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Motivation to use Big Data and Big Data Analyticsin external auditing
Abstract

Purpose—The paper aims to explore organisatiomatientions touseBig Data and Big
Data Analytics BDA) in external auditingThis study conceptualiss different contingent
motivating factorsbased on prior literature arite views of auditors, business clients and
regulatorgegardinghe external auditing practiceand BDA.

Design/methodology/appr oach—Using the contingency theoryapproach a literature
review and 21lin-dept interviews withthree different type®f respondents, we explore
factors motivatinghe useof BDA in external auditing.

Findings— Our studypresentsa few key findingsregarding theuseof BD and BDA in
external auditing. By disclosing a comprehensive view of current practicadenigy two
groups of motivating factors (company related and institutip@aidl the circumstancesn
which to use BDA, whichwill lead to the desired outcomes of audit companies. In addition
we emphasisahe relationshipof audit companies, business clients and regulatots
research indicates trend wherebgxternal auditors are likely to focus on the procedures not
just to satisfy regulatory requirements, laldoto provide more value fdousinessclients;
hence BDA may be one ofhesolutions.

Practical implications— Current practices and outcomes of using BD and BDA
different types of respondendsffer significantly. We wish teemphasis the needor audit
companiego implementa BD-driven approach and to custs their audit strategy to gain
long-term efficiency. Furthermore, the most challeng factors forusng BDA emerged,
namely longterm audit agreemesit and the business clients’ size structure and
information system.

Originality/value—The original contribution of this study lies in the empirical
investigation of the comprehensive state¢he-art of BDA usage and motivating factors in
external auditingMoreover the study examines the phenomenon of Bigaldatone of the
most recent and praised developments in the external auditing context. Finally, a
contingencybased theoretical framework has been propokedddition, the research also
makes a methodological contribution by using the approach of constructivist grounaktyd the
for the analysis ofjualitative data.

Keywords:. Big Data, Big Data Analytics, external auditing, contingent factors

Article classification: Research paper

1. Introduction

In the pastseveralyears, the technology of Bigdia (BD) has gained remarkablin
popularity within a variety of sectors, ranging from business and governmergrntfgcand
research fieldgAjana, 2015) The area ofaccounting and auditing is not anception,as
companies are confrad by an unprecedented level of sestiucturel and unstructured
massve data which companieshave touseand managen orderto be innovative, effective
and competitive. On onehand, we cansee excitementabout BD emergingdue tothe
recognition of opportunities in various aredgMarshall et al, 2015; Verma and
Bhattachayya, 2017; VeraBaqueroet al, 2015 Engetet al, 2017. On the other handhe
concept of BD is still confusediof examplesocial media data or business data) (Conretlly
al., 2016; Harford, 2014) and quite vagudgarms ofthe circumstancesf use.



According to Wang and Cuthberts@@015), he potentiallyimportant role played baD
andBig Data Analytics(BDA) in innovative auditingracticeis evident Quite a few studies
havediscussed and analysed broad areas of BD and BDA in external algitexgplaining
and providing a context for researchers, drawing their attetttidmn terms ofgeneral issues
(Alles and Gray, 203; Alles, 2015; Earley, 2015; Wang and Cuthbertson, 2@8ibsaboldi,
2017; Connellyet al, 2016),as well asargung that the use of BDA is appropriate and
valuableto ensue theaudit quality (Dubey and Gunasekaran, 2015; Brhiburd et al,
2015; Vasarhelyiet al, 2015) BDA may improve the efficiency and effectiveness of
financial statement audit&PMG, 2017;Caoet al, 2015 Yoon et al, 2015 Geppet al,
2018), butadditional competencies and technological capabil#fesnecessary implement
BDA (KPMG, 2017;Engetet al, 2017; Dubey and Gunasekaran, 2015; Brawurd et al,
2015 Zhanget al, 2015; Appelbauret al, 2017 2018.

Nonethelessauditing is lagging behind the other research streams in the use of valuable
BDA (Geppet al, 201§. However, research on understandihgmotivesfor usingBDA is
limited, as current studies do nattemptto explain whyaudit companies shoukttually use
BDA. Hence,an external audit is analysed from two process points of wiewhe audit
process betweethe audit company and clienand theaudit process betweethe audit
company and regulatory bodies. In fact, Bibly became accessibleecently through
powerful analytical tools but there are no obvious institutional forcHdsat use BD
information or to implement BDAat corporate levelThe problemasation proposed in the
paperis the result ofa dialectical interrogin (Alvessonand Sandberg, 2011) of audit
companies, business clients and regulatory bodies, and the domain of literatuesl target
challengeassumptionsThe use of innovative analytical tools such as BDA may cause a
tension among@udit compaies busness clierd and regulata: This aspect arises because of
interdependence in tlauditing process.

The previous literaturéas stipulatedseveral cotingent factors (namelgompany size,
strategic orientation, modern technologies and regulatory envirghthat can strengthen or
posechallengs tothe use of BDA in external auditingVe elaboraten different operating
factors as underlying theoretical assumptions, relevant to considierdifference influence
on different stages of financial auditing, includithg actordn financial auditing Based on
these assumptionsve raise the following research questidlthat factors influence the
motivation to use BDA in external auditing and how intensively are these fagessed
by audit companigsousiness clierstand regulators?

The main contributions of this paper dhe following. To the best of our knowledge, we
are among the first to studlyge comprehensive stabé-the-art of BDA usagethe motivating
factors and the potential outcomes foriaadmpaniegempirically. We explain how different
institutional and companselatedfactors are expressed and influettoe decision ofvhether
to use BDA in external auditing. In particular, we focus on the phenomenon iof &@ernal
auditing by obseing theviews of diverse participants (namely audit companies, audit clients
andaudit regulators)Prior literature that examideaudit analytics focuskmainly on single
influencing factorswithouttaking theentirecontingencybased viewnto account. This study
investigateghe useof BDA in external auditindrom the perspective of contingency theory.
In addition, the study also makes a methodological contribution by introdingngse othe
constructivistgrounded theorgpproachwithin the contexof a nové research questiofior
which theexisting literatureand dataare generallyacking.

The paperis organi®d as follows.The literature reviewandthe theoretical framework
pertaining toBDA use inan externahuditing arepresented in the secompdrt of this paper.
The tird part presents the methodology usettile the fourth part presentthe resultsand



thefindingsfrom theinterviews The dscussion andanclusionare presentesh the last part
of this paperResearch limitationand furtheresearch directiorsre alsgrovided.

2. Literaturereview and theoretical framework

2.1.Literature reviewof Big DataAnalyticsin external auditing

During the lastfew years, researchers have produced an impressneintof general
reviews, conceptal and research papdarsan attempto define the concept of BD aridhta
Analytic tools.The 3Vs (volume, variety and velocity) are the threebestknown defining
dimensions of BD. Laney introduced the 3Vs concept in a 2001 MetaGroup research
publication,3D data management: Controlling data volume, variety and velokitynuchof
the business researcBD is seen as a new opportunity to enhance productivity, efficiency
and innovativeness in compani€Shenget al, 2017; Verma and Bhattacharyya, 2017
Connellyet al, 2016;Marshallet al,, 2015 VeraBaquercet al, 2015; Ajana, 2015).

Overall, the emergence of BD is both promising and challenging for sesihnch, as
well as for the accountingand auditingarea, which are regarded as intrinsicaltata
intensive. According to Warrenet al. (2015), BD will have increasingly important
implications for accounting ecosysterm all senses, even as new types of data become
aacessible aswill theinherent technological paradoxes of BD and corporate tiagofAl-
Htaybat andAlberti-Alhtaybat, 2017; Bhimani and Willcocks, 2014nd new performance
indicators based on BD (Arnaboleti al, 2017).

In general auditors work with structured financial dgtahowever, the volume and
complexity of business compasrequire even more rapid and sophisticated information and
analyss of unstructured or serstructured notiinancial BD from both internal and external
sources. Inexternal auditing BD may be conceptualisd as an additional information
resource thahas adirect effect on theunderstanding aboudhe environment othe business
client andthe performanceof an audit. Moreovetthe inclusion of BD may contribute to the
development and evolution of effectiB®A tools andchanges in the audit processes

BDA is the process of inspecting, cleaning, transformingrandelling BD to discover
and communicate useful information and patterns, suggest conclusions and dapigsarh
making (Cao et al, 2015) by usdng “smart” algorthms Qavenport, 2014)According to
Wang and Cuthbertsof2015), he potential of BDA to improve the practice of auditing
quite significantA detailed literature review is commonly accepted as the beginning step in
researchand is important to indicate relevant research in a fitdordingdy, this research
began witha literature reviewof the fields of BD, BDA and auditingResearch synthesis was
selectedas the method for the literature reviexth the aim ofutilisingthe existing literature
(Cooperet al, 2009; DixorWoodset al., 2005) The literaturereview outlines a few main
directions and possible influences of BDAthe context of auditing. A major research stream
in the field argues thatseof BDA is useful and valuable for ensuring audit qual®aoet
al., 2015;Dubey and Gunasekaran, 2015; Broewiburd et al, 2015; Yoonet al, 2015;
Vasarhelyiet al, 2015)by improving the efficiency and effectiveness of financial statement
audits,as well ady using BD as audit evidence.

A second stream of research focuses on additional compettratearenecessaryto
ensure an effective procesgen using BA (Dubey and GunasekaraB015). The latest
researchby McKinney et al (2017), Engeet al (2017), Janvrin and Weidenmier Watson
(2017)and Sledgianowsket al. (2017)emphasis the needo incorporatassuesof BD and
BDA into the accounting curriculumby acknowledging that these technologies are
transformingthe accounting professiorfEnget et al, 2017; Fay and Negangard, 2017
Brown-Liburd et al, 2015; Zhanget al, 2019.



A third stream of researcBmphasiss the role othanges in auditg standardsOn one
hand, Appelbaunet al. (2017) argue that the standardhemselvesio not forbid theuseof
BDA, but thatthe economicof external audg make analytics moreifficult or nearly
impossible to useOn the other hand, the key methodological problem is using BD as audit
evidence (BrowrlLiburd and Vasarhelyi, 2015). According to the standards, BD evidence
should be considered as less reliable for audit evidences(#goom 2016).Hence,changes
in the methodologicabudit approacha change in standards to focus on data, the processes
that generate them and the analysereof changes irthe nature of accounting records and
auditing domaingvill add value and relevance to the accounting profesé&MG, 2017,
Krahel and Titera, 2015Vasarhelyiet al, 2015; Gray and Debreceny, 201#8/oreover,
updated standards may help overcome the auditing profession’s apparent reluctance to
engage with BDA (Geppt al, 2018.

Finally, a fourth stream of research explains teehnologicathallengedor companie®f
using BDA, with the focus on continuous auditing technol@gikhardssonand Dull 2016;
Appelbaumet al, 2016; Suret al, 2015 Chen and Wang, 2015; Alles, 2015; Cleiual,
2014)and BD techniques (Gepg al, 2018; Appelbaunet al, 2017. Moreover,according
to the literature review Appelbaumet al (2018) classifid the audit analytics used ithe
various auditstagesAs external auditing is inseparable from the characterisfitgisiness
clients, Al-Htaybat and Alberti-Alhtaybat (2017) identifiedthe inherent technological
paradoxes of using BD in corporate reporting.

According to literature reviewit could be stated that the main streams of rebefaaus
on and disclose the outcomes and value ofubeof BDA in external auditing, thaspects
that have annfluence onthe efficient use of BDA and discudke interactiorbetweenBD
and traditional sources of data, as well assBipact on audit jdgement andbehavioural
research.It could also be stated that external conditions atth@& environment have an
influence on thauseof BDA in externalauditing.On the other handhe research could be
describedas fragmented, disclosing different but lied aspectshat motivagé or challenge
the useof BDA in external auditingand a completést of motivationfactorsinfluenang the
useof BDA in externalauditinghasnot been researched

2.2.Thetheoretical framework

Contingency theory focuses onwvhcelements must fit together to reach the desired
configuration,as well asthe forms of fit, as proposed by Venkatraman (1989fact, the
contingencybased approacthat isusedwidely in management research (Chenhall, 2003;
Chapman, 1997; Ittner and Larcker, 1997) coulélse appliedo explain audit companies’
intentions to adopt analytical toas the corporate level

Considering the complexity andiynamism ofthe audit process, the necessity uding
BDA might be influenced by differentontingent,external and internal factorgwuditors
require access to documents, systems, policies and procedures to manage amegudiisT
remain compliant with accounting and auditing standards, government regulations and
internal requests. Audit teams miaggin the audit process with meetings during wiiey
gainrisk and control awarenes&uditors perform substantive procedures and test controls
andthen draft reports that they submit to management and regulatory auth@réies€n,
2016). Many coningency variables have been found to be relevant, includiveg
environment -in particular environmental uncertainty and market competition (Otley, 2016),
technology (Otley, 1980, 2016; Chenhall, 2003), national culture (Ahmad and Schroeder,
2003; Flynn and Saladin, 2006; Otley, 2P16trategic context (Wickramasinghe and
Alawattage, 2007; Sila, 20Q7)and company size and structure (Otley, 2016;
Wickramasinghe and Alawattage, 2007). While it is possible that all theserplmpartant



role in the desig of control systemgBrivot et al, 2017), this paper focuses particularly on
the main contingent factothat have been subject to investigation, nanteenvironment,
technology, strategic context, size and structlire contigency of natural culter has not
been taken into consideration.

Environmentas a contingency factamay constitute the market and its associated factors,
such as prices, products, competition, government pokgidsso onWickramasinghe and
Alawattage, 2007).Environment(as a contingency) may constitute the audit masket
uncertaintyand its associated factors, such as audit fees, competitcregulators policies
such as thattitudes ofthose setting thetandard (Li et al, 2018) Looking at theBDA'’s
influencefrom the external auditing point of view, audit market regukapday a particulaky
important role in ensuring audit companies’ public quality aspects and enh#meingeof
data analytic tools.

Technologiegan be understood as the processes used by companies to convert inputs into
outputs (Khandwalla, 1977). When a company fails to match its technmlagystructure, it
does not succeed as a sustaineghnistion (Wickramasinghe and Alawattage, 200W7).
audit companies technologies involve both knowledge and techniques. Moreover,
technology,as a contingent factorefers to the scalled hard ITrelated aspects adopted by
companies (Garengo and Bititci, 200Hence, BDA as an IT toglmay have a direct impact
on the audit process by influencitige audit phase of engagement. BDA may have an
indirect impact on the audit planniphase as audit strategs and audit plasare developed
according to the data and information coming frtme analysis of client’'s environment.
BDA, as an IT toglmay dso have a direct influencen compliance and substantive testing,
as well ason evaluatiors and repod. Overall, the need to u®DA may depend on the
requirementsof the audit regulatory bodies anldusinessclients, as well as on internal
technologicatapabilities, IFfrelated managerial activities, such as the internal investments in
hardware and software, external consultants and sbasaket al, 2017).

Based onthe notims of contingency theoryresearchers have discussed how the fit
between envonment and strategy can influenoeganistional performance. Thompson
(1967) argued that changes in technology and enviromirfantors resukdin differences in
structures, strategies and decision processes. Henderson and Mitchell (12®0s 8nd
Lioukas (2001andJohnson and Schole®008) research results supportedargument that
strategywasone of the effects thétadinfluence asasignificant determinant of performance.
Pateli and Giaglis (2005) developed a structured approach to changing the businésd mode
a company (including strategy perspective), which introduced a tecloallomovation by
keeping the principles of the old (traditional) business logic and taking the affeatsed
from the firm's internal and external enviroant into account With reference to
contingency theory, it might be suggested #tedtegic orientationcould have asignificant
influencein persuading audit companies to use BDA in auditing praness attempto find
the fit among new trends in teclology, the environment andorganistional strategy.
Referring to contingency theory, one might suggestdtrategic orientatiorcould influence
audit companies to use BDA in auditing procegmificantly A BD-based approach is
inseparable fronthe corprate core strategy and ain#s suggested by Gepgt al (2018)
long-term orientatiortowards the use of BDA may outline future opportunities for auditing in
the context of reaiime information and on collaborative platforms anth peerto-peer
marketplaces

Sizehasalso been found to be an important contingent faotanderstanding the nature
of organistional structures and behaviour (Wickramasinghe and Alawattage;, @y,
2016. This implies that audit companies needpay attentionto the $&e of the audit
company itself ando that of the business client when creating an audit strategy and plan.
According to contingency theory, large companibave extensive specialigition,



standardiation andformalisation but these features are less imtpatin small companies
(Wickramasinghe and Alawattage, 200Mus it could be stated that small clismhight not
be able to provide athe necessarypformation as BD for further analysis atite application
of BDA tools. Furthermore small audit companiesmight not be able to use BDA fdineir
business clientsecause o lackof trainedstaff andimited technologicatapabilities.
Structurerefers to the establishment of certain relationshipsngpeople with specified
goals and tasks (Wickramaghe and Alawattage, 200A.poorly fitting structures nothing
else but a waste of resources, and leads to the ultimate collapse of the businege(lyli
1987; Otley, 2016). Accordimg it could be stated that different methods, instruments,
functions and processes cannot be designed without finding the best structure alignment.
From a BDA point of view, itmight be assumed thatsuitable and organic structure would
be able to support the implementation of innovative analytical tools in audit caspand
vice versa.
The literaturaedescribeseveral factors that can strengthen or podeaiengeto the use of
BDA in external auditing by integrating themartheoretical framework (Figure 1).
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Figurel
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The theoretical framework contains key participants involved in the auditing process
(audit companies, business clieatsd regulators)the auditing pocess (where BDA might
appear in different phasesaraudit) andhe contingent factors discussed above.

3. Resear ch methodology

Based ortheliterature reviewwe explord different catingent factors thatnay motivate
the useof BD and BDA in externahuditingtheoretically QualitativeresearchBirkinshawet
al., 201) adoptedthe constructivistgrounded theoryapproachas described by¥harmaz
(2006, 2014 for twomain reasons:

(1) BD and BDA arerarely researched phenomena within the field of andjtand we
were motivated to understand “the actual production of meanings and concepts used by social
actors in real settings” (Gephart, 2004, p. 457), and

(2) we aimed to develop theoretical insights into a process about whielighigie extant
theorising or empirical knowledge (Suddaby, 2006).

This researclusesthe analysisapproachsuggested bystrauss and Corbin (199@p
present rich and detailed descriptions, which allows the reader to make suffan¢extual
judgements to transféineinterview findings to alternative settings.

We followed the main stages in grounded theory rese@arciqualitative data analysis
(McNabh 2008 Corley, 2015 namely collecting data, open coding, axial codiagd
developingtheoretical insights.

3.1. Data ollection

The researclon the motivation to useBA in external audg wasconducted using semi
structured interview to allow for follow-up questionsinterview questions derived from
theory are the tools used abtain informatiorthatwill help to answver theresearch question
(Glesne 2006).

The espondentsvere selected orthe basis otwo considerations(1) the companyand
(2) therespondent’s position. With regardttee firstconsiderationthe companieghat were



selected as thiairee casastudies were selectedn audit networlkcompany dealing witA, a

businessclient companydealing with BDand a regulator. This selection was intendid
obtain different perspectigeonthe same phenomenohable 1showsthe description of the
sample
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For the secondonsiderationthe respondentsvere selected according to their posiiam
the company. Hencehe respndents were auditors and BD arsadysworking and dealing
with thecompany’s data. The selection of the participants, as different stakehalderalso
intendedto improve the validity and reliability of the study (YiR003).
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During the faceto-face interviews, which lasted for 35 minutes on averagethe
participants were given a copy of the interview guigigegtionnaireseeAnnex J) in order to
ensure sufficient coverage of the research aim andpt@al use of time

Part onewasrelated to the background informatiand general understandiod BD in
the company andthe motivating factordor using BDA. The second gt wasrelated to the
practical aspectsf using BDA in the audit processThe proposed questions includedy’
and ‘how’ information and respondentw/ere askedo discuss the reasons, motivations,
creation, implementettn anduseprocessesf BDA, including valuesits challenges anthe
possible changes for tlaeiditing process.

The interviews were tape recorded with prior permission from the participtiatsthey
signed an official agreementTowards the end of each interview, time \adewedfor open
and informal discussions in ordey extract information that participants might otherwise
have been reluctant to provide during the formal interview sessbuesall, the interviews
lasted forl2 hours and8 minutes, resulting in56 paes of transcripts. The interviewere
conducted in Lithuanianrdenglish.Data werecollected and analysed in 202817, except
for the interviewwith the BDA analyst from the audit company, whichvas conductedand
analysed in 2018.

3.2. The setting dheLithuanian audit market

We focusnexton the description of the setting thie Lithuanian audit market as a critical
factor for the analysis and interpretation of the data.

The Lithuanian audit market is relatively young and concentréte®009, theNational
Audit Standards were abandoned, and dmdinternational Standards on Auditing have been
appliedsince According to the datiom the Lithuanian Chamber of Auditors of February 1,
2017, 357 auditors and 170 audit companies have been cenifiedich 141 out of 170
audit companieswere listedas very small companief25 audit companies as small
companiesfour audit companies as medium companies and one audit corapdarge

In 2015, Lithuanian audit companies conducted 4217 audit®tal including 3898
financial statement audits in Lithuania, 273 audits on consolidated financial sitteme
Lithuania, 44 audits on interim financial statements in Lithuania tared audits abroad



(Lithuanian Chamber of Auditors Report, 2015). Among the clients of audit companies, the
currentcompanies include public interest entities and companies that are legallydetguir
carry out audits butp general, there are not many large clients.

The audit market in Lithuania is concentratetthe 10 largest audit companies, according
to the received revenue from audit activities in 2015, accounteminfmst 70% of the audit
market. The average fee per audit performed in 2015 amounted to 4143,04 EUR. The highest
average fedor one audit wagor the companie# the Big 4- 8698,50 EUR, which isour
times higher thait was foraudit companies with one or two auditoasdthreetimes higher
thanit was foraudit companies witthreeor more auditors (Lithuanian Chamber of Auditors
Report 2015). However, ginethe fact that the audit companies the Big 4 spend most of
their time on audits, the difference in the average ftegethe audit service is lower.
Significant fluctuations in the feder services between international and smaller national
audit compaies are typicalof the Lithuanian audit market. This situation can also be
explained by the fact that international networking audit companies aten@utle largest
ard, at the same time, the most complex business companies.

3.3. Coding and malyses

Preliminary coding on the basis dhe 21 interviews was developefirst. After the
transcription of allthe interviews was complete all the transcripts weranalysedby both
researchers separately via a systematic process of coding and satiegantended to group
the informationfrom thetranscripts intasimilar concepts or themdbkat emergedirom the
analysisWe thendiscussed the open coding of sentences or paragraphs within the transcripts
to identify key concepts emerging from the data tarohk themto what allowedagreeingon
a certain open codes. Talddlustratesthe open coding of the interview transcripts.
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During the processf our further discussions and anabs open codesvere assignetb
broader categories, callsécondorder codeswhich highlighedthe relationshipamong the
open codes (Lee, 1999). Theseconderder codeswere then used to create broader
categories— axial codes- to facilitate theoetical insights (Lee, 1999), such a€urrent
Practices,Company Factorsinstitutional Factors and Outcome3able 4 showsthe axial
codes and the descript®thereof
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Coding process and codems a method of qualitative data analygllcNabb, 2008;
Corley, 2015)allowedfor the identification of key concepts emerging from the qualitative
data— the transcripts.Meaningful results and findings are presented on the basaxialf
codes which indicated the main groups of motivating factfims andthe circumstancem
which to use BD and BDA in external auditing.



4. Resultsand findings

After careful consideratioof the seconderder and axial code‘Current Practicéswas
organi®d to include theopen codes ofExperience,Benefits, FinancialResources and
IncreasingTrend which were identied ashaving similarities based on their currgnt
existing features. During the data analypiocess the secondébrder and axial code
‘Institutional Factors was organi®d using open codes such d&egulation $stem, Market
Structure and Education Three open codes namely Strategic Decisiors, Governance
Structureand Sizewere identified as a secomdder codeStrategyrelatedFactors and three
open codesnamely InformationSystem,Competent €ans andinternal Capabilities were
identified as a secondder code ‘ResourceelatedFactors. These two secondrder codes
were then used to create a broader categanyely theaxial codéCompany Fctors. There
were three open codes, which wdPanning, Managemerand Reporting, whichwere
integrated baskon their propertiegn a second order codénternal Control’. Five open
codeswere Understanding th€lient's Company, AuditPlanning, AuditPerformance and
Conclusion, and Audit @&amand Audit Fee were identifieés haing similarities thus,they
were combined in a seconarder code ‘Audit Process. In addition, the open codes Audit
Quality and Control ofAudit Quality were combined in a secondder code ‘Quality.
These three secoratder codes were idéfied ashaving similarities in the mainareasthat
are influenced by thaseof BD / BDA in business and audit companiasd were combined
in an axial codg'Outcomes

The results are presented from thigerent respondent groups’ points of view.

4.1. Audit companies

Current practises. Experience Large audit companies (international networks) develop
and apply analytic tools that are similar to the BDA contdee and complexityvise. On
average, audit companies have applied modern analytic tools for two tgefarg in the
Baltic region. The auditoremphasis¢hat the application of such innovative data analytics in
the Baltic region is actually not the first choice (as comptaratie USA, the UK, Germany
or some Asian countries’ audit markets, for examey 4 auditors shared sifar practices:

We are a smaller country; therefore, we usually do not even get on the diret off implementation and
application of innovative data analytics (Big 4 (2)).

However, some expertsmphasied that companiebad only taken thefirst steps in
analysing BD contexteferring to thedemand for BD-based tools:

We are making first steps but the practical implementation is not for tpefay{...] We are developing
applications, methodology. Some regions are more advanced, like Atodtica, UK orAsia. We [Lithuania]
aremore likerecipients of innovations3{g 4 (1)).

Other experts confirmed that audit compartiad already made a progress in developing
and applying analytical tools, and hstdrtedto use the more advanced versions in Lithuania:

[...] as we implement audit analytical tools vegryrposefully now we develop and implement a new and
advanced analytical tool which was created and developed in UK officar afompany (International audit
network).

Increasing trend.Conductinga BDA-based auditwas a challenge forthe auditors
themselves



A possibility to audit all data is even now hardly perceivable for somioasidas big companies’ audits are
based on sampling methods. [...] With technologies, a huge amount ahation in an external audit does not
play such an important rol&ig 4 (1)).

Implementing BD technologlased tools establishes the conditioncf@anginghe thinking
and attitude of both auditors and business clients. In the casa dlient beinga small
busines company, audit companies even have to show the value of using BbBé&audit
process

We indicate the maiadvantagesf using BDA for our small or new clientsych a$ using BDA we will be
able to indicate the systemic problems and variances in[posinesscompany data, increase the quality of
audit report and to find thedud events (International audit network).

Benefits The largest audit companies (international networks) asstes BD and BDA
unambiguously positive)yand treaédthem asa competitive advantage in the audit market
thelong term. Enabling auditing technologies will probably foster the competitiverfess
audit companies in the oligopoly audit market:

[...] currently, analytics tools are used considerably more, as alsmoyany itself has invested a lot into these
new analytics tools. We think that Big 4 (2) Eagle [analytitdl] is a competitive advantage. [...]
Unambiguously positive, as it helps to focus on riskier fields. Ipshto identify the fields thamight look
suspiciougBig 4 (2)).

Financial resourcesSmall audit companies usually only apply very simple analytical
tools, mainly because of lack of knowledge, poor financgsourcesand the cost of
investment The current practicesf small and melium-sized national audit companies and
audit companieghat belong to international networks strongly diverge with regard to
applying modern technologies.

[...] by investing in analytical tools we always measure costs [..{]saeally very expensiveBig 4 (3).

[...] notwithstanding huge financial recourses needed, all investnagatsery usefulWe operate in a very
competitive business environment where we have to make our processesfiicient in order to compete with
a lower price[...] Technologes help to work efficiently and wa costs (International audit network).

The largest companies were usually more experiencedeiruse ofdata analytics and
were already gaining advantages because afdbromyof scale.

Institutional factors. Regulaion system Institutional factors affect audit companies
themselves through the requirements for the pedaoeof more efficient audg (application
of control tests and detailed procedures) and quality control. Hence, the importance of
International Stadards on AuditingISA) is evident. Audit companies also have an impact
via the client,such asadditional legislative requirements for the quality of accounting and
clients’ accounting IS.

If audited clients are small, their accounting IS waturallybe distinguished by a smaller
guantity of structured and nestructured data. The size of the client is also associated with
the feefor the audit.In fact no companies in the Baltic region are big glohatiherefore,
strong competition iterms ofpriceis prevalent

[...] clients are too small, because if we talk about analytical tools, we dacdinntations, one of which is the
size of the client, and then this is closely associated also with price limité@igns (2)).

Although Krahel and Titera (2015) and Vasarhelyal. (2015) argud that the application
of BDA would also bringaboutchanges inSA, audit experts id not think that auditing



standards and methods shoulecessarilychange for the successful elmyment of these
analytic tools. Current legal acts are sufficient to conduct @o&§2d audit.

Audit standards that have these requirements alreeqglyire all companiesto conduct an audit in the most
effective way using the analytics tools. This is simply another toathieve thee goals in a faster and better
way. But this does not change the whgtan audit team should work, what the work principles are, how we
plan, organis, review and what the quality control is (Big 4 (2)).

Standards are nevertheless a set of principlesrules. As regards an understanding of the company, control
environment and all processes, it is already laid down in the standargethhave to understand all processes,
irrespective of whether you will subsequently validate therobwr not, andwhether you are going to trust
them @ig 4 (4).

Thus, auditing standards are focused on the’aumlitpose and general principles, not on
the techniques/analytics that are usegedormit.

Market structure It is importantto notethat the market rientation of cliens company
may also determine the use of BD technolagisswvell as the market'’s size.

Lithuania is not a big market size. If companies are just orientat#fiethithuanian market, it is ndarge
enough. They do not require substaintystems that would work with crazy amounts of data. [...] On the othe
hand, more and more service centres are being establishéithuania panks, sharing centref@xplanation
added)]. ... The driver would be management establishatbieign countryBig 4 (1)).

Education.One of the most important aspewaiisen attemptingo applyBDA successfully
is haung competent employees. Education plays a critical rolgraviding audit specialist
with interdisciplinary competence.

[...] even the universitie themselves should focus more on IT by preparing specialists. ligschdilenge for
us. We can see IT specialistho donot care anything about accounting, and graduateduntantsvho have
poor skills in IT. Unfortunately, we do not see the merfler] So we are already looking for people with
integrated skills (Big 4 (1)).

By developingandimplementing BDA we saw the transformation in the audit professidiit’a not enough to
be only an accountant or auditor but we also need to have IT competencesnatibrtat audit network).

As requirements for external auditor's professional competence are set bg publi
authorities, there may be inevitaloleanges in thieong run.

Company factors. Strategyrelated factors The use of modern analytics @rde network
audit companies, including international audit networks, is based on the global strafegy of
innovations:

No large companies stand still, and, talking about our company, thig&lya global network investing in these
technologies. [...}here exists a common global strategy and a vision of the compduey, we all [units in
different regions] will start using a particular analytics tool (Big 4 (2)).

To be a part of a global businessd to belong to international networkplays an
important role in using BD in external auditing ahe client’s performance:

Most of the businesses, especially IT businesses, are foreign owresdare driven by a parent company. [...]
So, the ownership structure is an important fadsag ¢ (1)).



The notivation of audit companies to invest in analytics taelges primarilyon the size
of the company and its strategic orientation. International audit netvemdkdarge audit
companies have greater possibilitdsreatng or acquimg such powerful aaytics tools

We do not develop such analytics tools in the Lithuanian unit. We baé lvas been globally created in the
company (Big 4 (2)).

Notably, large audit companiesuch aghe Big 4) see BD as an increasingly essential part
of their assurancpractice (Alles and Gray, 2016}.i$ importantto notethat the size of the
company determines the use of BD technologies notdudytoprism of the size of the audit
company itselfbut alsobased orthe size of the audit clienThe husiness cliens sizewas
one the most prevalent factors mentionedthiy experts who wersurveyed. If business
companies are small, their data aeturallynot defined bythe characteristics of 3Vs. This
theoretical presumption is consistent with the ans¥ens reguators and auditors:

Multinational companies are big drivers. Facebook and Google are dtingreditors’ profession as well. We
have to find ways to audit them and Big DAtzalyticsmay help Big 4 (1)).

The sizeof a company can have arfluenceonthe useof BD from the point of view of the amount of datad
probably in thefuture,evenmediumsizedcompanies will be able to apply and use it (Global financial services
andIT company).

Resourceelated factors Audit companies have to be prepanederms of theirinternal
processesind capabilities in order to use BDAhey mainly need resources relatéol the
preparation of information systenasd integratedteams ofemployees forthe successful
applicationof BD and BDA. As IT competencieme becomng extremdy importart, audit
companiesurrently resolve this issue by havirenIT person inthe company or outsourcing
IT competence

[...] We know what we want but we do not have IT competencies, so it's bettekedrom software
companies. We are talking about major software companies like Microsait|eQiISAP. Obviously, the
cooperation with these companies will help to develop the tools (Big.4 (1))

We have an IT person who works with different groups@msultabout IT questions (Big 4).

Outcomes. Audit process.For audit companies, BD may help to provide a better
understanding of the business client's environmentthiexperts interviewed claimed that
the application of these analytic toatsadethe audit process more effectivearticularly
duringthe phase of understanding the client’s business environment and internal control, and
during the phase of performing substantive procedures:

The reasons to perform an audie more focused on risks, conduct it in a better, quality manner, adapt to
progress (Big 4 (2)).

Effectivenesss at the first place as competition by prices is essential. We are working totalkctronic space
(Big 4 (3)).

[...] our analytics show a certain tendency and variancefirexample, yourHusines clienf company and
you [business cliefitare able tanalyse detailed data where and whyérfance$ were found (International
audit network).

An audit company, as a preBeekingorganistion, seeks to conduct an audit in the most
efficient way fom the clients andthe quality point of view. Thus, analytic tools are one of
the instrumentshat reduce the screening risk atttus minimise thelikelihood of incorrect



conclusions. Bsential attention in the Bbased audit is paid to the verificatioh data
reliability. This is irrespective of whether the client’s information would deeived in the
traditional way owvia BDA; the issue of data reliability is always a priority

The first work upon receipt of any information for auditing purposestéstaof its reliability. [...] The main
guestion during the verification of quality control is whether a déi&bility test has been made (Big 4 (4)).

A set of BDA tools may also be beneficial for the drawing up of audit reports. Diheng
auditing pocess, caperation is maintained with the company’s management, and different
reports may be drawn up (such as dlditor's conclusionthe auditor’s reportandletters to
the management). The final auditor's conclusiostendardisd, with clear critea for the
information provided. Therefore, the BDA may have an indirect effect through the type of t
auditor’'s opinion. In other wordswhen applying more effective analytic toglghe
assumption is that the auditbad a better perpéon of the clieff’'s environment, focused
accordingly on the riskiest fields addcreased thikelihood of having provig&éddanincorrect
opinion.

However, thepossibility of using analytic technologies in other audit repastsnuch
greaterand may createnore added valuefor the client, only without the compulsory
compliance function:

A letter to the management where we share observations on intentedl gystems, their shortcomings,
provide recommendations that do not necessarily impede an audit, but pig stiwreour insights. Thus, here
we see very great possibilities that namely in this plassdssment of the internal control sy§téme use of
BDA would be of great help because [...] it would be an analytics in diffarosssections Big 4 (4).

Quiality. An audit market regulator and quality control may dswery important factar
fostering BDA in external audit State regulation of the audit marketgimduallygrowing
strongeracrossthe world (SOX, Audit directives in the European Union, and 90 Tius,
there is noticeable pressure frandividual audit quality regulators to apply more advanced
analytic tools in the audit process, which would translate into a loptédity of risk-based
audits.

The need to apply advanced analytics tools arose rptfrmm the audit teams themselves but also from the
quality control system. [...] An American regulator treats quality conyrstiesns of audit companies extremely
strictly and its audits arsubstantial This is also the second strisise and attitudevise regulator in the
NetherlandsBig 4 (4)).

Institutional quality control factors of external audit companies the audit market
regulators in different markegoduced different effect

Maybe, if we were only a national company and with this régyléhen we would probably have less boost,
but in fact, our global methodology team is in America and thenk in the strongest professional regulation
environment. Thus, all approaches, all innovations, novelties ansupgesn the maintenance of augluality
come from over thereBfg 4 (4)).

This is an approach of the global body that regulates all this audit pBlagcy (1).

Internal control. When public interest companies are audited, the use of these tools
becomes an essential element foeasmg the control system and managing the audit risk

[...] one of our tools makes a very good report from the accountareywa@th makes it clear whether a person
has made any entries he cannot make and whether the duties are separated, whatldethereame person
does not do both, debit and credit, as this entails an additional risk (Big 4 (2))



Thus, there is a need for tools that would enable conducting an audit ifeetivefway, that would enable to
conduct it in a faster and better way quality may not be compromised either, and the audit standards
themselves, as | have mentioned, become not looser, but more st(Bigeh (2)).

Estimation ofa client’s internal control system is one of the compulsory analytical
procedures for an auditor. The more complex and global the client company is, the more
multidimensional and complex is the internal control system of the client.

Issues related to the audit compaAgcording tothe researchesults all secondorder codes
were disclosed ithe case ofanaudit companyand this could be explainedall contingent
factors influencd the useof BD and BDA butthe influenceoccurred at different leveland
degrees of importance. Our research results suggeshéase of BD and BDA depends
strongly on the audit corporate strategy and governance struartdré,confirmgshe research
results of Verma and Bhattacharyya (2017). Moreover, it is likely that Biahles auditors

to act on structured and unstructured information. In line with Bhimani andogkl (2014),
we claim that the traditionally presumed sequential and linear links among t¢ersptwazegy,
governance structure and IS design are no longer in Phig/is the reasorhat we also
suggest thatwhenapplyingthe BDA, additional attention should be paid to the company’s IS
as one of the elements of the internal control system. To a great exter®, dapeinds on
whether the auditor will be inclined to trugte dataor to apply more detailed audit
procedures. The issue tife reliability of the IS iscrucial Our study also suggests thhée
development of new analytical competence and even a new structure of auditMgams
regard to BDA isnecessaryln line with Al-Htaybat and Alhtaybat (2017)viewson BD in
corporate repaing, building such teamsh@atinclude analyticsyvill require audit companies
to determine whether they want datsourcetheir analytics, or whether they want to create
their own platforms and systems.

4.2. Business clients

Current practises. Experience and Increasing Tend The use of BD and DA tools in
business companies (including internation@aimpaniey is already the practicevith more
than fiveyeas ofhistoryanda trendtowardsexpandedise in the future:

Banking sector was especially invary good situation concerning BD because of regulation to collect and
save historical data. Analytics was just the next natural step forwarduEial institution operating worldwigle

The mplementation of BD technologyased tools establishes the diions for changing
thethinking and attitudes of business companies:

BD is a global trend, everybody [business companies] can see andtandi¢he value of using BD and this
understanding has become comprehensible to @mehdusinessed{nancial institution operating worldwijle

Benefits Business companies see BD and DA as an essential process is tugsigess
environmentand uséhemfor a different purposes and bengfit areas such as cost saving,
planning processes, forecasting of therdls behaviourandsales

[...] there are a lot of areas where labavork could be changed with analytic [...] to predict the client
behaviour is one the possible usage of BD and another couklftdresale service (Financial institution
operating worldwie).



[...] each business unit has its own data analytics in different levels, susksadraud, pricing, transaction
analytics, accounting analytics, marketing analytics (Global financiditesrand IT company)

Financial resourcesBusiness companiesee theimplementation andiseof BDA as a
process that i€xpensive andvhich requiresfinancial investment. The influence of this
concepts that it ismainly large companidhatare able to integrate and use BDA widely

[...] from practical point of viey, there are a small number of companies in Lithuania, which could be able
to use it [BDA]. It is understandable that you [Business Company] campett results from BD in six months,
it is quite a long period and companysita understand this, you hat@ invest and workRinancial institution
operating worldwidg

I nstitutional factors. Regulation systenthe sector regulator (such as the financial sector)
andtheaudit regulator play an important rolestive useof BDA:

[...] financial institutionshistorically must accumulate and save a different kind of data tagearisk issues
(Financial institution operating worldwide).

The audit regulator should encourage audit companies to beadweaaced technologically, to provide fresh
news about novehudit analytics. Such topics are not even included in anraiaing for auditors (National
audit network company).

Market structure The main motivating factorfor using BD in business companies are
strong competition and loAgrm relationkips with customers. Many interviewees
emphasised:

The main motivating factor is to create a sustainable relationship with erst@Rinancial institution operating
worldwide).

Competition is very strong in the market and a company needs tdtbethan its competitors, so BD helps to
ensure this aspect (Global financial services and IT company).

Education These global trends influence the need famployees with broader
interdisciplinarycompetenceincludng knowledge aboubusiness, information technology
and mathematics. Business companies confirmed the importance and lack of competent
employees globalty

[...] companies are lacking competent employees and looking for thent, is very difficult to find
employees wh would be ready to work in BDA area andeewvith experience (Financial institution operating
worldwide).

[..] there is an increasing level of interest from universities ardlygtrograrmes but we still are not able to
find a fully prepared specialist able to work with BD. Mostly cases we timvempetences improvement of
those employees who have IT, mathematical oryéinal skills (Global financial services and IT company).

Company factors. Strategyrelated factorsFrom the cliens perspective, these of BDA
and DArely heavilyonthe corporate strategy and top managetseanipport.

The main objective of alfinancial institutios operating worldwide group is BD integration into business
processes with purposes to mirsencosts and to discover new possibilities for business dewelat (Financial
institution operating worldwide).

[...] as changes are very fast in the market, decisions made have to be grbyrBBdand according to
strategic choice of all company groups in all Europe thrglis not limited to the Lithuanimamarke (Global
financial services and IT company).



Resourceelated factors Large companies will be more financially able to invest in new
technologies and capabilities (infrastructure and competent emplogsegll as to invest in
the future value that abd be created by BD. In addition, it could be stated that companies in
developing countriemightbe able to integrate BDAore quickly:

[...] because banking companies already started to develop businessovdtherent information technologies
and sygems that allow to integrate BDA and to be more flexible (Financial institutioratipg worldwide).

The main challenges fdhe application of BD in external auditing are the quality and
comparability of dataandqualified BD analystbecause companieged to have employees
who can find patterns in data and translate them into useful business information:

BD quality is very important ... [...] We have two groups of BD, first isrenraw data and using it is allowed
but risks need to be evaluated, secorfdlig prepared BD (Financial institution operating worldwide).

The main internal challeng#f usingBD is HR and analytical skills integrating IT and business skKills. [ ...]
Also, one more challenge is IT system amtessarynvestments into these systems, consultancies (Financial
institution operating worldwide).

Outcomes. Internal control Business companies understand BD as the possible or the
main source of data to manatiee business and use BDA tools for internal management,
decision making, planning and reporting purposes:

We use BD in weekly control process by evaluating changes, influences &mp mdacisions. [...] Our
expectations are that BD application will grow in the area of business grdegslopment in the future.
(Global financial saiices and IT company).

Issues related tousiness clierst The research results shegvthat not all secondrder
codes were indicated in the case of business companies. In particularffetencifrom
audit companies was in the area of Outcomes. Ttwddcbe explainedy the factthat
business companies mainly use BD information for internal purposes to managesbusines
processes and make decisiofise research results confirmed tha possibility ofapplying
BD and BDA depeneld on the size othe bwsiness company and its strategic orientation.
Public interest companies, companies with international headquarters ierdifteuntries
may encounter actual BD in their actigg The motivation to use BDA and other DA is also
importantregardless ofvhether the client is sgateownedcompany or a private company.
The main motivation to use BD and BDA tools is relatesttong competition.

4.3. Regulator

Current practises. Increasing trendRegulatory bodies understand the importance of BD /
BDA tools and seg¢hemas an increasing trend for aéctors business companies, audit
companies and as a future directiortha case of regulatory bodies #gesestill do not have
experience in this area

[...] our performance is very closely related with BD technologies. [echlise of looking at the future all
large business companies will need to provide all information to tégglgovernmental institutions in
electronic form starting from 2017 (Tax analytics).

Benefits.Regulatory bodies confiretd the wsefulness of BD and BDA for large business
companies, governmentatganigtions andat thestate level from thg@erspectives ofime
andquality:



It [analytics tool] shows directions where mistakes, irregularitighinbe (Tax analytics).

[...] this wasthe initiative from business companies. Rse StateTax Inspectoratelisruptedcompanies with
qguestions about different kind of data for two weeks, so it [BDA] is afitefor both parts(State Tax
Inspectorate).

Financial resourcesAccording to the xperts interviewed, there is a need feaalitsand
for a funding project to support the implementation -@fudits, which will help to develop
and use BD-based analytic tools for different purposes:

There should be some actions taken and start a pliojptedmentation in a thregear period (State Tax
Inspectorate).

Cost benefit aspect is very important and we calculate the empldjmessavedfor different processes
from regulator and business company sides, this helps to evaluate sa@eedyin fiveyears, ten years or fifteen
years (Tax analytigs

Institutional factors. Regulation systenmRegulatory bodies play an important role at
various levels, such as in tha&x environment, and in terms of sector regulation and audit
regulation. In the globalegulation practice, it is still possible to notice different variants,
ranging from the compulsory universal certification of accounting sysiemlsns to certify
accounting information provided by companies:

Accounting systems are certified at the state level. [...] the same way antaotooust have a certificate, an IS
must be certified. [...] The future will unambiguously have to beway, as the number of errors due to-low
quality information will make the process very painful (State Taxdospate).

According to the experts interviewed, one of the factors motivating the use of BDA w
definitely bethe fostering of e-auditt the state level:

It is very important to make a breakthrough in the analytics, an audit brmaddthra qualityeap so that we
could audit banks not in the way we audited SnordsSkds bank. Positive audit reports were issued and in a
half-year, these banks became insol{emplanation added) (State Tax Inspectorate).

Education.Regulatory bodies indicated the future need to integrate educational institutions
in this increasing andtowardsBD and BDA.

We plan to integrate researchershiadevelopment of analytical tools. [...] there is still a lack of knowledge
and wisdom about the same understanding. Education would be able &okghayoé in this procesEState Tax
Inspectorate)

Outcomes. Audit processObviously, audit regulatory bodies do not participate directly in
the audit processbut their key function is the public monitoring of quality control.
Responsible regulatory bodies evaluate how audit evidsndecumentd, as well as the
compliance withiISA and thecompleteness of substantial audit procedures and contrqgl tests
including audit evidence gathered 88:

If transactions and accounting recoets maintained in a decentsakl way, a large company may simply face
the fact that data are wrong. Overall, the system seems to be cortetgcbntralisation may show thatith
time, these data have changed. This may be a big surprise for such large confeguéstér (2)).



Quiality. As Lithuania abandoned national auditing standards in 2009, the Lithuanian audit
regulator does not hawifficientauthority to change the implementation of the standards. It
is not the standard setter and has nod@n advisory role:

So, the biggest driver comes from internagibaccounting settlers. [...] For the more advanced regulators in
Europe and other territories it is the tendency. As auditors, we maventwre sophisticated IT environment of
auditing the clients. The regulators have to understand how the auditardtauniht be eventhe beginningf

the processHig 4 (1).

Internal control. Essentially ISA lays down the provisions for assessing the client’s
internal control systenthelS and controlsegardinghe IS

There are manglifferent types ofccountingsoftware and auditors are familiar with some and not familidr wit
others (Tax analytics).

The possibility of checkng data in real time results in thi&elihood that an audit may
create a higher value for the client. This would not only be an auditowess based on
historical data:

The reaction to ogoing processes and the speed are very important. Now auditors makediagsanmgp audit
the data that is had-year,oneyear old [...] Thus, this reaction in current time and controlling such data is
very important to be able to react in a fast and expeditious manner (Tax apalytics

Overall, auditors and regulators presehé conservative attitude towards incorporating
BD in decisionmaking for auditing aims. They adtadt that BD playd an importantrole,
butthat the change will stilbe taking placén the future.

Regulatorrelated issuesThe research results sheevthat seconérder codes were
discloseddifferently in the case of regulatsr Companyrelated factors were not disclosed
because regulatory bodies are not treated in the same way esngranies. Regulatory
bodies still do not have current practice time useof BD and BDA tools and the
implementatiorthereofis planned for the future. Institutional factors were discldsechuse
requlatory bodies play an important role at various levels, such as taxtevironmentin
sector regulation and audit public oversight. Outcomes wmaialy disclosedwith regard to
guality, andthis could be explainetly the factthat regulatory bodies are responsible for the
public oversight of quality control, continuous learning and education about innovative audit
techniques including BD and BDA. According tthe research resultgegulatory bodies
could be seen as followers of business and audit companiesuseideBD and BDA tools.

5. Discussion and conclusion
5.1. Comparison and discussiontbéresults

Based onthe qualitative research, we ideméfl four key results. By disclosing a
comprehensive view of current practices (1), identified two groups of motivating factors
(company related (Zndinstitutional (3))for theuseof BDA from anexternal auditing point
of view, which may lead to the desired outcomedddjheaudit companies.

Our findings showd that current practisediffered for business companies, audit
companies and regulatoiBusiness compani¢mdusedBDA tools for more than fivgears
and saw thisas an increasing trend in the future because of strong competitidrthese
tools were usedo understand the customsé behaviour, to manage risk and for internal
management purposes. Hentee useof BD and BDAwasfocusedmainly on the internal



management needs and market/sales expectations. Audit conpaahi@gproximatelyhree
years of experience in the useRIDA tools. The use of modern analytics in large network
audit companiewasusually based on the global strategy of IT innovations and with the main
purposeof ensumg the quality ofthe audit process and to issue a relevant auditor’s report.
Regulatory bogks still did not have experience in the useBD and BDA toolsand assume
this would bean increasing trenih thefuture

Our study thereforeemphasies the importance of interdependence among audit
companies, business clients and regulators to etladleiseof BD and BDA. Given this,
business companies might be the drivers of the usBDofand BDA tools and audit
companiesmight adopt these innovations because of higgmpetition in theaudit market.
Moreover, the current practices of business congsgprovided and evegreatel suitable
conditions for external audit companies to usetladl data (financial and nefinancial,
structured and unstructured) for audit purposes. This motivates external audit cantpanie
use BDA asfirstly, business congnies are able to provide BD amgbcondlythe useof
BDA for audit purposes allowshe achievement of thedesired outcomes, such #se
efficiency and effectiveness of the audit, higher audit qualiyminimising audit risk, as
well as having abetter understandingof the client’'s business environment and internal
control.

Specifically, the study has provided evidewé¢he importance of motivating factors and
circumstances that influence the use of BDA in external auditing proceds $).ab

kkkkkkkkkkkkkkkkkkkhkkhkkkkhkkkkkkkkkhkkhkkhkkhkkkhkkkkkhkkkkkkkkhkkkhkkkkkkkkkk

Table5

kkkkkkkkkkkkkkkkkkkkkhkkkkkkkkkhkkhkkhkkkhkkkkkhkkkhkkkkkkkkhkkhkkhkkkhkkkkkkkkkkkk

The results from the interviews showed that contingent factors may act both on the
company level (such as size, strategrientation, structur@nd technology) and on the
institutional/external leveltfie audit market environment). What is more importarthatthe
influence of different contingent factovgas not the same. Compamglated factordhad a
direct influenceon the useof BDA in different phases dhe audit, dependingrimarily on
the audit company’s datdriven strategy anthe business client’s sizé/oreover,the audit
market environmenttlje national regulator’'s policyor the competition level) could be
asumedto be an indirect contingency factdsecauseaudit companies have to evaluate
environmental uncertainty and adapt to it.

Our findings showd that a company fact@suchas size influenakthe useof BDA for
both audit companies and clients. Theseltesue in contrast to the stubly Li et al. (2018),
who found that corporate sizid not influencethe adoption of audit analytics in internal
auditing significantly. One reason could be that the audit client is extremely largéhe
client will be onfronted with plenty of senstructured and unstructured massive data that
cannot be analysagsingtraditional audit software and analytics. On the other hand, only a
large audit company may hasefficient resources and substantial tools to be ableutht a
such a company. This is also consistent with previous resstithgthat large companies
have extensive speciaison, standardaion and formalisation (Wickramasinghe and
Alawattage, 2007), while small compeas will not be able to provide althe necessary
information as BD. In additigna small audit companyvould encountechallenges when
attempting touse BDA because of lack of professional staff and technological capabilit
(Alles, 2015).

With regard to the strategic orientation, our resals consistent witlthose ofLi et al.
(2018) and Verma and Bhattacharyya (2017)’s findings that the major reason for the non



adoption ofBDA wasthat companies did not resdi the strategic value of BQAnd they
were not ready to make changes dudehnological, organetional and environmental
difficulties. Therefore, we conclude that a company’s strategic oriemtand structure may
also be important influetal factors corcerning theuse of BDA. On the other hand,
competent employees, internal capabilities and IS are resmlated audit company factors
because they are derived from the size of the company feord the strategic
orientation/attitude wardsthe adoption of technolgg Moreover, audit companiedtempt

to find a tradeoff between the extent of information demanded by the environment and the
company’s available resources.

Audit market regulation and education may have a particular impact asmnaudit
company’s decision regarding the desigranfaudit strategysuch ashow to apply modern
auditing tools, how tensureaudit qualityandwhat thetopics for auditors’ training should
be. Our resultarein line with Tareket al (2017) and Liet al (2018) confirming that the
attitudes of audit regulatory bodies and legislative regulation followed hgrsegulation
and market structure are critidal fostering theuseof BDA.

Specifically, we provide the following theoretical and practical implications:

e Our paper expanden Li et al’s (2018) studyon understandinghe useof audit
analytics for internal auditors due w&everal reasons. We aoh to investigaée
practices pertaining to the use Bfg Data Analytics in particular (not all audit
analytics in general) in external auditing. Although external and interdabeshave
similaritiesin terms ofcarrying out audit procedures, the role of external auditors of
decreasing informatiomsymmetryfor capital markets is distinct and uniquden
compared to internal auditors. Furthermore, external auditors must be independent
anddo not participate in an audited company'’s activity constaaslynternal auditors
do. This means that external auditors havegam understandingf the client’s
environment and performanade a very short timehence BDA might be a useful
tool. While Li et al. (2018)emphasied that only internal auditors should have more
demandfor the use of audit analytics in order be efficient and effectivehe high
prices and competition inthe external audit markeare very important facta
motivatingthe needo be more effective and implementing more analytics. From the
interviews we may summarisethat audit clients seek: a) to negotiate for better pricing
because of highompetition in theaudit marketandb) to get more value and insights
about corpaate risks and performance. This leadsatérend whereby external
auditors are likely to focus on the procedures not just to satisfy regulatory
requirements, but to provide more value for the audit ¢liesmice BDA may be one
of thesolutions.

e The esuts of our research also indicdteliverse motivation inthe useof BDA
depending orthe business client’s size. Large business companies usuadlg axt
innovators in applying BD, and audit companvesre followers. In the case dhe
client beinga smallbusiness company, audit companpdsyeda proactive role and
evenhad to demonstrate the value of using BDAhe@audit process.

e The result thathe national audit regulatowvas lagging behindin implementing audit
analyticswas particularlyproblematt from a BD and BDA perspective In most
cases, th@ational audit regulatgslayedmoreof an advisory role, andias currently
lagging behind with regard t8D and BDA. From this perspective, the study also
outlinedthe dilemma ofquality. Audit regulatas need toensurepublic monitoringof
qguality control and provide training for auditorslowever regulators lackd
knowledge about innovative BD-based techniques.

5.2. Conclusion and further research directions



The results of our researaevealedaudit companies’ intentions to use BDA and
expand thi understanding ofthe useof BD and BDA tools in external auditby
emphasimg the close relationshipf audit companies and differentet related groups such
as business clients and regulatory bodies.

We wish toemphasis the need to implement BD and BEbased audit practicdsr audit
companiess a way to improve audit quality atadfoster the efficiency of auditwhich may
result in a competitive audit fee. This research also offers insightheigong tocustomie
their audit strategs

In additionour research results indicdtthat large business clientgerethe main drivers
of the use of BD and BDA in external auditing, as the current practices of lasgeessl
companies allow and creataitable conditions for audit companies to use Baga¥financial
and nonfinancial, structured and unstructured) for audit purpokasye business clients
usually act as innovators in applying BD and BDA, while audit companies are followers
However, adifferent directionin this relationship could be indicated the case of small
business clienfsas audit companigslay a proactive rolan this scenariand even have to
show the additional value of using BDA. Moreoveaised orthe interviews, we suggst that
large networking audit companies may gain lbegn effectivity which is important
regardless ofvhether the client is new esstablishedThe other outcome is ensurea higher
audit quality resulting imettervalue fortheshareholdergshe management and society.

For business clients and regulators, this study might He#mn to understand the
advantages and challenges of institutional and company factasroorgBDA use.

Contribution

Our study aimgo contributeto theliterature onaudting in the following ways. Firstly, it
adds tothe small body of research lffering anempirical investigatin the stateof-the-art
of BDA usage and motivating factors in external auditing. While prior stuiegXample,

Li et al, 2018) have focusedn internal auditing, this paper addresses BDA and external
auditorsin particular In addition,Verma and Bhattacharyya (2017) found that complexity
and perceived costs were the inhibitors that preventedadbeton of BDA in business
companies, while wr research results indicdt¢hat thefactorsmentioned abovevere not
critical. Secondlypur study examines the phenomenon of Big Data and BDA in the context
of auditing. It is important taote that BD has specific characteristics congobto other
types of dataand opportunities to udeD within BDA is of increasingmportance for audit
companies, which to the authors’ knowledgeabsolutely new. Structured (around 10 per
cent) and unstructured (around 90 per cehtjata that are large in size canh be analysed
using traditional software and database systemsH#@&lybat and AlbertAlhtaybat, 2017).
Thirdly, the paper presents a contingebaged theoretical framework as a model explaining
how different motivating factors may influenttee useof BDA. The research also makes a
methodological contribution by using the approach of constructivist grounded theding for
analysis of qualitative data.

Limitations

The conclusions of this study are based on interview data collected from 21 paticipa
Future studies may investigate the issues addressed in thisfsttioyr by using different
research sites and a broader range of data. Although the theoretical methgdlys hi
transparent, it requires further testing to verify the mechanism on whichased.

Furthermore, by keeping BDA as a totile useof which depends on the size of the
company, ourinterviewees were all employed Iparticularly large companies. There is a
limited number of largeompanies in Lithuania that aopen toco-operation To test our
research question more broadly, we suggest including additional audit and business
companiesn futureresearch.



Future research

There are a number of future research opportunities, as this is still aesea@ich area in
the field of auditing and accounting. Having chosen a qualitative approachd@dweader
data collection method, which may provide different views. It would be worthwhilartg c
out further empirical analyses of BDA currently or potentially in thseugh a detailedase
study or a quantitative survey to gattebroader range of insights. Our interview results
provided mixed resultsvith regardto the need to change auditing standards and auditing
procedureswhen using BD. Thus,a deeper discussion of possible chandesaudit
procedures could be another relevant area for future research. As we idehafi¢idet
national audit regulator isurrentlylaggingbehind inthe area ofudit analytics, it would be
relevant to investigate the quality dilemma from the petspeof public monitoring of
guality control,and the impact of international and national audit regulator8DA and
audit analytics in general. Furthermore, it is wartnductingresearch on changesexternal
auditors’ profession through educationanalytical interdisciplinary skills. At the same time
future research could expand the scope of BD and BDA researtttefaternal purposes of
companies, such as internal auditing, control processes and performanaeemeats The
interviewed expertsconfirmed the importance of BD usage for the management of pricing,
fraud detection, complain@ndrisk assessment. Performance measurement integrated with
BD would be able to support planning, control and decisiaking processes by providing
meaningful and appropriate information.
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