tucker/Matsumura 1997 for second-parteeiews. For extensions of the basic model, see
Fellingham et al. 1989, Newman/Noel 1989, Pattedst98, Bloomfield 1995, and Newman et al. 2001.

27 Goeree/Holt 2001, Goeree et al. 2003, Bloomfid87, and Fischbacher/Stefani 2007 have investighie

(often counter-intuitive) behavioral predictions Matching Pennies games and document experimesttal r

sults regarding their predictive power.

The uniform distribution of audit firms also erges in equilibrium (see Salop 1979).

O'Keefe et al. 1994 found that client charactersséixplain more than 80% of the cross-sectionaatian in

the quantity of professional labor input. Audit fegcing studies also confirm that the charactiessof the
client and the auditor-client relationship expldire variance in audit fees to a large extent (foneta-
analysis of the audit fee studies, see Hay etC4l68).

Our results would be qualitatively similar if wesamed a concave or a convex cost function.
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cisely, we presume that the respective costs fertiexy high and low effort in auditing a spe-

cific client locatedX units away from its audit firm are

(B)  Ge(X) =a.Xandc,(X) = g, X, with a,, > a, anda,, - a,=Aa.

e

To derive equilibrium audit fees, we provisionalige a fixed numbehn of audit firms ac-
tive in the market. We consider two arbitrary adiins, i andi -1, located next to each
other on the unit circle, and an arbitrary cliemtdted in between the two audit firms, at a
distance ofx' <1/2n to audit firmi. Thus, audit firmi is more specialized in the potential
client’s characteristics than audit firm+-1 is, and therefore has a cost advantage over audit

firm i —1. The costs incurred by audit firmfor auditing the client at distancé area, [¥

when high audit effort is exerted aag (X for low audit effort.

Given the cost structure outlined above, a managdedividual equilibrium probability to

misreport is not identical across clients, simag’(x) depends on the distaneeto the audit

firm:
(1a) PrdD(x):(l_eB)D fatx
6, R-Aalx
Pr,”(x) is a convex function of, sinceaPrdD(x)/ax:(l_HB)D fafR ~>0 and
g (R-haly

(1-6,) _20(aa)’ R " N~ .
= 3 5 > 0. Because additionally exerting high audit effort
& (R-halX

becomes comparatively more expensive the lessazed the audit firm is in its client’s

business, the client’s option of misreporting beesmore attractive with larger valuesXf

The probability of a deceptive repofy,”(x), increases withg,, and decreases withy, . To
ensurePr,”(x) <1 for every possible distance, we adjust our assumptidf (R >Ac from
above tod, [R>Ag/2, because in our model=1/2 is the largest possible distance between

an audit firm and its clientn(=1).

As derived in the preceding section, audit firmsd@mize between exerting high and low
audit effort (i.e., they exert high audit efforttviprobability Pr, "), and clients randomize

between their pure reporting strategies (i.e., thmegreport a bad economic condition with



probability Pr,"(x)).* The respective costs audit firmsandi -1 canex anteexpect from
performing an audit for a client at a distance:1/2n away from audit firmi are thus given

by

@ E[c(X)]=] & +(1-6,) TPy R a+ 6, 0Py A &P ( %) |0k and

E[¢™*(¥n-%X)]=[ g +(1-6,) OPf. @ a+ 6,0Py, @ IPE(Y n- R |{Y m 3

The probability of misreportingPrdD(x), has an aggravating influence on the expected audi
effort costs. Since Pr,”(x)/ax>0, the probability that managers will misreport beb-

nomic conditions is higher for clients at a greiatahce than for clients located near the audit

firm. In addition, audit effort costs.(x)=a,.x and ¢, (x)=a,x (and thus also

Ac = Aalk) directly increase with the distance between tditdfirm and its client. Overall,

for clients at a distancg <1/2n, the expected audit costs of audit firnare always lower

than the expected audit costs of its competitet (E[d (X)} < E[ ¢HY n- k)]).

In addition to the direct audit effort costs, tlespective reputational effects audit firms

andi —1 expectex antemust also be taken into account:

(5) E[Ré(X)]=6,1f P 'OR- RIOPF( % and

E[RE* (Y n- ¥ |=6,f PL'OR RIOPF(Y » 7).

Again, the expected reputational effects becomeensevere as the distance between audit
firm and client increasesﬂ@rdu(x)/ax> 0). Whether the expected reputational effect is{posi

d-m

tive or negative depends on the sign of the tefI'(R- RL= 3
d

[{ RG+ R)- RI Intui-

tively, the expected reputational effect will begagve (positive) for relatively high (low)
values ofRL and low (high) values oRG. Moreover, an auditor's expected reputational
effect will be negative (positive) for relativelygh (low) values of a manager’s decrease in

utility resulting from an adverse audit opiniad,, and for high (low) values of a manager’s

effort costs for misrepresentation of a bad ecoraituationm (because the probability that

3L If x=0, managers apply a pure strategy (i%rf(o) = 0). However, this does not affect our results, since
we assume a continuous distribution of clientshenunit circle.



auditors will exert high effort decreases with bathand m). The expected reputational ef-
fect is also negative (positive) wheh, the decrease in utility affecting managers withtr
fully report a bad economic condition, is relativédw (high) (because the probability that
auditors will exert high effort decreases with). In the following analysis, we assume
Pr..[R- RL<0, i.e., the reputational effect acts as a disirigertb auditors who might fail
to exert high effort (or to report their findingsreectly). Given this assumption, the expected
reputational effect for audit firm from auditing the client at distance<1/2n is less severe
than that for audit firm -1, i.e., E[Ré( x)]> E[ RE(Y m ﬂ The (negative) reputa-

tional effect must be subtracted from the expeeiadit costs in order to calculadxpected

reputation-adjusted audit costs

In equilibrium, auditors select a probability ofegting high effort that renders clients in-
different with respect to misreporting or truthfulleporting the bad economic condition of
their company. The utility that a client can expaiter having engaged an audit firm can thus

be calculated as
6 E[U"]=-6,T4,

since the audit feefee ( X, can be regarded as sunk after the contract rers signed. Be-

causeE[UM} does not depend on the distance between the aighits audit firm, manag-

ers simply choose the audit firm offering the lotvie®. To determine audit fees, we assume
Bertrandprice competition, i.e., audit firmsandi -1 undercut each other’s fee offers up to
the point at which one audit firm reaches its owpeeted reputation-adjusted audit costs. As
audit effort costs are lower and expected reputatieffects are less severe for audit firm

than for audit firmi -1, audit firmi gets the contracts with clients at distante 1/2n, i.e.,

a company always selects the audit firm locatedastdo the client.

These results for a client at a specific distarcean be generalized to all clients located
in the regionx<1/2n in between two arbitrary audit firmisandi —1. The highest fee audit
firm 1 can demand is equal to the expected reputatiarstatj audit costs of the competitor
i —1 located nearest to audit firm since this competitor's expected costs are the fie
offer of that audit firm. The expected reputatiaijested audit costs for audit firmfor au-

diting a client at distance&<1/2n are given by



E[C'(X]=E ¢(3]- 8 Re X
7) :[qe+( +6,) P, ha+6,[Pr, AalPr( x)] X
-6, {fPr, . IR- RU PR ( %)

whereas the expected reputation-adjusted audis ¢éostudit firmi—1 (and thus the fee audit

firm 1 can demand) are

fed ()= B C*(y m §]
(8) = a+(1-6,) 0P, a 6,0Pr @ aPF(Y n B|(Y » X
-6,1 Pr/OR- RIOPF(1 /7 X .

The reputation-adjusted audit costs of audit firimcrease with the distancé between audit
firm 1 and the client, while audit fees increase (de&kaith the distance between audit firm

i—1 (audit firm i) and the client.

The expected profit contribution of audit firmfrom auditing some client at distance

x<1/2n can be calculated by subtracting the expectedtaéipn-adjusted audit costs of au-

dit firm i from the audit fees demanded:

E[pd(x)}= feb( - @ q )<]
=a, {1 n-2x)+(1-6,) Pr, A aly n- 2%
+6, EPrheDmaEEPrdD(]/n— X) Y n- X - Pg( >§D>§
6, fer R RGP (Y v - PE( ]

(9)

Given a certain numben of audit firms on the market, the expected oveauedfiit contri-
bution of audit firmi can be computed by integration and multiplicatipn2 (in order to

take both sides of the unit circle into account):

E[Pd(n)]:zmj/jzn B pe( 3] dx
=a,/2r" +(1-6,) [Py, Ay 2rf
(10) +208, [prhfmaDj/fn[PrdD(]/n— )Y =)= P H0x o

-2, [{Pr, . R- R Dyjz[ P (¥ n- ¥- Py( 3] dx



which can be simplified to

12n

E[Pd(n)}:ZD.([  pe( }] dx
:%+2[@1—98)[€A—ilmL][%1+.RSA_a§]r;);_rJ.

SinceaE[ PC ( n)}/a n< 0, the expected overall profit contribution of abigary audit firm

(10a)

decreases with the number of audit firims

We assume that every audit firm incurs some fixestsx., in addition to the expected di-

rect audit effort costs and reputational effectsede fixed costs can also be interpreted as a

market entry barrier. Subtracting the fixed casisfrom the expected overall profit contribu-
tion, E[PCi ( n)} allows calculation of an audit firm’s expectedfis. If audit firms can

earn positive profits, new suppliers will enter tharket*? If profits are negative, audit firms
will leave the market® Thus, the equilibrium number of audit firms,, can be calculated by

solving
(1) E[PC(ri)]|=¢,

for n”. We consider the probability that the manager’blighed financial statements will

accurately reflect the economic condition of thdisad company, i.e.,
(12) ®=1-6,[Pr, (X) [@(1— Pr. )+ Pr,.. (1~ Pr, )] ,

as a measure of the quality of a specific cliestiglited financial statements. Given the

payoffs for Case | auditors are always independentP =1), i.e., ® reduces to
1-6, [Pr;] (x)[ﬂl— Pr,. ) This formulation has two interpretations. Fitste quality of au-

dited financial statements is not identical acrassaudit firm’s clients: The greater the dis-

tance X, the larger the individual probabilitpr,” (x) that the manager will misreport (

% The current estimation is that the sector for @udf large companies is not attractive enoughniznerage
additional providers to enter the market, i.e., plodential risks and returns do not justify the es=ary in-
vestment (see PricewaterhouseCoopers 2010, par. 17)

For example, the General Accounting Office 2002 dsses the fact that a number of small audit fexited
the market after the introduction of the Sarbange{Act, because of the increase in the costauditimg
public corporations. Thus, one of the consequentdbe act was a decrease in the competition faallsm
mandates.
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dPr,°(x)/ax>0), and the lower the qualitp of disclosed information d®/ox<0).%*
Second, the quality of audited financial statemeitge depends on the equilibrium number

of audit firms active in the market: Since the mnmaxin possible distance between audit firm
and auditee X" =1/2n) decreases withn, the upper value for the probability that managers
will misreport bad economic conditions at theinfg also decreases with

(1-6,) o Aa/2n

, with
6, R-A3g2n

(1b)  Pr,"(x™,n)=

1-6,) o Aa/2r? [R

7 <0
b; (R—Aa/2n)

0 PrdD(x’“aX, n)/a n= _

Intuitively, a low number of audit firms active ihe market (i.e., a high level of audit market
concentration) means that there is a comparatiaefye number of clients unable to find an
audit firm located nearby (i.e., there is a lackspécialist audit firms). Since the probability

PrdD(x) of misreporting increases with the distan¢eand the maximum possible distance is

larger when there are only few audit firms, therage quality of audited financial statements
decreases with the numbBrof audit firms. Figure 3 illustrates this effedor( simplicity,

Pr,”(x) in Figure 3 is assumed to be linear, which isasoeable approximation given rela-

tively high values ofR).
Figure3

Thus, a high level of audit market concentration saleed haveegativeconsequences on
the quality of financial information disclosed.dar model, however, the underlying reason is
not that audit firms skimp on audit effort, becatisey believe that their dominant market
position protects them from punishment (as they‘@e big to fail”), but rather that manag-
ers exploit the fact that exerting high audit efffsecomes more costly as the distance between
auditor and client increases. The average prolaloitimisrepresenting bad economic condi-

tions and thus the expected percentage of distfirtadcial reports can be calculated as

of Vai * (1—98) R R
(13) Pr, (n )—ZnDD£ Pr; (X dx_TB[EZDﬁgA_am{m]_l}

3 For clients that perfectly fit the auditor's imstry specialization X =0), the quality of audited financial

statements is at its maximum, sind®e=1-6, EIPrdD(O)[Ql— Prhf) =1 (i.e., the manager’s report always is
accurate).



with aPrdD(nD)/anD< 0.The corresponding measure for the average qualisudited finan-

cial statements is

®=1-6, Pr,”(n")(f1- Pr,0)
12 _
( a) =1_(1_€B)[E2mDGABa[ﬂn[F\>—A—F;2rF]_]J[E1_dtij y

which decreases witkr,”(n") and — becausaPr, (nD)/arf <0 - increaseswith n”. That

is, the greater the number of active audit firm¢hie market, the higher the average quality of

audited financial statements.

4. The Effect of Non-audit Services

4.1. Casell: General Consulting Services

In this section, we investigate the effects of jiiat provision of consulting services on
audit fees, on the equilibrium number of audit Stnand on the quality of audited financial
statements. As mentioned above, we differentiaterd®n two scenarios regarding the scope
of non-audit services audit firms are permittecdupply to their audit clients. We begin with
Case Il in which audit firms are only allowed to offerrgzal, non-audit-related consulting
services that are clearly distinct from the audivge. Because i@ase Ilboth audit and non-
audit fees are negotiated at the beginning of #réoq, they can be regarded as sunk in the
game between auditors and clients. Therefore, ndit-fees do not have any immediate in-
fluence on the players’ decisions; in particulan+audit fees do not affect auditor indepen-
dence®® Moreover, we assume that the provision of consglgervices does not directly af-
fect audit costs, e.g., through knowledge spillevés audit firms in our model are homoge-

neous except for their location on the unit cirele, assume that each audit firm has the same

% In our model, an increase in auditor-client “ecmim bonding” due to non-audit fees would impair itod
independence only in a multi-period setting, predidhat the client has an incentive to replace watitear
who has refused to issue a clean opinion. Foritigisntive to evolve endogenously, additional asgionp
would be necessary, since the incumbent auditaiwsys cost-efficient. However, there is also emplr
evidence showing that independence is not necssagaired: Raghunandan et al. 2003 did not fiigphi$-
icant differences in unexpected non-audit fees réti®s, and total fees between firms issuing testants
and a control group; that is, the idea that noritaetvices affect audit quality (leading to theeddor res-
tatements) is not supported. Hay et al. 2006a didfind evidence that the provision of non-auditvgzes
impairs auditor independence, and DeFond et al2 2060 not find a significant association betweem-no
audit fees and impaired auditor independence (nmeddwy auditors’ propensity to issue going concardit
opinions).



share ofl/n of the market for consulting servic®dn addition, we assume that auditors earn

some fixed profit contributionz,. per client from the provision of consulting sepad’

Taking into account this positive profit contrilbari from the provision of consulting ser-

vices, the total profit contribution of an arbityarudit firm i can be represented as

12n

E[PCGC‘(n)]=2DJ; | H pe( Y]+ | o

=E[PC(n)]+mc/n

(14)

For a given number of audit firms, E[PQc(n)] for Case Il is clearly larger than
E[PCi ( n)} for Case I(in which the provision of non-audit services wad allowed). The

equilibrium number of audit firms,.~ can again be found by solving

(15) E[ PG (ne)]= Gat Gec

for n,.”, wherec.,. denotes the fixed costs additionally incurred bigiafirms that also

offer general consulting services. In line with esh&al evidence from business practice, we

assume that the provision of consulting servicegjuge profitable for audit firms, i.e.,

Mo /N> ceo .2 Consequently, the equilibrium number of audit ris greater than that

found inCase | i.e., n,.” > n". Thus, the number of audit firms is larger wheer¢his an op-

portunity to win profitable consulting contracts. dther words, the prohibition of the joint
supply of audit and general consulting servicesld/decreasehe number of suppliers, i.e.,
furtherincreasethe already high level of audit market concentraf’ The EU Commission,
however, has not taken the possibility of an inestrate-term reduction in the number of
suppliers into account. On the contrary, it argted concerns of independence require that
the provision of non-audit services to a certaimpany should preclude an audit firm from

carrying out the statutory audit of that companlye Tonsequence would be a reduction in the

Provided that audit firms have identical markeires from providing consulting services, we obtpialita-
tively similar results even if not all clients demghaconsulting services. Furthermore, our resultsaiode-
pend on whether an audit firm offers consulting/®es to its own audit clients or to the compestatients.
We would obtain similar results if we assumed phefit contribution to be dependent on the distabee
tween audit firm and client.

It has often been argued that audit firms lowatitaiees to get a foot in the door in order to $k# more
profitable non-audit services, i.e., auditing ssras a “loss leader” (see Antle et al. 2006; Knke2@@7).
This effect would be intensified if some audinis decided to leave the audit market to focus onaualit
services (see Le Vourc’h/Morand 2011, p. 200).
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number of audit firms available to provide statytaudits (for large public-interest entities in

particular). To secure a minimum number of audrh$ available to large public-interest enti-
ties, the EU Commission thus requests “that auditsf of significant dimension focus their

professional activity on the carrying out of statytaudit and are not allowed to undertake
other services unconnected to their statutory dudittion such as consultancy or advisory
services.*”® However, our model predicts that this reform wolgdd to a further increase in

the level of audit market concentration.

Our results also contradict the EU Commission’seexation that the prohibition of non-
audit services will increase the quality of auditdithancial statements: Since
aPrdD(nD)/anD<o, it is clear that the percentage of distortedrfiial reports inCase Ilis

lower than that found il€ase I(in which consulting services were prohibited, ,i.

(16) PrdD(nGCD) < PrdD( nD)

(see also Figure 3). IGase I| the average quality of audited financial statetséntherefore

higher than irCase | i.e.,
(17) g =1-6,Pr,(ne)f1-Pr.l) > = 1-0 P} (n")({1- Pr 7).

The reasoning behind this result is that the aolli profit contribution earned from provid-
ing non-audit services increases the number oftdudis (i.e., decreases the level of audit
market concentration). Thus, comparatively morentd can be matched with a specialist
audit firm, which decreases the additional costexatrting high audit effort; this, in turn, de-

creases the managers’ average probability of nostieg.**

An additional effect of the joint provision of atidind non-audit services is that average
audit fees are lower: Every auditor’'s nearest cditgrehas lower fee-determining costs than
in Case ] since additional suppliers lead to a decreaskardistance between competitors. A
prohibition of the joint supply of audit and genlecansulting services would thus increase
audit fees. In sum, the implementation of a barisimgle-provider” auditing and consulting
would have undesirable effects on the level of §apponcentration and also on the average
guality of audited financial statements. Thesea$f@vould be even more pronounced if we

0" Commission of the European Communities 201165p.

“L Lim/Tan 2008 found that audit quality (i.e., th@pensity to issue going-concern opinions, the ensjty to
miss analyst forecasts, and the earnings-respmefficient) increases with the level of non-audit\éces
acquired from industry specialist auditors ratlamt non-specialist auditors.



explicitly assumed that the additional costs foerirg high audit effort would decrease due

to beneficial knowledge spillovers from non-auditudit services.

4.2. Caselll: Audit-Related Consulting Services

In this section, we address the concern that nalit-garvices would impair auditor inde-
pendencé? In general, there are two lines of reasoning:tFirsn-audit services could nega-
tively affect auditor independence because auditarsld risk losing a possibly substantial
amount of non-audit fees in addition to the auelé if they truthfully report errors and miss-
tatements in their client’s financial reporting ttee public (“economic bonding”). Second,
clients might directly use non-audit fees to “btilibeir auditor to not report unfavorable
findings. In this section, we focus on the secorgliment, assuming that managers can buy
additional non-audit servicedter an auditor has detected misrepresentations ofrgpany’s
bad economic positioff If, however, the demand for non-audit servicesultesprimarily
from managers’ attempts to influence auditors smésclean audit opinions, managers will
presumably buy audit-related non-audit servicdserathan general consulting services, either
because the audit committee would not have to appitus decision, or because the commit-
tee would be less skeptical of such a move thaa sfidden additional demand for general

consulting services.

We regard the costs audit firms must incur for $yipg audit-related consulting services
as independent from the distangédetween audit firm and client. This assumptiomisti-
vated by the fact that an auditor who has conduatedudit has already invested some dis-
tance-dependent costs in order to become familihr the client's business operations. We
assume that the auditor demands a fixed mark-uprder to issue a clean audit opinion
against his or her better knowledge, i.e., we amrsthe profit contribution from non-audit
services to be distance-independent. In our mddel,client's motive in buying non-audit
services is to influence the auditor’'s reportingtgtgy rather than to derive some additional

utility from the consumption of non-audit serviéghus, clients will not choose a supplier

2" sharma/Sidhu 2001 and Frankel et al. 2002 progiddence that auditor independence might be compro-

mised when clients pay relatively high non-audésfeFirth 2003 finds that companies paying rel&tihégh
consultancy fees are more likely to receive a chaadit opinion.

We implicitly assume that if a contract for namdé services is signed, auditors would ratherdsaiclean
opinion against their better knowledge than pughnttanager to correct a misleading report. In oudeha
correction of a report af(B) = G to r(B) = B could be precluded if the manager’s disutilityeaftruthfully
reporting a bad economic condition were taken adoount in setting non-audit fees. Doing so, howeve
would not yield additional insight.

However, Lau/Mensah 2009 found that payments tht@ns for non-audit services are positively redate
the client's one-period-ahead sales growth, itee,grovision of non-audit services by the statutamuditor
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other than their auditor for non-audit servicestiPalarly in the case of audit-related consult-
ing services, the demand of the two services froemsame supplier can be frequently ob-

served in business practice.

Consider the situation in which the auditor hasriedehigh audit effort and thus was able
to detect that the client had misreported. In @sittoCase ] in which an auditor would
refuse to issue a clean opinion when aware ofeamti false report, the auditor and the client
now have the option to use a consulting contraa aaluable consideration in determining
the auditor’s decision. Such a contract is accépthdy the client if the additional non-audit

fee, fee,., does not exceed the decrease in utility resuftiogn a qualified opinion, i.e., if
feezc < d,. The auditor would agree on such a contract ifpitedit contribution from offer-
ing non-audit servicesy,.., IS at least as high as possible reputationalctsifei.e., if
T,nc 2 R. Obviously, the profit contribution from non-audgrvices cannot exceed non-audit
fees. Thus, we summarize our conditionRas 77, < fee,.< d,. The respective decisions

of the players are as follows:

When managers truthfully repor{B) = B, auditors still always choose low audit effort.
Provided that the auditor and the client agree wpoon-audit services contract after the audi-
tor detects fraudulence in the manager’s repowt(@‘) =G, the auditor will not report this
finding to the public, i.e.Pr, =0. When managers repar(G)=G or r(B) =G, auditors
will exert high audit effort if the probability af distortion in the financial statemeng,,..,
is relatively high. Auditors are indifferent witlespect to conducting high or low effort if
managers report(B) =G with probability

(1-6,) . nalx .. (1-6,) o Aark

18) Pr,..(x)= B <Pr
(18)  Plasnc (X 0, Te—Dalk  C 0, R-Aalx

, sincerm,,. = R.

The possibility to buy audit-related consultingwsegs during the audit process thus tends to
decrease thendividual probability that a specific client will misreporsjince the auditor’s

payoff after observing that financial statements arisleading increases by the additional
profit contribution from non-audit serviceBr,,..' <1 is always fulfilled, asPr,” <1 is as-

sumed to hold.

indeed seems to provide value to the firm. Everoif-audit fees are primarily intended to compronaigéi-
tor independence, the value obtained by the civenyt thus justify their use.



Managers, however, also consider the (valuable3ipiity of getting a clean audit opinion
even after having misreported. They are indiffengith respect to misreporting or truthfully
reporting a bad economic condition if the probapibf auditors exerting high effort after
observing a report of a good economic condition is

D_dt_m

(19) Proec = >Pr, /= q- M since feepe < dy-

fe%RC dd

After having misreported, managers must pay adutioon-audit fees in order to get a clean
audit opinion, but at the same time they avoiddeerease in utilityd, resulting from receiv-

ing a qualified audit opinion. Sincéee,.. < d,, the managers’ net payoff after misreporting
does not decrease, which, in turn, tends to inerdas probability that the auditors will exert

high effort. To ensure tha®r,_,..'<1 holds, we assuméee,.. > d - .

These probabilities specify the Nash equilibriunmixed strategies fo€ase Il Ceteris
paribus the individual probabilities of false reports 1fB) =G tend to decrease, whereas

the probabilities for high audit effort tend to iease in comparison @ase | given an arbi-

trary pair of audit firm and client.

In order to compar€ase lll with Case ] we assume that audit firms have superior bar-
gaining power and thus obtain the benefits resglfnrom the joint supply of audit-related

consulting services, i.efee,,. = d, and 7, > R. The optimal strategies are therefore

1-6,) . Aalx
pr. (x)=1"%)
(182) Prywc (¥) 0, Tn—Dalk

<Pr,”(x) and

(19a) Pr . =———=FPr,..

Due to their superior bargaining power, exclusivalyditors benefit from the additional
supply of non-audit services; managers — in ordeemnder auditors indifferent regarding their
pure audit effort strategies — react with a de@eagheir probability to misreport; managers’

payoffs and thus auditors’ strategies remain ungbdn

The expected direct audit costs of audit firnsan be calculated as:

(20) EI:CARCi ( X):' = [ a.t (1_ 93) DPrheAR([:]m at+f éjprheARE@ allPr dAF[zK ))] L.



Since Pry,..’(x) < Pry’(x) , the expected direct costs of conducting the andtase lllare

lower than inCase | i.e., E[CARCi (x)} < E[ ¢( >§]

In calculating the expected reputational effects,must take into account the fact that if
the economic condition of the firm is bad and mamagnisreport, audit firms in any case
suffer the lossRL (either because they do not detect the false rehmr to their low audit
effort, or because they accept the loss in ordgyain a consulting contract). For simplicity,
we assume that the log&8 for the two scenarios is identical; that is, feputational damages
and legal liability, it does not matter whether theorrect audit opinion results from low ef-

fort or from impaired independence. The expectedtational effect is thus given by
(21) E[RQRci( %]:5’3[@‘ RI)DPHARCD( ))

The opportunity to additionally earn the (positiyepfit contribution from non-audit ser-

vices, 7., can be denoted by

(22)  E[Oppac (%] =05 OPheurc T prd PT gund ¥

Combining (21) and (22) leads to the expected dtingtadjusted reputational effect:

E[REL!(}]= & Red( W+ E Oppi( )3

(23) ] o
=6, I:qprheARC LT ppe™ RL) [Pr dARC( X)

Sincerr

=c > R, the consulting-adjusted reputational effect foe gpecific client irCase Il

is less severe than its equivalent Qase | i.e., E[Ré( )ﬂ< E[ Ry )(} Moreover,

E[R o ( ﬂ is no longer necessarily negative; the term istesfor d -m

07, > RL,

d
which would indicate that expected reputationaséssare more than offset by the profit con-

tribution earned from non-audit services.
The expected reputation-adjusted audit costs aie th
E[CARCi (X)} = E[ CARé( )ﬂ_ E[ R@Ri:( )(]

(24) =[ 8. +(1-65) Pl Da+ 0 ([Pr o IDATPT 4, { X) ] OX
—6 [qprheARCDBT ARC Rl—) [Pr dAREZ( X) '



If the auditor can sell additional non-audit seegcboth the decrease in expected direct audit

effort costs E[CARCi (x)] < E[ ¢( )ﬂ) and the attenuation of the consulting-adjustguita

tional effect €[ Ré( }]< B RE( X) result in a decrease in the expected overalltaudi
costs CE[CARC‘ (x)} < E[ C( ﬂ)

The audit fees of audit firm again are determined by the expected reputatiqrstzd

audit costs of its nearest competiterl:

(25) feend (H= H Gol™ (¥ ™ ¥.

Given a certain number of audit firms, we can conclude that the averagmahded audit
fees inCase lll are lower than ifCase ] as the competitors’ expected overall costs aéso d

crease, i.e.feg,. (Y < feg( X.

The profit contribution of audit firm can be represented by

(26)  E[ PCurc (X]= fegre ( ¥~ E Gee X-

Integration and consideration of both sides ofuhg circle leads to the overall profit contri-

bution:

e[ PCuc (1] =20] & pit(3] o
=g,/2" +(1-6,) Py, g 217

(27) Y2n
+2[8, EIPrheDmaDj [PrdARCD(J,/n— X) Y n= X = Pl ( &D)ﬂ o

Y2n
- 218, [QPrheDDTARC— RL) DJ' [PrdARE(]/ N= X = Pred )ﬂ dx,
0
which can be simplified to

12n

E[PCARC‘(H)FZD! H PpGec( 3] dx

Aa/2n)’
:a—3+2ml—08)tﬁ—”AR°ERLan PO CL L) .
2n Aa Te — T ppcDA@ N

(27a)




Compared tcCase | the overall audit costs and thus also the aeei$ lemanded are smaller
when the auditor can supply additional audit-relatensulting services. However, given a
certain numben of audit firms, the overall profit contribution aih arbitrary audit firm is

smaller for the case with audit-related consultsggvices than for the initial case without
consulting, i.e..E[ PCyd (1) |< E PC( )] as0E[ PCye (1) |/077,c<0. This result is

illustrated in Figure 4 (again, for simplicity wesaime linear costs).
Figure4

Taking the fixed costs into account and solving idleads to the equilibrium number of

audit firms on the market . :

(28)  E|PCic (M) |= Con™®

As 0PC,. (n)/an<0, the equilibrium number of audit firms in the treases can be or-

dered as followsn,..’ < n"< n..”. Thus, the equilibrium number of audit firmssmaller

when audit firms are allowed to offer audit-relatezh-audit services to their audit clients in
comparison to a situation in which consulting istpbited. A ban on this kind of consulting
services would thus indeedcreasethe number of audit firms active in the market,,ire-

ducethe level of supplier concentration. This raides question of whether a ban on “single-
provider” auditing and consulting would also impecthe quality of audited financial state-

ments and should therefore be implemerifed.

The average probability that a manager will misespnt a bad economic condition in his

or her firm and thus the expected percentage tbrtkexl financial reports can be calculated by

/o
Plyrc ( n ARCD) =200 ppdJ _[ Pr dARé X) dx
0

:%[ﬁzmhmﬁ“mmlrﬁ M are j—l}

B Aa Tlpre ~ Aa/ 2 nARCD

(29)

5 In order to avoid additional complexity, we réfrérom introducing additional fixed costs for ofiieg audit-
related consulting services.

The empirical evidence on the question of whettwgraudit services impair auditor independence andtaudi
quality is mixed. Ruddock et al. 2006 found thahar than expected levels of non-audit serviceharas-
sociated with reduced news-based conservatism. dgfibet al. 2003 present evidence that non-auel fe
do not affect performance-adjusted discretionaryeru accruals and that there is no statisticatipiicant
association between firms meeting analyst fore@sisauditor fees.
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However, asaPrdARcD(nARé )/an arc <0 and aPrdARCD(nARg )/677ARC< 0, we do not have a

clear comparison betweddase Il and Case Iregarding the average distortion probability.
On the one hand, the number of audit firms is loweZase Il which leads to a larger num-
ber of distorted financial reportseteris paribusOn the other hand, the lower profit contribu-
tion in Case lllleads to a decrease in the average probabilitgoéption.

In determining the quality of audited financialtstaents, we must take into account the
fact that a distorted financial statement neverobexs publicly observable, either because
auditors do not detect false reports due to tlwir dudit effort or because auditors compro-
mise their independence. The corresponding medsuréhe quality of audited financial

statements can be adjusted to

Dppe =1~ HBDPrdARCD(n AR(D:)

:1—(1—6@)[@2@1@ dZ*RC D]n[ " arc j— 1}

0
a Tlppe ~ Aa/ 2 Narc

(30)

Again, we cannot predict a clear effect, but thaliqy of audited financial statements@ase

lll decreases in most of the parameter constellations.

We can make the following qualitative comparisorCakes llandlll: In Case || the pro-
vision of profitable consulting services increaties audit firms’ profit contributions, given a
certain numbemn of audit firms. The managers’ individual probalyilof misreporting re-
mains constant for a given distangkeand a given numben of audit firms. The higher profit
contribution, however, increases the equilibriummber of audit firms. Thus, the average
distance between audit firms and clients, and thesverageprobability to misreport, de-
creases. IiCase Il in contrast, the manageiadividual probability of misreporting decreas-
es in order to render the auditor indifferent witlspect to exerting high or low audit effort.
This decreases audit costs, audit fees, and thi gootribution derived from auditing. Thus,

the equilibrium number of audit firms decreases.

5. Summary and Conclusion

In the present paper, we use a formal model toyaaahe effects that a ban on the joint
provision of audit and non-audit services couldenawn the level of audit market supplier
concentration and on the quality of audited finahstatements. Specifically, we embed the

optimal decisions from a strategic auditor-managgmne (in which expected audit costs and



reputational effects are determined) into a markatching model. Our two-stage set-up al-
lows us to simultaneously analyze the various &fe€ a joint provision of audit and non-

audit services. First, we are able to investightedirect effect of a joint supply of the two

services on the quality of audited financial staata (i.e., the managers’ optimal reporting
decisions and the auditors’ optimal decisions miggr audit effort and independence).
Second, we can predict the qualitative effectsheneiquilibrium structure of the audit market,
effects that depend on audit firms’ profits andstlon the scope of services audit firms are
permitted to provide. Third, our model allows intigation of the interdependencies between
audit firms’ market shares and the quality of aedlifinancial statements. As a result, our
work contributes to the recent discussion of regmareforms intended to simultaneously
address both the structure of the audit marketcanderns regarding auditor independeHce.

Our results indicate that a ban on general comguliervices reduces audit firms’ profits
and thus decreases the equilibrium number of dirdis (i.e., increases market concentra-
tion). Moreover, a prohibition of the joint prowisi of the two services can have negative
effects on the quality of audited financial statefsesince the managers’ average probability
of misreporting increases. These effects are diarady opposed to the aims the Commis-
sion has outlined in its Green Paper. With regarthé prohibition of audit-related consulting
services demanded in order to “bribe” auditors,predict a resulting increase in the equili-
brium number of audit firms. However, the effect thie quality of audited financial state-
ments cannot be exactly determined, so we canmdircothe Commission’s expectation of a
clear positive effect. Moreover, our results ardime with the argument that a high level of
audit market concentration does not necessarilynntleat audit quality is loW? The effects
of a ban on “single-provider” auditing and consticrucially depend on the point in time at

which consulting services are negotiated.

Our analysis has several limitations. First, depemnon the parameter constellations cho-
sen, a wide variety of outcomes are possible; heweve demonstrate that not all of these
outcomes are desirable from the regulator’s petsgeSecond, the determination of the spe-
cific outcome that will occur depends largely oe flayers’ payoffs, the allocation of bar-

gaining power, the level of competition, the suegdi cost structures, and audit firms’ adap-

" See Commission of the European Communities 2010.

8 For example, the Swiss Federal Audit Oversightharity argues that it “identified a larger averagenber
of deficiencies per firm review at the small to rued-sized state-regulated audit firms than at theually-
inspected Big 3" (Federal Audit Oversight AuthorfBAOA 2010, p. 20), indicating that a high levelsofp-
plier concentration does not necessarily imply & level of audit quality. The chairman of the PCAOB
James Doty, also speculated that measures to peocamhpetition might have a negative effect on audit
quality (see Doty 2011).



tive reactions to regulatory changes. With regarddme of these aspects, there is to date
only limited empirical evidence. Third, the situats in Member States can greatly vary, such
that one may question whether, from an economispeetive, a meaningful EU-wide solu-

tion can be found. It is likely that if implementad proposed, these new regulations will re-

sult in the need for additional corrective legigatin the future.
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