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Abstract

The recent developmentof data-centric technolodes such as artificial intelligenceurges the
transitionfrom a traditional marketto a data-drivenmarket Particularlyin the bankingindustry, Open
BankingKOB ré&gulationsare enforcedto openaccesdo clients’data and services Theobjectiveof
the regulationsis to enhancecompetitionthrough equal data accessand the developmentof data-
centricserviceswhichin turn cancreatea total surplus Howevey variouschallengesn the data-driven
marke arerelatedto the problemsof entrencheddominantpositiors, unfair practices Al applications

andthe shiftin the distribution of resourcas and capacity

Theresearchexaminesthe problemsin transitioning from traditional bankingto a data-driven
ecosystemNotahly, it looksat the impactof OBregulationson the competitiveenvironment Moreover,
as the regulationsshift the resourcedistribution the researchaimsto definethe just distributionunder

whichthe regulatoryimpactcanbe interpreted

Thetheoretical frameworkincorporateseconomicscompetition regulatory, and moral theories
applyingthe critical realism methodology Quantitative methodsincludethe Differerce-in-difference
methodto measurethe regulatoryimpact, big data algorithmsto extracttopicsfrom tweetsand user
reviews linear regressiorand SVMmodelsto measurethe network effect and the regulatoryimpact

prediction

The modelling shows that OB regulationsimpact the competitive environmentthrough several

significantfactors. Furthermore the regulationshaveincreasedhe total surplus but it is not efficient

underthe Paretotest. Lastly it predictsa possilbe long-term declinein competition
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1. ChapterOne Introduction and ResearciQuestion

OpenBankingkOB ganbe defined as the sharingand leveragingof customerpermissiondata by

bankswith third-party developersand firmsto build applicationsand service$/ ! b

Individualjurisdictionsmay define open bankingdifferently.? In other words, Open Bankingis that
stageof the bankingindustry where the bankopensaccesgo its client datawith consentfrom third-
party providersKTPP /OBassistsclientsin managingand transferringclient funds more efficiently.®
By sharingthe users data and regulatingthe relationshipbetween parties the TPPsand bankscan
reduce product developmentcosts introduce new data-driven services and expand the banking
ecosysteminto a data-driven market* The transition to a data-driven economyis also expectedto

lower accountswitchingcostsand improve competitionin the bankingindustry.

The transition to the OB ecosystemis implemented under the SecondPaymentServicesDirective

KPSD2 AThe Directive was introduced in the United Kingdom KUK As the Payment Services

Regulation2017 KPSR017 NAzcordingto PSD2all paymentinitiation serviceprovidersKPISPY,

! Reporton OpenBankingand ApplicationProgrammingnterfaces(API#\4 <https:// www.bis.org/ bcbg publ/ d486 htm>.
2 'ReportOn OpenBankingAnd ApplicationProgrammingnterfaces (BaselCommitteeon BankingSupervisior2019).

3 '"WHATISOPENBANKING (openbankingorg.uk, 2021) <https:// www.openbankingorg.uk/what-is-open-banking>

4 EliasGhanem 'OpenBankingExperience$et The StageFor OpenX (2019 4 Journalof DigitalBanking

5 S12017752
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account information service providers KAISPs /foMAccount ServicingPayment Service Providers
KASPSPsdre underthe scopeof the regulation® In addition, the regulationsrequire capital liability,
and technical standards for service providers’ The Regulatory Technical StandardsKRTS /are
separatedinto a different set of requirements which are drafted by the EuropeanBankingAuthority
KEBA N\The organisationtaskedwith creatinga secure uniform standardfor connectionsamong
clients banks and third-party providersis the OpenBankingimplementationEntity KOBIE AvMch
operatesunder the trading name of OpenBankingLimited® Consequentlythe transition of banking

to a data-driven market canpresentchallengesand benefits

Thepossibleissues
Theenforcementof data and paymentsystemaccesgegulationsmay encouragethe developmentof

new productsandapplicationsof data-centricservicessuchasArtificial Intelligenc&KAl - ALbwerentry
barriers® are expectedto generatea surplusfor clientsfrom the competition of new participantsand
incumbents* However, network effectsmayalsoemerge Thenetwork effectis aphenomenonwhen

the valueof a productto one userdependson how manyother usersthere are.'?

S Art. 2(2), Art. 2(3) and Art. 2(4), PSD2

7PSD2

8 Art. 95,96,97, PSD2

® OBIEPMQ 'OpenBankingRevisionTo The AgreedArrangements/2.5' (OPENBANKINGIMITE2018).

101tis a costof productionfor an entrant that is not incurredby the establishedirms Georgel Stiglef TheOrganization
of Industry(Universityof Chicagd’ress1983 <https:// pressuchicagoedu/ ucp bookdbook chicagdO/bo3645103htmli>.

11 Alasdair Smith Tom Hoehn and Philip Marsden 'Retail BankingMarket InvestigationFinal Report (Competition and
Markets Authority 2006 <https:// assetspublishingservicegov.uk/medid 57ac9667e5274a0f6c0000/#atail-banking
marketinvestigationfull-final-report.pdf>,

12 CarlShapircand HalRVarian InformationRules A StrategicGuideto the NetworkEconomyHarvardBusinessSchoolPress

1999 13.
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In variousdata-driven markets the network effect can lead to one companyachievingentrenched
dominance Examplesnclude searchengineslike Googleand socialnetworking sites like Facebook

Therefore the regulatoryimpactremainsunclear makingit crucialto examinethis question?*?

If OB regulationspositively impact competitiorg i.e., reducingconcentrationor market power and
increasingthe bankingsystems stabilitye then the rise in total welfare will justify the appropriate
distribution of theseregulations Onthe contrary, if the OBregulationsnegativelyaffect competition,
total welfare will decling and financial system instability will increase These negative impacts
contradict the objectivesof the regulations Therefore the changesin total welfare and market
competition raise questionsregardingthe stability, efficiency and fair distribution of resourcesand

capacitywithin the bankingsystem

Initially, the transformationto a data-drivenmarketwasanticipatedto givetechcompaniesadvantages
by deploying sophisticateddata-centric Al systems For instance Apple and Google entered the
payment market with Apple Pay and Google Pay capturing the majority of the market share'*
However big tech companieshavenot directly enteredother OBservicesInstead they enter through
their foundation Al, as most large languagemodels KLLM Al systemsare built from foundation

models

13 'Search Engine Market Share Worldwide 2019 [ Statista (Statistg 2020
<https:// www.statistacony statisticd 216573 worldwide-marketshareof-searchengine#> ; 'SocialMedia Stats Worldwide
| StatcounterGlobalStats (StatCounteiGlobalStats 2020 <https:// gsstatcountercom/sociatmediastats>

14 Matthew BoyleM Digital Wallet Statistics Usage and Market Size Finder UK 27 July 2023
<https:// www.finder.conv uk/bankind digitalwallet-statistics>.
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To sum up, the problemsin the OB bankingecosystemcan be categorisedas those related to the
traditional market, the data-driven market, and the distribution of resourcesand capacities The
traditional market issuesinvolve the rights and obligations of the parties capital requirements
safeguardsand contingencymeasures Additionally the challengesn a data-driven market pertain to
accessto data and services data privacy and the technical standards of data infrastructure
Furthermore the transition from atraditional marketto a data-driven marketintroducesother issues
related to the applicationstandardsof data-centric Al servicesand data-driven competition, suchas
the network effect. Lastly this transition can alter the distribution of participants resourcesand
capacitiestherebycreatingissueof fair resourcedistribution. Theproblemsandgoverningregulations

in the OBecosystemare summarisedn the figure below.
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Figurel.Theproblemsin the OBecosystermand the regulationsgoverningtheseproblems

MNew Digital Market Act

Dafla-centric

Network and
tipping effects

Data Privacy

Economy of scale
in digital market

Data and service

Capital requirements

Technical standards of data
sharing infrastructure

safeguard, contingency Competitive conducts

measure

Rights and Ohligations
of parties

Payment Services Regulations 2017
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1.1 Literature review

At the time the researchproject beganin 2020, the OBsectorwas primarily governedby the Payment
ServicedDirective2 KPSD2 andthe CMAOrder. Thus the scopeof the literature mainly focuseson
either PSD2r the Order. Theliterature is organisedinto severalsections Firstly the PSDZegulation
will be discussedfollowed by a summaryof the literature on perspectivesand strategiesfor OB
implementation Next the literature on actual implementationsand challengeswill be discussed

Finally the last sectionwill addressthe implementationcostsof OBregulations

1.1.1 PaymentServiceDirective 2 and the enforcementprogress
BeforePaymentServiceDirective2KPSD2 th&lpaymentsystemin the UKwasprimarily governedby
the PaymentServiceRRegulation2009and the ConsumelCreditAct KCCA 1974 Thefirst Payment
ServiceDirectivewasintroducedin 2007**and transposedasthe PaymentServicesRegulatior2009in
the UK'® Theobjectiveof the Directivewasto harmonisethe intra-EUpaymentsystem*’ Thepayment
systemincludescheques cards electronic money, virtual, cryptocurrency and electronic payment

transfer. Eachinstrumentwastreated differently underthe ConsumeiCreditAct 1974KCCA Avhle

15 Directive2007 64/ ECof the EuropeanParliamentand of the Councilof 13 November2007 on paymentservicesn the
internal marketamendingDirectives97/7/EC 2002 65/ EC 2005 60/ ECand 2006 48/ ECand repealingDirective97/5/EC
2007.

16 512017752

17 Piotr Kuszewski'lmpactOf ThePSDDirectiveAnd StrategicUse Of Costlylnnovatiori [201§ WarsawSchoolof

EconomicsBankinginstitute.,p3
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the first Directive defined the authorisationregime transparencyrequirement and the rights and

obligationsof providersand users*®

The scopeof PSD2 is broader, addressingnew challengesposed by technologicalinnovation The
objectiveof PSD32sto reducethe consumerdatabarrierfor third-party providers promoteinnovation

and createa securepaymentsystemin the EuropeanJnion?®

The regulationsterritorial applicationhas also expandedto transactionsin the EuropeanEconomic

AreaKEEA Mltasesvhere only one party of the transactionsoriginatedin the EEAthe regulationis
lessrestrictive To reachthe objective the third-party provider KTPP 6f the payment systemwas
establishedas paymentinitiation serviceKPIS a@nd accountinformationservices KIS #nderPSD2
Furthermore banksthat are defined as accountservicingpayment service providers KASPSP Are
required to give TPPaccesso consumeronline accounts?® PSD2establishesa new legal framework
for TPR banks and users Therequirementsfor accessin@ccountsare detailedunder the Regulatory

TechnicaStandardKRTS #A b

18 'Directive2007 64/ ECGeneralReportOn The TranspositiorBy TheMember States (Tipik CommunicationrAgency2011) 5
19 Piotr Kuszewski'lmpactOf The PSDDirectiveAnd StrategicUse Of Costlylnnovation [201§ WarsawSchoolof
EconomicsBankinglnstitute.

20 Art 4(10)A12), (15)A19), Annexl (7)’A8),PSD2

21 Piotr Kuszewski'lmpactOf The PSDDirectiveAnd StrategicUse Of Costlylnnovation [201§ WarsawSchoolof

EconomicsBankinginstitute. p32
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Inthe UK the Directivewastransposednto UKlaw asthe PaymeniServicefRegulation0172,
and is set under the authority of the FinancialConductAuthorityKFCA 78 BFCAfunctions include
monitoring and enforcingregulations reporting, and imposingfinancialpenalties?* Creditcustomer
relationship contractualrightsandobligationsof parties andliabilitiesof paymentsystemparticipants
are effectiveimmediatelyafter PSRR017enforcement?> However the RTSegardingthe requirements
of application communication between third-party providers and banks were set as a separate

regulation The EuropeanBankingAuthority KEBA wasin chargeof drafting the RTSunder PSDZ2°
EBAofficially publishedthe RTSon 13 March2018and wassupposedo be effective from September

201927 Accordingto the roadmap the first technicalrequirementsfor Sterlingaccounts Opendata
for standardisedackdoor products and Servicequality metricsshouldbe implementedby September
2018 Thoseare requirementsthat the bank ssystemshouldhaveto provide accesgo its consumer
accountswith Sterling currency and severalother servicessuch as loans mortgages and savings
products?® The last requirements on security measures such as multi-authorisation two-factor
notification, dispute managementsystem and some other functions should be completed before

September20192° However the deadlinehasbeenset backseveraltimes.*®

22512017752

23 Regl06, PSR017and'SUPL5 Annex1 ApplicationOf SUPL5 To IncomingEEAFirms IncomingTreatyFirms EEA
AuthorisedPaymentinstitutions And EEAAuthorisedElectronicMoney Institutions- FCAHandbook (Handbookfca.org.uk,
2021) <https:// www.handbookfca.org.uk/handbook SUP15 Annex1html?date=201801-13> accesse® March2021
24 Regl08-115 PSR2017

25 Iris H.-Y Chiuand JohannaWilson BankingLawAnd Regulation(Oxford UniversityPress2019),

26Art 95,96,97, PSD2

27 |bid 118

28 OBIEPMQ 'OpenBankingRevisionTo The AgreedArrangementsvV2.5' (OPENBANKINGIMITER2018).

29 ibid

30 SteveMansfieldDeving 'OpenBanking Opportunity And Danget ComputerFraud& Securitypll
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Literature on the PSD2perspective
Thereis limited literature on PSD2implementation assessmentt the time of the literature

review, asthe implementationprocesswas still ongoing However variousstudiesdiscusshow PSD2

will transform the banking system Papers published by Deutsche Bank concluded that the
implementationof PSD2will positivelyimpactthe bankingindustry by enhancingconsumerprotection

and competition®! The estimation of the implementation workload is considerabledue to new

regulationsregardingcapital requirements value dating, and multifactor authentication®? The work
of McKinsey& Companylooked at the bank'sside and proposed a strategy to implement the

requirements®. Thesestrategiesincluded defining the bank’sambitions and preparing for rapid
execution aswell asbuildinga financialecosystenwith third-party applicationsor APlintegrationwith

the internal systemto reducecosts

An article by Polasikand others attempts to explainthe factors influencingPaytechdevelopment®*
They applied statistical methods collecting and grouping data from Fintechsin the EU by market
potential, payment system development levels and the public environment then performing
regressioranalysigo determinethe correlationbetweenthesefactors. Basen thesepositivefactors

the authors identified a favourable impact of PSD2on Fintechs Furthermore the OBIEreport

31 SharokhMoinian and Hubertusvon Poser ‘PaymentServiceDirective2: DirectiveOn PaymentServiceln Thelnternal
Market White Paper No. 20152366 (Deutschebank2016).

32 ibid

33 AlessioBotta and others, 'PSD2TakingAdvantageOf OpenBankingDisruptiori [201§ GlobalBanking

<https:// www.mckinseycony~/ media McKinseylndustrieg Financid20Serviceu620InsightsPSD2:20Takinge20adva
ntage¥200®6200penbankingo20disruptiod PSDZT &king-advantageof-openbankingdisruption pdf?shouldindexfalse>

34 MichaPolasikand others, 'ThelmpactOf PaymentServiceDirective2 On The PaytechSectorDevelopmentin Europé

(2020 178 Journalof EconomidBehavior& Organization
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concludedthat OBhasa bright future.** Thereport outlined benefitsfor customers TPPsand banks
by the establishmenbf new servicesandthe costreductionof old services Thoseservicesare account
aggregationservices persona] SMEdinancialmanagementservices automatic overdraft, and other

services

In summary studiesindicatethat PSD2will havea positiveimpacton banks customers and fintechs

supportingour propositionthat openbankingwill transformthe bankingindustry.

Theimplementation of PSD2

In the UK the implementation of PSD2has some specificities The Competition and Markets
Authority KCMA publisheda report on the bankingmarket in 2016 which suggestedhe needto
improve marketcompetitionin the bankingsector.*® UnderPSL2, the requirementfor a standardised
APlis not mandatory However to designa standardspecificationof APlon securityand messaging
managethe Open BankingDirectory, and directory enrolment, the Open BankingImplementation

EntityKOBIE Avith tradingnameOpenBanking.imitedKOBL fvadestablished®” Alongsidehe PSD2

35 TheOpenDatalnstitute and Fingleton ‘OpenBanking PreparingFor Lift Of <https:// www.openbankingorg. uk/wp-
content/ uploadgopenbankingreport-150719pdf>

36 Competitionand Market Authority, 'RetailBankingMarket InvestigationFinalReport (2016

<https:.// assetspublishingservicegov.uk/mediad 57ac9667e5274a0f6c0000/fatail-bankingmarketinvestigationfull-final-
report.pdf> accesse® January2021

37'About Us- OpenBanking (OpenBanking 2021) <https:// www.openbankingorg.uk/about-us> accessed 1 February

2021
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regulation OBIEprovidesa uniform standardto securethe connectionbetweencustomers TPPsand

existingbanksand buildingsocietiesto sharetheir accountinformation since20183®

Thedataon OBIEmplementationduringthe literature reviewin the UKindicatessignificantgrowth in

usersstartingin 2018 Therewere only one million usersin both 2018and 2019 however, the number

of userssurgedfrom one million in January2020to 11 million in 2024.3°

Additionally, the connectionsbetween banksand TPPShrough APISincreaseddramatically from
millionsto billions Thenumberof registeredthird-party providersreachedseverahundred alongwith
severaldozen Account Information and Payment ServiceProviders which include AISPand PISP
Despitethe largenumberof FCAregisteredAIPSP.She report on OpenBankingAPlactualconnections

indicatesthat only 18 brandsfrom 9 companiesare operationalfor ASPSRS

Tosumup, OBis becomingincreasinglysignificantfor the financialindustry. Thefirst stageof OBwas
expectedto be completedin 2021, however, it was delayeduntil 20244° Implementingtechnical
requirementsis the most challengingaspect as it involves designingand coding new software
purchasinghew hardware or replacingthe existingbankinginformation system Uponexaminingthe

delaysin the PSD2mplementationdeadlnes it canbe inferred that there may be underlyingissuesn

38 OBIEPMQ 'OpenBankingRevisionTo The AgreedArrangementsv2.5' (OPENBANKINGIMITER2018).

39 Deliveringthe Roadmap OpknBanking <https:// www.openbankingorg.uk/deliveringthe-roadmag> accessed.8 July
2024

40 'RETAIBANKINGIARKETNVESTIGATIAGDNRDERO017 Notice Of ApprovalOf Changes o TheAgreedTimetableAnd
ProjectPlari [2020 CMA

<https:// assetspublishingservicegov.uk/governmentuploadgsysteniuploadgattachment_datéfile/ 885537 Notice_of pr
oposed_clanges_to_the_open_banking_roadmapweb_publication-_cma_gov_uk--- May_2020-.pdf>
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this areawhen delaysfrequently occur. Thus the next sectionwill focuson the studiesof the RTS

PSD2*

1.1.2 RegulatoryTechnicalRequirements
PSD2was publishedon 12 January2016 all serviceprovidersare subjectto the regulation*? There
are requirementsregardingthe capital liability, and technical standards*® The RTSis divided into

separaterequirements which the EBAshoulddraft.**

Particularly TPPand AISPshouldestablisha systemthat complieswith the regulations Thestructure
of regulatory requirementscan be categorisedinto three groups first, those related to the general
structure of the system which includesthe APland the connectionstandardsbetween participants
The second group pertains to the requirementsfor the authentication process The third group
addresseghe requirementsfor the monitoring system which encompassesracking recording and

fraud detectionrequirementsfor transactions

Application Programminginterface

Themain principleof PSD2and RTSs technologyneutrality. Therefore the requirementon the APlis

neutral on the discretionof participants However in the UK the APIstandardis developedby Open

41 Art 5, PSD2
42 Art. 2(2), Art. 2(3) and Art. 2(4), PSD2
43 PSD2

44 Art. 95,96,97, PSD2

-23-



BankingLimitedto expeditesystemintegration Thefigure below illustratesthe APIflow betweenthe

customer AISPand ASPSRvhich canbe a customer shank*®

If eachPISPAISR or ASPSasits own APIstandard the integration of paymentserviceproviders

with multiple ASPSP®&wust be repeated requiringthe redesignof APlconnections Severalgroupsof

companiesprovide applicationsaccordingto the OpenBanking APIstandardor the Berlin Group API

standard*®

Forprovidersin the UK the OpenBankingAPlis designedoy OBIE Thetechnicalserviceprovidersare
registeredat the OBIEdirectory.*” PaymentServiceProviderKPSP hasthe option to developin-
houseor purchasea readymade systemand configureit to its specificneedsfrom technicalservice

providers

45AbdulazizAlmehrej LeoFreitasand PaoloModesti, 'SecurityAnalysisOf The OpenBankingAccountAnd TransactionAPI
Protocol [202F Schoolof Computing NewcastleUniversity UK p3

46 'ldentity Solutions| NexusGroup (Nexusgroup2020 <https:// www.nexusgroupcom> accessed.5 November202Q;
'The#1 AnalyticDecisioningPlatform To OptimizeConsumeinteractionsAcrossAll CustomerDecisions(FICQ2020
<https:// www.fico.com> accessed 3 November2020

47 'RegulatedProvidersAOpenBanking (OpenBanking 2021) <https:// www.openbankingorg.uk/ customeréregulated
providerg> accesse® March2021
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Figure2 .Dataflowsthroughthe APIbetweenthe customer AISPand ASPSP

Step 1: PSU requests payment

account information from AISP
PSU
(Customer) AISP

Step 2: AISP requests creation of
an unauthorised account access
consent from PSU’s ASPSP

Step 3: PSU authorises

account access consent Step 4: AISP requests

account information
from ASPSP

Res.
Server

The Account and Transaction API protocol high-level flow

Source AbdulazizAlmehrej LeoFreitasand PaoloModestiMSecurityAnalysisof the OpenBankingAccountand Transaction

APIProtocol ar¥y 28 March2020 <http:// arxiv.org/abg200312776>

Regardinghe securityissues AbdulaziAlmehrej LeoFreitas and PaoloModestiattemptedto develop
an exampleof an Open BankingAPI protocol and evaluate the difficulties and security concerns

associatedwith it.*® Overthe courseof 35 days they createda modelto test eight securitygoals four

relatedto the protection of secretcredentialsand four focusedon authentication Thetestsrevealed
that two goalsregardingthe AISPs authenticationof the PSUs accaunt information from the resource
serverandthe confidentialityof messagesentfrom the serverto the AlSFailed Thisfailure occurred

becausean intruder could replay a previousmessageto the AISP pretendingto be a data service

48 AbdulazizAlmehrej LeoFreitasand PaocloModestiMSecurityAnalysisof the OpenBankingAccountand TransactionAPI
Protocol arXy 28 March2020 <http:// arxiv.org/abd200312776> accessed May 2025
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provider. Assuch the PSDZrimary concernis likely security, asthe PSU slata is exposedto various

TPPswhichmayhaveinadequatesecuritymeasures

In addition, MarkosZachariadignd PinarOzcan2017) reported that the applicationof open APISan
enhancethe network effect.*® A network effect occurswhen platform users gain benefits as the

numberof usersincreasesTherefore the authorsarguethat openingthe APIcanalter the competitive
landscape® Traditional banking can transition to the platformZasfank model where parties
attempt to connectvariousprovidersand clients creatinga network effect to attract new customers

and extractvaluefrom thoseinteractionsto gainmarketshare®!

Fromthe examplesof previousattemptsto create an open platform, severalissuescan arise during
implementation suchasspeedversussecurity acquiringcustomerswith a new brandingenvironment

anddeterminingwhat to developin-houseandwhichappliationsto purchaserom externalproviders

One exampleis the cooperationbetweenthe telecom and bankingindustriesin paymentservices
For fifteen years the parties could not agree on the level of securityin communication Telecom
providerswanted to usethe existing lesssecureAPIfor transactions while bankspreferred higher

security standards At first glance this issue resemblesthe delay of SCAin Open Bankng

4% MarkosZachariadisind PinarOzcan 'The APIEconomyAnd Digital Transformationin FinancialServicesThe CaseOf
OpenBanking[2017 SSRNElectronicJournal,

50 |bid

51 1bid 13

52|bid 20
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implementation However the disagreemenbver securitystandardscanbe resolvedby a centralised

authority, OBIEto designa standardfor all parties

In summary for the bankingsector, securityis often the most concerningissuebecausebanksopen
their systemshrough APIsto shareclient accountdata with other parties makingthem vulnerableto

externalattacks

1.1.3 Challenges

Theimplementationof regulatorytechnicalrequirementsis a complexprocessin which providersgive

feedbackand makerequestsduringthe implementationphase while the competentauthority adapts
andrespondsto new challengesThereasonfor the deadlire pushbacknay stemfrom the complexity
of implementing authentication and other security measures which require consensusbetween
providersandthe supervisoryauthority on the ongoingissue Hence this sectionwill utilisethe reports
of the EBAduring the enforcementprocessof RT30 examinethe obstaclesfacedby banksand TPP

Then the literature on the technicaland securitychallengesf PSD2will be reviewed

EBAreports on implementation

EBAfinished final reports and guidelines on Authorisations of Payment Institutions reporting,
complaint proceduresunder PSD2 securitymeasuresfor operationaland securityrisks andthe RTS
on SCAand CSQn 2017.5% Theobjectivesof these RTSequirementsare to maintain an appropriate

level of security, the safety of paymentserviceuser (PSU data and fund, fair competition, neutrality

53 'FinalReportOn The EBAGuidelinedUnder Directive(EY 20152366 (PSD20On Thelnformation To Be ProvidedFor The
AuthorisationOf Paymentinstitutions And EMoney Institutions And For The RegistrationOf Accountinformation Service
Provider§ (EBA2017)
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in businessmodel and technology®* Asrequiredby Article 10(1) of the EBARegulationthe EBAmMust

conducta costbenefit analysisandimpactassessment

Severabptionsfor regulationswere providedbasedon either principlebasedor specificrequirements
For example the requirementsregardingcommunicationamong ASPSPPISP AISP payers payees
and other participantswere presentedin four options the first is a specifictechnicalstandard the
secondis a clear principlebasedrequirement the third is the applicationof a certificate from an
electronic identification and trust services( elDAS) trust service provider, and the fourth is the
applicaton of a certificateauthority. Thepurposeof elIDASsto certify that the identity or transaction
is legitimate through a trusted server®® There was no quantitative evaluation of the option, an
evaluationbasedon theories Regardinghe aboveexampleof options EBAexplainswhy the second
option, which is a clear principle-basedrequirement is the most suitable arguingthat other options
counterthe objectiveof promoting competitionandinnovation alongwith the different interestsand

incentivesof the market participants®®

The RTSdiscussiorfocuseson the following issues the scopeand technologyneutral objective the
exemptionbasedon TRAanalysis and the requirementsfor communicationand accesso PSUdata.
Regardinghe first and secondissues changesin those requirementsdo not lead to redesigningor
recoding of the payment application system however, there will likely be a changein system

configuration

54 'FinalReportOn Draft RegulatoryTechnicalStandardsOn StrongCustomerAuthenticationAnd CommonAnd Secure
CommunicatioriUnderArticle 98 Of Directive20152366 (PSDY (EBA2017)., 39

55 Regulation(EY No 910/'20140of the EuropeanParliamentand of the Council

56 |bid 42
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Additionally, requirementsrelatedto communicationand accesswill affect the designand costof the
paymentapplicationsystem Forexample screenscrapinga methodthat allowsthird partiesto access
PSU slatawithout identification, is now forbidden®” Thisrequirementwill amendthe communication

flow betweenPIPsand ASPSRvhichwill, in turn, createadditionalcostsfor systemdevelopment The
regulatory requirement of strong customer authentication establishesa comprehensiveset of

standardsfor payment service providersto develop the payment system®® The dynamic linking
multifactor authenticatio{ MFA)*° may consumea lot of time and PSPRresources Technicallythere
must be at least two different channelsusing separate elements categorisedas inherent®, as

possessiofit or asknowledge®?

Forinstance a userneedsto store a user passwordcredentialand a separatebiomarkeror a physical

token or a bank application generating a token key. When PSU conducts a transaction the
authenticationelementscorrespondingo the agreedtransactionamountwill generatea codeknown

as dynamiclinking awd both the payerand the payeemust be aware of the transactionamount®®
Moreover, the previousrequirementon fraudulentmonitoringto prevent, detectandblockfraudulent
paymenttransactionsbefore the PSP final authorisation wasamendedbecausemonitoring before
final authorisation means that the system should possesssubstantial computational resources

Furthermore the amendmentstill requires transactionmonitoring for normal transactionsand, at a

STArt2, RTS
58 Art4-9, RTS
59 Art 5-8, RTS
60 Art 8, RTS
61 Art 7, RTS
62 Art 6, RTS
63 Art5, RTS
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minimum, on a reaktime basis eachof the following risk-basedfactorsfor transactionsexemptfrom
SCA* Thisnecessitates fast, reaktime systemwith significantcomputationalresources Additionally,
the authorizationmust be at leastconvenientfor the user, economicallydesignable safeto use and

superiorto that of competitors Therefore it presens a challengingask

Bytrackingthe guidelinesandreports, clarifyingthe RTSequirementsprovesto be complexandtime-
consuming It involves an ongoing requestresponse process among financial institutions, the
competentauthority, and the EBAduring the implementationof RTSVariousguidelinesand reports

addressingspecificimplementationchallengeshave emergedthus far. The EBAopinion on article 32

of Obligationsfor a dedicatedinterface illustrates the intricate work involvedin implementingthe

technicalregulation.®® The TPPreported issueswith the connectionto the ASPSPwhere they are
redirectedto the ASPSBerverduringauthentication which, in their opinion, createsobstaclesor the
TPPunder art 32.® However EBArespondsthat the redirection is only an obstacleif it introduces

unnecessary steps when using TPP service According to previous EBA opinions on the

64 Para2, Art 2, RTS

65 EBA 'OpinionOf The EuropearBankingAuthority On ObstacledUnder Article 32(3) Of The RTSOn SCAAnd CSC(2020
<https:// www.eba europaeu sited default documentgfiles document_libraryPublicationsOpinion$2020' 884569 EBA%620
Opinior?200r%200bstacle%20undef620Art %6203 26283%29%20R T $200r620SCA26 CSQdf> accessed March
2021

66 REGULATIOREY 20183892017

-30-



implementatior?” and the guideling®® ASPSPare requiredto provide an interfaceto TPPthat does
not rely on their own customers authentication methods Therefore an ASPSRhould offer all
authenticationmethodsavailableto its own users otherwise redirectionor decouplingcan become
an obstacle In addition, in the caseof multi-SCAthe EBAagreedthat multiple SCAauthentications
during the transactionbetweenthe PSUand ASPSPas part of the AISPPISRconnection can create

obstaclessincethe direct transactionbetweenthe PSUand ASPSIRequireslessSCAauthentication®®

Anotherexampleof acomplexwork of RTSmplementationisthe contingencymechanisnunderArticle

33(6). AlIPSand PSPare required to establisha systemKPIto evaluatetheir performance conduct
stresstests, report issuesand maintainother measuresn the eventof systemfailures’® Forinstance
there was a two-year gap in response The guideline was issuedin December2018’* and the

clarificationon SCAvasissuedin 2020.72

67 EBA 'OpinionOf The EuropearBankingAuthority On ThelmplementationOf TheRTSOn SCAANd CSC(EBA2018
<https:// www.eba europaeu sited default documentgfiles document$1018021378430f525dc70f97-4be7-9ad 7
800723365h8E0pinior?6200r620the%20implementtion%200f%20the%20RT%6200r%620SCA620and620CS@&20%28EB
A-20180p-04%29.pdf> accesse® January2021

68 Guidelineson the conditionsto be met to benefit from an exemptionfrom contingencymeasuresunder Article 33(6) of
RegulationEY 2018389 (RTSn SCA& CSE| EuropearBankingAuthority 2018(EBAGL201807).

69 ibid 6.

70 Art 33 RTSn SCA&CSC

1 Guidelineson the conditionsto be met to benefit from an exemptionfrom contingencymeasuresunder Article 33(6) of
RegulationEY 2018389 (RTSn SCA& CSE| EuropeanBankingAuthority.

72 EBA 'OpinionOf The EuropearBankingAuthority On ObstacledUnder Article 32(3) Of The RTSOn SCAAnd CSC(2020
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Furthermore a paperwritten by Sinigagliand othersexaminedthe current statusof SCAapplications
in banks”® Banksutilise variouscombinationsof authenticationelementsfor MFA featuringdifferent
designs attributes, levelsof security and user experiences The resultsindicate that EUbanks on
average employl.4 deviceauthenticators andthe usageof MFA is 38% amongthesebanks Themost
frequently usedauthenticatorsare phone numbers(SIM card9g and software Therequirementfor a
unigueauthenticationcodeby RTSs met by 52% of the banks Theassessmentevealsthat someMFC
solutions can be off-putting from the perspective of customerexperiencedue to their complexity

Consequentlysignificantwork remainsto be addressed

Woltersand Jacobg2019 supportedthe concernabout PSI2 security, aimingto examinehow access
to accountsregulatedby PSD2alancesaccountsecurityand the developmentof market dynamics’
They stated that the security and privacy of the accountare inadequate The argumentwas very
interesting tracingthe regulatorytechnicalrequirementsof RTS$it found that no requirementenabled
the bankto verify authenticationfrom the paymentservice provider. Therefore the bankisin aweaker
positionto restrict TPPaccessactivitiesand hasno control over the securityof TPP Asa result, the
vulnerable point is the TPP sserver, if the TPPis compromised then the banKs security is also

breaded.

73 FedericoSinigagliaand others, 'A SurveyOn Multi-FactorAuthenticationFor Online Bankingin TheWild' (2020 95
Computers& Security
74 P.T.J Woltersand B.P.F. Jacobs'The SecurityOf AccessTo AccountsUnder ThePSD2(2019 35 ComputerLaw&

SecurityReview
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1.1.4 OpenbankingImplementation costassessment

Theindustryimplementationcostof PSD2vasassessethy HM Treasury however, only the fixed costs
that participantsneedto spendon registration capital requirements and systemdevelopmentwere
calculated andthe businessffect wasnot obvious’ Thefirst two costsare straightforwardbasedon
sections! and Il of PSD2 However the systemdevelopmentcost (one-off costsfor installing new
software), whichis £70,000, is likely to be underestimated Furthermore the examinationof the API
alonetook approximately35 daysto developandtest the APImodel’® Theamount of work required
for the systemintegrationof PSP&nd ASPSP®ould take weeksto complete and accordingto OBIE
the integration work is still ongoingwith new updatessince2018 Maintainingthe paymentsystem
requires one or two full-time staff members which costsat least 20,000 GBPper year. Thus the

estimateby the Treasuryis likely underestimatedoecausenot all the datawere included

Polasik and others used the number of PSD2granted licenses as a measure of successful

implementation of PSD2 the Differencein-Difference KDiD fnethod was utilised to identify the
significantfactors contributing to successfuPSD2mplementation’” The resultsindicate that small
countrieshavesucceededy establishingnnovationhubs and governmentsupportis a key factor for
the successof PSPstart-ups Additionally, a large population and increasingonline shoppingusers

positivelyinfluenceoutcomes Thispaperdid not evaluatethe impacton banks businessthe primary

5 'ImplementationOf TheEUPaymentServiceDirectivell' (HM Treasury2017).

76 AbdulazizAlmehrej LeoFreitasand PaoloModesti, 'SecurityAnalysisOf The OpenBankingAccountAnd TransactionAPI
Protocol [2020 Schoolof Computing NewcastleUniversity UK

7 MichaPolasikand others, 'ThelmpactOf PaymentServicedDirective2 On ThePaytechSectorDevelopmentin Europeé

(2020 178 Journalof EconomidBehavior& Organization
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aim was to identify factors contributing to successfuPSD2implementation Neverthelessthe DiD
method employedin this article canalsobe appliedto assesghe impact of OBregulationon banks

operations

Another sourceof literature about the OBimplementationis the reports by OBIE whichinclude data
andanassessmenbf OBecosystendevelopment’® It providesthe assessmenbvf OBimplementation
illustrating key milestonesand achievements New servicesand the growth of OB customersare
outlined. Additionally more datais expectedto be releasedasthe OBecosystenprogressesHowever
the report doesnot providethe impactassessmendf OBimplementationon the competitivemarket,

it focuseson marketgrowth.

78 TheOpenBankingimpactReport2020- Home (Openbankingoleoncom 2021) <https:// openbankingfoleon.convlive-
publicationgthe-openbankingimpactreport-2020'home'>; (Insights Thelatest reportsand opinionsfrom the world of
openbanking 2021) <https:// www.openbankingorg.uk/insightg>
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1.2 Thegapin current literature

Thetopic of OBwasnew at the time of research and the literature is still evolving At the beginning
stageof OBin the period before 2018 mostliterature wasfocusedon describingthe possiblechanges
of the financialindustry. For instance papersfrom DeutscheBanK®, a paper from the consulting
companyMcKinsey& Compan$® or the OBIEeport®! concludeda positivefuture for OB Thosepapers
are basedon theoreticalassumptiongvithout empiricaltestsbecauseat that period, there wasno data
from OBimplementation Later, duringthe implementationperiodfrom 2018to 2021, more literature
was published with detailed analysisfocused on encounteringissuessuch as securities®?> Some
literature providesdata and assessmenof OBdevelopment®® More datais expectedto be released
alongsidethe progressionof the OB ecosystem Someliterature existson the regulatory impact on

industry development focusingon one specificfactor, but not on the entire normativeimpactmodel

9 SharokhMoinian and Hubertusvon Poser ‘PaymentServiceDirective2: DirectiveOn PaymentServiceln Thelnternal
Market White Paper No. 20152366 (Deutschebank2016).

80 AlessioBotta and others, '‘PSD2TakingAdvantageOf OpenBankingDisruptiori [2018 GlobalBanking

<https:// www.mckinseycony~/ mediad McKinseylndustrieg Financig20ServiceOu620InsightsP SD2:20Takinge20adva
ntage¥200®6200penbankingo20disruptiod PSDZT &king-advantageof-openbankingdisruption pdf?shouldindexfalse>
81 TheOpenDatalnstitute and Fingleton '‘OpenBanking PreparingFor Lift Of <https:// www.openbankingorg.uk/wp-
content/ uploadgopen-bankingreport-150719pdf>.

82 PT.J Woltersand B.P.F. Jacobs'The SecurityOf AccessTo AccountsUnder ThePSD2(2019 35 ComputerLaw&
SecurityReview FedericoSinigagliaand others, 'A SurveyOn Multi-FactorAuthenticationFor OnlineBankingin The Wild'
(2020 95 Computers& Securityb P

83'The OpenBankingimpactReport2020- Home (Openbankingoleoncom 2021) <https:// openbankingfoleon.convlive-
publicationgthe-openbankingimpactreport-2020'home'>; (Insights Thelatest reportsand opinionsfrom the world of
openbanking 2021) <https:// www.openbankingorg.uk/insightg>
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They only addressedthe individual factors that can affect successfuimplementation Clearly the
overarchingquestionabout the impacton the competitivemarket remainsunanswered

To addressthe question the literature must be integrated into a broader context that includes
assumptionsegardinghow the OBregulationsinfluencecompetitionin the bankingsector, considering

the transitionto a data-driven market

1.3 Researchyuestion

Theresearchquestionrelatesto regulatoryimpactstudies It exploreshow the regulatorytransitionto
a data-driven marketimpactsthe competitiveenvironmentand the market participants resourceand

capacitydistribution.

Thisresearchis normative with empirical elements It aimsto understandthe OBregulatoryimpact
mechanismand the factors through which the regulationswill impact individual banks third-party
providersand the bankingindustry. Constructionof the regulatory impact model can provide helpful
predictions about the competitive environment Moreover, the impact model provides an
understandingof the data-driven market, the factorscausingthe problemsin competition, resources
and capacitydistribution. Themain researchquestionis dividedinto the following sub-questions

1 Howdid the OBregulationsimpactthe individualbanks operations

1 Howwasthe bank scompetitiveenvironmentimpacted? How haveaccountswitchingbarriers

data-centric servicequantity, quality and market power change® Doesa network effect exist

in the OBmarket?
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1 How equitable and efficient was the regulatoryimpact under the interpretation framework?
Howwill the OBregulatoryimpactshapefuture bankingstructures?

1 Howshouldthe existingproblemscausedby the OBregulatoryimpactbe regulated?

Theimportance of OBand the researchquestion

OBis continuallybecomingmaore significantin the financialindustry. Fiveyearsafter implementation
the number of OBusersgrew from lessthan a million to over 11 million in 202434 With the current
growth rate, the traditional bankingindustryis expectedto switchto OBinfrastructure Thefirst stage
of OBwasaccomplishedn 2023%° and the consultationfor the next stageof OpenFinancestartedin

20198 More bankclients data attributes and serviceswill be availableto the TPPsThelongerterm
objectiveis to create a more open ecosystemwith all banksand serviceprovidersbasedon open

data®’ Therefore understandingthe impactof OBregulationson the data-driven marketis essential

for graspingthe transformationof the bankingand financialindustries

The main researchquestion examinesthe regulatory impact on the OB ecosystem From a broad
perspective it is important due to the significanceof OBand its effectson society OBrepresentsan

unavoidabledevelopmentin the financialindustry and the economy. This ecosystemwill connect

84 Deliveringthe Roadmap n 3K).

85 'RETAIIBBANKINGVMARKETNVESTIGATIODRDERO017 Notice Of Approval Of ChangesTo The Agreed Timetable And
Project Plan [202Q CMA
<https:// assetspublishingservicegov.uk/governmentuploadgsysteniuploadgattachment_datéfile/ 885537 Notice_of pr
oposed_clnges_to_the_open_banking_roadmapweb_publication-_cma_gov_uk--- May_2020-.pdf>
86OPENBANKINREADINESSDEXTHEFUTURBFOPENBANKINGN EUROPHEPaymentindustry Intelligenceand Master
Card2021) <https:// openbankingmastercardcom/readinessindex> 70

87 FCA 'Call For Input. Open Financeé (2019 <https:// www.fca org.uk/publicatior calHor-input/ cal-for-input-open-
financepdf>
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banks TPPs and providers from various sectors such as energy transportation and insurance

Consequentlythe OBregulationswill influenceall participantsin thesemarkets

Moreover, studyingthe regulatoryimpactson the competitive environmentis important due to the
connectionbetweencompetitionand surplusgeneration Thisresearchwill help participantsoptimise

their strategiesfor favourable positions and avoid unnecessarycosts Regulatorswith insightsinto
issuessuch as resourcedistribution or the network effect can implement corrective measuresto
enhanceefficiencyand ensurefair distribution within the OBecosystemOverall the researchaimsto
increasetotal surplusand improve participant welfare under a just moral framework within the OB

ecosystem

Originality of the researchquestion

Theenforcementof OBregulationswascompletedin 2023 At the time of the literature review, existing
studiesprimarily focusedon isolatedissuessuchas the OBregulationsperspective?® the securityof
the ecosystent® or the possibilityof network effects®® However there is a significantgapin studying
the impactof OBregulationon the competitiveenvironment Thisresearchquestionis original asno
previousstudieshaveexaminedthe effectsof OBregulationon competition Additionally, it standsout

becauseof its interdisciplinaryapproachand methodsin analysinghe influenceof OBregulation

88 SteveMansfieldDeving 'Open Banking Opportunity And Danget ComputerFraud& Security AlessioBotta and others,

'PSD2 TakingAdvantageOf Open BankingDisruptiori [2018 Global Banking SharokhMoinian and Hubertusvon Poser

'PaymentServiceDirective 2: DirectiveOn PaymentServiceln Thelnternal Market White Paper No. 20152366 (Deutsche
bank2016).

89 AbdulazizAlmehrej LeoFreitasand PaoloModesti, 'SecurityAnalysisOf The OpenBankingAccountAnd TransactionAPI
Protocol [202( Schoolof Computing NewcastleUniversity UK

90 MarkosZachariadignd PinarOzcan 'The APIEconomyAnd Digital Transformatiorin FinancialServicesThe CaseOf Open

Banking[2017 SSRNElectronicJournal
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The existing scholarshipon OB often addressedegal economi¢ or technical aspectsin isolation

resulting in fragmentation In contrast this researchapplies interdisciplinaryanalysesto address
interconnectedproblems It bringstogether insightsfrom economics competition regulations social
justice, and computerscienceto form a comprehensiveview of the impact of OBregulation ranging

from OBenforcementto the redistribution of resourcesand capacities

Toaddressthe fragmentationproblem this study aimsto quantify the regulatoryimpact Onereason
for fragmentationis that studieslack quantification Integrating qualitative findingsfrom one study
into anotheris challengingdue to the absenceof standardisedmeasurementnits. By guantifyingthe
regulatory impact, this study facilitates comparisons and interpretations through various

interdisciplinarylenses

Finally this researchaimsto incorporatemethodsfrom other disciplinesIn particular, socialeconomics
theory, which describesthe transmissionof ideas and narratives based on studies of infection
distribution in epidemiology is appliedto predict sentiment transmission Thesentimentanalysisand
topic extractionmethodson big data text, commonlyusedin socialstudies are utilisedto explainthe
regulatoryimpact from the customers perspectiveby tracingtheir sentimentsand discussiortopics
Lastly, a method for detectingnetwork effectswasalsodeveloped and SupportVectorModellingwas

employedto predictthe regulatoryimpactin OB

Methodology

The thesisexaminesthe impact of OB regulationson the bankingstructure by analysingthe banks

operations competitiveadvantagesand strategicresponses

Theeconomicapproachto regulationwill be appliedto assesshe regulatoryimpact Regulatoryimpact
studiesquantify the extent to which regulationachievests objectivesand forecastthe future impact
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of regulatory change®* Regulatoryimpact researchis usuallyan interdisciplinaryfield that connects
different disciplinestheoreticalfoundations®? Theeconomicapproachto assessingegulatoryimpact
involvesthe applicationof economictheories empiricaltechniques and costbenefit assessment®

Therefore economicand regulatorytheoriesand statisticalmethodswill be appliedin this thesis

Theeconomicapproachto regulationusuallycoversthe fieldsof economiaregulation socialregulation
competition regulation$* and the legal system It looks at ex-ante and expost responseg®

effectivenes®® and how regulationsfacilitate market transactions’” This aims to understandthe
extentto whichthe regulationmeetsits objectivesandits overallimpactby applyingeconomictheory

and empiricalevidenceresearch®®

Structure

Thefirst chapter addresgs literature and problemsin OB enforcement highlightingthe gapin the

literature to establishthe researchquestion The next chapter discussesegulations theory, and

91 Cento VeljanovskiIEconomicApproachesto Regulationin RobertBaldwin Martin Caveand Martin Lodge(eds), Cento
Veljanovski The Oxford Handbook of Regulation (Oxford University Press 2010
<http:// oxfordhandbooksonyview/ 10.1093 oxfordhky 978019956021901 000 oxfordhb-978019956021%-2> accessed
24 January2022

92 Peter Drahos Regulatory Theory Foundations and Applications (ANU Press 2017 p91l
<http:// ebookcentralproquestconylib/york-ebookgdetail.action?doclD=4835274> accessed 7 June2022

93 Veljanovskin 91).

% W Kip Viscusi and others Economics of Regulation and Antitrust (MIT Press 2005
<http:// ebookcentralproquestconylib/york-ebookg detail.action?docl3=3338843> accesse®5 January2022

95 Veljanovskin 91).

96 ibid.

%7 ibid.

98 ibid.
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interpretation frameworks It looksat the regulatoryapproacheso OBandthe scopeof regulatorsto
define the regulatoryframework Theeconomicsupplydemandtheory, financialregulatorytheories
and the theory of competition law are appliedto create the OB regulatory theoretical framework
Additionally, stakeholderandjusticetheoriesare utilisedto developan interpretation framework The
applicationof impact factors by courts, regulators and academiain caselaws marketinvestigations
guidelnes and academicpapersis analysedin the third chapterto update the impact model and
methods In the fourth chapter, data and methodswill be presented and empiricalanalyseswill be
conductedwith a predictiveimpact model Finally in ChapterFive the resultsof the analysiswill be

interpreted accordingto the interpretation framework Thestructure is providedbelow:

1 Chapterl A Introduction and ResearctQuestion

1 Chapter2 AOpenBanking Regulatory Theoreticaland Interpretation Framework

1 Chapter3 APracticalapplicationof impactfactorsby courts regulatorsand academia
1 Chapter4 A Empiricalanalyses

1 Chapter5 ‘A Interpretation of Resultsand Conclusion

Findings

Thefindingsof the OBregulatoryimpact study can be summarisedas follows. Firstly, the modelling
indicates that the regulations affect the competitive environment through several factors The
statistically significantfactors include public sentiment the number of accountswitches network

effects and the number of reviews which serveasa proxy for measuringservicequantity. Secondly
the detailedimpactfactor analyseshowthat OBregulationscouldinfluencesentimenttoward OBby

increasingthe mean sentimentscoreby 11%. Additionally, topic extractionrevealsthat sometopics
presentduring the uncertainty period were not detected after OB enforcement PostOB regulatory
enforcement the relevanttopicsare now focusedon enforcementdeadlinesand issuesconcerninghe
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leastadvantageougroups suchassmallfirms andindigentindividuals Thirdly, the regulatoryimpact

on data-centricservicequality and quantity demonstratesa substantialquantitativeincreasein service
demandand a possibleshift in the competitive environmentdue to unevenregulatory impactson

servicequality betweenbankinggroups Lastly the measurementof income costs accountswitching
numbers and network effects indicates a high probability of network effects in the market

accompaniedy a weakeningcompetitiveenvironment

In addition, the result of the OBregulatoryimpactis interpreted under the stakeholderframework
The stakeholdersalienceframeworkindicatesthat OBin the UKneedsa balancedstrategy Powerful
regulatorsshould guide CMA9banksin working with dependent stakeholdersincludingchallengers
NoCMA9 TPR and consumerswith urgent, limited power. RegulatorssuchasOBIEand JRO@onnect
stakeholdersresolveconflicts andensurevaluefor end-users Powerdynamicsareflexible banksmay
take a proactive approachas OB evolves while challengerbanks and TPPscould increasetheir
influence Regulatorypressuresmay alsochange In addition, the CSmodel encouragegegulatorsto
build sharedinfrastructureand foster trust, while ARallows CMA9banksto enforce data sharing EM
ensuresfair competition for challengers and MP enhancesinnovation for consumersand service
providers Thus the OBgovernancdrameworkadaptsto balancestakeholderinterestsand generate

joint value

Theempiricalresultssupportthat OBregulationsenhancejoint value creation with stakeholderSWF
risingby 27 points postimplementation Utility estimationsfor all stakeholdersncreasedexceptNon
CMAbanks whichfell by 3 points. The CMA9grouproseby 7 points, Challengeby 8, TPPby 7, and
consumersby 5 (see Table23). Applyingthe stakeholderframework the 27-point increasein SWF

indicatesbenefits from OBenforcement Theresults meet stakeholderand KaldorHickscriteria, but
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the regulatoryimplementationfails the Paretoefficiencytest due to negativeimpactson Non-CMA9

stakeholderq-3).
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2. ChapterTwo: OpenBanking- Requlatory Theoretical and

Interpretative Framework

Thepurposeof this chapteristo define OBandits frameworks includingthe conceptof OB the current
regulatory approachesgoverning OB and the theoretical assumptionsconcerningthe regulatory

impacton the OBecosystemLastly it will presenta frameworkfor interpretingthis regulatoryimpact

Firstly, it examinesthe OB ecosystemto analysethe OB market structure and its underlying
technologies defining the concept of OB as the researchsubject Then we review the primary
regulatoryapproacheghat governthe OBmarketin jurisdictionssuchasthe US Ching and the EU
Next a more detailed examinationof UKregulationsis conducted which includesan assessmenof
the UKregulator sinvolvementin OBenforcement focusingon their functionsand CMAinvestigation

reports.

After analysingegulatoryapproachesthe underlyingtheoriesof OBregulationsare appliedto assess
their potential regulatoryimpact Standardmarket, competition, and regulatorytheoriesare aligned
with specificOBregulations Forinstance the reguatory theory regardingstandardsis appliedto OB
regulation on data-sharing standards the bankingtheory is applied to OB regulation on capital

requirements and standardmarketand competitiontheoriesare appliedto the generationof market
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surplus by OB regulations This section aims to outline the factors through which OB regulations
influence market competition The findings are utilised in the Empirical Chapterto evaluate the

regulatoryimpactmodel

Lastly in preparation for interpreting the impact model results an interpretation framework is
assessedIt examinesstakeholdertheory to understandthe cooperation between regulators and

market participants and how these stakeholderscreate joint value to generate surplus Then it
considersjustice theories and the structure of social welfare functions to outline the possible

interpretationsof resultsregardingjoint valuecreation

This chapter is divided into four sections the first outlines OB the second examines the
implementationof OBregulationsand regulators the third discusseshe theoretical framework and

the fourth addresseghe interpretation framework
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2.1 OBdefinition and technology

2.1.1 DefiningOB

The conceptof OpenBankingis relativelynew. Theimplementationof OBin the UK startedin 2018
In countriessuchasthe US Ching or Canadathe authoritiesapply an organicapproach where the
marketis selfregulated®® In somejurisdictions suchasHongKong the regulationgoverningOBis in
the initial drafting stage!°® Thee are different regulatoryapproachesnd stagesof implementationof
OB whichleadto anuncleardefinition of OB Thedefinition variesacrosgurisdictions'®* For instance
the USAallows scraping'®? whereasthe EUdoes not. Consequentlythe comparisonor use of one
jurisdictionasan example prediction, or measuremenbpf OBimplementationis difficult. Todefinethe
meaningof OBin a particular jurisdiction its function and objectiveswill be discussed The pre-OB

industry andits underlyingtechnologieswill alsobe examinedto clarifythe conceptof OB

Prefaceto OB
Open Bankingassumesbanks open their data to third parties through Application Programming

InterfacesKAPI Afaditionally banksinteractedwith customersthrough branchesor via post Since

99 '‘Open  Banking Around The  World | Deloitte | FSI  (Deloitte  Cyprus 2021
<https:// www?2.deloitte.com/ cy/ en/ pagesfinanciatservicesarticled openbankingaroundthe-
world.html?Zbclid=IwAR3RrénMngSFBm4LcoK79nXewuQe_OFxYyYhqsiZ2hv2iVpOmQriseCY9Tw

100 1bid

101 'ReportOn OpenBankingAnd ApplicationProgrammingnterfaces (BaselCommitteeon BankingSupervisior2019

102 1t is a technique usedto collect data from the internet. Thisdata is usuallysavedin a local file for manipulationand

analysed
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the developmentof computersand the internet, new channelsof bankingservices suchas online
bankingor mobile banking havebeenintroduced!®® Alongsidethe advancemenbf servicechannels
instrumentssuchas electronicmoney, paymentcards and electronicfund transfersemerged®* The
first wave of new technologiesbrought tremendous benefits to the industry'®®> However the
appearanceof new instruments servicechannels and procedurescreateda new party¢ the separate
paymentserviceprovider. Theseprovidersare not traditional banks and they cannotyet servicethe

payments!®® Thischangenecessitates revisionof industry governingregulations

The first attempt to regulate separate payment service providers was the First PaymentServices

Directivein Europe!?’ later transposedinto UK legislationas The PaymentServicesRegulation2009
andFinanciabervicegEEA (PaymentServicesRegulation2010 ThisDirectivedealswith three issues
including the authorisation regime transparencyrequirements and the rights and obligations of

providers and users'®® The authorisation regimée®® is responsiblefor managingthe risks and the

103 AlasdairSmith Tom Hoehn and Philip Marsden 'Retail BankingMarket InvestigationFinal Report (Competition and
Markets Authority 2006 <https:// assetspublishingservicegov.uk/mediad 57ac9667e5274a0f6c0000/#atail-banking
marketinvestigationfull-final-report.pdf> accesse®4 March 2021, 15

104 CranstonR and others, PrinciplesOf BankingLaw (3rd edn, Oxford UniversityPress2018) 1-2

195Christian Hagenand others, 'Big Data And The Creative Destruction Of Todays BusinessModels [2013 Atkearney
<https:// www.co.kearneyconydocument$20152 434888 Big2BDat&2Ban®62Bthe%2B Creativ&s2BDestructio®e2Bof
%2BToday%2BBusines$2BModelspdf/ aBbal84-dbf4-8570-88459b262256b378=1580168120008

106 CranstonR and others, PrinciplesOf BankingLaw (3rd edn, Oxford UniversityPress2018 5

107 Directive 2007 64/ ECof the EuropeanParliamentand of the Councilof 13 November2007 on paymentservicesin the
internal marketamendingDirectives97/7/EC 2002 65/ EC 2005 60/ ECand 2006 48/ ECandrepealingDirective97/5/ EC2007.
108'Directive2007 64/ ECGeneraReportOn TheTranspositiorBy TheMember State$ (TipikCommunicatiomrAgency2011),p5

109 Thisis the processwhenthe client is authorisedto accesshis or her account
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requirementsof grantingauthorisation''? supervisiont** record-keeping'*? the requirementof initial
capital'*® and other managementmeasuresunder articles5 to 29 of the Directive The Rightsand
Obligationssectionprescribedthe rulesfor the processingf transactions settlementof disputes and
liabilities of the parties®** In addition, sufficientinformation related to customers$ paymentsshould

be disclosedo customersso they canchoosebetweenprovidersin the EU**®

The First Directive was the regulation that defined payment service providers their rights, and
obligations ThisDirectivecreateda legal framework between paymentserviceprovidersand users
focusingon the harmonisationof paymentsystemsacrossthe EU Thefocuswason the transparency
of proceduresand harmonisationof intra-EU payments''® However it did not fully addressthe
regulatorytechnologicaframework whichwasdevelopingrapidly, andthe existingcompetitionbarrier

in the market!*”

The competition issueregardingthe creation of barriersfor the new participantswas raised by the

Competitionand MarketsAuthority KCMA ih 2016becauseof variousconcerngrom the Independent

Commissioron BankingKICB) in 20118 and the ParliamentaryCommissioron BankingStandards

110 Art 5,10 Directive2007 64/ EC

111 Art21, Directive2007 64/ EC

112 Art 19, Directive2007 64/ EC

113 Art 6, Directive200764/EC

114 Art51-83, Directive2007 64/ EC

115 jbid

116 Art.2 and Art.68, DIRECTIVEDO7 64/ EC

117 'Press Cornet (European Commission - European Commission 202)
<https:// ec.europaeu/ commissiofpresscornetdetail e/ MEMO_15 5793

118 Thosewere concernsregardingthe barriersfrom new participantsand the existingcustomers
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KPCBS M 2013'*° The possibility of incumbent firms creating barriers to entry and preventing
newcomersrom enteringthe marketcouldleadto areductionin socialwelfare, aslesscompetitionis
associatedwith higher inefficiency'?®° The CMAstudied how the recent regulationscope with the
bankingindustry development focusingon the bankingservicesprovided to the personalcurrent
account KPCA Austomers and businesscurrent accounts KBCAs Aor small and medium-sized

enterprilesKSMEs K'b

Three main questions were examined in the study'?? The first was concerned with customer
engagement the barriersto searchingfor different banks and the ability to switch accounts which
impededthe industry competition regardingservicequality, price, and innovation'?® Customersare
denied accessto helpful information, so their engagementwith banksand understandingof other
banks(or providers is limited. Consequentlythey may be reluctantto switchto other banks evenif
their serviceis poor. Thisbarriercanrestrict competitionamongbanks Thesecondquestionaddressed

barriersthat hinderedthe expansiorof existingbanksor the growth of new ones Simultaneouslythe

third question examinedthe effect of concentrationwithin the bankingmarket and its impact on

customers

118 AlasdairSmith Tom Hoehn and Philip Marsden 'Retail BankingMarket InvestigationFinal Report (Competition and
Markets Authority 2006 <https:// assetspublishingservicegov.uk/mediad 57ac9667e5274a0f6c0000/#atail-banking
marketinvestigationfull-final-report.pdf>, 8

120 Viscusiand others (n 94).

121 CMA RetailBankingMarket Investigation(GOVUK 29 June2023 7 <https:// www.gov.uk/ cma-caseséreview-of-
bankingfor-smaltand-mediumsizedbusinessesmesin-the-uk>.

122 |id 8

123 | bid
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Thereport showedthat more than 50% of customersstayedwith the samebankfor over ten years
andonly 8% of customersswitchedtheir bankaccountsn the previousthree yearsdespiteinnovations
aimed at reducingcustomercostsand increasingcustomerengagement?* Thesefiguresare low. In
comparison 30% of the customersswitch accountsto energyand 13% to savingsproducts Several
new bankshave been registered suchas Aldermorein 2009 Metro Bankin 2010 and Atom and
Starlingdigital banksin 2015'2° However the market was highly concentratedin the control of the

biggestbanks and banksoutside of the top nine did not possessny considerablemarketshare

Market shareis the term usedto denote the percentageof the total market controlled by an entity.

Themarketshareof the top four bankswas82% for BCAaccountsand 73% for PCAaccounts'?®¢ CMA
concludedthat competitionwasdistorted.*?” Existingpanksusedcomplexchargeslimiting customers
ability to compareservicequality betweenbanks Furthermore new and smallerbankswere placedat

a competitivedisadvantageoy creatingthe perceptionof a burdensomeswitchingaccountprocess'?®

OBwasintroducedasone of the solutionsto the aboveissuest?® Theother solutionsincludedaccount

switching price-quality transparencyand customerprompt measures° Thejustificationwasthat by

124 |bid 19

125 |bid

126 |bid 462

127 1hid 481

128 |pid 481-498

129 |bid 499

130 |bid 92
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ordering the biggestbanksto open their data through APIs customerscould more easilydetermine

the productmost suitedto them, andthird-party productscould provide more servicego customers

2.1.2 Thetechnologyunderlying OpenBanking

Overthe lastdecade technologicahdvancementfiaveenabledthe widespreadadoptionof computer
applicationsand the processingof big data in various sectors including financial services3! Key
technologiessuchas big data, Al, opendata, blockchain and APIsdrive this advancement?? Banks
usingconsumeraccountandtransactiondata, canusethis information for targetedadvertising credit
evaluation andtax calculationthroughbig data, Al, and openAPIs'*? Tounderstandthe development

of OB we will briefly examineits fundamentalbuildingblocks

Big Data
The swift growth in computer processingspeedsallows the use of smaller deviceswith higher

computationalpower, suchas notebooks mobile phones iPads and other devices The connection

and interaction of deviceswith sensorshaveled to an explosionof data'** The enterprisedata was

131 paoloA. Garginj FrancisBalestraand YoshihiroHayashi 'The International RoadmapFor DevicesAnd Systems(IRD$
(2020 27 IEEEhttp:// www.ieee org/nd periodicalsEDSEDSIULY2020-HTMLindex htmI> accesse®9 March 2021
132JessicaRenierand W. MosesKim, 'A FinancialSystemT hat CreatesEconomicOpportunitiesNonbankFinancialsFintech
And Innovatiori (US DEPARTMENDF THE TREASUR%018 <https:// hometreasurygov sited default/files201808/ A-
FinancialSystemthat-Creates-EconomieOpportunities--NonbankFinanciald=intechand-Innovation_Opdf> accessed 15
July2021, 18-25

133 |bid

134 RaghunatiNambiarand Meikel Poess Selectedlopicsin PerformanceEvaluationAnd Benchmarking4th TPCTechnology

Conference2012) 197
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estimatedto havegrown seventytimesfrom 0.5 zettabytes*° in 2008to 35 zettabytesin 2020*%¢ The
generationrate of datawasthe fastestin the history of humankindand is continuingto grow from all

sources like the internet and socialnetworks to internal organisationdata.**” Consequentlythe large
scaleand complexityof data have required new data managementstrategies'*® Big data is usually
definedas high volume high velocity, and or wide variety information assetsthat require new forms
of processingto enable enhanceddecisionmaking insight discovery and processoptimisation *13
Volumerefersto handlingvastamountsof data, while velocityisthe rapidinflux of reattime datafrom
sensorsthe Internet of Things or stockexchangesVariety denotesthe different data formats, such

asspreadsheetsWord files, XML, and tables!4°

Dataholdsgreatvalue'*! with severalstepsin its valuechain®*? Firstis data acquisition where data
is gathered filtered, and stored Nextis dataanalysiswhichinvolvestransformingand modellingdata

for decisionmaking Then datais curated classified and validated Datastorageensuresfast access

135 Zettabyteis is a measureof storagecapacityandis 10721 bytes

136 RaghunattiNambiarand Meikel Poess Selectedlopicsin PerformanceEvaluationAnd Benchmarking4th TPC

TechnologyConference2012) 198

137 1bid

138 ibid

139 D Laney '3D Data Management ControllingData Volume Velocity, And Variety [2001] Technicalreport, METAGroup
<http:// blogsgartner.conydouglaneyfiles 201201/ ad9493D-DataManagemeniControllingDataVolumeVelocityand
Variety.pdf> accesse®9 March 2021 ; Bigdata definition, archit, application292-825-1-PB 'BigDatd (Investopedia2021)
<https:// www.investopediacom/'termg/ b/ big-data. asp>

140 Jos$ Marjd Cavanillas Edward Curry and Wolfgang Wahister, New HorizonsFor A Data-Driven Economy(Springer
International Publishing2016) 30

141 jbid

142 |bid 32
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Finally data-driven usageactivitiesare utilised to create more valuethrough enhancedeffectiveness

and performance 3

Requiringbanksto open data meansthat the data will gainvalue Thisoccursespeciallywithin data
acquisitionand analysisstages where third partiescanapply streammining machinelearning cross
sectoraldata analysisand other approachego extractunseenvalue Anexampleof real applications
of OBaccesdo datais how third-party companiessuchas Alphafxprovideinternational paymentand
exchangeaiskmanagement** Similarly AlphaBusines$olutionprovidesfuel paymentanddriver data
analysist*® ClearScoreTechnologyrovidescredit reports,*4® and CirrostratusExedral_td facilitatestax

advice4’

Artificial IntelligenceKAl A

OBregulationsmandatebanksto opentheir data. Thesecondstageof the big datavaluechainis data

analysis Many companieswvorkingwith dataapplyAlto gainvalue!4®

143 |bid

144'0Overviewe AlphaFXGroupPIc¢ (AlphaFXGroupplc, 2021) <https:// www.alphafxco.uk/about overview>

145 Alpha Solutionsand others, 'Alpha BusinessSolutions PEOEmployeel easing& Payroll For Business(Alpha Business
Solutions 2021) <https:// alphabizsolutiongom/> accessed 5 July2021

148(Clearscoresom, 202]) <https:// www.clearscorecomy> accessed.5 July2021

147 CirrostratusExedra_td OpknBanking <https:// www.openbankingorg.uk/regulatedprovidergcirrostratusexedraltd/>.
148 paulMoon SubChoiand SethH. Huang FINTECM/ITHARTIFICIANTELLIGENEGDATAANDBLOCKCHA[SPRINGER
2021).,108124
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Almodelslearnfrom largedatasetsto performtasks Inspiredby the biologicalneuronnetwork,**° the
artificial neuron networks KANN  #himic the humanbrain's learningability. The network consistsof
neurons weights and biases ANNbased Al systemstrain with largescale datasets'®® Adjusting
internal weightsimprovesaccuracyover time through supervisedor unsupervisedearning whether

the datais labelledor not.*5!

ANNsuse feedforward backpropagationand other lossfunctionsto minimise output errors.*>? For
example when fed imagesof apples an Al network learnsto accuratelyidentify applesby adjusting
weightsaccordingto the abovefunctionsto generateoutputs with eachnew input. The quantity and
scaleof data are crucialfor Al development®3 Al applicationsnow vary, rangingfrom autonomous
driving and healthcareto financialservices'** ConsequentlyOB providesa valuableresourcefor Al

advancementn the financialindustry.

148 JuergenSchmidhube2006 Celebratings5 Yearsof Al - Historyand Outlook TheNext25 Years arXy 31 August2007)
<http:// arxiv.org/abg07084311>.

150 'Over 200 Of The Best Machine Learning NLR And Python Tutorials2018 Edition (Medium, 2020
<https:// mediumcom/ machinelearningin-practicd over-200-of-the-bestmachinelearningnlp-and-python-tutorials-2018
edition-dd8cf53chb7de

151 NickMcCrea 'An Introduction To MachineLearningTheoryAnd Its Applications A VisualTutorial With Example's(Toptal
Engineeringlog 2021 <https:// www.toptal.com/machinelearning machinelearningtheory-an-introductory-primer>

152 |bid

153 'The Difference Between Al, Machine Learning And Deep Learnin@ | NVIDIABlog (The Official NVIDIABlog 2020
<https:// blogsnvidiacon/blog/ 2016 07/ 29/ whats-differenceartificiakinteligencemachinelearningdeeplearningai/>

154 AlshammariMona Turki SarahAhmedAlswedani WaadSaudAlanazj KusumYadayand ZahidaParveen"TECHNOLOGY

THEN& NOWTHEDIFFERENCE
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Application ProgramminginterfacesKAPI s)

The APlis a set of rules for data transmissionbetween software and its connectioninterfaces!*® It
consistsof specifictechnicalspecificationson how to connectthe interfaces!*® Thereare four levels
of APlopenness®’
- PartnerAPI Accesss restrictedto private entities viaindividualcontracts 18
- MembershipAPI Accesss grantedto memberswith certainprinciples groupnormsandrules
- AcquaintanceAPI Accesss broaderbut still somewhatrestricted
- PublicAPI Accesss opento everyone
OBAPIfalls under the secondleveE MembershipAPE where only FCAregisteredthird parties can

connectto the UKbanks APland provide services'*°

155 'The Future Of Banking Depends On Open Banking Apis (The Financial Brand 2021
<https:// thefinancialbrandcony 65975 open-bankingapifintech-partnershipg> accesse®0 March 2021

156 ‘What Is AP Definition, Types Specifications Documentation (AltexSoft 2019
<https:// www.altexsoft cony blog engineeringwhat-is-api-definition-types-specificationsdocumentatiori>

157 EiichiroYanagawa' OpenAPIBanking A Powerful TriggerFor The Value ChainRevolutionin Japan (2018 3,4 Journalof
DigitalBanking

158 |bid

159 Reg4-9, PSR2017
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The minimum requirement of PSD2was to build APIfor accountbalance verification services and
paymentrelated servicessuchaspaymentguarantees ageverification or paymentstatusreports.6°
However it is optional for accountinformation serviceprovidersto allow more information access®!
Forexample a peerto-peer lendingplatform might use an APIto accessankclient credit histories

with the APIspecifyinghow credit history datais requestedand returnedto the third party.

Future developmentof OB
Thewidespreadtrend in technologyfields is usingexistingtechnologiesto synthesiseand create new

ones Theecosystenof the bankingindustry is the same?®? Initially, bankingserviceswere provided
through physicalbranches Later, internet banking mobile banking and digital bankingwere added
OpenBankingrepresentsthe next stage Thefigure below illustratesthe ecosystemof the banking

industry.

160 Matthias Kréner, 'APIDeepDive Who Will Thriveln An OpenBankingWorld? Why Meeting RegulatoryRequirementds
Not EnoughFor BanksTo RemainRelevant(2017) 2,3 Journalof DigitalBanking, p202

161 NDGIM Guidelines for PSD2 Implementation 5 <https:// ndgit.comywp-content upload$201904/NDGITPSD2
Whitepaperen.pdf>.

162 'From Fintechs To Banking As A Service Global Trends Banks Cannot Ignoreé [2021] LSE Business Review
<https:// blogslse ac uk/businessreview2021 01/ 19 from-fintechsto-bankingas-a-serviceglobattrends-bankscannot
ignore>
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Figure3. Theillustration of the OpenBankingecosystemThecore of the ecosystenis the banksin the centre whereas
other serviceprovidersconnectto the bank’s AP| creatingan ecosystenof servicesuchasfintech, insurance payment

servicesaand others
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Source EliasGhanem 'OpenBankingexperiencesSetThe StageFor OpenX (2019 4 Journalof DigitalBanking 3

Current technologiesare synthesisedto create new innovationsin bankingby integrating existing

servicedo enhancethe customerexperience OpenXcouldrepresentthe next phaseof OpenBanking
whereinthe marketis sharedthroughopennesgesources Serviceproviders includingbanks connect
to providea new, enhancedservice'®® Thisservicewill connectthe banksanda network of third-party
providers creatingnew services Anexampleisthe joint venture betweenatraditional bank the Royal
Bankof Scotland and a peerto-peer lending platform, FundingCircle to create a digital bank®*

Similarly First Direct joined with Londonstart-up Budto create an APlapp to consolidatecustomer

163 EliasGhanem 'OpenBankingExperiences$et The StageFor OpenX (2019 4 Journalof DigitalBanking

164 |bid 9
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services that digital banks can use!®®> The Spanishbank Bankia collaborates with Eurobits

Technologiesa third-party serviceprovider, to createan invoicingplatform.t¢®

165 |bid

166 |bid 10
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2.2 OBregulatory framework in the UKand other jurisdictions

Thissectionwill explorethe international OBregulatoryapproach includingjurisdictionssuchasthe

United Statesand China Subsequentlyit will examinethe approachtaken by UKregulators

2.2.1 OBapproachfrom different jurisdictions

ThetechnologiesunderlyingOBare revolutionisingthe financialindustry, and countriesworldwide are
attempting to adopt different regulatory approaches In Singapore the Monetary Authority of
Singaporassuedan APIplaybookto encouragebanksto opendata.'®” The APIplaybookidentifiesthe
common APIswithin different industries and guidessecuritiesand governancemodels!®® In New
Zealand banksare collaboratingon the OBproject®® In India the public and private sectorscreated
India Stack an APIstandardfor financialinstitutions'’® The new FintechLawin Mexico requiresall
financial servicesto open data access’* The CustomerData RightsLegislationKCDR i Australig
equivalentto GDPRand PSD2allowsdata sharingwith the users consentacrossfinancialinstitutions.
Thissharingwill help the user compareand switch accounts'’? Oneof its distinctive featuresis that

the legislationwill alsoapplyto the energyandtelecommunicationsectors'’® Similarly in Japanthe

167 'FinanciaWorld, FinanceAsA-Service APIPlaybook (Mas.gov.sg, 2016 <https:// www.masgov.sg -/ mediad MAS Smart
FinancialCentrd APIABSMASAPIPlayboplf> accessed 5 June2021

168 |hid

169 Gilly Wright, ‘OpenBankingGoesGlobal [2019 SIBOSUPERSECTION

170 |bid

171 |bid

172 ConsumeiDataRight(CDR

173 jbid
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https://www.mas.gov.sg/-/media/MAS/Smart-Financial-Centre/API/ABSMASAPIPlaybook.pdf

revisedBankingAct (2018 requiresbanksand fintech firms to complete APIfor data sharingby June

202014

Theseapproachescanbe classifiedas marketdriven and regulationdriven. Thefirst approachallows
the marketto developorganicallyandto revisethe existingregulationswith overlappingOBactivitieg
asseenin the USor China In the latter approach aspecificregulationis drafted to target OBactivities
suchasthosein the UKor Australia Dueto different regulatoryapproachesind definitionsof OB it is
challengingto generalisethe OB definition and its development Thissectionwill conside several

jurisdictionsto generalisehe definition of OBand outline its international regulatorytrends.

2.2.2 EYOpenBankingOpportunity Index

The EYOpenBankingOpportunity Index (Figure4) generaliseOBdevelopmentin different countries
This Index tracks the readinessof the OB environmentin 10 different markets incorporating the
regulatoryenvironment consumeradoption consumersentiment and the innovation environment
The horizontal axis illustrates the strictnessof the OB sectors regulations and the vertical axis

illustratesthe customer devel of adoptionand positivity with OR

174 SusanPandy 'Developmentdn OpenBankingAnd APIs Where DoesThe U.S Stand®' [2020 FederalReserveBankof

Boston
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Figure4. TheOpenBankingOpportunitylndex Theindexillustratesthe jurisdictionsregulatoryenvironmentagainstconsumer
sentiment TheUKhasthe highestregulatoryenvironmentwith advancedregulationand consumeitrust, whereasthe lowest

isin Canada
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The index illustrates that despite the lack of mandated regulations consumersentiment is high,
meaningconsumersare positive toward OBin countrieswith organicapproachessuchas Chinaand

the USA
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The US EU UK and China asthe largesteconomiesin the world, have the largestOBindustry.*’®
However the USand Chinatake a different approachfrom the EUand UK Thosemarketswill be

examinedin more detail.

2.2.3 TheUnited States

The OBmarket is not strictly regulatedin the US*’® It is evolvingthrough marketdriven initiatives

rather than strict regulation

TheUSmarket

The OBin the USis marketdriven, primarily without any specificregulationson OB*’” The market
structure is segmentedthrough individual partnershipsbetween banksand third parties without a

supervisonybodys mandateunder PSRR017 "8 like in the UK Forexample Oraclepartnerswith small
FinTechfirms to build AP, providing accessto FinancialCrime and ComplianceManagementCloud
Services’® Banksalsomaketheir opendata APlavailableto TPR asin the caseof FirstHorizonBank
They can also apply NCRTechnology APl to install a digital banking platform.*8° Moreover, Tech

companiescandeveloptheir own APlIstandard like in the caseof APIFintechTrueLayer8!

175 'GDPBy Country - Worldometet (Worldometersinfo, 2021) <https:// www.worldometersinfo/gdp' gdp-by-country/>
accessed5 June2021

176 SusanPandy 'Developmentsn OpenBankingAnd APIs Where DoesThe U.S Stand®' [202( FederalReserveBankof
Boston4
177 1bid

178 512017752

179 'US Inches Toward Open Banking With CFPBNoticeé (Pymntscom, 2021) <https:// www.pymntscomnews b2b-
payment$202Q us-iinchestoward-open-bankingwith-cfpb-notice/> accessed 1 April 2021

180 |bid

181 |bid
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Adistinctivefeature of the USmarketis the screenscrapingtechnique Themethod hasbeenusedto

aggregateaccountsin the United Statessince1990'82 andit allowsusersto login from the TPPservice
to accessheir other accounts enablingTPRo gatherfinancialdata, suchascurrentaccountsor trading
accounts and non-financial data, including email®® It is used in different fields from targeted
advertisingto scrapingpublic data ExamplesncludePlaidand Yodlee a UScompanythat providesa

platform for Fintechand banks*®* Theyuseboth screenscrapingwhenthe APlis not accessible

The use of the screen scrapingmethod yields a similar result to that of OB API authentication

technology asboth provide userswith accesdo aggregatedaccounts However under PSD2screen
scrapings prohibited*®® becauseof securityconcerns One canscrapedataandrepublishdatawithout

userknowledgeand, therefore, mayraiseprivacyor copyrightconcerns'é®

The USCurrentRegulations

Severakegulatorybodiesand industry groupsguide OB but these guidelinesare mostly non-binding

The ConsumerFinancialProtection BureauKCFPB releasedguidelineson how to accessconsumer

182 AustralianSecurities% InvestmentCommissiofASI¢, CONSULTATIGMPERO: ACCOUNT

AGGREGATION THEFINANCIABERVICESEECTOR(2001)

183 HanWei Liu, ' TWODECADESFLAWSANDPRACTICEROUNISCREENCRAPINGBI THECOMMONLAWWORLDAND
ITSOPENBANKINGVATERSHBEBOMENT (2020 30 WashingtoninternationalLawJournal,p29

184 (Plaidcom, 2021 <https:// plaid.conmydocumentgPlaidConsumetDataAccessRHTechnicalPolicy
Responssdf#bclid=lwAR34z12vdZghnyenQcalpRLjpRBWfKyQfHXyEPpkz D82A8zE|jwPe

185 Reg67, PSD2

186 Andrew Sellars 'Twenty YearsOf Web ScrapingAnd The ComputerFraudAnd AbuseAct [201§ 24 B.U. J Sci & Tech L

372
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data.'®’ The guidelinesectionsresemblePSD2on security, transparencyof consumerdata collection
and storage and the provisionof the dispute settlement system The FederalFinanciallnstitutions
ExaminationCouncilKFFIEC fSsuedguidanceon the retail payment system'® Moreover, industry
groups such as the National Automated Clearing House AssociationKNACHA Aartnered with
Accentureto publishthe APIStandardisationndustryGroup The APIprovidesaccesgo fraud andrisk
systems information data and paymentsystems'®® To adaptto PSD2equirements the USFinancial
Servicesnformation Sharingand AnalysiCentreKFSISAC developeda standardAPIcompatiblewith
PSD2to assistUS and UK businesses®® In addition to those guidelinesand API standardsfrom

regulatorybodiesandindustry groups there are alsoAPIsdevelopedby companiessuchasPlaid*®!

USregulationof openbankingis marketdrivento fosterinnovationand competitionfor the benefit of
customers 2 Market participantsneed to developtheir own API standardsand solve connection
issuesmutually. Theresultingrelationshipis a similargroup of partnershipsbetweenindividualbanks
and TPPsIn comparison OBin the EUis a platform connectinga bank systemwith multiple TPPs

Therefore without the regulatoryrequirements OBdevelopmentin the UScanbe delayed

187 'Open Banking US Is Next [2018 PwGCs Financial Crimes Unit, PwC <https:// www.pwc.convus er/financiat
servicesfinanciatcrimed publicationgassetgpwc-open-bankingpdf> accessed 1 April 2021

188 |hid

189 SusanPandy 'Developmentsn OpenBankingAnd APIs Where DoesThe U.S Stand®' [2020 FederalReserveBankof
Boston

190 'Open Banking US Is Next [201§ PwGCs Financial Crimes Unit, PwC <https:// www.pwc.convug er/financiat
servicesfinanciatcrimed publicationgassetgpwc-open-bankingpdf> accessed 1 April 2021

191 'Build The Future Of OpenFinance] PlaidExchange(Plaid 2021) <https:// plaid.con¥plaidexchangé> accessed.6 April
2021

192'HowA RapidlyEvolvingdSOpenBankingecosystenWill TakeShapé (2019 <https:// www.ey.comyen_gl bankingcapitat

marketd how-a-rapidly-evolvingus-open-bankingecosysterawill-take-shape> accesse® April 2021
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Upto 2020 the regulatoradopted a wait-and-see stage In November2020 the Consumer~inancial
Protection Bureau KCFPB Atarted to draft an Advancenotice of proposedrulemaking on Open
banking!®® The Bureaudevelopedregulationsto implement Section1033 of the DoddFrank Wall
Street Reform and ConsumerProtection Act (DoddFrank Act).*** This section deals explicitly with
consumer accessto financial records equivalentto PSD2in the UK However the earliest this

regulationwasproposedin 2023'°° andit is likely to be implementedin 2024.1°

In conclusion the USOB sector is transitioning toward a regulated market, and the USregulatory
authority mayfollow the Europeancounterpartin issuingTechnicabnd regulatoryrequirementsfor a

securedAPland prohibiting screenscraping

193Advancenotice of proposedrulemaking2020< https:// files.consumerfinancegov f/documenté¢cfpb_sectiorn1033-dodd-
frank_advancenotice-proposedrulemaking_2020
10.pdf2utm_sourcesTriggermail&utm_mediumemail&utm_campaigrPos£620Blas¥20bik
banking%20CFP®20move$620toward¥20oper?o20bankings20regulation®20%7 Q0620Well$620Farg@620consider$20
selling/620asse¥20managemert20unit¥20%7 620DanisBe20neobanko20Lunaf620eye$620buy?620nowys2 X620pay
%20later&utm_term=BIR620Lis®620Bankingc20ALE

194 |bid

195 CFPB Likely to Punt DataSharing Rule into 2023 Ani€rican Banker 13 January 2022
<https:// www.americanbankecony newd cfpb-likely-to-punt-data-sharingrule-into-2023> accessed .3 June2022

196 Tom GroenfeldM U.S Regulators Are Promoting Open Banking Through Uniform Rules Foie$
<https:// www.forbes convsitegdtomgroenfeldi 2024 02/ 14/ us-regulatorsare-promoting-open-bankingthrough-uniform-
rules>.
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2.2.4 China

The ChineseOB is marketdriven, where regulatory bodiesadopt a monitoring approachwith strict
prescriptiveregulationsyet to be issued'®” The ChineseOB sector is distinctive due to its market
structureandthe participants Themaindrivingforce for OBin Chinaisthe leadingpaymentproviders

Alipayand Tencent'®8

China’smarket

Themarketis concentratedin the handsof severalTPPsprimarily Alipayand WeChatPay!°® Alipay,
establishedasa paymentprovider, hasabout 1.3 billion active usersannually®°® APldevelopmenthas

grownexponentially with AlipayandWeChatPayleadingChina?°! Theseprovidersare buildinga super

197 SusanPandy 'Developmentsn OpenBankingAnd APIs Where DoesThe U.S Stand®' [2020 FederalReserveBankof
Boston 4

198 ‘China Market Share  Of Mobile Payments 2018 | Statista (Statista 202))
<https:// www.statistacony statisticg 1050152 chinamarketshareof-mobile-paymentg> ; Chinas personal information
protection in a data-driven economy A privacypolicy study of Alibaba Baiduand Tencent p2

199 Adrian Kleg 'Asia Is The Next Frontier In Open Banking (Ross Republic - A strategy consultancy 2021)
<https:// rossrepubliccony asiais-the-next-frontier-in-openbankind?fbclid=IwARO0jZhY SqijzkgAjqgOhzfBhvYhO
UlLYQELvVGwWGuUsmOuFVeKLyczCktAotessed 7 April 2021

200 C|W Team and others, 'Alipay Profile, Trends And Insights A ChinaInternet WatcH (Chinainternetwatctcom 2021)
<https:// www.chinainternetwatchconvtag/ alipay #:~text=Alipay2620i620Chinas%20leading6200nlingthe%20courséo2
00f%20&%620year accessed®4 April 2021

201Gilly Wright, 'OpenBankingGoesGlobal [2019 SIBOSUPERSECTOWrom FintechsTo BankingAs A Service Global
TrendsBanksCannotignore [202]] LSBBusinesReview<https:// blogslse ac uk/businessreview202101/19/ from-fintechs

to-bankingasa-serviceglobattrends-bankscannotignore>, p2 ;
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app, a systemof applicationswhich will provide variousfinancialservices’? At the initial stage the
providersoffer paymentservices and after collectingdata from paymenttransactions the providers
canoffer loans In the caseof Alipay, the loan canbe investedin purchasinggoodsvia the Alibabae-
commerceplatform.2°® Therefore the number of TPPdn Chinais small and those providersprovide

severalservicesn one app.

The Chinesebanking industry comprisesstate-owned and domestic or foreign private bankswith
distinct performanceand risk appetites?°* Stateowned banksoften investin high-risk projectswith
lessprofit than private ones targeting projectswith larger socialbenefits or supporing other state-
ownedenterprisesKSOE 78°l he governmentoften controlsthose banks?°¢ In the caseof OBservice
both the private and state-owned banksopen accountinformation services However third parties
suchasAlipayand WeChatPaylead the marketin Chinadue to their marketshare Forexample the
number of Alipay usersaloneis more than 1 billion, accountingfor over 50% of the 29 trillion USD

Chinesgpaymentmarket?°’ Consequentlythey are leadingthe developmentof APIfor the OBsector

202 'From Fintechs To Banking As A Service Global Trends Banks Cannot Ignoreé [2021] LSE Business Review
<https:// blogslse ac uk/businessreview2021 01/ 19 from-fintechsto-bankingas-a-serviceglobattrends-bankscannot
ignore> accessed 2 April 2021

2038 |bid

204 YizheDongand others, ‘OwnershipStructure And RiskTaking ComparativeEvidenceFrom Private And State Controlled
Banksln China (2014 36 InternationalReviewof FinancialAnalysis

205 GeorgeR G. Clarke RobertCulland Mary M. Shirley '‘BankPrivatizationin DevelopingCountries A SummaryOf Lessons
AndFinding$§(2005 29 Journalof Banking& Finance

206 YizheDongand others, ‘OwnershipStructure And RiskTaking ComparativeEvidenceFrom Private And State Controlled
Banksln China (2014 36 InternationalReviewof FinancialAnalysis

207 AdrianKleg 'Asials TheNext Frontier In OpenBanking (RossRepublic- A strategy consultancy2021).
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in China?°® Theconflict betweenthe SOBbankand the leadingTPPcanbe illustrated by the decision
of the Chineseauthoritiesto postponeAlipays IPOandimposea fine of 2.8 billion USDon the antitrust

issue?°°®

Regulatos in China

The Peoples Bankof ChinaKPBOC regulatespayment servicesin Chinaunder the Administrative
Measures for the Payment ServicesProvided by Nonfinancial Institutions?!® Payment service
providersare requiredto obtain a licenseissuedby the PBOC*! However the PBOG approachto OB
is marketdriven and hasonly issuedan APIfinancialstandardfor commercialbanks Thesestandards
are non-binding they describethe securitylevel designstandard connectionprotocols and other

technicalrequirements?*?

Future OBregulationsfrom the PBOGre uncertain However the currentconcernis the monopolistic
positionsof dominantTPPsThegovernmentnow seesAnt Group owner of Alipay, asanimpediment

to market developmentbecauseof its monopolisticposition?'® The State Administrationfor Market

2081hid

209 'ChineseRegulatorgmineAlibabaRecord$2.8Brl (Ft.com, 2021) <https:// www.ft.com/ content’ bb251dce4bff-48839d81-
061114fee87+ accessed. 7 April 2021

210 CLI4.134238EN, http:// www.lawinfochinacony Displayasp>@ib=law&Cgig134238 ; 'FirstStep Analysis Fintech
Regulationin Ching| Lexology(Lexologycom 2021) <https:// www.lexologycony library/detail.aspx?g=67a79cf15a31-4b95
acar*c042a780fa42&fbcllwAR2k1uiigk4 RRUuXJIJMBBNRYUQIi2iQ0rlal4zDk08WwAQYtVJiY psléessed 0 April 2021
211 Art 3, AdministrativeMeasuresfor the PaymentServicesProvidedby NonHfinanciallnstitutions CLI4.134238EN

212 |bid

213 '‘ChinaS  Banking Regulator Signals Tougher Fintech  Antitrust Laws  (Ftcom 202))
<https:// www.ft.conmy content/ 843b3f60292b-431fa94¢c93c78bc72baghclid=IwAR2i
KJInkgSnLVm4CGgDiX23j1L8gWy6gHzpbvelcZ79KIkpMJIv72vnaccessed 6 April 2021
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Regulationhaspublishedan Antitrust regulationon the activitiesof paymentservicesusingcustomer

datato target and price.?*

2.2.5 Conclusion
The differencesin OBapproachescrosgurisdictionsrevealtwo issues

- Whetherthe method of obtainingdatais through APlauthorisationor not.

- Whetherthere are specificOBregulationsor non-bindingguidelinegstandards

Secondly a general definition of OB for different jurisdictionsis the sharing and leveragingof
customerpermissiondata by bankswith third-party developersand firms to build applicationsand

services , omitting the regulatoryrequirementsin sharingor securitystandards

Thirdly, there are two regulatoryapproachesorganic(marketdriven) and regulationdriven

Furthermore the heavilyregulatedOBdoesnot equateto increasedconsumersentimenttoward OB
asobservedin Chinaand the US where a marketdriven approachcontinuesto enjoy high consumer

sentiment

However the approachis exposedto severalrisks In the Chinesemarket, there is a high market

concentrationof TPPSThis can distort competition, and as a result, the regulatory authority has

214 Arjun Kharpal 'ChinaFacesThe ChallengeOf Keepinglts Big Techin Checké JustLike The U.S Does (CNBC2020
<https:// www.cnbccom/ 2020 11/ 13/ chinafacesthe-challengeof-keepingbig-tech-in-
checkhtml?bclid=IwAR2D8MYwoko3YkmgRzx1nbHpvpUpJWYQW9QY T5wilokYeZgo7ofBijfuryU
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enforcedantitrust regulations?*®> The antitrust problemin the USsectoris not significantbecauseof
the largenumberof existingthird-party providersandaccountinformation providers However it does
create a problem with multiple and different APIstandards as eachparty or group createsits own
standard Currently the APIstandardis not an issuefor the ChineseOB sector as there is a small

number of big providers However data privacy and security regulationsare concerning The US
authorities will likely follow the EU and UK in standardisingAPl and raising the higher regulatory

technicalstandardgsfor securityauthorisation Asaresult, thosejurisdictionswill graduallyregulatethe

OBsectordependingon their relevantissuesof concern

21%China  Fines  Alibaba $2.8 Billion In Landmark  Antitrust Casé  (Nytimescom, 202)
<https:// www.nytimescom/ 2021 04/ 09/technologychinaalibabamonopolyfine.htmI> accessed 5 July2021; 'ChinaFines
Major  Internet Companies In  Anti-Monopoly Cases - Zenger News (Zenger News 202])
<https:// www.zengernewd 2021 07/08/ chinafinesmajor-internet-companiesin-anti-monopoly-case$> accessed15 July

2021
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2.3 Enforcementof OBregulationsin the United Kingdom

Background

In the UK the EU PaymentServicesDirective was transposedto UK law as the PaymentServices
Regulation2017.2*¢ Providerssuchas PISPsAISPsand ASPSPare under the scopeof regulation?*’
which includes requirements on capital liability, and technical standards**® The regulation is
establishedby the FinancialConductAuthority KFCA 7A°dts functions include the monitoring and
enforcement of regulations reporting, and imposing financial penalties®?® Creditcustomer
relationship contractualrightsandobligationsof parties andliabilitiesof paymentsystemparticipants

are effectiveimmediatelyafter PSR2017 enforcement?2?

TheRTSare the requirementsof applicationcommunicationbetweenthird-party providersand banks
as guidanceon how to implement the PSD2Directive It is separatedinto a different set of

requirements The EBAwasin chargeof drafting the RTSunder PSDZ222 EBAofficially publishedRTS

216 512017752

217 Art, 2(2), Art. 2(3) and Art. 2(4), PSD2

218 pgpD2

219 Regl06, PSR2017'SUPL5 Annex1 ApplicationOf SUPL5 To IncomingEEAFirms IncomingTreaty Firms EEAAuthorised
Payment Institutions And EEAAuthorised Electronic Money Institutions - FCAHandbook (Handbookfca.org.uk, 2021)
<https:// www.handbookfca.org.uk/handboo SUP15 Annex1html?date=201801-13> accesse® March 2021

220 Reg108-115 PSR2017

221 Iris H.-Y Chiuand Johannawilson BankingLawAnd Regulation(Oxford UniversityPress2019),

222Art 9597, PSD2
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on 13 March 2018 and was supposedto come into effect in September201922® Accordingto the
roadmap the first technicalrequirementsfor Sterlingaccounts Opendatafor standardisedackdoor
products and Servicequality metrics shouldbe implementedby September2018 Thebank ssystem
hadto provideaccesdo its consumeraccountswith Sterlingcurrencyandother servicessuchasloans
mortgages and savinggproducts??* Thelast requirementsfor securitymeasuressuchasmulti-factor
authorisation two-factor authentication dispute managementsystem and some other functions
were to be completed before September201922° However the deadline has been revisedseveral
times.??® The implementation deadline for Strong Customer AuthorisatiorKSCA Avas set for 14
September2021,2?” then pushedbackto 14 March 2022 with some exemptionsuntil 30 September

2022228 Thecompletionof OBimplementationwasannouncedn 202322°

2.3.1 OBRegulators

The OB regulations develop in severalstages including the First PaymentDirective the Second

PaymentServicedDirective and the DigitalMarkets Competitionand ConsumergAct Alongwith the

223 |bid 118

224 OBIEPMQ 'OpenBankingRevisionTo TheAgreedArrangementsv25' (OPENBANKINGIMITER018).

225 |bid

226 SteveMansfieldDevine 'OpenBanking Opportunity And Danger ComputerFraud& Securitypl1

227 'UK PushesBackStrong Authentication For PaymentsDeadlineAnd Europeanindustry RequestsExtension| Biometric
Updaté (BiometricUpdate| , 2021) <https:// www.biometricupdatecomy 202003 uk-pushesbackstrongauthenticationfor-
paymentsdeadlineand-europeanindustry-requestsextensiorr accessed 2 February2021

228 gtrong Customer Authentication FCK 2 September 2019 <https:// www.fca.org.uk/firms/ strong-customer
authenticatiors.

229 patrick CannoMThe OBIEMarks Completionof CMA Open BankingRoadmapon Fifth Anniversary OpknBanking 13
January2023 <https:// www.openbankingorg.uk/ newd the-obie-markscompletionof-cmaopenbankingroadmapon-fifth -

anniversary>.
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regulations regulatory bodies are assignedspecific functions Oversightand enforcement of OB
operationsare distributed amongthe FCA CMA HM Treasury and their joint committee and entity.
Differentcommitteesandregulatorybodiesparticipatein eachstageof OBdevelopment Theroadmap

of keyeventsis depictedbelow:

1 Pre2016 Market Investigationsand EarlyDataSharingConcepts

Market Investigations Throughoutthe early 2010s the UK bankingsector faced criticismsof lacking
competition, particularlyin the retail and small businessbankingmarkets Repeatedstudiesby the

Officeof FairTradingKOFT &ndthe FinancialServies Authority KFSA havefound that entrenched
incumbentsare often not incentivisedto improve their product offeringsfor consumersand smallto

medium-sizedenterprisesKkSME A b

EUDirectivePSD2In parallel the secondEUPaymentServicedDirectiveKPSD2 /adéptedin 2015
required banks acrossthe EuropeanUnion to provide accessto payment accountsand to allow

regulatedthird-party providersto initiate paymentsand retrieve accountinformation, contingenton
consumers explicit consent The UK transposedPSD2into domesticlaw in 2017 as the Payment

ServicefRegulatior017KPSR017 A b

1 2016/2017 CMARetailBankingMarket Investigationand Launch

In its final report of August2016 the CMAIdentified barriers preventing customersfrom accessing
better bankingproductsand recommended OpenBanking asa remedy, mandatingthe largestnine

banks("CMAY) to openclients datafor securedata sharingand paymentinitiation.
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Publishedin February2017, the CMA Retail BankingMarket Order legally required the CMA9to
establishandfund a centralimplementationbodyto overseethe deliveryof standardisedOBAPIs This

entity evolvedinto the OpenBankingimplementationEntity ( OBIE A b

f 201872020 Earlylmplementationand Initial Adoption

OBIEpublishediterative roadmaps detailing technical specifications security frameworkssuch as
strong customer authentication and data standards By early 201§ initial read'write APIsbecame
availablefor accountinformation serviceprovidersKAISPs) and paymentinitiation serviceproviders

KPISPs).

Duringthis period, the FCAplayeda crucial role in authorisingnew TPPswhile the PSRworked to
ensurethat the UKs payment systems suchas FasterPaymentsand Bacs supportedthe emerging

openbankingpaymentflows.

1 202172023 ExpandedScope JROGormation and Wider Ecosystem

By 2021, TPPshad begunto mature and incorporate OBinto consumerfinanceapps SMEcashflow
tools, and streamlinedpaymentsolutions The number of OBusersin the UKreachedover 7 million
consumersand businessesHowever the deadlineof OBimplementation was delayedseveraltimes,
whichled to the creationof an assessmengjroup and an investigationinto OBIE Asa result, the new

Boardof OBIBwvaselected

The Joint RegulatoryOversightCommittee KJROC wWas establishedin March 2022 by HM Treasury
the FCAthe PSRandthe CMAto overseethe next phaseof OB aimingto expanddata sharingacross
other markets suchasenergy transportation or tax data.
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I Post2023 Transitionto Future Entity

In early 2023 OBIEsubstantiallycompletedthe CMAOrder Roadmap/leadingthe CMAto declare
the completionof the first stage JRO@roposedtransitioningfrom OBIES implementationphaseto a

broader, industry-funded Future Entity.

In summary different regulatorsare involvedin eachperiod of OBimplementation TheyincludeHM

Treasury CMA FCAandothers Thescopeand involvementof regulatorsare explainedbelow.

2.3.2 HM Treasury
The Treasuryis responsiblefor economicpolicy, which aimsto achievesustainableeconomicgrowth.
Its responsibilitiesncludecontrolling public spending shapingfinancialservicegolicy, overseeinghe

tax system and managingUKinfrastructureinvegment.?3°

Particularlyfor the financialservicessector, its priority is to managestronger, saferbanksandincrease
accesgo financialservicesenhancingcompetitivenessacrosshe sectorto achievestrong sustainable

growth.?3?

Oneof the UKgovernments policiesto support sustainableeconomicgrowth is the use of the Smart

Datascheme It isthe policyto form a portable dataeconomythat drivesgrowth andinnovationbased

230 AboutUs GQR/UK) <https:// www.gov.uk/governmentorganisationshm-treasury about>.
231 jpid.
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on open data.?*?2 Theimplementationof the policyin the financialsectoris assignedo HM Treasury
alongwith other regulators Theimplementationcanbe dividedinto two stages the first is OB and
the secondis OF Duringthe first stage the client’sdata of the UKs nine biggestbanks CMA9 is
sharedwith other financialserviceproviders Duringthe secondstage the open data schemewill be
extendedinto other sectors TheUKgovernments visionis to increaseUKGDPby £28 billion through

smartdata sharing®*?

At the first stage the Treasuryrequestedan examinationinto the data applicationby the OpenData
Institute and FingletonAssociatesn 2014 Basedon the examinationrecommendationto establisha
standardisingAPIto sharebanks data, it formed an Open BankingWorking GroupKOBWG i 2015
to examinethe possiblewayfor an opendatastandardin paymenttransactions saving borrowingand

investment?34

TheOBStandardissuedby OBWGestablishekeyprinciplesfor implementingthe AP1%2® Thestandard
shouldbe transparent support accessibilityusabilityand innovation Regardinghe implementation

the accesgo customerdatais throughconsent subjectto restrictionsin time or size Theexistingdata

232 TheSmartDataRoadmapActionthe Governmentls Takingin 2024to 2025 GQY/UK)

<https:// www.gov.uk/governmentpublicationgthe-smartdataroadmapactionthe-governmentis-takingin-2024to-
2025>.

233 JointRegulatoryOversightCommitteedVlJROG Proposaldor the Designof the Future Entity for UKOpenBanking b
234 KirstinBakeMOpenBankingLessond earnedReview Reportby KirstinBaker

<https:.// www.gov.uk/governmentpublicationgopen-bankinglessonsearnedreviewreport-by-kirstin-baker-.

235 UnlockingDigital Competition Reportof the Digital CompetitionExpertPanel GAY/UK

<https:// www.gov.uk/ governmentpublicationgunlockingdigitakcompetition-report-of-the-digitakcompetition-expert

paneb.
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standardsshould be reusedas appropriate Moreover, the oversightof implementationshould be
assignedo a newly createdindependentauthority. Lastly the scopeof implementationis basedon
the minimum viable product MKP principle which dictates the launchingof lower-risk, easily

implementablecomponentsfirst.

At the secondOFstage the Treasurys responsibilityis to developthe OFimplementationstrategyin
the bankingandfinancialsectors?3® At first, the Centrefor Finance Innovationand TechnologKCFIT A
issuedthe OFblueprint.2®” Its findings suggestthat OFwill increaseSMElending In addition, data
sharingwill generatetailored financialservicedo assistvulnerablepeoplein alleviatingfinancialstress
For example the OBintegration with HMRCVAT data can increasethe application by 20%-40% by
cutting the processingiime by half. Thiswill include more than 150,000 customersannuallyin the
sectorand increasethe UKGDPby £30 billion.2*® Onthe technicalside the consentperiods length,
the consents designand authorisationflow, and the screensare important to the solution, asthey
influencethe customets understandingof their sharingdecisionregardingwhom and how to share

data

Inaddition, the JointRegulatoryOversightCommitteeKJROC wWasestablishedn March2022to design
and overseethe OF phase The JROConsistsof FCA PSRas co-chairsand Treasuryand CMA as

members JROQas publishedrecommendationsand the roadmapfor the next phaseof OB?*° Asa

236 TheSmartDataRoadmapActionthe Governmentls Takingin 2024to 2025 (n 233).
237 Embracinghe UKs OpenFinance Opportunity https:// cfit.org.uk/openfinance>.
238 jbid 8.

239 Recommendation$or the next Phaseof OpenBankingin the UK GQY/UK)

<https:// www.gov.uk/ governmentpublicationgrecommendationgor-the-next-phaseof-openbankingin-the-uk>.
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result alongterm regulatoryframeworkwas proposed and a Future Entity WorkingGroupKFEWG A
wasestablishedo examinethe optionsfor the future entity regardingits funding, role, structure, and

governance

Lastly basedon the CFITblueprint and JROGecommendations the Treasuryproposedthe Data

Protectionand Digitalldentity KDPDI Billto setup alongterm OBregulatoryframework

2.3.4 FinancialConductAuthority KFCA And Prudential RegulationAuthority KPRA A

The FCAregulatesthe conduct of financialservicefirms in the UK Its roles include ensuringa fair,
competitive and honestfinancialmarket by preventingharm, setting high standards and promoting
competition Since2003 its secondarobjectivehasincludedfacilitatinginternationalcompetitiveness

and economicgrowth in the mediumto long term.?4°

FCAoperatesunderthe FinancialServiceand MarketsAct2000Q It is anindependentpublicbody, the
funding derived from the fees of regulatedfirms, and it is accountableto HMT and the Parliament
Additionally, FCAcollaborateswith other regulatorsto achieveits objectives Theseincludethe PRA
which regulatesaround 1500 banks building societiesand other financialfirms.?** The FCAassesses

fairnesson the consumercredit side whereasthe PRAmaintainsmicroprudentialregulation

240 Backgroundo the PSR https:// www.psr.org.uk/ about-us/backgroundto-the-psi/>.

241 PrudentialRegulation 10 Kpril 2025 <https:// www.bankofenglancto.uk/ prudentiatregulatiors.
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PSRwas formed under the Financial Services(Banking Reform) Act 2013 which regulates the
designatedeight paymentsystemsn the UK?42 TheseincludeBACSor direct Debits CHAP$or high-
value transactions Mastercard Visa and others. The overall transactionvolume of the systemsis

around22 billion transactionsa year.243

Theobjectiveof the PSRsto setout aregulatoryframeworkto promote innovationand competition,

communicatewith participantsand investigatecomplaintsin the paymentsystems

In OB FCAsdelegatedthe taskof authorisingandsupervisingDBproviders?#* Accordingo Regulation
106aof the PaymentServicesRegulations2017, the developmentof OBtechnicalstandardsis also
under the FCAs responsibility?*®> Moreover, FCAand FSRyenerallyparticipatein the OFthrough the
co-chairof the JointRegulatoryOversightCommitteeKJROC AvMch is responsiblefor implementing

the OF

2.3.5 OpenBankinglmplementation Entity KOBIE #nd the future entity

OBIHsresponsibldor the implementationof OBregulations®* Its coretasksincludedeliveringsecure

standardisedAPISdata formats and operationalguidelines

242 \WWho We Regulate https:// www.psr.org.uk/how-we-regulated who-we-regulate>.

243 WhenYouMake a Payment https:// www.psr.org.uk/ how-we-regulatd whenyou-makea-payment>.

244 paymentServiceRegulation2017 (S12017752)

245 TECHNICAATANDARDSNSTRONGUSTOMERUTHENTICATIGND COMMONANDSECURBETHOD®F
COMMUNICATIONISTRUMENZAD20 ch 3.

246 Aboutthe OBIE OpknBanking <https:// www.openbankingorg.uk/about-us/>.
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Over the yearsof implementation it has publishedseveralupdated OB standardswith enhanced
security, improvedinformation flow, suchas paymentstatusand error messagingAdditionally, it has

producedfour impactreports with variousother documentation.?*’

With the completionof the CMARoadmapOBIE function hasmovedfrom an implementation focus
to a broadergovernanceand maintenancerole. JROG 2023 recommendationgroposetransitioning
to a FutureEntity in the stageof OF, possiblyoverseeingnew functionalitiessuchaspremium APIs
variable recurring payments and data-sharing expansionsinto energy transportation and other

sectors?4®

2.3.6 Competitionand Markets Authority KCMA A
The CMAwas establishedby the Enterpriseand RegulatoryReform Act 2013 It possessestrong
enforcementpowers incorporatingfunctionsfrom the CompetitionCommissiorand the Office of Fair
Tradingthat were transferredto the CMAin 2014 Currently, it is responsiblefor ensuringcompetition
in the markets for the benefit of consumersboth inside and outside the UK In particular, these
include®*°

1 Investigatesandintervenesin mergersthat may substantialllessencompetition

I Takesactionagainstcartelsandrestrictive businesgractices

247 Deliveringthe Roadmap n 3H).

248 JointRegulatoryOversightCommittedviUpdateon Actionsto Enable the next Phaseof OpenBanking in the UK
<https:// www.gov.uk/ governmentpublicationgjoint-regulatoryoversightcommittee-update-on-actionsto-enablethe-
next-phaseof-openbankingin-the-uk>.

249 CMAMAbout Us GQRYUK) <https:// www.gov.uk/ governmentorganisationscompetition-and-marketsauthority/ about>.
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1 Addressesinfair trading practicesand systemicmarketissues

1 Investigatemarketswhere competitionor consumerconcernsarise
1 Adviseggovernmentand regulatorson competition policies

1 Reviewsprice controlsandrelated regulatoryissues

1 Providesnformation on competitionand consumeraw.

1 Monitors andreportsthroughthe Officefor the Internal Market.

1 Advisesand monitors governmentsubsidiessiathe SubsidyAdviceUnit.

Thestructure of CMAcomprisesa Boardandthe ChiefExecutive It is an independentnon-ministerial
department The OIM, a unit of CMA is responsiblefor monitoring and reporting on the competition
in the internal market 2°° Distinctively the SAUprovide adviceto authorities regardingthe harmful

effectson competition andinvestment?>!

From January2025 new responsibilitiesfor the CMAcame into force under the Digital Markets
Competitionand ConsumersAct 2024 ( DMCCAct .78% Underthe Act, the regulationof competition
in the digital marketis conferredto the CMA?°3 Thisincludesthe power to designatethe undertaking

market status?®* impose a conduct requirement on the undertakingto promote competition, 2°°

250 jpid.

251 jbid.

252 Howthe UKs DigitalMarkets CompetitionRegimeWorks GQR/UK 23 January2025
<https:// www.gov.uk/ guidancéhow-the-uks-digitakmarketscompetition-regimeworks>.
253 Chapterl, Sectionl, DMCCAct 2024

254 Chapter2, DMCCAct 2024

255 Chapters3 and 4, DMCCAct 2024
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initiate investigationand compliancereport.2*® In addition, the Digital Markets Unit KDMU ivas
establishedo fulfil its additionalresponsibilities The digital marketscompetitionregimes amendthe

CompetitionAct 1998to regulatecompetitionin the digital market?°>’

TheAct allowsthe CMAto investigatean undertakingwith strategicmarket statusKSMS #R®hose
are undertakinggthat havedigital activitieslinkedto the UKthat bear specialconditionsthat resulted

in an entrencheddominant position?°° If the regulatorfinds an adverseeffect on competition, it can
provide tailored guidanceon the undertaking sbehaviourthrough tailored conductrequirements?¢°
Thereare variousoptionsfor conductprohibition, suchasprovidingunclearinformation, unreasonable
period of notice, usingdata unfairly or restricting usersfrom usingother providers products?®* In
addition, the regulator cantarget specificharmful behaviourin a specificdigital sectorthrough a pro-
competitionintervention remedy.2? In this approach CMAbeginswith an investigationin relation to
the undertaking?®® Then basedon the investigation it mayissuea pro-competitionorder to address

issuesfound in the investigation?%4

256 Chapter6, DMCCAct 2024

257 Howthe UKs DigitalMarkets CompetitionRegimeworks (n 253).
258 Chapter3, DMCCAct 2024

259 Art 2-6, DMCCAct 2024

260 Art 19-20, DMCCAct 2024

261 Art 20, DMCCACct 2024

262 Chapter4, DMCCAct 2024

263 Art 47, DMCCAct 2024

264 Art 51,DMCCAct 2024
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CMAinvestigationsin the financial market and OB

Overthe pastdecade the UKCMAhasconductednumerousmarketinvestigationsandstudiesfocused
on financial servicesand, more recently, datadriven digital markets Theseinvestigationscover
personalbanking credit, online platforms andBigTechecosystemsall aimedat protectingconsumers

from harmand designingappropriateremedies

Thetransitionto a data-driveneconomyrequiresnew regulationsfor the digital market, there are two
investigationsthat lay the groundworkfor future remediesand legislativeframeworks Thefirst was
the OnlinePlatformsand Digital AdvertisingMarket Study conductedfrom 2019to 2020 Thesecond
is the market study into Mobile Ecosystem$&etween2021and 2022 Followingthe enactmentof the
DMCCAct 2024, the CMAlaunchedtwo investigationsinto the StrategicMarket Statusof Googleand

Apple26s

Regardinghe OB market, CMAinitiated the retail bankinginvestigationin 2016 The investigation
focusedon personalcurrent accountsfor individualsand businesscurrent accountsfor SME<s® It
examinedthe dominanceof the UKs largestbanksand issuessuchas low customerswitchingrates
and opaquefees TheCMAimplementeda wide-rangingpackageof remediesto addressthe issuesof
weak competition and consumerharm in the investigation Centralto thesewasthe introduction of

the OBstandard CMAorderedthe nine largestbanks(the CMA9 # openaccesdo clients datato

265 Invitation to Comment SMSInvestigationsnto Appleand Googles Mobile Ecosystems CMAConneck
<https:// connectcmagov.uk/invitation-to-commentsmsinvestigationsinto-apple-and-googles-mobile-ecosystems.
266 CMA RetailBankingMarket Investigation(n 121).

-83-



form the OBecosystent®’ Moreover, the OBIEwhichis the OBimplementationbody, operatesunder
the supervisionof the CMA The CMAis responsiblefor appointingits Boardmembers Furthermore
the CMAalsotakespart in the subsequenstageof OF its representativeserveson the JointRegulatory

OversightCommittee

During the OB enforcement CMA exercisedits authority to intervene when implementationissues
arose It initiated an independentinvestigationinto OBIEfollowing severaldelaysin OB deadlines

Theseinvestigationanclude AlisonWhite's report and Kirsin Bakets Review

Alison White investigation

Duringthe investigation 28 people provided evidenceregardingcomplaintsof bullying harassment
and discrimination?®® The problems were identified in both the individualsand the organisatiors
culture. To summarise the investigatorbelievesthat OBLwas not properly managedin accordance

with the CMA Order.

Theinvestigationrevealedthe problemwith decisionmaking Forinstance the resourcingwasbased
solely on the contract model Moreover, there were delaysin managementactions such as the
Director'sremuneration In addition, there was a failure in the treatment of employeesand conflict
mitigation. Lastly it failedto maintaineffective communicationamongkey stakeholdersnamelyCMA

and CMA9banks

267 CMAPaveghe Wayfor OpenBankingRevolution GAQY/UK) <https:// www.gov.uk/governmentnews cmapavesthe-
way-for-open-bankingrevolution>.
268 AlisonWhiteMOpenBankingLimited IndependentinvestigationReport GAR/UK 16 December2021)

<https:// www.gov.uk/ governmentpublicationgopen-bankinglimited-independentinvestigationreport>.
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Tosumup, the investigatordoesnot believethat OBLwas managedproperly accordingto the CMA
Order. Consequentlyseverarecommendationsvere proposed Firstly, appointnewindependentnon-
executives processan independentinternal audit of the risks and conductan externalreview of HR
functions In addition, revieworganisationaprocessesind redesignthe governancestructurewith the
Board soversight Secondlyit is recommendedhat the previousmanagemente excludedfrom the
designand governance of the reviewedorganisation Lastly the remedyfor whistleblowersshouldbe

considered which couldtake the form of an apology

Kirstin BakerReview

Followingthe Alisonreport, the CMAappointedKirstinBaker an independentnon-executiveDirector

of the CMA to leadthe review of OBIEs operations

Thereview revealedsubstantialshortcomingsin the CMAs initial remedy design?®® Specificallythe
complexity costs andimplementationtimeline were not accuratelyestimated Originallyprojectedto
take two years the project hasnow beenongoingfor more than five years incurringsignificantcosts
that exceed initial estimates Furthermore, the CMA did not adequately anticipate governance

challengesr the needfor extensivestakeholdercoordination

Governanceat the OBIEfaced challenges including inadequate corporate governancestructures
excessiveconcentration of power, and a lack of sufficient checksand balances Thesechallenges

resultedin failuresto manageinternal conflicts procurement and financialoversighteffectively.

269 KirstinBaker(n 235).
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Internal oversightwas found to be lackingin strategicrisk managementand the clear delineation of

roles amongstakeholders Theseincludethe CMA CMA9banks and OBIE Furthermore the CMAs
resources were insufficient to monitor and implement the remedy, lacking dedicated project

managementnd strategicoversight exacerbatinggovernanceassues

To addressthese problems the review makessevenstrategicrecommendationsaimed at enhancing
the CMAs oversight governance and implementation of complexmarket remedies Theseinclude
establishingnore robustgovernancerocessesclearinternal decison-makingstructures and periodic

strategic review points. Additionally the CMA is advised to proactively manage stakeholder

relationshipsandensureongoingriskassessmerandsufficientresourceallocationto supporteffective

remedyimplementationand monitoring

2.3.7 Conclusioron regulatory framework

To sumup, there are two regulatory approachego the OBecosystem Thefirst is organic(market
driven), whichgivesmarketprovidersthe freedomto createtheir own APIstandardsor other tools for
data sharing In these markets suchasthe US severalAPIstandardscan competewith eachother.
Another example is the Chinese market, where two providers dominate with their own API

connections

The second is regulationdriven, which includes EU and UK jurisdictions This approach utilises
regulationsthat obligate providersto share data. The UK approachis regulationdriven, and open

banking(OB) is evenmore regulatedthrough standardiseddata-sharingAPIS
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In this approach regulatorscollaboratewith variousstakeholdersto implement OBregulations The
key regulatorsinclude HM Treasury the F@\, and the CMA Their roles and interventions vary at
different stagesof OB development The cooperation between regulatorsand stakeholdersreveals
severalissueghat haveled to delaysin OBimplementation Asa result, the CMA hadto interveneto

rectify theseissues

The alignmentbetweenthe literature review and the CMAinvestigationfocuseson implementation

issues The examination of documentsin the literature review section reveals problems with
communicationbetween regulatorsand the technicalaspectsof implementation Furthermore the
CMA investigationsuncover deeper issuesrelated to the implementation body, OBIE including
problems with the decisionmaking process resource allocation and stakeholder relationship
management Consequentlysevenrecommendaionsto enhancehe CMAsgovernanceandoversight

were proposed

In the next section the theoretical framework will be explored The underlying economic and
regulatory theories are assessedo evaluatethe possiblefactors through which the OBregulations

impactthe OBmarket
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2.4 Theoretical framework

Introduction

The sectionaimsto developthe theoretical framework of OBregulatoryimpact It appliesstandard
market, competition, and regulatory theoriesto link the impact assumptions The section seeksto
illustrate how OB regulations influence the competitive market and total surplus theoretically.
Furthermore it aimsto developthe theoreticalinterpretation frameworkof theseregulatoryimpacts
Thestructure of the regulatoryimpacttheoreticalframeworkis asfollows.

9 First the researchframeworkand its approachare described

1 Second the OB regulatory framework is assessedusing economi¢ competition and

regulatorytheories

1 Lastly the theoreticalframeworkis concluded

2.4.1 Researchramework

Thissectionaimsto setthe researchframeworkandthen narrow it to a theoreticalone. Theresearch
is a regulatory impact study conductedunder a critical realism framework It appliesan economic
approachwith interdisciplinaryand legal pluralismcharacteristics The discussion®f the framework
characteristicare underthe following parts

9 Criticalrealism

1 Interdisciplinary
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1 Legalpluralism

1 Economiapproachof regulatoryimpactstudies

Criticalrealism

Theresearchframeworkconsistsof three steps?’® Thefirst is the theoreticalpart, which capturesthe
connectionbetween participants The secondis the methodologyor researchstrategy. Thefinal step

involvesthe methodsor techniquesusedfor analysis

The theoretical part consistsof the rationale and epistemology The rationale is the worldview and
approach to its examination while epistemology is the theory of knowledge guiding the
methodology?’* Thecommontheoreticalrationalesin socialscienceincludepositivism constructivism
and critical realism?72 Thepositive rationaleimpliesthat there is a single objectivetruth that canbe
found through examiningthe causalrelationshipof observableempiricalevents?’® The constructive
rationale view holdsthat the truth is sociallyconstructed and therefore, the researchis focusedon
peoplés subjectiveunderstanding?’* Criticalrealismacknowledgesinobservableinteractionsin the
real world, those that cannot be captured by empirical research It acceptsknowledgeclaimsbut
critically assesseshe validity of the conceptualisation The reality domainsof critical realism are

separatedinto empirical actualandreal, asillustratedin the following figure:

270 Michael Crotty, The Foundationsof SocialResearchMeaningand Perspectiven the ResearchProcess’ Michael Crotty.
(SagePublications SagePublications1998).

271 jbid 3.

272 Drahos(n 92) 81.

273 Matthew B Miles, A MichaelHubermanand JohnnySaldanaQualitative Data AnalysiSfSAGE2014).

274 Martyn Hammersley Questioning Qualitative Inquiry: Critical Essays / Martyn Hammersley (SAGE 2008

<http:// ezproxyyork.ac uk/login2url=http:// SRMGsagepubconyview/ questioningqualitative-inquiry/ SAGEmLE>.
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Figure5. Thereality domainof critical realism Thefigure showsthe gap betweenthe three domainsin critical realism

Empirical Actual Real
Experiences Experiences Experiences
Concepts Concepts Concepts
Signs Signs Signs

Events < Events

~ < _ General causal
mechanisms

What are known What happens in the Unobservable

and conceptualised world irrespective of interactions between
by social agents its conceptualisation different causal

and researchers and knowledge powers and structures

of social objects that
produce (or not)
events, processes
and phenomena

Source PeterDrahos RegulatoryTheory Foundationsand Applications(ANUPress2017) 83

<http:// ebookcentralproquestconylib/york ebookgdetail.action?doclD=-4835274

In this research statistical methods are applied to assessdata events generated by the causal
mechanismof the naturalworld. Acceptingthe reality domainsmeansthat there are effectsthat are
not observableby dataandnot all datacanbe collectedby the statisticalmethod. Therefore statistical
results should be critically assessedvith validity, and the results of the statisticaltests needto be

explainedwith the possibleunobservabldactorscapturedby data.

The regulatory study examinescomplex processeswith structural and systemicconditions between

people and organisations’> The study involves theoretical foundations in different disciplines

275 Drahos(n 92).
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explainingthe interplay and causalmechanism$’® Onthe contrary, the researchcanbe fragmented
without a theory that connectsthe disciplines’’” As such the researchappliesan interdisciplinary

approach

Interdisciplinary

Therelationshipsin OBare those betweenservicesuppliersand consumersthe competitivesuppliers
in the samemarket, andsuppliersandtheir employees OBregulationsdo not regulatethe relationship
between servicesuppliersand the employee they only regulatethe relationshipsbetween suppliers
and consumersand between the incumbent supplier and newcomers?’® Economicand regulatory
theories are selected based on OB regulations regulatory impact assumptionsand this thesiss
objective OB regulations include capital requirements safeguards technical standards and

supervisionrequirements?’°

Intuitively, the first set of assumptiongs that the servicesupplierhasinitial conditions Theregulatory
enforcementaffectsthe firm's revenueand costs altering the entry conditionsand pre-enforcement
advantagespositions which evoke the firm's strategic responses Ultimately, this leadsto a new

equilibriumin resourceallocation welfare distribution, and market structure.

276 T |osifidedvMigration Researchbetween PositivisticScientismand Relativism A CriticalRealistwayOut 2012 Handbook
of ResearchMethodsin Migration 26; MargaretR Somer$1 Were No Angels Realism RationalChoice and Rationalityin
SocialScience 1998 104 TheAmericanjournal of sociology722

277 Drahos(n 92) 127.

278 paymentServiceRRegulation2017(S12017752).

279 jbid.
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Consequentlyseveraltheoriesneedto be examined First the economicsupplydemandtheory can
be appliedto assesshe changein revenue cost, andprofit of participantsor their operations Second
the financialregulatoryinstrumentswill be examinedto outline the regulation$ objectiveand impact
on the whole system Lastly from competition theory, the barriersto entry and strategicbehaviour
canbe analysed Thiswill helpexplainchangesn the competitiveenvironmentcausecdby the behaviour

of incumbentsand newcomersandinfluencedby changingegulations

Regulatorypluralism

Regulatoryresearchoften involvesregulatorypluralism asin this researchon OB?8° Theterm includes
"a much wider range of policy mechanismghan traditionally assumedof law and paolicy, including
economicinstruments selfregulation information-based strategies and voluntarisnt.?8* While a
single regulatory instrument has advantagesand limitations, a set of regulatory instruments may
complementeachother to create a positive effect.?¥2 The commandand control regulationscan be
specification standards that prescribe the specific process and performance standards These
regulationsspecifythe duties, while the processstandardsfocus on the targeted result?®® Though

predictable they are often rigid and inefficient. 28

280 Drahos(n 92) 137.

281 Neil Gunninghamand Darren SinclaiMRegulatoryPluralism DesigningPolicyMixesfor EnvironmentalProtection 1999

21 Lawé& Policy49.

282 JBOpschoorand RKTurner (eds), Economidncentivesand EnvironmentalPolicies Principlesand Practice 1 (Softcover
reprint of the original 1sted 1994 edition, Springer2012).

283 United StatesOshaTaskForce OSH/ASafetyRegulation Reportof the PresidentiallaskForce/ Editedby PaulW. MacAvoy

(AmericanEnterpriselnstitute for PublicPolicyResearchi977).

284 Gunninghamand Sinclair(n 282).
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Resourcgermits and taxesare the economicinstrumentsthat broadly affect the market In addition,
there are specificeconomicinstrumentssuchassubsidiesor other typesof legalliabilities?8® Theyare
flexible and unpredictable Information-basedstrategiesand selfregulation are usually more cost
effective but lack dependability?®® For instance the right of the community to know the firms
information canincentivisethe firms to improve their performance However it doesnot guarantee
the firms' performancein achievingregulatoryobjectives®®” Regulationsare the optimal combination

of regulatoryinstrumentsto achievetheir objectives

OB regulations are a combination of instruments They are a mixture of command and control
regulations economicinstrumentsand information strategies Thus the regulatoryinstrumentssuch
as capital safeguardrequirements technical and information standards data requirements and

competition provisbnswill be analysed

Thisstudyaimsto connectinterdisciplinarytheoriesto formulate principlesfor assessin@Bregulatory

impacts It usesthe economicapproachto regulatoryimpactstudies whichinvolvesthe applicationof

economictheories empiricaltechniquesand costbenefit assessmenbn regulatoryimpact studies?8®

285 jbid p54.

286 Gunninghamand Sinclair(n 282).
287 jbid 55.

288 Veljanovskin 91).
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Economicapproach

Economicsplaysan important role in the drafting and assessmenbf regulations*®® Thereare two
typesof economicapproacheainderthe "publicinterest' theory: the normative (what shouldbe) and
the positive (what is).2°® Normative economic theories attempt to create regulations based on
economicconcepts**! Theyaim for efficient resourceallocation Economicefficiencyis when the
resourcesare allocated to the highest expectedvalue The market createsa maximum surplus
However it can fail, and this surplus decreasesduring the market failure, resulting in inefficient
allocationand underminingthe public interest Therefore regulationis enforced by the demand of
public interest to correct the failures?®? The normative theory looks at the root of market failure:

market power, externalities publicgoodsand asymmetricinformation.?°3

Positive theory examinesthe nature and developmentof regulations explainingwhen and why
regulationsoccur?** Regulatoryimpactis usuallyexaminedthrough statisticalanalysisor costbenefit
assessment®® Normativetheoriescaninform positivetheories by suggestingvhy regulationsshould
be establishedand how they are made?°® However critiquesof the normative analysisshow how it

prescribegegulationbasedon publicdemandfor socialwelfare gains but doesrit addresshow public

289 jhid.

290 jpid.

291 jbid 4.

292 RichardA PosneMTheoriesof EconomidRegulation 194 5 TheBellJournalof Economicgand ManagementScience335.
293 Veljanovskin 91).

294 Viscusiand others (n 94) 377.

295 Veljanovskin 91).

296 Viscusiand others (n 94) 378
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demand transforms into regulation?°’ Furthermore evidence suggeststhat regulations can be
irrational for socialwelfare gains?°®

Anothernormativeregulatorytheory is the capturetheory, whichsuggestshat regulationsare formed
by interest groups rather than the public interest??® The industry often controls or capturesthe
regulatorsresponses® Thistheory facesseveralcritiquesasit doesrit explainhow industriescapture
regulation Moreover, empirical evidenceshowsthat regulationssometimesdo not support group

interestsor may evenreduceindustry profits.3°*

George Stigler suggestedthat regulators maximisedthe national interest and were captured by

economic interests®°? Sam Peltzmanand other authors continue to develop the model of the
economicsof regulation®°® Thisincludesthree key assumptions regulatioris primary role is wealth
redistributionin society maximisingpolitical supportforms regulatoryproposals and interest groups
competing for favourableregulations Gary Beckerand RichardPosnerfurther expandedon this,

focusingon competition amonginterest groups®* andthe useof regulationto distribute wealth.3°°

297 Viscusiand others (n 94).

298 jbid 378,

299 posner Theoriesof EconomidRegulation(n 293).

300 Viscusiand others (n 94).

301 jbid 380.

302 Georgel StigleM The Theoryof EconomidRegulatiom Bell Journalof Economicg (1971): 3721

303 SsamPeltzmam Towarda More GeneralTheory of Regulatio Journalof Law and Economicsl9 (1976), RogerNoll,
ReformingRegulation Studiesin the Regulationof EconomicActivity (Washington D.C: Brookingslnstitution, 1971), and
RogerNollM Governmat AdministrativeBehaviorand Private SectorResponseAMulti-DisciplinarySurvey SocialScience
WorkingPaperNumber62 (PasadenaCalifornialnstitute of Technology1976).

304 GarySBeckeMA Theoryof CompetitionAmongPressureGroupsfor Politicallnfluence 1983 98 TheQuarterlyJournalof
Economics371

305 RichardPosneMTaxationby Regulation 19Kl 2 Bell Journalof Economiceind ManagementScience22.
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Application of EconomicApproaches

Theeconomicapproachto regulationusuallycoversthe fieldsof economicregulation socialregulation
and competition regulation$®® and the legalsystem The economicand socialliterature is appliedto
the regulationdesign which consistsof severalelements®®’ Thefirst is the economicanalysisof ex
ante and ex-post responses® In this field, Ehrlichand Posnerclassifiedthe types of costs that
influencethe regulatiorg the fixed costsof rule-making enforcementcosts complianceand social
costs(harm cost9.3°° Thesecondfactor is the comparisonof effectiveness’'® Thiscomparativefactor
examineswhy the regulationis effectivein one country or industry but not in another. It caninclude
transactionalcosts specificto the industry or country.*!! Lastly the marketbasedelement of the
regulationis essentiako regulateoutcomesrather than inputs. Thiselementencouragesegulationto

createa market (the output).

The EconomicApproachto Regulatorylmpact Studies
Theregulatoryimpact studiesseekto evaluatewhether the regulationsachievetheir objectivesand

predict future impacts®2 Applyingeconomictheories empiricaltechniques and costbenefit analysis

306 Viscusiand others (n 94).

307 Veljanovskin 91).

308 jpid.

309 IsaacEhrlichand RichardA PosneMANn EconomicAnalysisof LegalRulemaking 19 3 TheJournalof LegalStudies257.
310 Veljanovskin 91).

311 Pablo Spiller and Brian LeviMThe Institutional Foundationsof RegulatoryCommitment A ComparativeAnalysisof
TelecommunicationRegulation 19%4) 10 Journalof Law, Economicsand Organizatior201

312 Veljanovskin 91).
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is challengingdue to the broad effects of regulations data availability and the complexity of

prediction3!?

Thisthesisis a regulatoryimpact study, andits objectiveis to explorethe impactof OBregulationson
competitivemarkets It focuseson how regulationsaffect bankand client operationsandresourceand
capacitydistribution. Theeconomicapproachis appliedto assesgegulatoryimpact, usingnormative

analysisand positive explanationbasedon theoriesof marketfailure and competition

313 ibid
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2.4.2 Theoreticalframework

The economicapproachinvolveseconomictheoriesto justify regulationsand their possibleimpact
The OB regulationsregulate the relationship between suppliersand consumersand between the

incumbentsupplierand newcomersin the competitive market Thelefore, the theoriesdescribingthe

OBregulatoryimpactsare standardmarket, competitionand regulatorytheories

Thissectionaimsto establishthe theoreticalrelationshipbetweenOBregulationsand the competitive

market, aswell as betweenthe competitive market and the total surplus Consequentlyit seeksto

establishthe OBregulatoryimpacton the competitivemarket and the resourcecapacitydistribution.

2.4.2.1 Relationshipbetween transactioncost and regulation
Coaseéstheory is an economictheory that describeshe bargainingprocessand the outcomesbased

on transactioncosts®'* It positsthat in negotiatinga deal the buyer and sellerinitially set the threat
value(the valueat whichthey stop negotiatingthe deal) andthe surplusfrom cooperation Afterwards

they reacha consensu®sn the distribution of surplus®'®

Theoutcomesshowthat bargainingis more beneficialthan legalresponsibilityenforcement and the
choicedependson the transactioncosts®*® If the transactioncostsare zerg, private bargainingwill
happenregardlessof the initial rights. It is illustrated that cooperationor bargainingmaximisesthe

benefit3!” Onthe contrary, if the transactioncostsare high, the regulatoryrules will take place "If

314 RobertB Cooterand ThomasUlen, Lawand Economicg6. ed., PearsorEducationUK2013 61.
315 Cooterand Ulen (n 315).
316 Thecostsassociatedvith negotiatingor enforcinga contract

317 Cooterand Ulen (n 315).
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bargainings costlyandinformationis imperfect, then liability ruleshelp to achieveoptimality, andthe
party that hasthe leastcostlyway of dealingwith the harmful effectsof an externalityshouldbe made

responsiblefor payingthe costsassociatedvith the externality’.3*2

Accordingly market failurescanbe addressedhrough bargainingor regulatorymeasures depending
on transactioncosts®!? If the costislow, the bargainingmethod canprevail Otherwise the regulatory
liability will prevail Consequentlytheseassumptionsanleadto regulatoryor deregulatorymeasures
to cut transactioncostsin economicsand socialregulations®?? In the caseof OBregulations abalance

is achievedby raisingregulatorycompliancecostsand loweringthe switchingand data costs

2.4.3 Relationshipbetween regulationsand competitive market

Theregulatorytheoriesdescribethe effectsof regulationson their governingactors andthe strategic
responsetheories explain how the actors strategicallybehave in the competitive market These

theoriesare appliedto establishthe link between OBregulationsandthe competitivemarket

Thecore OBregulation PSR2017, consistsof severalparts.32* Thefirst part regulatesthe registration
and authorisationof paymentinstitutions.*?> Thesecondpart is the information requiredfor payment

services Thethird part is aboutthe rightsandobligationsof the providers Thefourth partisthe access

318 YunxianChen The DualEntity of Market Competition Establishmentnd Developmentof MezzoeconomicéRoutledge
2021) 265,

319 ibid 265270,

320 jhid.

321 paymentServiceRRegulatior2017(S12017752).

322 jpid.
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to the paymentsystemand its regulatory technicalrequirements Thelast part is about supervision

and penalty. Its impacton the actorswill be assessed

2.4.3.1 Registrationand Authorisation

Payment institutions, small payment institutions, their agents and account information service
providersmust register with FCA*?® Their recordsare public online.®?* For the authorisationof the

providers the applicantshould submit a set of documentsdescribingits evidenceof initial capital

businessplan, operationaland risk assessmenprocedure structural organisation and governance
principles®2® To be authorised the applicant must meet several FCAthresholds such as havinga

registeredheadoffice, havingoperationsin the UK and havingminimum managerqualifications®2¢

A paymentinstitution is consideredsmallif its monthly averagetransactionamount in 12 months
including its agent in the UK is less than 3 million euros 32’ For small institutions, a special
authorisationregimeis applied Theapplicationof smallpaymentinstitutionsis not significantlyvaried
from the standardprocedures exceptthat the businessrelated to the applicantcannotbe account
information senicesor paymentinitiation services*?® Whereas for the regular paymentinstitution,

the aboveservicescanbe providedwith coveredinsurance®?® Thisprohibition may be justified by the

323 Reg4, ibid.

324 ibid

325 Schedule2, PaymentServiceRRegulation2017(S12017752).
326 Regs, ibid

327 Regl4 (3), ibid

328 Regl14(4), ibid

329 Regb6 (7) (e-f), ibid
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ability of smallinstitutions to coverthe risksrelated to transactions Thereis a limitation of services

betweenregularand smallpaymentinstitutions.

Anotherdistinctionisthe different capitaland safeguardequirementsfor the serviceproviders®3° The
initial capital requirementis fixed basedon the servicesfrom the number of services(a) to (f) in

paragraphl, Schedulel.**! Thefee table is shownbelow.

Tablel. Theinitial capital requirement

Paymentservices Initial capital requirement

N
Servicespecifiedin paragraphl(h) of Schedulel one
Servicespecifiedin paragraphl(f) of Schedulel (moneyremittance) 20,000
Servicesspecified in paragraph1(g) of Schedulel (payment initiation 50,000
service}
Servicespecifiedin paragraphsl(a) to (e) of Schedulel 125,000

Source para2, Schedule3, PSR2017

In addition to the initial capital servicesspecific capital is required There are three methods to

calculatefunds A, B, and C33? Formethod A, the own fund equals10% of the institution’s previous

330 Reg22, 23, ibid
331 paral, Schedulel, PaymentServiceRRegulation2017(S12017752).
332 pgrag, 8,9,10, ibid
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years fixed overhead*?® Usually overheadscan constitute office rental, businessnsurance salaries
and other fixed overheads®** For other methods B and C, the capital requirement accumulates
accordingto the institution’srevenueand services Thehigherthe transactionvolume the largerthe
capital requirement*3°> For example accordingto method B, the own capital equalsthe sum of the
thresholdsmultiplied by the scalefactor. Thereare severalthresholds suchasif the paymentvolume
is lessthan 5 million pounds four per cent will be applied the next paymentvolume of 5 million
poundswill be 2.5%, and so on.?3*® Thetotal sumis then multiplied by the scalefactor.>*” Thefactor
dependson how many servicesthe institutions provide Therefore with the high paymentvolume,

more servicegrequire highercapital

333 pPgra8, ibid

33%4Chapter 8.  Accounting for Overheads (International = Federation  of Accountants  (IFAQ)
<https:// kfknowledgebankaplanco.uk/accdchapter8-accountingfor-overheads.

335 jbid

336 parag (2), ibid

337 para9( 4), ibid
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Registrationand Authorisation Regulatorylmpact
The OB capital requirementis imposedin addition to the bankingreservecapitalrequirementand is

not significantto the money creation market The requirementservesas a safety net that protects
customersfundsin caseof liquidation, not creatinga disadvantageousostburdenbetweensmalland

large paymentinstitutionsKPl A b

Thereare three theoriesof moneycreation agenttheory, fractionalreservetheory, andcredittheory.
Agenttheory suggestdhat banksact asanintermediary®*® Theyfacilitate credit by acceptingdeposits
from creditorsandlendingthem to borrowers?*2° Theydo not createanyadditionalmoneybut merely

actasagents

Banksalso act as an intermediary accordingto the fractional reservetheory.®*° While an individual
bank cannotcreate money, the whole bankingsystemcan Thetheory statesthat when an individual
bank createsa credit for the borrower from its deposits the borrower receivesa new fund. Thenew
fund will leavethe bank Therefore an individualbank doesnot create more money. However the

bankingsystemwill havemore moneybecausehe new fundswill be transferredto anotherbank The

credit can be multiplied severaltimes to create additional money through the processof lendingto

338 A LostCenturyin EconomicsThree Theoriesof Bankingand the ConclusiveEvidence| ElsevierEnhancedReader 362
<https:// reader.elseviercom/reader sd pii/ S10575219150014 Pbken=56443CD16014D72A2038860462B7FC7E9FE8SE44A0
4635C990DDEOB348F9721B7D7ECHEAEBDCCB53A73D2042E997&originRegiswest
1&originCreatior20211205212554.

339 ibid

340 A LostCenturyin EconomicsThreeTheoriesof Bankingandthe ConclusiveEvidencg ElsevielEnhancedReader(n 339

364
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create funds Under this model, the central bank can influence money creation through reserve

requirements®**

Thethird theory is the credit creationtheory. Banksdo not need aninitial depositto createcredit; it
is a 'none to many credit creation model3*2 Banksdo not loan out the depositswhen they create
credit. Oncethe credit is created the amountis usedto opena depositcorrespondingo the opened
credit.3*3 Therefore banksloancreditto createnew moneyfrom their promiseby usingcreditto create
adeposit Empiricaresearchshowsthat bankscreatemoneyaccordingo the credit creationtheory.3#4
Whencreatingcredit, the bankissuescredit and then createsa depositof the samesizeasthe credit
Theydo not usethe reserveor existingdepositsto makeloans Thoseoperationsare reflectedon the

bankbalancesheet34®

ConsequentlyOB capital requirementsincreasethe provider sreserveheld in the accountbut have
an insignificantimpact on the money creation market First the absolute amount of OB capital
requirementis smallrelative to the central bank sreserverequirement Assuch the changesn the
centralbank sreserverequirementbasedon the analysisof demandsupplyexpectationshavea much

higherimpact than the fixed OB capital requirement®*® Moreover, under the credit creationtheory,

341 CABGoodharMThe ContinuingMuddlesof Monetary Theory A SteadfasiRefusato FaceFacts 2069 76 Economica821,
1042

342 RobertCHockettand SauleT OmarovaMTheFinanceFranchise102 CORNELWLAWREVIEW7, 13.

343 A LostCenturyin EconomicsThreeTheoriesof Bankingandthe ConclusiveEvidencd ElsevielEnhancedReader(n 339
367.

344 1bid 370-373

345 MichaelMcLeayand AmarRadiaMMoney Creationin the Modern Economy14, 16.

346 Goodhart(n 342 12720.
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the interest rate is the most significanttool for regulatingthe money demandsupply balance It is
more effective than the reserverequirement Therefore the OB requirement primarily servesas a

safetynet to protect customersfunds

In addition, the registrationcostsincreasethe Pls fixed costs However the amountis not significant

comparedto other compliancecosts

2.4.3.2 Safeguarding

ThePImustalsocomplywith safeguardingneasures’*’ Themeasureis imposedon the serviceuser's
fund. It includesthe funds receivedor on behalf of the user*? If the paymentfund is held on the
following day after receipt, it shouldbe kept at the Bankof Englandaccountor the authorisedcredit

institution.34°

User funds should be kept in a segregatedaccountfrom the service provider’'s Additionally, the
paymentinstitution shouldmaintainthe relevantrecordsand coverthe fundswith aninsurancepolicy

or a comparableguaranteg payablein the eventof insolvency?*° If the paymentinstitution provides
servicesother than payment it should submit to the FCAseparateaudited information regarding
paymentservices’®! The measurewill benefit consumers However it may raisethe record-keeping

andfund insurancecostsfor the paymentinstitutions.

347 Reg23, PaymentServiceRRegulation2017(S12017752).
348 Reg23(1), ibid

349 Reg23 (6), ibid

350 Reg23(11)-(15), ibid

351 Reg24ibid
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Safeguardregulatorylmpact

Privatebankshold reserveaccountsat the Bankof England?®2 Theinterbankclearingof the large-value
transactionis donethrough CHAPS®3 Therewere only 17 direct participants andthe transactionwas
cleared daily before OB regulations®** Other non-bank institutions could indirectly accessthe

settlementsystemthroughthe abovebanks

OBenablesa non-bank PIto open an accountfor settlement Thissafeguardrequirementwill lower
the barrier betweenbanksand non-bankinstitutions. Thismight create more competition, increasing

total welfare and customerinclusion

2.4.3.3 Information requirement

The information requirements rights and obligations define the contract between the payment
providerandthe user. Theinformationon the transactionis requiredbeforethe singleservicecontract,
after the initiation of the paymentorder, and after receipt and executionof the order.%® The prior
contract information can be the name head office of the provider, chargeson the transactionand
possible exchangerates®*® Other information during the transactionscan be the status of the

transaction®” The exception of information requirements applies to low-value payments The

352 Reserve Ratios Further Definitions 5  <https:// www.bankofenglandco.uk/-/ media boe/files/ quarterly-
bulletin/ 197 Y reserveratios-further-definitions pdf>.

353 TheBankingAct 2009(c 1) part 5.

354 payment Clearingand SettlementSystemsn the United Kingdom https:// www.bis.org/ cpmi/ publ/d105_ukpdf>.

355 Reg4346, PaymentServiceRegulation2017 (S12017752)

356 Reg43, ibid

357 Reg44-46, ibid
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frameworkcontractpermits chargesor additionalinformation beyondwhat is required**® In the case

of failedinformation provision the burden of proof lieson the serviceprovider.3>°

The information disclosureimposed on service providers makes comparingthe product between

different Plseasief reducingprice differencesand user costs®¢° Moreover, if information related to
servicequality is disclosed the usermay be willing to pay a higher price for higher quality, switching
accountsto better providers Thiswill increasemarket competition and total welfare. Therefore the

provisionbenefitsusersandthe total marketsurplus

2.4.3.4 Rightsand Obligations

Therightsandobligationsrequirementsdefine paymentasonly beinginitiated with the paymentusers
consent The chargesare agreedupon between the parties and are reasonablefor the provider's
cost®%? In addition, if the fund transactionis coveredby a credit line, the ConsumelCreditAct 1974
may apply.3®? Themost important obligationis concernedwith the user sfunds and security During
the accesdo paymentaccounts PISP&ind AISPsnust provide data or initiate transactionsonly with

the user sexplicitconsentand keepthe dataandthe user scredentialssecure®®® Theprovidershould

358 Reg57, ibid

359 Reg59, ibid

360 Al Ogus Regulation LegalFormand EconomicTheory/ AnthonyOgus (Hart Publishing2004) 1264144,
361 Reg66, PaymentServiceRegulation2017 (S12017752)

362 Reg64, ibid

363 jbid
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not hold the user’sfundsor sendor store sensitivepaymentdata.*®* In caseof user data leaksand

other compliancefailures the FCAcanimposea penaltyon the serviceprovider.©°

Rightsand Obligationsregulatory impact

Becausehe securityand operationalliabilitiesare on the provider, the maintenanceof the providers
liability is costly. A provider should have a securesystem which requiresinvestmentin staff, office,
andsysteminfrastructuredevelopmentcosts In additionto infrastructurecosts serviceprovidersbear
the possiblelegal costsin caseof a securitybreach If the security obligationcost is high, the more
well-capitalisedinstitutions will havethe advantageover the small capitalinstitutions, the new non-

bankserviceproviders

2.4.3.5 Accesdo paymentsystemand bank account
The central provisionof OBregulationsrequiresbanksto grant paymentserviceprovidersaccesgo

the user'sbank account®®® The condition of the accessshould be on a non-discriminatory and
proportionate basis®*®” and the accessshould be sufficient for providersto provide their registered
services %¢® In addition, when direct or indirect accesso the paymentsystemis allowed the rules

shouldbe objective proportionate and non-discriminatory2¢°

364 Reg70,71,73, ibid
365 Regl11, ibid

366 Regl05(1), ibid
367 Regl05(1), ibid
368 Reg105(3), ibid
369 Regl103,104, ibid
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Accesdo paymentsystens and bank accountregulatory impact

ThisOB regulationcan reduce switchingcostsand increasetotal welfare by enhancingcompetition

Theassumptionconsistsof the following step-by-step argumentsfrom strategicresponsetheory.

Firstly, the higherthe costof entry K, the fewer providersare willing to enter the market becauseof
the reducedprofit. Thisfollows from the relationshipbetween profit and entry cost If all providers
haveaccesgo the sametechnologiesandinput pricesand, therefore, havethe samecostfunction.®”°
Thenumberof providersisdenotedasn, andthe profit of eachsupplierwith atotal of n activesuppliers
isdenotedas™ (n). If the providerscompeteby settingthe productionquantity, the Cournotmodelwill

apply.

where 1} is the Cournotfirm output (where a highern impliesa lowerry ), 0 isthe Cournotprice,

andd 1 iseachfirm's costof producingry (not includingthe costof entry).3’2 Thediscountrate is

LetsdenoteKasthe costof entry, and¢ isthe free-entry equilibriumwherethe provideris profitable,

then: 378

— AK>0> AK

370 Viscusiand others (n 94) 165.
371 jbid.

372 ibid.

373 jbid 166.
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Fromthe aboveequation the equilibriumpoint iswhenthe entrant hasa positive profit, and the next
entry has a negativeprofit. Asthe number of participantsn is the reverseof the profit, more new
entrants to the market will lower the profit. Subseqgently, the cost of entry K will rise, and fewer

providerswill be willing to enter the marketbecauseof the reducedprofit.

Secondthe OBregulationcanalter the entry cost (postentry demandor costfunction), forcingthe
incumbentto applya strategicresponsethat doesnot impedecompetition Furthermore it enhances

competitionto createa highertotal surplus

Theincumbentcan apply severalstrategicresponses Theseinclude limit pricing investmentin cost
reducingcapital raisingrivals costsand pre-emptive brandproliferation. Limit pricinginvolvessetting
a low pre-entry priceto deter newcomers influencingthe postentry demandor costfunction, which
in turn affects the newcomets profitability.2’* The investmentin a costreducing strategy aims to
excludethe opportunity of newcomersby incorporatingtheir capacityinto its own.®”® Thisfollowsfrom
Avinash Dixits model with simplified competition between two firms. The model describesthe
relationshipbetweenthe costfunction asa dependent variableandthe E firm's output &, capacity
0 ( ©<=Q) fixed setup costof E firm "Q a cost per unit of capacity i , the averagevariable

productioncostoutput U asindependentvariables3’®

374 JamesW FriedmamMOn Entry PreventingBehaviorand Limit Price Models of Entry in SJBrams A Schotterand G
Schwidiauer (eds), AppliedGameTheory Proceedingsf a Conferenceat the Institute for AdvancedStudies Vienng Junel34
16, 1978(PhysicaVerlagHD 1979 <https:// doi.org/ 10.1007978-3-662-415016_15> accesse®1 March 2022

375 United Statesv. AluminumCa of Americal48F.2d 416

376 ibid
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Accordingly the incumbent firm can alter postentry conditions by choosingcapacityQ to deter

entranceor seekadvantagein the caseof the entrance 3"’

Raisingrivals costsaimsto bind competitors with market regulations which can severelyimpact

competitors costsand deter them from entering givingthem an advantageafter entry. Preeemption

and brand proliferation strategiesaim to create new brands or products that occupy nichesand

discouragenewcomers®’®

To exercisethese strategies postentry demandor costfunction shoulddependon pre-entry output
sothe incumbentcaninfluencethe newcomerpost-entry profit. Theargumentis basedon the concept
of adjustmentcosts whichis the costof changingthe productionrate.®”® Theadjustmentcostcanbe
a learning curve and switchingcost Thelearning curve happenswhen complicatedlabour skillsare
required, such as aircraft assemblyor computer manufacturing®®® Labour acquiresskills from the
previousproduction sothe costfunction decreasesvith accumulativepast productions Thehighpre-

entry output canlower costsdue to learningcurves givingincumbentsa post-entry costadvantage

Consequentlythe OBregulationtargets the learning and switching coststhat will form incumbent

strategic responses leading to increasedcompetition and welfare. The learning cost in the OB
ecosystemdependson data accessbecausethe present service quality is influenced by the past

customer sdata, suchasthe client's data history and preferences Thetypicalincumbentresponsein

377 ibid

378 Viscusiand others (n 94) 194.

379 M ThereseFlahertyMDynamicLimit Pricing Barriersto Entry, and RationalFirms 1980 23 Journalof EconomicTheory
160.

380 Viscusiand others (n 94) 188
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the learningcurveindustry is to set a high pre-entry output, resultingin a lower marginalcost and
post-entry costadvantage®®! It is similarin OB Theincumbentbankscanincreasepre-entry output

by investingmore in acquiringusersto gaina post-entry advantage

Additionally, they canapplystrategiessuchascostreducing raisingrival costs pre-emptionandbrand
proliferation. Thesestrategiesaim to protect the incumbents advantageougosition by limiting the
newcomerts postentry growth, potentially deterring entry and harming the competition On the
contrary, when OBregulationsopen data accesslearningand switchingcostsare reduced Incumbent
bankswill favour underinvestingin the pre-entry customerbase focusingon strongercompetitionin
the postentry period. This will lead to more efficient resource distribution and induce more
participantsto enter the market Accordingto the link betweena competitiveenvironmentand total

welfare, the OBregulationcanincreasetotal welfare.

2.4.3.6 Supervisorand Penalty

The FCAis the designatedauthority that supervisesand enforcespaymentregulations exceptfor the
accessto the payment system provisions®®? FCAIis authorisedto outline the general policy and
principlesto implement the provisionaccordingto severalprinciples suchas the requirement for
efficiency proportion, andtransparency?®® TheFCArequiresreports and statisticaldata on fraud from

participants If, in the processof monitoring the FCAfinds that the party doesnot conform to the

381 Drew Fudenbergand JeanTiroleMLearningby-Doingand Market Performance 1983 14 The Bell Journalof Economics
522

382 Regl06, PaymentServiceRRegulation2017(S12017752)

383 Reg107, ibid
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Regulationsthe FCAcanpublisha statementor imposea financialpenalty.®®* In a situationwhere the
contraventionof a paymentserviceprovideraccumulatedhe provider sprofits and adverselyaffected

other persons the FCAmayrequirerestitution to paythe appropriateperson®8® Until 2024 no penalty
has been imposedunder OB regulations yet*®® there was only a sixteenmillion poundspenalty on

TescoPersonaFinancefor a securityuser sdata breachin 2018387

The reporting, monitoring, and supervisoryrequirementsincreaseP| sfixed costsfor the data and
applicationsystem However it increasesthe users confidencein the system benefiting users In
addition, more userscanusethe servicebecausehey are more confidentin the systems securityand

safety.

2.4.3.7 RegulatoryTechnicalStandardsKRTS And APlrequirements
TheRTSs drafted underregulation98 of PSR017, whichis about managingoperationaland security
risks*88 Theregulatorytechnicalstandardsrequire a new systemworkflow designwith more robust

safetymeasuredo providesecureaccessand storageof client data.

The connectionto the users online bank accountshould be separate®®® In the first step, the user

connectsto the TPP snterfaceto get the authenticationcode®°° Next, the userconsentsto TPPto

384 Reg 110,111, ibid

385 Regl114,115, ibid

386 2024Fines FCK 25 March2024) <https:// www.fca.org.uk/news newsstoried 2024fines>.

387 FCA2018Fines FCK 8 January2018 <https:// www.fca.org.uk/news newsstorieg 2018fines>.
388 Reg98, PaymentServiceRegulation2017(S12017752)

389 jbid

390 Art 4-9, FCA2020' 70 and Reg67,69,70, PaymentServicedRegulation2017 (S12017752)
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accesghe data by confirmingwith ASPSP¥* Theconsentprocedureis createdby the userloggingin
to his online accountand acceptingthe authenticationcode provided by the TPP*°? Therefore the
previousscreenscrapingmethodis prohibited, andaccesgo the user sonlineaccountis direct without
the intermediationof a third-party interface Thisprocessreducesthe risk of compromisinghe user's

credentialsby sendingit over the third-party interface

In addition, a more enhancedauthentication security method is applied The authentication code
shouldnot be generatedbasedon previousinformation that canbe forged®°® Besideghat, the login
credentialsto a third-party account held in the third-party system and the regeneration of the
authenticationcode should be basedon the three independentelementscategorisedas knowledge
possessionand inherence®*** Thoseelementsrequire different environmentsto be transferred and
stored securely**®* The knowledge element can be the user'spassword the possessioncan be a

physicaltoken key or his laptop, and the inherenceelementcanbe the fingerprint All theseelements
must be securelystored in different environmentsand transferred through different transportation

methods®*°® This requirement enhancesthe systenis safety However it will lead to further

complicationsin systemdesign

391 |bid

392 |bid

393 Art 1(2), FCA2020'70

394 Art 6-9, FCA2020/70

395 Art 9(1-3) Art 22-27, FCA2020/70
396 Art 22-27, FCA2020/70
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Moreover, severalsupportsystemsare required Theseincludethe risk and fraud analyticssystemto
calculatethe fraud rate of different paymentmethods®®’ If the fraud rate exceedsthe limits, strong
customerauthenticationis required In addition, the monitoring and reporting systemshouldbe able
to store analyticaldata accordingto PSR2017 3°% and the traceability requirementsin FCArules.®9°
However the biggestchallengefor ASP$rovidersmay be the requirementto provide contingency
measuresn caseof an unexpectedsystembreakdown*°® ThemeasureprovidesTPPwith alternative
accesdo the user sinterface*°* leadingto additional changesin the bank ssystemto reroute the
workflows and secureand monitor the activities The cost of the security systemwill likely be split
betweenbanksand TPP However if the costis expensive banksand incumbentshave an advantage
becauseof their capitalsize Forthe contingencysystem the investmentcostof the systemis on the

bank’sside whereasthe TPPneedto investin the fraud andrisk analysissystem

Lastly the enforcementof OBin the UKis placedunder OpenBankingLimitedto developa uniform
APlstandard*’? Thestandardis graduallyincorporatingadditionalservices'®® At the beginningof the
roadmap essentialfunctionsto requestaccountdatathrough APlwere implemented whereasat the

end of OBimplementation more valueaddedserviceswere implemented Thisincludesthe current

397 Art 19, FCA2020'70

398 Reg67(2), PSR017

399 Art 19, FCA2020'70.

400 Art 33, ibid

401 Art 33(4), ibid

402 OpenBankingReadWrite API https:// openbankingulgithub.io/read-write-api-site3> accessed December2021

403 Notice of Approval of Changes to the Agreed Timetable and  Project Plan
<https:// assetspublishingservicegov.uk/governmentuploadgsysteniuploadgattachment_datéfile/ 885537 Notice_of pr
oposed_changes_to_the_open_banking_roadmapveb_publication-_cma gov_uk--- May_2020-.pdf>.
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sweepingstandardsallowingconnectionbetweenTPPsnd banksand enablingusersto transferfunds

betweentheir accountsin different banksautomatically*°

RTSand APlregulatory impact
Astandardis aform of socialregulationprior to beingimposedon the suppliersof productsor services

to control their behaviourand eliminate future quality-related problems %°> Thereare three types of
standards specification performance and process**® Their administrative costs and applications
dependon the situation*’” The performancestandardfocuseson the outcome without prescription
andthe processstandardfocuseson the proceduresby controllingthe parameters*°® Forthe specific
standardof safety measuresthe compliancecost will be higherfor a new participant “°° Standard
differentiation for the incumbentparticipantscancreateissueswith entry barriers raisingthe costof
enteringthe market Therefore standardscancreatean advantageougositionbecauseof differences

in compliancecosts

Toimplementthe aboveOBstandards the banksandthe TPPsnvestmassivecapitalin technologyto
redesignthe system It is not clearwhich sidesbeara more substantialinvestmentburden However
the incumbentCMA9banksare better-capitalisedthan the new participants Thetechnologicalcosts
will be more burdensomefor the TPP Theheavyinvestmentcostin technicalstandardswill likely give

the incumbentbankan advantage

404 jbid 13

405 |bid 150-179

406 Gunninghamand Sinclair(n 282) 5.

407 Ogus(n 361) 167; Jim Potter, ChemicalAccidentPreventionRegulationin Californiaand New Jersey (1993 20 Ecology
LawQuarterly755.

408 potter (n 408).

409 1bid
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The liability for the usersis to securelystore their credentials such as user, password and other
categorisecelements*!® Theydo not bearthe infrastructureinvestmentcosts Therefore usersbenefit

from securingtheir data and the new data-centricservices

Regardinghe APIstandard the compliancecoststo implementthe APIstandardson the systemare
relatively high. Theimplementationtime wasabout three years*!! The servicesare constantlybeing
supported and updated and the providers must maintain staff to develop APIsand integrate and
upgrade the system On the other hand the compliancecost distribution can be unequal The
developmentcostis upon the CMA9asthey must developthe connectioninterface whereasTPPor
other banksbearthe systemintegrationand maintenancecosts Oncethe APlis standardisedthe TPP
integrationcostis significantlyreduced Consequentlythe APIcostburdenis weightedmore for CMA9

banks

2.4.3.8 Conclusion

Insummary the OBregulationsmpactthe competitivemarketthroughfactorssuchasimplementation
and future costs In addition, regulationsreducethe learningand switching costs leadingto more
favourablestrategicresponsegrom incumbentbanks enhancingservicequality and applicationof new
data-centric services Furthermore the reductionin adjustmentcostslowers entry barriers In total,
they createa more competitive environment Next, the connectionbetweenthe competitive markets

andthe total surplusis examined

410 Reg77, PaymentServicedRegulation2017 (S12017752)

411 Deliveringthe Roadmap n 3K).
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2.4.4 Relationshipbetween competitive market and total surplus

The standard market theory and the competitive market establishthe relationship between the

competitive market and the total surplus Firstly, standardmarket theory showsthat total surplusis
maximisedat equilibrium Secongthe competitiontheory shows that the type of competitivemarket
changeghe demandand supplycurve sform, creatinga new equilibrium Consequentlythe different
competitive market types generate different levelsof total surplus As a result the OB regulatory

impactshiftingthe competitiveenvironmentwill changethe total surpluslevel and distribution.

The standard market theory operates under rationality assumptions including participants having
preferences consistencyin these preferences and selfinterestedchoices*!? It describeshe changes
in market surplusin relation to demandand supplyfunctions Thedemandand supplyfunctionsare
expresseduy the relationshipbetween price P and quantity Q. Thehigherthe price P, the lower the
quantity Q. Thisis becausethe quantity Q equalsthe total sumof moneywilling to be paid divided by
the price P, the higherthe price, the fewer quantity buyerscanbuy.**® Onthe contrary, the lower the

price, the higherthe demand***

412 Rakeshv VohraviPricesand Quantities Fundamentalof Microeconomics Higher Educationfrom CambridgeUniversity
Press 17 February 2020 37 <https:// www-cambridgeorg.libproxy.york ac uk/highereducationbookg pricesand
quantitied DFA5DFA6BE48B9B82C83DF57C85DDC02

413 RichardA Posner Economiddnalysisof Law/ RichardA. Posner (Ninth edition, Wolters KluwerLaw& Busines2014) 5A
6; N GregoryMankiw, Principlesof Economic$8th edn, Cencage earning2016) 67769.

414 posner EconomicAnalysisof Law/ RichardA. Posner (n 414) 576; Mankiw (n 414) 67769.
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The aggregatedemand and supply curves intersect at the equilibrium point, where the total
surplugwelfare (sellers plus buyers surplug reachesits maximum ' Any price other than the

equilibriumwill decreasethe total surplusareg creatinga deadweightloss*'®

In addition, there are three typesof competitivemarkets perfect competition, duopoly oligopolyand
monopoly In a perfectly competitivemarket, supplierscompetingwith similarproductstake the price
asgiven andthere are no entry or exit barriers**’ Thedemandcurve movestoward price P= MR =
MC, where MR is marginalrevenueand MCis marginalcost*'® Thesupplierswill increaseproduction
if MR> MC, and newcomerswill enter if MR> MC. A monopolyis a marketwith a singlesupplier*!® In
this market, the demandcurveis downwardsloped and monopolistscan set priceshigherthan the
levelin a competitivemarketto maximiseprofit.*?° Asa result, the total surpluscanbe reducedif the

monopolistabuseshe market power to raise prices, restrictingthe output.

Thenumber of providersin the duopoly oligopolymarket'?! isimportant asit influencesthe demand

curvés slopeand market competitivenessAsmore suppliersenter, the markettendstowardsperfect

415 General EquilibriumPdf  https:// web.stanford edu/ ~jdlevin Eco®620202 Genera620Equilibriumpdf> accessed5
December2021

416 Thisargumentis derivedfrom the definition to calculatethe surplusandthe recalculationof surplusof any different price
other than the equilibrium

417 ChaberlimEward Theoryof MonopolisticCompetitionn A ReOrientation of the Theoryof Valug vol 1 (8th edn, Harvar
UniversityPress1962) 17 <https:// heinonlineorg/ HOLLP?h=hein.bealthmoncp0001&+F1> accessed December2021

418 Marginal revenueis the additional revenuefor another unit of output, and marginalcost is the additional cost for an
additionalunit of output

419 Posner Economiddnalysisof Law/ RichardA. Posner (n 414) 331; Cooterand Ulen(n 315) 29.
420 Themonopolists profit maximisingfunction indicatesthat it reachesthe maximumprofit if MR equalsMC.

421 Theseare marketswith two or more suppliers
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competition, with the demandcurve approachingP = MR = MC. Additionally the entry barriersare

essentialashigh barriersdiscouragenew entrants maintainingexistingproviders market power. 422

Consequentlythe shift in the competitive market impactsthe total surplusin the ordering perfect
competition to monopoly, where perfect competition generatesthe most surplus and monopoly

generateghe least

Furthermore the OB ecosystemis an oligopoly, with the nine biggestbankscapturingabout 80 per
cent of the market share The OB regulationsimpact the income costs and capacity distribution,
altering the providers strategicresponsesThisleadsto changesin market power, entry barriersand
numberof providers Accordinglyif the OBoligopolymovestoward perfect competition it cancreate
more total surplus Otherwise if it moves toward monopoly, increasing market power and

concentrationwill reduce the total surplus

2.4.5 Conclusionof the theoretical framework

Tosumup, the OBregulationsinfluencethe competitiveenvironment alteringthe distribution of total

surplus

First, registrationrequirementsraisethe Plfixed cost however, the increaseis not significant Capital
regulationdoesnot affectthe moneycreationmarketand servesasa safetynet to protect customers
funds Thesafeguardneasuredower the barrier betweenbanksand non-bankinstitutions, increasing

customer inclusion The information disclosurerequirements benefit users while the rights and
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obligationsrequire investmentin staff, office, infrastructure and legal costs givinga costadvantage

to well-capitalisedinstitutions.

In addition, accessto paymentand accountservicesreduceslearning and switchingcosts altering
possiblestrategicresponsedor incumbentsand lowering the entry barrier. Theregulationincreases
servicequality by applyingdata-centricsoftware Thesupervisoryand penaltyregulationsimposefixed
costson Plto developmonitoring systems Onthe other hand, they enhancethe usertrust, leadingto

higheruseof services

Furthermore technicalstandardssuchas strong authorisationor APlimposetechnologicalcostson
providersunevenly leadingto the advantageof incumbentbanks However userswill benefit from

securedata andthe applicationof new data-centric services.

Consequentlythe impacton OBs competitiveenvironmentandits components suchasincome costs
strategiesand consumerbenefit, leadsto the changein total surplus The diagramof the theoretical

OBregulatoryimpactis asfollows:
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Figure6. Theflow of OBregulatoryimpactto the competitivemarketand total surplusdistribution. Thefirst layer comprises

OB regulationslabdled Registrationand Authorisation information disclosure and other requirements the secondlayer

comprisesmpact factors suchas costs customerbenefit, servicequality, and others The arrows showthe direction of the

impact Thelastlayeristhe Total Welfare surplug distribution
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2.5 2.5 Theoreticallnterpretation Framewak

Introduction

Thissectionaimsto developthe interpretation framework which will be appliedto empiricalresults
The interpretation framework commonly considersefficiency and just criteria, which are often in
conflict with eachother.*?® The efficient allocationand production increasethe total surplus which
can lead to uneven welfare distribution between groups*?* Conversely the just redistribution of

welfare canconflictwith efficiency creatingadditional costs

The justifications of just distribution are related to different philosophicalideas Theywill not be
includedin the thesisbecauseof the broad scopeof the topic. Thissectiononly providesa functional
descriptionto createaninterpretation framework whichwill be appliedto interpret the resultsof OBs
regulatory impact on the competitive data-driven market associatedwith the socialand regulatory
context Theframeworksectionis structuredasfollows:

1 First the stakeholdertheory andits frameworkare evaluated

1 Secondthe theoriesof justiceare examinedand classified

1 Next the socialwelfare function KSWF & definedbasedon justicetheory.

423 Mankiw (n 414) 2427244,
424 ibid
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9 Lastly the stakeholderdistribution frameworkwill be developed

This section explainsthe definition of stakeholders their relationships and how they create value
Next, the theory is appliedto describethe creation of total surplusby the OBregulationsand the

frameworkfor resultsinterpretations.

2.5.1 Stakeholdertheory

Stakeholdertheory perceivesthe research subject?® as a system of chains and a network of
stakeholders'?® The theory defines the scope of each componentand examinesthe interactions
between system components particularly among stakeholderswith differing interests and stakes
Consequentlythe theory arguesthat the organisationcreatesvaluefor stakeholdes, balancingtheir

long-term intereststo promote joint welfare.

Theshirking problem in economicorganisation

Economicorganisationsaddresschallengedaced by firms, households and market entities to foster

cooperationand enhanceproductivity.

Teamproductioninvolvesmemberscollaboratingto createan output.*?” Inthis scenarig a participant

maytend to shirk meaningthey reducetheir effort sincethe costof one members lower contribution

425 commonlyappliedin managementheories

426 REdwardFreeman RobertPhillipsand RajendraSisodidMTensiondn StakeholdeTheory 20%0) 59 Business Society
213

427 ArmenA Alchianand Harold Demset#Production Information Costs and EconomidOrganization 192 62 The

AmericanEconomidReview777, 777.
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is partiallyabsorbedby other team members If identifyingshirkingis costlesseveryonewould be held
accountable eliminatingthe possibilityof shirking However in reality, monitoring individualwork is
expensiveleadingindividualsto prefer more leisuretime. Thispreferencearisesbecauseboth leisure
andincomeare componentsof anindividuals personalutility function. Moreover, if the costassociated
with the leisuretaken by participantsis lessthan the actualcost of leisure the burdenfalls on other
team members Consequentlythis allowsindividualsto purchasemore leisure providingthem with

greatermotivationto shirk

To solve the problem of shirking there are two forms of organisationthat can lower the cost of
monitoring the shirkingproblem: through market competition or a specialisednonitor.*?® Thefirst is
a decentralisedorganisationof team members which works through market competition to form
productive members Any member who shirks or producesless can be eliminated through the
competition More efficient newcomerscan replacethe unproductive incumbents Thereare several
limitations of this organisationamethod. Firstly, whenshirkinghappensthe teammemberisreplaced
andthe consequencef shirkingis detectable but the problem’snormative cannotbe identified. For
instance it is not clearwherethe shirkingoccursor how seriousthe shirkingis. Moreover, in situations
where there is an entry cost, the newcomeronly entersthe market when the entry costis lessthan

the sunkdetectioncosts Assuch the incumbenttendsto shirkwhenthere is an entry barrier cost

Thesecondorganisationmethod, the Alchianand Demsetamodel, is the delegationof the specialised
monitor. In this method, a specialisednonitor is assignedo managethe cooperationbetweenthe
teammembers In addition, the monitor shouldpossess bundle of rightsto influencethe performance

of team members which include the right to claim the residual to monitor input behaviout to

428 jhid 778/A789.
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representthe centralagentin input contracts andto selltheserights. Themonitor is situatedwithin
the vertical hierarchicalcoordination structure, where the principal servesas the monitor and the
agents suchasemployeesor other team members are monitored. Thistype of organisationdealswith
information problemsbetter than the competitive market type, and it is appliedin the firm, labour
unionsand other team organisations'?® Thelimitation of this modelis that it ignoreshorizontalteam
cooperation such as the processesbetween colleaguesin the same department and peer-to-peer

collaboration

In summary the corporatioris team production is organisedusing a specialisedmonitoring model,

wherethe Boardof directorsactsasthe monitor.

Theaccountabilityand objectivesof the monitor to stakeholders

Themonitor is specialisedn detectingshirkingand managingeam productionto createjoint value It
hasthe right to residualclaimsandis assignedo createincentivesamongteam members Themore
team productionresidualis generatedby reducingshiking, the higherthe rewardthe monitor receives
Theargumentfor stakeholdersinclusionin team productionsfollows from the accountabilityof the

monitor to the team and the objectiveof the monitor.

In a companyorganisation the monitor is integrated into the internal governancestructure, the
hierarchymodel*3° The Boardof Directorsworks asa monitor to manageteam productionfrom the
inputs. The Board of DirectorsKkBoD hasthe right to monitor and perform three main functions

coordinatethe activities of team members allocatethe resulting production and mediate disputes

429 Alchianand Demsetz(n 428).

430 MargaretM. Blairand LynnA StoutMA TeamProductionTheoryof CorporateLaw 1999 85 VirginiaLawReview247.
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amongteam membersover that allocation Assuch there is a discussiorabout the purposeof the
Boardof Directors specificallywhetherthe Boardshouldprioritise the interestsof shareholdersor the

entire team.

Thereare three approachego the Boards obligation the principatagent property rights, and team
production In the principatagent approach the principal hires the agentto managethe firm. The
approachfocuseson the relationshipbetween the principal and the agent motivating the agentto
achievethe principals objective The property rights approachviewsthe firm asa bundle of assets
the owner of the assetss the firm's owner.*3! Both approachessignifythe role of shareholdersasthe
principal Theprincipalownsthe assetsusedin the production andthe principaldelegateshis rights

to the agentto managethe assets

Onthe contrary, under the team productionapproachin publiccompaniesthe rightsto the residual
incomeare arguedto be held by stakeholdersFirstly, the modelemphasiseshat the firm's production
is created by the team comprisingdifferent parties The net resultis that, by forming a corporation

the originalteam membersagreeto relinquishcontrolrightsoverthe firm's output andinputs. Assuch

the incorporationmeansthat there is no principal*®? In addition, the residualsurplusis alsocreated
by horizontalteam production, not only by the vertical Principal’/ADirector AEmployeesrder. Many
firms' activities are managedby team membersat a horizontallevel as only when a dispute arises

among membersdoes it come to the Board for settlement Lastly from a legal perspective the

431 sanfordJ. Grossmarand Oliver D. HartM PDFR he Costsand Benefitsof Ownership A Theoryof Vertical
and Laterallntegration 1986 94 JOURNADFPOLITICAECONOMY19, 693
432 MargaretM. Blairand LynnA Stout(n 431).
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corporationis a separateentity.*** Consequentlythe duty of the Boardis to the corporation which
includesthe duty of care the bestinterestsof "The Corporatiori, but not only to shareholders The
corporate interest is defined not as shareholdersinterest alone but as the joint welfare of all who

contribute to the firm's value

In summary the discussiorrevolvesaroundthe principatagent property rights, and team production
models The former indicatesthe Boards purposeis to reducethe agencycost, in other words to
protect the principal interest, mainly the shareholder whereasthe view from the team production
perspectivesuggestdhe Boards dutiesto reducethe shirkingcog to facilitate the team production

whichincludesshareholdersemployeesand other stakeholders

Regardinghe OB it is atype of marketorganisation Suppliersand consumerdorm a market, andthe
team production among suppliers operates through market competition However as mentioned
earlier, there are limitationsto informationasymmetryandisauesrelatedto marketfailure. Therefore
a regulator servesas a specialisednonitor. It representsthe markets stakeholderswith the role of
managingcooperationamongparticipantsto reduceshirkingcosts In this context, shirkingcostsrefer

to barrier costs

Stakeholderdn joint value creation

When multiple stakeholders such as regulators providers consumers and others in a market, or
employeessuppliers and customersin a firm, haveindependentincentives they encounterthe team

production problem The individual contributions of effort or resourcescan be costly, and if others

433 jbid 287.
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contribute, one maybenefitwithout contributing whichisthe free-riding or shirkingproblem Thekey

challengeis managinghe relationshipsbetweenindividualstakeholdergo createjoint value

Classicaéconomictheories assumethat individualsare purely selfinterested and will contribute to
collectiveactionif they are properlyincentivisedor monitored. Thesolutionis often to alignincentives

through contracts monitoring, profit-sharing or to assertauthority to compelcontributions

The behavioural theory builds on Relational Models which argue that people can frame their
relationshipswith other stakeholderdifferently.*3* Thereare four basicrelationalmodelswhichshape
their perception of joint value creation*3*® These models interpret the stakeholders emotions

motivations and evaluativejudgmentsthat trigger their socialbehaviour**®

ThefirstisMarket Pricing("MP"). Themodelisdrivenby rational selfinterestandcostbenefitanalysis
Individualsdefine themselvesas independenteconomicactors who competeto maximisepersonal

outcomes Relationshipsare transactional and resource allocation follows the equity principle
Decisioamaking is individualisticand decentralised often governedby market forces rather than

collectiveagreement

Thesecondis communalSharing"CS). It is basedon a sharedgroupidentity, where personalidentity

is secondaryto collective belonging This model emphasisesaltruism, cooperation and resource

434 FloreBridouxand JW StoelhorsMStakeholdeiTheory Strategy and OrganizationPast Present and Future 2022 20
StrategicOrganization797.

435 Alan P Fiskévl PDFR he Four ElementaryFormsof Sociality Frameworkfor a Unified Theoryof SocialRelations 1992
99 PsychologicaReview689.

436 jbid.
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distribution based on need rather than individual contribution. Decisionmaking occurs through

consensuscollectiveparticipationand sharedresponsibility

Thethird is Authority Ranking("AR). It is characterisedy a hierarchicalorder with mutual duties of
protection and obedience Individualsperceive their identity as tied to their position within the
hierarchy rather than their personal attributes. Superiors exercise power and control over
subordinates who defer to their authority. Resourceallocationfollows a statusbaseddistributioné

higherrankingmembersreceivegreaterrewards Decisioamakingfollows a chainof command with

directivesflowing from the top down.

Thelast one is EqualityMatching ("EM"). It is achievedthrough a relationshipof equals maintaining
balanceand reciprocity. Individualsdefine themselvesas distinct entities, but they operate in an
environmentwhere everyonehasthe samedutiesand privileges Theguidingprincipleis fairnessand

equalparticipation Thedecisionsare madeby oneperson onevote, ratherthan hierarchicahuthority.

Consequently the stakeholder theory asserts that a collaborative (or "relational’) approach

outperformsa purely selfinterested approachin joint value**” Bridouxand Stoelhorsttheorise that
stakeholdercontributionsto joint value creationwill increaseasthe relationshipmodel movesfrom

transactionalmarketpricing toward communalsharing(with authority rankingand equalitymatching
in between).*8 If stakeholdersview their relationshipin a communalframework they are likely to

contribute more to joint efforts out of a senseof loyalty or identity, without expectingimmediate

437 Bridouxand Stoelhorst(n 435).
438 CaterinaTantaloand RichardL PrienivValueCreationThroughStakeholdeiSynergy 20¥g 37 StrategicManagement

Journal314.
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payback In contrast a pure market frame leadsthem to contribute only if it directly maximisegheir

own payoff.

Stakeholderframework and concepts

There are two views on stakeholderdefinitions broad and narrow. The difference between the
definitionsliesin the fact that the latter focuseson the limited practicalresourcesavailableto address

stakeholders external responsibilities whereasthe former focuseson the possibleimpactson the
organisation Thebroaderthe definition, the more resourceghe entity needsto investin stakeholder
relationships**® Thelimited resourcesview led to the definition in terms of an organisatiors necessity
for survival For instance stakeholdersare defined as those who are exposedto the risk in the
relationshipor as participantsin the relationshipcontract with the organisation*4° Accordingto this
definition, stakeholderscan include shareholders employees core suppliers key customers and

essentialkcreditorsor regulatorswho are crucialfor the organisations survival

On the contrary, the broad view defines any party, organisationor individual that can affect or is
affected by the achievementof an organisatiors objectives.**! Thisbroad definition encompasses
secondary or indirect stakeholders including local communities activist groups governments

competitors the natural environment and future generations*4?

439 RonaldK Mitchell, BradleyR Agleand DonnaJWoodMTowarda Theoryof Stakeholderddentificationand Salience
Definingthe Principleof Who and What ReallyCounts 19%7) 22 The Academyof ManagementReview853.

440 ibid 857.

441 REdwardFreemanand DavidL ReedVIStockholdersand StakeholdersA New Perspectiveon CorporateGovernance
(1983 25 CaliforniaManagementReview88, 91

442 Mitchell, Agleand Wood (n 440).
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In summary stakeholderscan be persons groups neighbourhoods organisations institutions, or

societiesessentialto an organisatiors survivalor affectedby or affectingits objectives

Theframeworkintroducedby Mitchell, Agle and Wood consistsof three attributes for identifyingand
prioritising stakeholders power, legitimacy and urgency**® Powerrefersto a stakeholdels ability to
influence the organisationor others, for instance through control of resources legal authority, or
strategic position Legitimacydenotesthe perceivedvalidity or appropriatenessof a stakeholdels
involvemant, essentiallya "rightful” claimor relationship Thiscanarisefrom legalobligationssuchas
a regulatots mandateor a shareholde's ownership moral standing or contractualduties. Urgencyis
the degree to which a stakeholdels needs or claims require immediate attention. It has two
dimensions time-sensitivity a delayin addressinghe stakeholdersconcernsthat is unacceptableo

them, and criticality, the importanceof the issueto the stakeholders

Using these attributes, stakeholderscan be classifiedby their salience(prominencg to decision
makers For instance a stakeholderpossessingpower and legitimacyis considereda "dominant'
stakeholder likelyto havetheir interestsstronglyconsidered Onewho haslegitimacyand urgencybut
lackspower might be a "dependent stakeholder their claimsare valid and pressing but they rely on
others power to be heard A stakeholderwith power and urgencybut no legitimacyis sometimes
labelled"dangerous. Theycanimposetheir will quickly, evenunlawfully, asin the caseof rogueactors
or aggressiveressuregroups Stakeholdersalienceis not static, it can shift aspower, legitimacy or

urgencyevolveovertime.

443 bid.
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2.5.2 Applying StakeholderTheoryto UKOpenBanking

Themajor stakeholdersn the UKOpenBankingecosystenmare mappedagainstthe attributes of power,

legitimacy and urgency

Regulatorssuchasthe CMA FCA PSRand HM Treasurycan be salient stakeholders Theypossess
power as CMAs legal enforcementmandates the banks participation while the FCAand PSRhave
supervisoryand rule-making authority. They also possessstrong legitimacy as public authorities
responsiblefor protecting consumersand promoting competition The evidenceof the regulators
urgency was the 2016 market investigation which aimed to improve banking competition and
consumer protection. The outcomeswere a pressingpolicy goal with tight timelines set for OB

implementation44

Thus regulators can be classifiedas definitive stakeholdersin the OB ecosystem Their power,
legitimacy and senseof urgencymeantthat the OBinitiative prioritised their requirements Without

the regulators impetus bankswould likely not haveopened their data voluntarily.

Anothergroup of stakeholderds the CMA9banks Theselarge UKbankshold significantpower in this
ecosystemby controlling the customer accountsand data that TPPswant accessto. They also
possessedhe necessaryinancialandtechnicalresourcedo build APlinfrastructure Bankslegitimacy
in OB comesfrom two sources Theyare legally obligated under the CMA Order and PSD2and as

providersof accountsthey are coreto deliveringOBservice However bankstypicallydid not perceive

444 TheFutureOversightof the CMAs OpenBankingRemedies GAR/UK)
<https:// www.gov.uk/ governmentconsultationgfuture-oversightof-the-cmasopenbankingremedie$89831fe50de6

4429%a4bcaafcfc0e379e.
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the samelevel of urgencyfor OBasregulatorsor TPPglid. Theyviewed OBprimarily asa compliance
rather than an immediate opportunity. Therefore in stakeholdertheory terms, CMA9bankscouldbe

seenas"dominantstakeholders' powerful andlegitimate but not inherently urgent

TPPand challengerbank stakeholdersbenefit from OBand should pushfor its urgent development
Thesefirms generallylackthe powerto compelCMA9banksto cooperate particularlyasnewcomers
or startups comparedto establishedbanks However they hawe legitimacyas stakeholdersbecause
they are licensedby the FCAand representthe competitive innovationthat OBaimsto foster. They
alsoembodyurgency quick accesso CMA9bank data and paymentfunctionality is critical to their
businessmodels and delaysor restrictions by banksdirectly impact them. Under Mitchell et al.'s
framework these companiesare "dependentstakeholders' Theydependon regulatorsto enforce
rules and on CMA9banksto supplythe data. Theirclaimsare legitimate and time-sersitive, asthey
require reliable APIs the resolution of issues and the extensionof APIfunctionalities However

without direct influence they mustrely on regulators

Thelast group of stakeholderds consumers Individualretail consumersand smallbusinessesire the
intended beneficiariesof the OB transition. As a diverse group, their power is limited. They lack
coordinationand must rely on regulatorsor consumergroupsto representtheir interests However
consumershave high legitimacyasthe CMAorder existsto servetheir needsand rights. Moreover,
they havecertainaspectof urgency Forinstance vulnerableconsumerairgentlyneedbetter financial
inclusionand servicesaswell asimprovementsin datamanagementndsecurity Consumerganalso
be viewed as dependent stakeholders as they have legitimate and urgent expectations such as

improved budgetingservices easierswitchingbetween providers and increasedfinancialinclusion
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However they rely on regulatorsto enforceprotections on TPRo supplyservicesandon CMASbanks

to sharedata

Next, the relational models are applied to OB stakeholdersto explainthe team productionin OB

enforcement
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OBrelational modelin joint value creation

In this section the collaborationbetween multiple stakeholdersin OBis assessedThe OBIE CMA9
incumbentbanks challengerbanks TPPsand consumergointly createvalue by sharingand utilising
financial data. The interaction is explainedthrough Rehtional Models Theory which outlines four
fundamentalrelationship modelsthat govern socialexchange CommunalSharing("CS), Authority
Ranking"AR’), EqualityMatching("EM"), and Market Pricing("MP"). Eachstakeholderis matchedto
its primary relational model and examinedfor the implicationsof collaboration power dynamics and

resourcedistribution.

Regulatorsand OBIE- CommunalSharingmode

Regulatorgunction asspecialisednonitors in team productionto reducebarriersin the OBecosystem
Specifically OBIE was established to implement a shared technical infrastructure including

standardisedAPIs data formats, and securityprotocols that all participantscould trust and utilise. It
operatesin the CSmodel with the objective of collective stewardshipand team coordinationin OB

implementation

In the communalsharingmodel, memberstreat eachother aspart of a singlegroup with a collective
identity, poolingtheir resourcesor mutual benefit. OBIEexercisethis by conveningworking groupsof
banks TPPsanduserrepresentativego developstandardsjointly. It outlinesteam cooperationrather
than competitive rivalry. The OBIEs funding model is also communaj the CMA9bankscollectively
contribute fundsto build acommonplatform for the benefit of the entire ecosystemMoreover, OBIE

did not claimresidualprofit; it operatesunderthe mandateto enforce OBtransition.
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CMAB9banks- Authority Rankingmode

TheCMAS9banksare likely to engagewith OBthrough the authority rankinglens In authority ranking
relationships a clearhierarchyexists superiorsexercisecommand and subordinatesshowdeference
In OB CMAGQis subjectto regulatorymandates includngthe CMA9order and PSR017, whichrequire
themto opentheir clients data. Therefore the CMASs primarymode of interactionis compliancewith
top-down directives They must follow OBIEs technical standards meet deadlines and submit to
oversight and performance monitoring Moreover, the authority ranking framework is crucial for
initiating the OBtransition. In the absencenf the CMAs bindingorder, the big bankshadlittle incentive

to openup their datato competitors

Theauthority rankingmodel changeghe power dynamicin the industry dominatedby the big banks
Regulator®vertakethe superiorrankin settingthe rules restrictingincumbentbanks ability to control
customerdata unilaterally However CMA9banksstill havea significantadvantagedue to their capital

sizeandthe numberof users
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ChallengeBanksAEquality Matching mode

Challengerbanks are newer, smaller and fintech-driven institutions. The larger incumbent banks
possesanore advantagesleadingchallengergo view OBas an opportunity for balancedexchange
fair resourceaccess and equal serviceofferings Theyanalyg OB through the lens of an Equality

Matchingframework

In this framework partiesseeeachother asequalswho shouldreciprocatein kind and sharebenefits
and burdensevenly In OB the standardisedAPlis equallyappliedto all. The data accessesembles
reciprocity, as banks can accesseach other's data. Therefore challengerbanks are supporters of

collaborativeindustry efforts to improve OBand ensurefairnessin technicalquality.

However they canrevert to authority rankingor market pricing model if the fairnessin the equality
model is violated For instance if the CMA9APIis frequently slow, challengerscan revert to the

authority rankingmodel and seekregulatorswith a higher rankingto resolvethe conflict

TPPsAMarket Pricing

Third-party providersoffer servicessuchasbudgetingapps loan aggregatorspaymentinitiation, and
other data-drivenproductswithin the OBecosystemTPPseizeopportunitieswhere banksunderserve
customersin certain areas and by accessingbank data, TPPscompete to fill those gaps Their
relationshipwith customersis a market exchange consumerspay fees or a subscriptionto receive
servicedike personalisedinancialinsights better deals or convenientpaymentoptions. Similarto the

MP model, TPPsare motivated by seltinterest, aimingto maximiseutility or profit from exchanges
Theyadvocatefor OBimplementationbecausat allowsthem to enhanceboth the quality and quantity
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of their services Lastly when the TPPbecomesdominant, it can undermine joint value creation

therefore, OBregulatorygovernancds necessary

ConsumersAMarket Pricing

Consumergngagen OBthroughthe MP model Theyusemarketpricingcalculationdor their choices
With OB they havealesslockedin relationshipwith the serviceproviders amore competitivemarket,
and more choices Theyalsobecomeactive stakeholars, asthey havethe option to sharetheir data
Moreover, operatingin the MP model, if they perceiveOBasa driver for improvedservicequality and

guantity, they are more likely to supportits implementation

Lastly the role of consumersn joint valuecreationinvolvesprovidingdataanddemand Theirfinancial
data servesas input for new services while their demand for improved service quality drives

innovation
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OBTeamproduction dynamics

Tosumup, applyingthe stakeholdersalienceframeworkshowsthat OBin the UKrequiresa balanced
approach Regulatorswith high power and high legitimacy must compel and guide dominant
stakeholdersCMASbankswith power, to cooperatewith dependentstakeholdersuchaschallengers
NoCMA9TPR andconsumerswith urgentneedsbut lesspower. TheOBIEand now JRO{uture entity
actasbridgingmechanismgo alignthesestakeholdersmanageconflicts andensurethat the initiative
stayson courseto delivervalueto end-users Thepowerdynamicsare not static. AsOBmatures banks
that seeanincreasingcommerciabenefitmaybecomemore proactive and challengeibanksand TPPs
that scaleup might gain more influence while regulatory pressurecan also change Therefore the
governancdrameworkis designedo adaptto theseshifts, maintainingequilibriumamongstakeholder

interests

To sumup, from the stakeholdersperspective the UKOBapproachdemonstratesa combinationof
relationalmodelsamongstakeholderdo enablesubstantiajoint valuecreation It appliesthe CSmodel
for regulatorsto build a sharedinfrastructureand foster trust amongstakeholdersand ARfor CMA9
banksto mandate the sharing of clients data. EM, applied by challengers maintains fairnessin
competition, while MP is utilised for serviceprovidersand consumergo enhanceinnovation service

quality, and quantity. Therefore this approachshouldincreaseoint valuecreationin OB

Theresearchquestionfocuseson the impact of OBregulationon competitive marketsand resource

distribution. Theapplicationof stakeholdertheory suggests potential increasein joint valuecreation
Therefore the next sectionwill explorethe measurenent of stakeholderssurplusin OBand how they

interpret changesn valuecreationsurplus
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2.5.3 Justice(moral) theories

Dependingon the interpretation of justice there are three main theories Utilitarianism and

consequentialismContractarianismand Libertarianism

Utilitarianismjustifiesthe actionasjust if and only if it maximisedotal well-being Anotherversionis
rule utilitarianism which follows the rules that maximisetotal well-being The well-being can be

understoodasthe quality of life, measuredn pain and pleasure happinessor preferences

Thetargeted objectiveof utilitarianismis the consequencesf the actions examiningwhether these
consequencemaximisetotal well-being Bydoingso, it facesseveralkritiques Firstly, the requirement
of maximisationof the total populatioriswell-being restrictsindividualliberty. In somecasesanaction
that bringspleasureto anindividualthat doesnot maximisetotal well-beingfalls outsidethe scopeof
utilitarianism Secondly contrary to pleasure an action that bringspain to an individual canalsobe
acceptablaunder utilitarianismif it increasegotal well-being It canbe arguedasmorallyunjust These
critiqguesleadto the third questionabout unequaldistribution. Thedistribution of well-being(pain or
pleasurg amongindividualscan be unequal evenif the total well-beingis maximised Lastly it is
criticisedfor focusingonly on the consequencesf actionsor the future impactof the action, neglecting

pastwrongdoing

Ruleconsequentialisnaimsto overcomethe aboveobstacleby advocatingor rulesthat promotetotal

well-beinginsteadof directly assessingnaximisation Indirectly assessingnaximisationthrough rules
providesflexibility to avoid shortcomingsmentioned in the above critiques suchas restrictionson

individualliberty, causingharmto others or insensitivityto pastwrongdoing

- 141-



Contractarianisnposits that the action is just when justified by an agreementof society members

underspecificconditions Contractariartheoriesconstructrelationshipsandjustify actionsby indirectly
interpreting hypotheticalagreementrules or actud agreements Consequentlythe central questions
of the constructedagreementare about the non-agreementoutcome the party's positionsin society

and beliefs the interestsof parties and how they selectthe terms.

Thereare three leadingschoolsof thought within ContractarianismTheseincludeHobbesianLokean

and Kantian

Hobbesiantheory suggeststhat parties are necessarilyand exclusivelyselfinterested*® and have
beliefsandunderstandingabouttheir positionin society Forexample a personwho understandgheir
positionwants selfpreservationand selfprotection, leadingthem to voluntarily surrendertheir rights

by a contractin exchangdor authority protection.

Lockeantheory views the parties positions differently and examineshow they enter into an
agreement Thefirst differenceis that humansalsolived in the Stateof Nature but this state is not
selfishand miserable It is goodand enjoyable asall peope are equaland havethe liberty to conduct
their lives However this state haslimitations to secureone's property, asthere are no established
laws judges or enforcementof naturallaw. Therefore there is a differencein how partiesenter the
agreeament and which rights they surrender Partiesagreeto maintain order but do not surrenderall

their rights. Natural rights, such as the right to life, liberty, and others are retained Moreover,

445 Accordingto Hobbes prior to socialcontractindividuallivesin the state of nature with fear and
Selfishness
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Hobbess view on non-agreementoutcome assumesa non-moral state of nature**® whereas in

Lokears view, the non-agreementis causedby the lackof variousgoods**’

Kantiantheory suggestshat partieschoosethe termsfor their interests However asthey areunaware
of their positionin society, they will selectthe terms basedon considerationghat apply equallyto all
parties The foundation of Kantianmoral theory is the categoricalimperative which morally binds
everyonebecausdt is basedon universalreason Thisprinciplejustifiesactionsthroughgeneralisation
An action is morally permissibleif the maxim canbecomea universallaw. In other words to assess
whether it is possiblefor everyoneto act accordingto the samemaximof that action Anexampleis
whether lyingis justified to get out of trouble. Theactionis not permissibleaseveryonecannotlie to
escapetrouble. Consequently relationshipsand overall functioning may collapsewithout trust in

society

Another versionof Kantianthinking is Rawlss justice theory. Rawls theory arguesthat people have
advantages such as someonebeing talented in a subject whereasothers are not. Therefore the
distribution of advantagess not fair. Theprinciplesof the 'originalpositiori andthe 'veil of ignorancé
areintroduced The"veil of ignorancé isthe abstractsituationwhere peopleimaginethat they do not
knowtheir advantagessoeveryoneis setin the "originalposition' and hasto decidehowto distribute
welfare.**® Theydo not know their advantagesat the "original positiori'; thus, they needto choosea

distribution (or socialcontracf) to protect the most affected

446 Hobbes T, Leviathan/1651/ (CambridgeUniversityPress1990).

447 JohnLocke TWOTREATISEF-GOVERNMENTambridgeUniversityPress1963).

448 A Theoryof Justice CokporateFinancelnstitute) <https:// corporatefinanceinstituteconyresourcesknowledgéother/a-
theory-of-justice/>

- 143-



The third major tradition of justice theory is libertarianism Unlike total well-being it focuseson
individualliberty. It statesthat an actionis just only if it doesnot interfere with anyonés rights. Basic
libertarian rights include the right to full selfownershipand the moral power to acquire unowned
property rights. Fullselfownershipencompassesompletecontrol rightsoverthe useof on€'s person
full compensationrights to require othersto compensatefor violatingone's rights, and full rights to
transfer these rights, such as through sale or loan. Consequently consentis crucial within this
framework Killing torturing, or takingphysicalctionsagainsta personwithout their consentisalways

unjust

Libertarians views on the distribution of natural resourcescan be divided into right and left-
libertarianism The right-liberal view on the resourcesnot created by humansis that they can be
acquiredprivately without significantredistributionto other membersof society Theacquisitioncan
be through discovery claim or application of labour. The left-liberal view of natural resource
distribution is egalitarian Thetypical left view is that the right to natural resourcescan be privately

appropriatedthrough paymentof competitivevalue

Thereare severalcritiguesof the assessmentf justicetheory. Theyarethe sensitivityto pastor future
wrongdoing the balancebetween social and individual the vaguenessf the assumptionor gap

betweentheoreticalassumptionsandthe realworld, and the balancebetweenjusticeandefficiency*4°

449 FulvioCastellacdilinnovationand SociaWelfare A New ResearchAgenda 203 37 Journalof EconomicSurveysl 156
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2.5.4 Formulationand Applicationto Distribution Framework

Justicetheories are applied to societys structure, relationships conduct and distribution through
establishinginstitutions and laws and enforcing policiesand regulations In this part, the particular
applicationof justicetheoryto the just distributionis assessedocusingon how regulationsimpactthe

just distribution of resourcesand capacity

The applicationof justice theories can be categorisedas consequenceasedor conductbased The
Utilitarianand Kantiantheoriesassesshe maximisatiorof well-beingandthe applicationof the general
will asjust conduct Theassessmenbf these conduds is basedon the consequencesf the conduct
concerningthe total population Therefore they canbe classifiedas consequencébased In contrast
libertarian theory focuseson rights and their interference by conduct To assessjustice the
interference causedby conductshouldbe examined with the focuson the agents conductand the
rights of others. Theseprinciplesare applieddirectly to law, as seenin the ordoliberal approachto

competitionlaw in the EU

Utilitarianismand Kantianjustice principlescan be formulated into socialwelfare functions ("SWF)
basedon consequencesThefunction measureghe outcomesof conductand evaluatespublic choice

in welfare economics*®*® The SWFis a function of individual utilities in a given social alternative,

450 JohnWeymark SocialWelfare Functionsvol 1 (Matthew D Adler and Marc Fleurbaeyeds OxfordUniversityPress2016
<http:// oxfordhandbooksconyview/ 10.1093 oxfordhlk/ 978019932581801. 000 oxfordhb-978019932581&-5> accessed

31 December2021
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assigninga valueof welfareto that alternative TheSWFcomparedifferent socialalternatives helping

to understandwhichis the mostefficient or just oneto pursue

Theorderingand SWFare describedasfollows.*>* Theindividualcanbe a personin society a supplier
in the market, or any member of a group. Alternativescan include a personis political state for an
election a distribution of economicresources the outcome of a policy, or any other options Each
individualhaspreferences Togeneralisghe ordering the preferencesare assignedvith the letters x,
y, and z in the set S of all alternatives An individuals choice can be markedas R which means
preferredor indifferent, and Pis preferred Letn be the numberof individualsin the society andthere
are n setsof individualorderings2 M 12 b Ehchset of individualorderingexplainsthat individuals
preference over the alternative social states Similarly the social ordering R is dependenton the
individual ordering2 M 2hb. Nlhe SWFis the function (or rules) that correspondsthe individual
orderingto the socialordering of alternative socialstates**? Thetaskof the regulatoris to maximise

the valueof the function.

The rules for social ordering depend on the view of justice theory. Let n be the total number of
individualsin the group(society. 8 isthe allocationof resourcesand capacityto E memberby the X

alternative The5 8 isthe utility or well-beingof the E individualreceivedfrom alternative X

451 KennethJ ArrowMA Difficulty in the Conceptof SociaWelfare 19%0 58 Journalof PoliticalEconomy328.
452 jhid 8745,
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Theutilitarian theory suggestghat humankindis governedby painand pleasure*>® Underthis theory,
legislatorsmaximisethe total utility in the society*>* Therefore the utilitarian socialwelfare function

canbe describedasthe sumof anindividuals well-beingor utility:

37&8 5 8

However this versionis often criticisedfor inequality, asdifferent individualscanbe distinct Another
versionis weightedutilitarianism, where eachindividualis assigneda weightto adjusttheir positionin
societytargeted by governmentpolicy. Anotherversionis the singleparameterGini SWF It is based
onthe Giniinequalityindexandis definedasthe weightedsumof individualwelfare, wherethe worse

off members weightis rankedhigher.**®

TheRawls SWRvould be the maximisationof the minimum5 , amongall n-individualsutility allocated
from the alternativesocialstate. At the "originalposition" becausdahey do not knowtheir advantages
they need to choosea distribution (or socialcontrac) to protect the most affected This principle
implieschoosinga distribution that maximisegshe persoris welfare with a minimum distribution. The

socialwelfare function SWFunder Rawlss definition will be:*°¢

453 JeremyBenthanMAnN Introduction to the Principlesof Morals and Legislation http:// www.utilitarianismconyjeremy-
bentham/indexhtml>.

454 1bid

455 ThibaultGajdo$MMeasuringlnequalitieswithout Linearityin Envy Choquetintegralsfor SymmetricCapacities 20062 106
Journal of Economic Theory 190P A SingleParameter Generalization of the Gini Indices of Inequality
<https:.// ideasrepecorg a/eed jethea/v22y1980i1p686.htmI> accesse® March 2024

456 Oded Stark Marcin Jakubekand FryderykFalniowsKilReconcilinghe Rawlsianand the Utilitarian Approachesto the

Maximizationof SociaWelfare 20X 122 Economicdetters 439, 440.
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Othervariationsof SWFare appliedaccordingo specificsituations Typically the welfarefunction U(X)

can be partially constructedby analysingdata or creatingtheoretical estimationswhen the data is

unavailable*s®

2.5.5 Assessmentriteria of socialalternatives
There are two efficiency assessmentriteria of the social alternatives Pareto and Kaldor Hicks
efficiencies*®® Thetheorieswork underthe prior assumptionthat all goodsare tradablein a perfectly

competitivemarketconditionwith no transactioncosts*¢® Paretoequilibriumisthe setof pointswhere
a changein policiesor any redistribution of resourcescannot make one person better off without

makinganotherpersonworseoff.*%* At this set of points, the marketis efficient, wherethe production
and allocationof resourcesare optimised“®? Therefore under Paretoefficiency only policy changes

that makesomepeoplebetter off without makinganyoneworseoff are consideredefficient

457 Theformuladescribesocialwelfare SWFaccordingo the Rawl definition of leastadvantageposition Thefunctionequals
to the minimum ( the leas) from the group of n number of utility functionsof n partiesaffectedby the distribution. In other
word isto compareutility of n partiesandfind the leastadvantagedit will be the SWHRunctionto be maximisedby the policy
or regulation

458 Ogus(n 361) 160.

459 jpid 24726.

460 paretoEfficiencyDefinition Inviéstopedid <https:// www.investopediaconm/terms/ p/ pareto-efficiencyasp>.

461 ibid

462 Equity-Efficiency Tradeoff Cokporate Finance Institute)
<https:// corporatefinanceinstitutecom/ resourcesknowledgéeconomicsequity-efficiencytradeoff/>.
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Anothertest to measureallocationefficiencyis Kaldor Hickscriteria. It is likely that, in practice it is
challengingo achieveParetoefficiencybecausdew policiesor regulationscanmakepeoplebetter off

without makinganyoneworse In Kaldor Hickstest, the requirementfor efficiencyis only for the total
utility gaindisregardingthe individual utility.*®® Therefore under this test, a policy that made some
agentsbetter off and someagentsworse canbe allocationefficientif the total utility (better off utility

minusworseoff utility) causedby the policyincreases

Both tests can be usedinterchangeablyto evaluatethe policiesrelated to the aforementionedtest

properties Thechangein welfare due to a regulationor policy canbe assessedhrough total welfare

(KaldorHickstest) andthe existenceof thoseworseoff (Paretotest).

In additionto efficiencycriteria, the assessmenof the distribution frameworkis applied Theobjective
isto comparetwo socialalternativesbasedon our justicetheory. Thefirst is without enforcementof

OBregulations("NOB), andthe secondis with OBenforcement("OB)).

463 StephenMartinMThe KaldofAicksPotential CompensatiorPrincipleand the ConstantMarginal Utility of Income 2019

55 Reviewof industrialorganization493, 494,
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StakeholderSWF

Thestakeholdertheory objectiveis maximisingstakeholderssurplusthroughjoint valuecreation The
stakeholder literature proposesto calculate the total surplus as a function of all stakeholders
surpluses'®* Forinstance in someversions the weightsare assignedo eachstakeholder*®® In the
real economy it is often challengingo measureweights*®® so equalweightsare applied Assuch the

stakeholdersassessmentrameworktakinga utilitarian view of just distribution will be asfollows..

37 &8 5 8

Where 8 is the allocation of resourcesand capacityto E stakeholderby the X alternative The

5 8 isthe utility or well-beingof the E stakeholdereceivedfrom alternative X

Thecriteriafor successfuimplementationof regulationis that the welfare valueof SWHunction with

OBenforcementis higherthan without:

37 &8 37 &8

Thismeansthat after OBenforcement the total surplusfor all stakeholdersshouldimproveto meet
the KaldorHickscriteria. For Paretoefficiency the total surplusand the surplusof eachstakeholder

needto increase

464 Freeman Phillipsand Sisodia(n 427) 227.
465 MichaelMagill, Martine Quinziiand JearCharlesRocheMA Theoryof the StakeholdeiCorporation 20X5 83
Econometrical 685 1688

466 Magill, Quinzij and Rochet(2015), Thestakeholdercorporationand, p 2557
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3. ChapterThree PracticalApplication by Other Actorsand

Reassessmemntf the Impact Model

We havedevelopedthe OBregulatoryimpactmodelin relationto the theory andvariablesconsidered
in other empirical studiesundertakenby academia courts and regulators Thissectionwill examine
the factorsand modelsemployedby the aforementionedentities to reassesshe modelsusedin the

thesis

We initially outline different competition laws and policy objectives and how this influencesthe

interpretation of market power and other competitive issues Secondly we examine approaches
adoptedby courts regulators and academian paststudies whichinform the approachesusedin this

thesisto explorethe impactof OBregulation
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3.1 Differencesin the competition law objective and market power by
schoolsof thought

Competitionlaw and policy primarily aim to enhanceconsumerwelfare and promote efficiency *°’
Efficiencycanbe allocative productive or dynamic Allocativeefficiencyrepresentsthe optimal use of
resourceghrough distribution driven by suppliers incentivesto competein the marketuntil marginal
costequalsprice in a competitive market “¢® Productiveefficiencyis the bestallocationof resources
by a supplierin production Anexampleis allocation where the costwill be the lowest at the given
technologylevel “¢° Dynamicefficiencyis the efficiencyin aninnovativemarketwherethe suppliercan
introduce new products or technologiesto reduce marginalcosts *’° In a monopoly, there can be

dynamicinefficiencyasthe monopolyhasno incentiveto innovate*’*

Thereis a correlation between efficiency and consumerwelfare, which is explainedby normative
theory. The theories explain how the efficient distribution of resourcescan maximise consumer
welfare.*”? Theaim of competition law canbe set to favour a specifictype of efficiencyto maximise

welfare. For example supposeefficiency is defined through the total welfare. In that cas, the

competition law will favour protecting dynamic and productive efficiency rather than allocative
efficiency becausethese efficiencieswill increasethe producer surplus by lowering the costsand

467 UNCTADI Objectivesof Competition Law and Policy Towardsa Coherent Strategy for Promoting Competition and
Development4, submittedfor the OECDN 2003 Doc CCNMGFCOMPWD (2003 31.

468 | izal ovdahlGormsen A PrincipledApproachto Abuseof Dominancen EuropearCompetitionLaw (CambridgeUniversity
Press2010 23 <http:// ebookcentralproquestconylib/york-ebookgdetail.action?doclD=502478> accesse®3 January2023

469 ibid

470 ibid

471 Mankiw (n 414).

472 OliverEWilliamsorMEconomiessan Antitrust Defense TheWelfare Tradeoffs 1968 58 The AmericanEconomidReview

18.
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increasingoutput, increasingthe consumerand total welfare. *’* Consequently there are some
differences in competition law objectives by schools of thought, leading to different theories

development

3.1.1 HarvardStructural School
TheHarvardSchoolof Competition policywasdevelopedfrom an earlyantitrust judgmentandfocused

on the structuralist interpretations of markets*’* Notable developmentsof the Harvard Shool
included the SGP paradigm which proposed a causal relationship between market structure,
suppliers conductand performance*’® Thisapproachto competition assessmentocuseson barriers
to entry and market concentration High barriers can lead to a high concentration of expected
collusion*’® Moreover, the Schoolarguesthat within a marketwith high concentration the firm can

exercisemarket power to pursuehigh profits rather than superiorperformance*’”

The school does not believe in a single objective of the competition law, yet it pursuesmultiple
objectives Theseencompassthe optimal distribution of equity and resources economic stability,

decentralisationandconsumerfreedom*’® Therefore the growth of the largefirm representsathreat

473 KatalinJudit CseresCompetitionLawand ConsumeProtection(TheHague KluwerLawInternational2005 <https:// law-
store.wolterskluwercomys/>.

474 LizaLovdahlGormsemMT heParalleldetweenthe HarvardStructuralSchoolnd Article 82 ECandthe Divergencedetween
the Chicage and PostChicagdSchoolsand Article 82 EC 10 Bune2008 <https:// papersssrnconyabstract2400378.

475 ibid.

476 |bid, Bain(1956), supran 11.

477 JoeSBainVRelationof Profit Rateto IndustryConcentration AmericanManufacturing 19361940 19%1) 65 TheQuarterly
Journalof Economic293

478 J S BainlIndustrial Organization Secondedition New York London J Wiley & Sons Inc.,, 1968 XIVp. 678p., 97/¢ b

(1969 35 Rechercheg&conomiquesde Louvaitt LouvainEconomicReview225,
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to the market In addition, verticalrestrairnts suchastying, bundling exclusivedealingand other types
of restraintswere consideredllegalasthey cancausea changein marketstructureregardlesof effects

on consumewelfare, efficiencyor freedomof competition*’® Therefore largefirms needto be strictly
controlled by the authorities Asin StandardQOil, the concentrationof wealth wasconsidereda threat

to economicand political order.*#°

479 SamPeltzmamAaronDirectors Influenceon Antitrust PolicyComment 2068 48 Journalof Lawand Economic813,

480 StandardOil of New Jersey United States221 US1, 50 1911).
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3.1.2 TheChicagoSchool

TheChicagdschooldoesnot believein the causationof concentration conductand performance The
sociateconomicobjectivesof competition law were rejected asvagueand not pursuable “8* It argues
that the aim of competition law is maximisingeconomicefficiency Oncethe objective of economic

efficiencyis achieved consumerwelfare is maximised*#?

Theterm consumerwelfare, defined by the School can be describedastotal welfare, includingthe
producer swelfare.*®* Economicefficiencyis the increaseof allocative efficiencywithout impairing
productive efficiency greatly to produce net gain or lossin consumerwelfare *ff The correlation

between economic efficiency objectives and consumer welfare can be explained as follows. As
allocative efficiency is the best use of resources distributed in the market toward perfect

competition*®® and productive efficiencyis the best distribution of resourcesby a producer, the
increaseof allocativeefficiencyshouldincreasethe total market with a fair distributior?®® of surplus
between producersand consumers In total, economicefficiencyshouldlead to improved consumer

welfare,

481 Herbert HovenkampPostChicagoAntitrist: A Reviewand Critique 20®&1) 2001 ColumbiaBusiness.awReview257.
482 RobertH BorkMLegislativdntent and the Policyof the ShermanAct 1966 9 TheJournalof Lawand Economics.

483 RobertH LandéVThe Riseand (Coming Fallof Efficiencyasthe Rulerof Antitrust 1988 33 TheAntitrust Bulletin429.
484 Bork(n 483).

485 ibid

486 Themeaningof the definition without impairingproductiveefficiencygreatly.
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In pursuingthis objective the schoolattemptsto replaceHarvards processoriented approachwith an
outcome-oriented approach*®” It aimsto eliminate socialand political concernsby focusingon the

firm’s practicesof efficiencyand price rather than market concentration*®® The economictheories

primary assumptionis that market participantsare rational and producerspursueprofit maximisation

objectives*8®

From these starting points, market power, predatory pricing tying and other vertical restraints are
viewed differently from HarvardSructural and EuropeanOrdoliberal schools**® These schoolsview
the verticalrestraintsnegatively yet they are permissiblewithin the Chicagschoolsystem?°* Another
conflictingview is predatory pricing The effect of predation canincreasecompetition exceptin the
casewhere the predator has eliminated other competitors*°? The view of the Chicagoschoolon

predationis positive yet not from different perspectives

Regardingnarket power, the assessmenis still connectedto market concentration However, asthe
schoolappliesthe outcome approach it doesnot assesgnarket shareseparatelybut in connection
with the conductor possibleefficiency Theefficiencyand price are not expressedlirectly but through

other factors suchasthe numberand strengthof competitorsand price sensitivity*°*

487 EleanorM. Foxand LawrenceA. Sullivan Antitrust-Retrospectiveand ProspectiveWhere Are We ComingFrom?Where
Are We Going?, (NYULREV1987).

488 | ovdahlGormsen(n 475).

489 Mankiw (n 414).

490 JonathanB Bakerand Timothy F BresnahaMEmpiricalMethods of Identifyingand MeasuringMarket Power 1992 61
Antitrust LawJournal3.

491 ovdahlGormsen(n 469).

492 jbid.

493 RuralTel Serv 737F. Supp 610, 617
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3.1.3 Thepost-Chicagaoschool

Theschooldevelopedfrom the critiquesof the Chicagdchool Thefirst critique addresseshe positive
view of the market, leadingto different results for postChicagoschoolsregardingmarket power,

predatory pricing andtypesof verticalrestraints suchastie-ins, verticalcontracts and mergers The
secondcritique concernsthe objective of the school Consequentlypost-Chicagoschoolsdeveloped

theoriesto refute the conclusionf price theory and createdmore complexassessmeninethods

Thefirst critique of the economicefficiencyobjectivecanbe dividedinto three parts political factors
underestimationof welfare, and efficiency measurement Firstly, the assessmenbf the economic
efficiencyobjective excludespolitical values*** The post-ChicagoSchool arguesthat it is impossible
becausethe economyreflectspolitical preferences It is not the only relevantfactor in policy-making
ThereforeMwealth maximisationmustincludeeverythingto which peopleassigna value.*°®> Secondly
the welfaremeasuremenis alsorestrictedthroughthe connectionwith economicefficiency Thisleads
to the first critique that there are factors besideseconomicefficiency*°® Lastly the definition and
measurementof efficiency are problematic The definition proposedby the ChicagoSchool is not

guantifiablewhen makingthe measurement*®”

The secondcritique is about the Chicagoarispositive view of the market Thismeansthat market

failure is self-correcting®® and underminesthe role of regulatoryintervention. Market perfectionis

494 Herbert HovenkamAntitrust PolicyAfter Chicago 1 M@y 2009 <https:// papersssrncony abstract1396788.
495 jhid.

496 |_ovdahlGormsen(n 469).

497 ibid.

498 Hovenkamp(n 482).
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basedon price and generaleconomictheories with rationality assumptions'®® The developmentof
behaviouraleconomicsindicatesthat participantsare not alwaysrational, and the market can be
imperfect°® Moreover, the role of entry barriersis consideredgenerallyartificialand more important
than previously thought as a natural phenomenon under the price theory.*** As such several

conclusionsaabout competitiveissuesin Chicageschoos canbe refuted.

In addition to a view of an imperfect market, the applicationof gametheory in economicssupports
that argument As gametheory achieveda prominent statusin economics the postChicagoshool
startedto applyit in competitivelegalstudies®®? Theydevelopednew modelsexplainingefficiencyand
marketdynamics Thosemodelsdescribestrategicbehavioursthe behaviourdecidedby the individual

basedon the expectationof other individual$ actions®®® and its potential end game Thosegame
theory modelswith market imperfection conditionsillustrate more anticompetitive resultsthan the

ChicagdXhool sview in vertical restraints oligopoly, mergers and predatory pricing°*

Anexamplecanbe the position on predatorypricing Thepositiveposition of the schoolon predation
is justified basad on the perfect market As the participantsare rational and the market is perfect

without information asymmetry the predationisirrational, andit canbe a succes®nly if the predator

499 |_ovdahiGormsen(n 469).

500 Cass R Sunstein Behavioral Law and Economics/ Edited by Cass R Sunstein (University Press 2000
<https:// doi.org/10.1017CB0O9781139175187accessed®9 January2022

501 Hovenkamp(n 482).

502 Douglas Baird Randal Picker and Robert Gertner, Game Theory and the Law (Harvard University Press 1994
<https:// chicagounboundichicagoedu/ bookd 333>

503 jhid.

504 Michael JacobMAN Essayon the Normative Foundationsof Antitrust Economics 199§ 74 North CarolinaLaw Review
219
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can trade off the predation losswith the postmarket profit.>°> On the contrary, the postChicago

schoolarguesthat predation is profitable becauseof the information gap between parties®°® The
predator can deter the competitor's behaviour by predation as the competitors do not possess

information on the costand profit of predation

Thesamereasoningfor the imperfectmarketcanbe appliedto other issuesof verticalrestrairts. The
highlightof the postChicagassumptiorof animperfectmarketwasin the caseof Kodak®°” The court
recognisedhe imperfectionof the market, especiallythe switchingcostand information asymmetry
Kodak at that time, did not possessdominant power in the photocopier market However, it had
significantpower in the spare parts markets®°® Usersdo not haveinformation about longterm and
repair costs soswitchingto other brandsis high. Therefore the court held that userswere lockedin

to their brandin recognitionof the imperfectmarket

Followingthe abovecritiques the market model by the postChicagoanss consideredmperfect It is
more complexwith failure factorsthan the Chicagoschoolmodel thus, the market power model is
more compicated Later, schoolsdevelopedvariousempiricaltechniquesin measurementhat were
far more complexthan previous market sharebasedtests®’® Thosemethods apply basedon the
following factors residualdemand costvariation price responseto variation of elasticityof demand

andthe detectionof price abnormality°*°

505 jbid 243

506 JanusZ Ordoverand RobertD WilligMAn Economidefinition of Predation Pricingand Productinnovation 19&1) 91 The
YaleLawJournal8.

507EastmanKodakCa v. ImageTechnicaServs 504 U.S 451 (1992).

508 jbid

509 Jacobgn 505).

510 Bakerand Bresnahar(n 491).
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In general the post-ChicagoSchool theoriesrefute the conclusionsof the previousprice and general

economictheories which are fundamentalto ChicagoansThey apply game theory and strategic

behavioursin the generationof new theoriesand expandthe methodsof market power assessment

models

3.1.4 Theordoliberal school

The ordoliberal schoolemergedfrom Europein the 1930sand developedinto the idea of the social

market economy®!! The schoolopposedthe Naziregimés consolidationof the private economy
leading to the abolishmentof democraticprinciples It believesthat the accumulationof power results

from an ineffectivelegalsystemto balanceand checkthe power.512

The school views the idea of the market economyas order-based It consistsof two orders the
transactionabrder, in whichthe economyis processedhroughtransactionsof private parties andthe
administeredeconomy in which the external economicsystemorganisesthe economy®*? In this
systemof orders the selfcorrectingmechanisnof the marketcanbe rejected andthe economicorder

is formed in conjunctionwith the administrativeorder by policy and regulations The schoolis more

511H, GierschK H. Paque andH. SchmiedingTheFadingMiracle: FourDecade®f Market Economyin Germany (Cambridge
University Press 1993  <https:// econpapersepecorg article/cupjechigv_3a53_3ay_3al1993 3ai_3a04 3ap_3a942
943 5f05htm>.

512 | ovdahlGormsen(n 469); Robertauthor ODonoghue TheLawand Economic®f Article 102 TFEW RobertODonoghue
and JorgePadilla (Secondedition, Hart Publishing2013).

513 DavidGerbeMConstitutionalizinghe Economy GermanNeo-Liberalism CompetitionLawandthe New Europe 19%4)

42 TheAmericanJournalof ComparativeLaw?25.
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proneto regulaingthe market, andcompetitionlaw is considerecdne of the mainfactorsin controlling

private power or its harmful effects®!*

The objectiveof competitionlaw is to protect individualeconomicfreedomin the interest of a free

andfair politicalandsocialorder by controllingprivate marketpower.>*® Its coreiseconomicfreedom

Implementingthe regulatory objective is through the condition of complete competition k& is a
marketwith individualeconomicfreedom, where the partieshaveno powerto coercethe conductof

others>!® The condition of complete competition is required on both the supplyand demandsides
Thismeansthat no individualparticipantshouldbe ableto restrict the freedomto competeon either

the supply or demand side Complete competition can be considered equivalent to perfect
competition it isdefinedascompetitionwith the freedomto compete whereasin perfectcompeition,

competitionis describedthrough conditionssuchasfree entry barriers

Therefore it is possiblethat predatorypricingand verticalrestraintscanbe consideredunlawfulasthe
conductcanimpede competition and the defenceof conducton the ground of efficiencycannotbe
reached asin the casesf the Chicagaschoolof thought>*” Moreover, market power is unacceptable
underthe conditionof completecompetition asthe power canbe usedto restrict the conductof other

parties Therefore accordingto the schoo| the market power shouldbe limited,**® and the firms with

514 ibid.

515 LovdahlGormsen(n 469).

516 jbid.

517CaseB5/76 HoffmannLaRocheAGv. Commissio1979 ECRI61 ( An exclusiveagreementfrom one suppliel)

518 | ovdahlGormsen(n 469); RogerVanden Berghand Peter D CamesasgaEuropeanCompetitionLaw and EconomicsA

ComparativePerspectiveA ComparitivePerspectivé2nd edition, Sweet& Maxwell2006).
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market power should be controlled and imposedwith obligations The obligation of the firm with
market power is to behaveasif the firm were in a condition of complete competition>!® Thismeans
the firm cannotabuseits power to restrict others freedomto compete The assessmenbf market
power involvesexaminingconcentration barriersto entry theory, andthe test of eliminatingeffective

competition

Theconceptof dominantposition under Article 102 of the Treatyon the Functioningof the European

Union KTFEU 5 likely to be under the influence of the school*?° The dominant position refers to
undertakingswith a certain degreeof market power.>?! In United Brand the dominant position was

defined as a position which enablesit to prevent effective competition being maintained on the
relevant market by affording it the power to behaveto an appreciableextent independentlyof its

competitors customersand ultimately of its consumers.>22 The interpretation of the abuseof the
dominantpositionis attachedto the independencef competitors customersandconsumersin other
words it stemsfrom the notion of freedom under the ordoliberalschool The objective of economic

efficiencyunderthe Chicagoschoolcanbe appliedasa defencebut not asa primary purpose®?®

Theschools fundamentalview of the regulatoryobjective differs from those of Chicageand Harvard
It holdsa conceptof completecompetitionthat resemblegerfectcompetition In both of thesemarket

conditions market power is inconsistentwith the market. The treatment of market power in an

519 Berghand Camesascén 519); LovdahlGormsen(n 469).

520102 TFEU

521 AlisonJones BrendaSufrinand Niamh Dunne EUCompetitionLaw: Text Casesand Materials (Oxford UniversityPres$
<https://>.

522 Case27/76, United Brandsv. Commission/1978/ ECR 207 at para. 65

523 | ovdahiGormsen(n 469).
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ordoliberal schoolcan be more restrictive than in the ChicagoSchoo] as the former emphasiseshe

needfor control and obligation whereasin the latter, power canbe defendedaseconomicefficiency

3.1.5 Conclusion

Theschoolsare pursuingdifferent objectivesregardingcompetitionpolicyandlaw. Harvard sstructural
objective is to optimise welfare, efficiency and the distribution of justice while maintaining the
freedomto compete TheChicagand postChicagsdioolsfocuson a singlegoat economicefficiency

Theordoliberalschoolaimsto protect individualeconomicfreedom

Theseobjectives fundamentaldifferencesleadto different factor weightsand assessmentsAccording
to the HarvardSchool the highestweightis on marketconcentrationandentry barriers Inthe Chicago
schoo] price, cost, and profit havethe highestassessmentveight. In Ordoliberalschools the effect

of factorson the freedomto competeis the most significantfactor. Ultimately, different jurisdictions
can have other explanationson issuessuch as vertical restraints or predatory pricing due to the

influenceof economicschools

The weight and underlyingapproachof the factorsjustification are different. However, all factors of
all schoolscanbe listed asfollows:

1 Market power. concentration price, profit and costvariationandindexes

1 Barriersto entry: costsrelated to sunk costs the economy of scale switching costs and

strategicand consumerbehaviours
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3.2 Application of methods and factors by academia courts and regulators

Introduction

Three mainactorsin measuringcompetitionregulationsare academicsregulatorsand courts Eachof
the actorsfocuseson different objectives Theacademicgocuson more theoretical parts with broad
application and courts and regulatorsapply the theories and methods from academia In addition,

they tailor methodsto specificneeds The courts focus on particular cases whereasthe regulators
objectives are monitoring and proposing measureson the market competitive environment and

investigatingpre- and postmergercases

Thissectionwill be dividedinto three subsectionsThefirst is about applyingassessmeninethodsby
the courts the seconds by the regulators andthe third isaboutacademicsTheregulator ssubsection
consistsof two factors the traditional market and new market factors In the last subsection some

studieson factorswill be shownasexamplesof the applicationof statisticalmethods
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3.2.1 Application of Factorsin Courts

The primary reasonfor judgesto assesghe impacton the competitive environmentis to determine

the ability of the supplierto raiseprofit abovethe competitivelevel®2* Thecrucialelementof antitrust
offencesis the market power or, to an extreme degree the form of monopoly power and its

anticompetitive effects®?® In this section the assessmenbf definition elements types of abusive
practicesand the practice seffect tests by the Courtswill be examinedto outline the applicationof

factorssuchasoutput, price, cost, profit, entry barriersand other factors

3.2.1.1 Definition elements

Undercompetitionor antitrust law, two stepsexistto establishcompetitiveconduct Firstisto establish
the monopoly power or the dominant position, then the effect or abuseof the power. The factors

appliedin assessinghe abovetwo stepswill be discussedelow.

ThedistinctionbetweenUSand EUregulationsbeginswith the elementsof market power” definition.
Both definitionsincludethe power to raisepricesabovethe competitivelevel however, the element
of competitive restraint is more significantunder EU regulation Under the USjurisdiction market
power is defined as "the ability to raise pricesabovethose that would be chargedin a competitive
market" and monopoly power as "the power to control prices or exclude competition."*?®¢ The

monopoly power incentivisesthe firms to invest increaseservice quality and promote economic

524 JohnB KirkwoodvMarket Powerand Antitrust Enforcement 20X8 98 BostonUniversityLawReview1169
525 | ouisKaplowMOnthe Relevancef Market Power 20K 130HarvardLawReview1303
526 U.S DEPARTMENJFJUSTIQ&E  ompetitionand Monopoly: SingleFirm ConductUnder Section2 of the ShermanAct

<www.usdojgoV atr/ publid reporty 236681htm>.
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growth, so the mere monopoly is not consideredillegal However when the monopoly power is
obtained through anticompetitive conductand is abusedto distort the competition, it is under the
objective of antitrust law. Under this definition, the elementsof price and the levelin a competitive

marketareimportant. Thedominantpositionunderthe EUisdefinedas the undertakingssconomic
strength enablingit to prevent effective competitionto an appreciableextent independentlyof the

competitors and customers°?’ This definition implies the competitive constraints which can be
imposedby the undertakings Economicstrengthis describedas capableof profitably increasingprices
abovethe competitive level *B The definition under EU jurisdiction containsthree main elements
pricelevel competitiveconstraints andthe period of substantiaimarketpower. Therefore in addition

to the USdefinition, competitive constraintsare significantin the EU

3.2.1.2 Factorsin market power assessment
Underthe USdefinition, market power is definedasan ability to  profitably raise pricessubstantially
abovethe competitive leveb®2° The market shareof the relevantmarket and the entry barriersare

consideredn the assessmenby the USCourts®3°

527 Case27/76 United BrandsCompanyand United BrandsContinentaal

Commission1978 ECR07, paragraph65; CaseB85 76 HoffmannlLa

Roche& Ca v Commissiorf1979 ECRI61, paragraph38.

528 Communicatiorfrom the Commissior¢  Guidanceon the Commissiors enforcementpriorities in applyingArticle 82 of
the ECTreatyto abusiveexclusionarnconductby dominantundertakinggTextwith EEArelevancé 2009[2009 C45/02] para
11

529 United Statesv. MicrosoftCorp, 253 F.3d 34, 51 (D.C. Cir. 2001)

530 Competition And Monopoly: SingleFirm Conduct Under Section 2 Of The Sherman Act 25KJune 2015
<https:// www.justice gov archivegatr/ competition-and-monopolysinglefirm-conductunder-section2-shermanact>

accessed 2 March2023

-167-



Thereare three main methodsfor identifyingmarket power appliedby UScourts Theyare basedon

market shares direct evidencefrom accountingfiguresand competitive effects

TheCourtoften first examinesthe undertakings market shareto establishits market power position
The market share level of monopoly was previously consideredas ninety per cent, "is enoughto
constitute a monopoly 3! then decrease to seventy?®? and fifty-five>**® per cent The high market
sharealone doesnot indicate monopoly power, asthe duration of the high market shareperiod and
marketentry factorsare alsoconsidered®** It is alsopossibleto establisha monopolypositionwith a
market shareunder fifty per cent through direct evidence Under these methods accountdata such
ashigh profits, price-costmarginsand demandelasticitycanbe appliedto illustrate the marketpower.
Thismethod bearsthe critiques of accounting which does not alwaysreflect the actual economic
situation®3® The last method is based on the evidenceof anticompetitive effects The effect of
competitiveharmis often measuredby the effect of the conducton net surplus(on the output), profit

sacrificeor efficiency®3®

The dominant position under EUlaw is also assessedhrough factors suchas market share market

entry and the additionalfactor from the consumer which is the countervailingbuyingpower.>*” The

531 United Statesv. AluminumCa of Americal48 F.2d 416, 424 (2d Cir. 1945., AmericanTobaccoCa v. United States328
U.S 781, 81314 (1946

532 ExxonCorp v. BerwickBayRealEstatesPartners 748 F.2d 937, 940 (5th Cir. 1984)

533 United Statesv. Dentsplyint1, Inc., 399 F.3d 181, 187 (3d Cir. 2005)

534 TopsMkts., Inc. v. QualityMkts., Inc., 142 F.3d 90, 98 (2d Cir. 1998)

535 StephenMartinMThe Misuseof AccountingRatesof Return Comment 1984) 74 The AmericanEconomidReview501
536 U.S DEPARTMENOFJUSTICf 527).

537 ODonoghue(n 513) 143473
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marketshareis alsoconsideredhe first indicatorof adominantposition>*® Underthe guidanceof the
EC market share should be interpreted with other factors like market conditions In addition, the

dominantposition smarket shareis usuallynot below forty per cent>*°

3.2.1.3 Factorsin anticompetitive effect assessment

The EUapproachto abuseis moving from form-basedto effect-basedtests Underthe form-based
approach establishinghe specificform of the dominantundertaking” practiceis sufficientto illustrate
the abuse®*° However under the effectbased the harmful effect of undertakingpractice on the

competitiveenvironmentshouldbe proven °4

The courts apply several effectbased general tests. Those tests are affect balancing and

disproportionality®? profit-sacrificeor no-economiesenseand equally efficient competitor tests.5**
Theeffect balancingand the disproportionalitytestsfocuson the impactof the practiceon consumer

welfare or the net harm of consumerwelfare. The effect balancingseeksthe net harm, which is
challengingto evaluate whereasthe disproportionalitytest requiresonly approximatingthe positive
impact over the negativeimpact on consumerwelfare. The main assessmenfactors are the output

and price that the consumerpays andthe relevantfactorsare servicequality and innovation®4

538 CaseB5/76 HoffmannLaRoche& Ca v Commissiof1979 ECRI61, para 39-41

539 Communicatiorfrom the Commissior¢  Guidanceon the Commissiors enforcementpriorities in applyingArticle 82 of
the ECTreatyto abusiveexclusionaryconductby dominantundertakingg(Textwith EEArelevancg (n 529).

540 Jones Sufrinand Dunne(n 522).

541 ibid.

542 \VerizonComnunicationsInc. v. LawOfficesof CurtisV. Trinkg LLR 540U.S 398 (2004) (No. 02-682)

543 Jones Sufrinand Dunne(n 522) 3727880, O Donoghue(n 513) 2247237, U.S DEPARTMENIFJUSTIC 527).

544 ODonoghue(n 513) 234, U.S DEPARTMENIFJUSTICE 527).
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The profit-sacrificetest evaluatesthe pricing of the undertakingto seeka short-term profit sacrifice
that can be recoupedfrom the longterm profit after the exclusionof the competitors Lastly the
efficiencytest requiresthat the challengedpractice excludesfrom the market an equally or more
efficient competitor °# Thefactorsof efficiencycomparisonare the price and the costs asthe most
efficient firm is associatedwvith the lowest costs andthe undertakingshouldbe allowedto decrease
the priceto the averagevariablecostaccordingto the profit maximisatiorrationale®*¢ Forthe court’s
preference the UScourts considerthe EquallyEfficientCompetitorTestfor Section2 of the Sherman

Act>*” whereasthe EUcourts prefer the Consumemvelfare test.>#®

In summary at the first step, the USand EUcourts evaluatethe market sharefactor of undertakings
followedbythe consideratiorof accountingiguressuchasmarketshare highprofit, price-costmargin
demandelasticity, and entry barriersin the assessmenbf market power and abusepractices The

applicationexamplesof thesefactorsin accountingfigureswill be discussedext

3.2.1.4 Price
One of the methods to define market power is examiningthe price related to its changesand

discrimination

545 Richard A Posner Antitrust Law, Second Edition (University of Chicago Press 2019 194
<https:// pressuchicagoedu/ ucp/ bookgbook chicagdA/ bo3628468html>.

546 ODonoghue(n 513) 231

547 U.S DEPARTMENIFJUSTICE 527).

548 Communicatiorfrom the Commissiore  Guidanceon the Commissiors enforcementpriorities in applyingArticle 82 of
the ECTreatyto abusiveexclusionaryconductby dominantundertakings(Textwith EEArelevancé (n 529); ODonoghue(n

513) 237,
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Thecharacteristicof price discriminationor price changestemsfrom the definition of market power.
TheUSSupremeCourtdefinedit as the ability to raisepricesabovethosethat would be chargedin a
competitive market *#° and by the EuropeanCourtof Justiceasthe ability of a firm to project power
to behaveto an appreciableextent independentlyof its competitors its customersand, ultimately,
consumers.>*? Followingthis definition, the ability to changethe price abovea certainimposedlevel

canconstitute marketpower.

The ability to discriminate price was defined as eviderce of market power.>*! In Brand Name
PrescriptionDrugs Antitrust Litig.,>*?> JudgePosnerstated that price discriminationis the power to
increaseprice above the costs without a comparablerevenue reduction He argued that price
discriminationis evidenceof marketpowerbecause If the lower price coversthe seller’scost, a higher
price must exceedit °B It meansthat the competition is weak because otherwisg the force of

competitionshouldreducethe priceto the level of the cost

549 NCAAv. Boardof Regents468U.S 85, 108n.38 (1984), EastmanKodakCa v. ImageTechnicaBervs, Inc, 504 U.S 451,
464 (1992)

550 HoffmannlLaRoch& Ca AGv. Commission1979ECR 461, 38-39, CaseT-102/1999 Gencorv. Commissiori999ECR
753200

551 United Statesv. EastmanKodakCa,63 F.3d 95, 106 & n.6 (2d Cir. 1995); CoalExportersAssh v. United States 745F.2d
76,91 (D. C Cir1984)

552 BrandNamePrescriptiorDrugsAntitrust Litig., 186 F.3d 781, 78t Litig., 186 F.3d 781,783 (7th Cir. 1999
553BrandNamePrescriptiorDrugsAntitrust Litig., 123 F.3d 599, 603 (7" Cir. 1997)
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However there are severalcritiquesof this approach It is not alwaysthat price discriminationcanbe
profitable; in somemarkets without price discrimination the firm canbe insolvent®** In a marketwith
high fixed costsand sunkcosts the marketdemandis dividedinto subgroupswith different demands
suchas medicine theatresor air transport tickets®°®® If price discriminationdoesnot produce profit
but isjust atool to survive it cannotbe consdered marketpower or price maker, andthe firm canbe

definedasa price taker.

Anotherapproachto market power is alsoinferred from the court's definition. It looksat the change
in the price. From the exampleabove in some markets the rise of the price doesnot lead to a
substantialincreasein the profit that canbe constituted as market power. In the first stage a firm's
market shareis applied as a proxy of the ability of a firms market power.>*¢ For example in Spirit
Airlines Inc. v. Nw. Airlines the market power was inferred from the dominant market shareof the

firm.557

In addition, the price changeis usuallyassessethy comparingthe before and after prices but not with
the costs Thereare two typesof tests®*® In the first one, a prevailingprice levelis setin the market,

and then the firm’s price is assessedo determinewhether it is abovethat level In the secondtest

554 William JBaun®l and DanielG SwansoiMThe New Economyand UbiquitousCompetitivePriceDiscrimination Identifying
DefensibleCriteriaof Market Power 2063 70 Antitrust LawJournal661

555 jbid 15.

556 WalkerProces$£quip, Inc. v. FoodMach. & Chem Corp, 382

U.S 172,177 (1965)

557 SpiritAirlines Inc. v. Nw. Airlines Inc., 431F.3d 917, 935

(6th Cir. 2005)

558 Kirkwood(n 525).
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Kbut for Af e firm canpreventthe price from falling to the prevailinglevel, it canbe inferred as
havingmarketpower. Thetest is primarilyunderthe stageof scholarsproposals®®® Themeasurement
can be constructedfrom businessplans actual entry and entry from other marketsand the court’s

predictionon the effectsof a merger.

In assessinghe prevailingprice in the first test, judgesusuallyinfer from the anticompetitive effects
producedby the price abovethat market or product level Then, from the effect, they assumethe

prevailingprice and the existenceof market power. In It's My Party, Inc. v. LiveNation, Inc.,*¢° the
artists were askedwhether they would use the serviceof a promoter outside the regionif the price

were increasedabovea prevailinglevel In somecasesthe anticompetitiveeffects of the challenged

conductare usedto determinethe prevailingprice. Forinstance in UnitedStatesv. VisaU.SA,, Inc.,%5?

the market power was establishedby assessmenof the price changesof the product without a

substantialdecreasdn clients

In the EU the price factor is significantin the assessmenof undertakingconduct It is appliedin the
anti-competitive foreclosuretest. Its objective is to detect the harmful effects of the practice on

consumers®? The price factor is evaluated based on customer welfare to assesswhether the

559 Lawrenced WhiteMMarket Power And Market Definition In Monopolization Cases A Paradigmls Missing 201§
COMPETITIONAW AND POLIC¥https:// www.justice goV atr/ marketpower-and-marketdefinition-monopolizationcases
paradigmmissing0>; Dennis W. CarltorM Market Definition. Use And Abuse 20¥5 3 COMPETITIONOLY INTL
<https:// www.justice goV atr/ marketdefinition-useand-abuse> accessed6 February 2023 Steven C SalogM The First
PrinciplesApproachto Antitrust, Kodak and Antitrust at the Millennium 2060 68 Antitrust LawJournall87.

560 811 F.3d 676 (4th Cir. 2016).

561 344 F.3d 229 (2d Cir. 2003).

562 Communicatiorfrom the Commissiore  Guidanceon the Commissiors enforcementpriorities in applyingArticle 82 of
the ECTreatyto abusiveexclusionaryconductby dominantundertakingg(Textwith EEArelevancg (n 529).
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undertakingprofitably harms customers An exampleis Irish Sugar where the undertakingimposed

priceson selectedcustomers which canharmwelfare or choices °¢3

In addition, the price factor is appliedby EUCourtsin the casesof price-basedexclusionaryconduct
exclusivepurchasingobligation (rebate), tying and bundling predation margin squeezeand other
practices It is likely the most critical factor in determiningthe practiceeffect. In the casesof price-
basedconduct the salesprice of the dominant firm, relating to its costs is examinedto define the
foreclosureconduct Asin AKZQ Akzos rivals were as effective as the dominant firm. However,
because of the price set below the averagetotal cost and the smallerfinancialresources the rivals
were forcedout of the market®® In the caseof tying and bundling the undertakingis dominantin the
tying market and attempts to tie the tying productto anothertied product®®® Thecourt assessethe

price factor in the tying andtied marketto comparethe harmful effect on consumers®® In Microsoft,
the Commissionwas concernedabout tying the Microsoft web browser to its Windows Operation

system

Moreover, the price factor is a significantindicator in predation cases’®’ The price is examined

concerningcompetitors but not with the consumer asloweringwill likely benefit consumers®® It will

563 Cas€er-228/97 Irish Sugarv Commissio1999/ ECRI-2969

564 Case62/86 AKZQOChemiev Commissionf1991/ ECR-3359

565 Communicatiorfrom the Commissiore  Guidanceon the Commissiors enforcementpriorities in applyingArticle 82 of
the ECTreatyto abusiveexclusionaryconductby dominantundertakinggTextwith EEArelevancg (n 529).

566 jbid.

567 Predationis when the undertakingdeliberatelyincurreslossesor foregoingprofits in the

short term to forecloseone or more of its actual or potential competitorswith a view to strengtheningor maintainingits
market power

568 Case62/86 AKZOChemiev Commissionf1991/ ECR-3359
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be assessedn the ability of the undertakingto raisethe price abovethe persistinglevelto showthe

intention of predation®®®

3.2.1.5 Costbenchmarks

Themore traditional way the UScourtsdefine marketpower isto comparethe price with the costs In
GenevaPharm Tech Corp v. BarrLabs In¢’® and PepsiCplnc. v.CocaColaCa,** the Courtstated
that the market power shouldbe assessedhroughthe costbenchmark It is deriveddirectly from the
competition theory; in perfect competition the price is equalto the marginalcost asa higher price
would inducemorefirmsto enter, reducingthe priceto its marginalcost®’? Market power existswhen

the competitionis not perfect; it is the ability of a firm to raisethe price abovemarginalcost®”®

Themarginalcost can be measureddirectly or indirectly. Firstly, if the information about the firm's
production is available the MC can be measureddirectly. Secondly it can be inferred from other
sources suchasthe elasticityof demandor the persistenceof price discrimination In the elasticityof

demand the marginalcostis substitutedby the elasticityof demandin the Lernerindex where the
marginalprice canbe inferred from calculatingthe availabledata on the input price ratio relative to

the revenue®’* In other situations applyingpricediscrimination sellingone productat different prices

meansthat the averagetotal shouldbe abovemarginalcost otherwise the firm would bearaloss It

569 Communicatiorfrom the Commissiore  Guidanceon the Commissiors enforcementpriorities in applyingArticle 82 of
the ECTreatyto abusiveexclusionaryconductby dominantundertakinggTextwith EEArelevancg (n 529).

570 GenevaPharm Tech Corp v. BarrLabs Inc., 386 F.3d 485 (2d Cir. 2004)

571 PepsiCplnc. v.CocaColaCa 315F.3d 101 (2d. Cir. 2002)

572 Mankiw (n 414).

573 Marginalcostis the costfor the addition product

574 Sebastiand. A. de-RamonandMichaelStraughaMCompetitionindicatorsfor the UKDepositTakingSector Bankof England

37.
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isassumedhat the lower priceis belowMC the higherpriceis higherthan MC, andfrom this position,

to estimatethe MC.

In addition, in some cases the averagecost is applied to substitute the marginal cost for several
reasons Firstly, in somenew economies suchassoftware the initial fixed costand developmentcost

are substantial whereasthe marginalcostfor additionalsoftware is substantiallylow. Therefore, the
price shouldalwaysbe abovethe marginalcostto maintain solvencyevenif the firm hasno market

power. The R&D cost is associatedwith increasedproduct quality, which can turn into customers
welfareratherthanthe firm s profit.>’ In this case the measuremenbf marginalcostis not significant
to the market power. If the averagecostis usedinstead the fixed costsand capitalcostsare included
in the measurement Secondly evenif the marginalcost is significant sometimesdefining marginal
costis problematicin the real world. However, the averagecostis more accessibléo estimatefrom

financialdata and canbe appliedin different typesof markets

TheEUcourtsapply costfactorsin the establishmenbf practice seffect under EUregulations®’® Asa
price factor, the courts often evaluatecostsin assessinghe market barrier to determine the market
power. In addition, the factor is consideredwhen evaluaing the practice seffect in the casesof

predation tying, and margin squeeze®’’ The averagetotal cost KATC /hd averagevariable cost

575 Inge Graef,Market Definition and Market Power in Data: The Case of Online Platfo@sSeptember 2015)

<https://papers.ssrn.com/abstract=2657732>; Xiaohua Sun, Fang Yuan and YundWakgt Power and R&D Investment:
The Case of Chirgg2021) 30 Industrial and Corporate Change; Béltand Swanson (n 555).

576 Daniel MandresciAbusivePricingPracticesby Online Platforms A FrameworkReviewof Article 102 TFEUor Future
Cases 20&2 10 Journalof antitrust enforcement469.
577 Communicatiorfrom the Commissiore  Guidanceon the Commissiors enforcementpriorities in applyingArticle 82 of

the ECTreatyto abusiveexclusionaryconductby dominantundertakingg(Textwith EEArelevancg (n 529).
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KAVC AhklaverageavoidablecostKAAC °/R andthe longrun averageincrementalcost KLRAIC®R
are assessedvith the price to determine the practice effect. Thosecosts are comparedwith the
undertakingprice to outline the impact of pricing The costfactor is appliedasa benchmark which,
below or aboveit, canindicatethe effect. Forexample if the undertakingsalesprice falls under AAC
this meansthat the undertakingis sacrificingshort-term profit and caninflict losseson the equally
efficient rivals Asthe LRAIGncludesthe specificproduct fixed costsbefore the conduct hastaken
place and it is the cost to produce an additional product line, the price below LRAICcan be the
indication of foreclosureof equal efficient competitor from capturingthe market8® The EU courts
appliedthe LRAI@ostbenchmarkin DeutschePostAgandWanadod®! to assesshe predationpractice
of undertakings whereas in Akzq the AVCbenchmarkwas comparedwith the price. In United
Brands°®? the production cost was compaed with the sellingprice to assesghe profit margin In
summary the costfactor is often appliedasa benchmarkevelto definethe practice seffect, or it can

be used with other factorsto indicatethe practice

578 s the averageof the coststhat could have beenavoidedif the companyhad not produceda discreteamount of (extra)

output

579 the averageof all the (variableandfixed) coststhat a companyincursto producea particularproduct
580 Mandrescu(n 577).

581 CaseCOMP35.141 ¢ DeutschePostAG WanadooEspa~nar Telefdnica (CaseCOMP38.784) Commissiordecisionof 4
July2007
582 Case27/76, United BrandsCompany. Commissiof1978ECLEUC197822,
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3.2.1.6 Profit

Market power is definedasthe ability of firms profitably to maintain price °2° by the USDepartment
of Justiceand the ability to raise price without losing salesso rapidly that price increaseis
unprofitable °%* by Posner Thesedefinitionsof market power have the elementof profit insteadof
ability to raise price above competitivelevel or power to control the price brhe profit factor is
also an essentialelement of EU Court decisiors. The Commissionguidancedefines the dominant
positionasa capableof profitably increasingpricesabovethe competitivelevel .58° In addition, the
profit factor is alsoincludedin the assessmenbof entry barriers exclusionaryconducts price-based

predation, refusalsor other anti-competitive practices

Therefore profit isanessentiakelementof marketpowerunderUSandEUjurisdictiors asthe objective
of the firm is profit maximisation and the reduction of rivals profit can forecloserivals from the

market

Thetheory behindthe assessmenbf profit is to identify any abnormalbehaviourin the competitive

environment If the market is competitive without a barrier to entry, in the shortrun, any abnormal
profit shouldbe removedbecausenew entry will come andthe competitionwill reducethe abnormal
profit. If the marketis toward monopolywith a high barrier, the abnormalcanpersistlongerbecause

the competitiveforcesare weak

583 U.S DEPARTMENTOF JUSTIQ& Antitrust Division | Horizontal Merger Guidelines 25KJune 2015
<https:// www.justice goV/ atr/ horizontatmergerguidelines0>.

584 RichardPosnerand William Lande&Market Powerin Antitrust Cases 1980 94 HarvardLawReview937, 937.

585 Communicatiorfrom the Commissiore  Guidanceon the Commissiors enforcementpriorities in applyingArticle 82 of

the ECTreatyto abusiveexclusionaryconductby dominantundertakingg(Textwith EEArelevancg (n 529).
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Forinstance in United Statesv. Dentsplyint1, Inc., the artificial tooth businesss so profitable that it
coverslossesin other businessesA persistenthigh profit in United Statesv. Microsoft Corpwas a

major factor in the court's considerationof marketpower. In DeutscheTelekom the marginsqueeze
practiceis consideredabusiveif the undertakingchargeson the downstreamrivals deprive them of

profit.>8° Profit is also an essentialfactor in assessingxcessivepricing practices the level of profit
marginis definedasexcessive®’ Theprofitability assessmenis the first stepin the evaluationunder
the United Brandgtest.>®® Thetest requiresprofit to be significantlypersistentunderthe investigation's
marketcontext Theprofit canalsobe assesseavith a reasonableacceptancdevelin other sectorsto

definethe appropriatelevel>®°

In summary the courts often assesghe profit when defining the anticompetitive effect of practices
suchasentry barriers exclusionarconducts price-basedpractices predation refusals or other anti-
competitive practices Thereasonis that the low profit of competitorscanforeclosethem from the

market, andthe high profit of undertakingcanindicatea highentry barrier.

3.2.1.7 Conclusionof courts™ application

Both courts recognisethe critiques of accountingfigures which do not alwaysreflect the actual
economicconditionsof the undertaking However applyingfactorsis commonasthose data are the
most availabletools. Courtsapply accountingfiguresfactors suchas market share high profit, price-

costmargin demandelasticity, and qualitativefactorssuchasmarketdynamics conditions and entry

586 CommissiorDecisionof 21 May 2003relatingto a proceedingunder Art. 82 of the EC
Treaty(CaseCOMPG1/37.451, 37.578, 37.579 ADeutscheTelekomAG, O.J 2003 L2639
587 CaseC-177/16, LatvianCopyright /2017/ EUC2017.689

588 Case27/76, United BrandsCompany Commissiof1978 ECLEUC197822

589 Mandrescu(n 577).
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barriersto assesmg market power andits abusi\e practices Thefactorsare appliedthroughthe tests
constructed accordingto the economic school of thought: efficiency welfare or constrairt. The
distinction betweenthesetwo jurisdictionsis that in UScourts, the factorsare often appliedasdirect

evidence whereasin the EU they are frequently used as the proxy measurementof the effect of

undertakingpractices
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3.2.2 Application of factors by the regulator

Theregulatoryauthority's objectiveis broaderthan that of the courts regulatorsare responsiblefor
monitoring and investigatingthe entire market, rather than just the impact of competition cases As
discussedibove the objectivesof competitionlaw and policy may vary dependingon the jurisdiction
andeconomicschools*®? Inthe UK the primaryobjectiveisto supportmarketcompetitionandprotect
vulnerable consumers which is aligned with the Europeanordoliberal school*** The objective of
consumerprotection includesthe outcomesof a lower price, higher quality, and the launchof new
products and services whereas the objective of a competitive environment includes promoting
competition and supportingwelfare growth. °°2 Their actions consistof monitoring the competitive
environment investigatingmerger cases and proposingto improve the specificmarket competitive

environment

In addition to the broader objective the funding available resources and the structure of the

regulatorybody are more robust, resultingin the more specialiseroad applicationof the technique

590 TheParallelsbetweenthe HavardStructuralSchooland Article 82 ECand the Divergencedetweenthe Chicagaand Post
ChicagaSchoolsand Article 82 EC (2008 4 EuropeanCompetitionJournal213; DavidGerber(n 514); Hovenkamp(n 482).
591 Mergers - the CMAs Jurisdiction and Procedure CMA2 GQUUR
<https:// www.gov.uk/ governmentpublicationgmergersguidanceon-the-cmasjurisdictionand-procedure> accessed 9
February 2022 CMAV Regulation and Competition A Review of the Evidence
<https:// www.gov.uk/governmentpublicationgregulationand-competition-a-review-of-the-evidence Market Studiesand
Investigations Guidanceon the CMAs Approach CMA3 GQRVUK 5 July2017).

592 CMA Regulatiorand Competition (n 592).
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in the assessment®® Becausef awide scopeof objectives variousresourcesand more funding their
tools are interdisciplinary with sophisticated knowledge Moreover, regulators constitute an

organisationwith better accesgo resourceghan courtsdealingwith specificcases®%*

Consequentlyin additionto the factorsandtools appliedby the courts suchasconcentration effects
on price, costvariation and profit variation, and effect on competition tests, big data and consumer

behaviourfactorsare incorporatedinto the assessment

Thissectionwill discusghe distinctionbetweentraditional andnew markets aswell asthe regulator’s

assessmentools.

3.2.2.1 Traditional and New Markets

In traditional markets there are typically only suppliersand consumers their products consist of
traditional goodsand services However with the advancemenbf digital technologies new markets
haveemerged suchasdigital ads(Googleand Yahog, seach engines(Googleand Bing, transaction

platforms (Alibabaand Amazor), and variousother online platforms

Accordingto the UK GovernmentWhite Paper the Fourth Industrial Revolutionis a  fusion of

technologiesthat will disrupt nearly everyindustry in every country, creatingnew opportunities and

593 CMA Structure GQR/UK <https:// www.gov.uk/governmentpublicationgcmastructure/ cmastructure-chartasat-

march2019>.

594 Stefan Huntb NThe Technologyled Transformationof Competition and ConsumerAgencies The CMAs Experience
<https:// www.gov.uk/governmentpublicationgthe-technologyled-transformationof-competition-and-consumeragencies

the-cmasexperience.
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challengedor people placesand businesses®® In new or existingmarkets competitionis pressured
by emergingtechnology and the accompanyingbusinessmodel For instance the traditional UK
broadcasimarketfacescompetitionfrom new streamingservicesuchasNetflix, Disney, and Amazon

Prime

The features of the new market can be the multisided dynamic market with digital products and

network effects Theproduct of a new marketcanbe traditional goodsor servicesor a digital product

suchassoftware data or online service®%®

Themultisidedmarketcanbe two or more. Thetwo-sided platform providesgoodsor servicego two

groupsof customers andthe platform actsasanintermediatebetweencustomers®®’ An examplecan
be Amazon which provides a platform for producersto sell their productsto consumers These
multisided platforms or marketsfind, match and facilitate a transaction between members which

reducesthe finding and matchingcosts accumulateaudienceswhich canresultin the network effect;

595 CMA Regulatiorand Competition (n 592).

596 Movies on Pay TV Market Investigation (CQ\ GOMKIK) <https:// www.gov.uk/cmacasesmovieson-pay-tv-market
investigationcc> accessed31 January2023 Mobile EcosystemdMarket Study Final Report GQR/UK 4 August 2022
<https:// www.gov.uk/governmentpublicationgmobile-ecosystemsnarketstudy-final-report> accessed4 February 2023
Payment Protection Insurance (PP) Market Investigation (CGQ\ GOMWIK <https:// www.gov.uk/cmacasespayment
protectiorrinsuranceppi-marketinvestigationcc>.

597 DavidSEvan#TheAntitrust Economicof Two-SidedMarkets 2003 YALEL ONREG325.
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and shareresourcesbetweengroups minimisng the costsof services’*® Comparedo the traditional

market, they are more costeffective’®® and featuredwith the network effect.®°°

The competition in a new market can be dynamic Dynamiccompetition is where incumbentsand
newcomerscompete through continuousinnovation and participantsare under pressurefrom the
new product, technology or businessmodel®°* Newcomersr incumbentscanuseinnovationto enter
or redefine the market®’? Technologicaladvantageis essentialin this type of competition, and
competition frequently occurs through technologicalinnovation Examplesinclude social media
platforms (FacebookTwitter and TikToR with constantupdatesor streamingserviceqNetflix, Disney
Plusor Amazorn). Inthesemarkets the initial investmentto build a customerbase achievinga network

effect, canbe costlyandtake an extendedperiod.®°?

In summary the new marketspossesdlistinctivefeaturescomparedto traditional markets Therefore
new factorswere developedfor assessinthesemarkets suchasnetwork effect, dataaccessswitching

costs and customerresponses

598 DavidSEvan#ThelndustrialOrganizatiorof Marketswith Two-SidedPlatforms CoKapetitionPolicylnternational 19 April
2007) <https:// www.competitionpolicyinternationatonvthe-industriatorganizationof-marketswith-two-sided
platformg>.

599 Baun®l and Swanson (n 555).

600 A detaileddiscussiorabout network effect will be in the New marketassessmentactors part.

601 CMA Regulationrand Competition (n 592).

602 Dynamic Competition in Online Platforms Evidence from Five Case Study Markets GQVUK
<https:// www.gov.uk/ governmentpublicationgdynamiccompetition-in-online-platforms>.

603 Mergers- the CMAs Jurisdictionand Procedure CMA2 (n 592).
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3.2.2.2 Assessmenfiools

In additionto traditional tools, regulatorshaveutilised big dataand Al to assesslynamiccompetition

Datacollection tools

In additionto traditional data collectionfrom financialreports and private databasesa hew technique
hasbeendevelopedin the collectionand processingf data: the collectionof big data, web scraping

complaints and data analysiswith Al applications

Bigdata and data pipelines

Inresponseo disruptivetechnologychangesregulatorsshift to enhancedataacquisitioncapabilityby
creatingdata units suchasthe StrategicData AnalysisUnit of the ACCGnd the AdIC®%* Theseunits

areresponsiblefor data collectionand analysis

In Googles and Bings searchmarket assessmenta massie amount of 4TBof data was collectedto
analysethe effectivenesf Googlesearchresultscomparedto Bingand the relationshipto the price

of targetedadvertising®°® An Al applicationmatchedthe searchdatafrom Googleand Bingto compare
the effectivenessf searchengines It wasfound that Googles searchon lesscommonsearchesvas
30times better than Bingds. In the caseof mobile ecosystems500 GBof data from Appleand Google

Play was collectedto assessthe competitive environment and it was concludedthat the search

604 2021 Compendium of Approaches to Improving Competition in Digital Markets cMA
<https:// www.gov.uk/ governmentpublicationgcompendiumof-approachego-improvingcompetitiorrin-digitatmarkets>.
605 SimeonThornton ChrisJenkings GiacomoMasonand DanGriffiths (2020, Openingthe BlackBox An Analysisof Googles

Behaviorin Searchand DisplayAdvertisingUsingLargeScaleDatasets CompetitionPolicyInternational Antitrust Chronicle
October2020
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algorithmwasmore important than other app discoverychannels’°® Bigdataanalysisanalsobe used
pre- and postannouncemenbf the mergerto assesgproduct quality.®®’ Bigdataanalysigs essential

in finding competitiveadvantagesind market power in those new markets

Anothermethodto acquiredataisto establishdata pipelines A pipelineis a connectionbetweenthe
data sourceand the destinationof the data application In the caseof pipelines new data updates
automatically providing frequently refreshed data for processing CMA has established several
pipelines Oneis CMAs CovidTaskforcepipeling where data on companyobligationsto consumers
relating to Covidis updated Thispipeline enablesCMAto respondrapidly to the situation regarding
COVIBL9 restrictions Another is the complaint pipelines where data on complaintsis uploaded
allowing CMAto understandthe companys issuesin the marke sector. To processthe vastnumber
of complaints around5000per week, CMAappliedAl with natural languageprocessingechniquesto
procesghe complaints Currently CMAisworkingonthe pipelinefrom Companiesiouse The pipeline

will gatherintelligenceon companiesandthe state of the market, suchasmarket shareand profits.®°®

Scraping

Scrapings the automatic collectionof web data through software Thedatafrom scrapingwith Al or

human data monitoring can detect market issues such as price spikesor servicequality, from the

606 Online Platformsand Digital AdvertisingMarket Study GQUVUK 1 July2020 <https:// www.gov.uk/cmacasesonline-
platformsand-digitatadvertisingmarketstudy>.

607 Using Natural Language Processing in Competition Cases CoKipass Lexecon 22 March 2022
<https:// www.compasslexecanonythe-analysisusingnaturatlanguageprocessingn-competition-case$03-22-2022>.

608 StefanHunt. (n 595).
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consumerexperienceside® CMAscrapingapplicationsare built from companywebsitedatato check
complaintsand socialmediaendorsements® Anexampleis the paydaylendingmarketinvestigation
where data scrapingfrom the lender's website was usedto verify compliance®!! Web scrapingand

innovativedataanalysigechniquesoffer significantpotential for marketinvestigationand monitoring

609 e Chen Alan Mislove and Christo Wilson (2015 PeekingBeneaththe Hood of Uber in Proceedingsof the Internet

MeasurementConferencgIMC2015),

610 Social Media Endorsements CMA 2022 <https:// www.gov.uk/cmacasessociatmediaendorsements accessed6

February2023
611 paydayLendingMarket Investigation CM@ <https:// www.gov.uk/cmacasespaydaylendingmarketinvestigatiors.
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3.2.2.3 Assessmenstructure

The current approachby the authority is the marketbasedassessmentAccordingto this approach
the authority constructsa theory of harm specificallyadaptedto the type of marketandthen conducts

the evaluation®'? Theconductof competitivemarket assessmentanbe dividedinto two steps®'® In
the first step, a theory of harm, or the specificitiesof the targeted market, is constructedbased on
how competitionisweakeneddueto the targetedmarketcharacteristic$** Thefirst stepisto establish
an assessmentrameworkbasedon the generalcharacteristicof the market, which canbe assessed
in the next step by relating these frameworkfactors Thesecondstepis to selectfactorsrelevantto

the frameworkand conductthe analysis

In the first step, the analysisof the positionsof firms, nature of the products customerbaseandthe
nature of competition and possiblestrategiesof the firms and the growth of the market®!® The
competition in a dynamicmarket will likely differ from that in a stable market, as well asfrom an
expandingnarketandfrom marketswith network effectscomparedto thosewithout. Thecompetitive

characteristicof the market canvaryand be specificto the target market51°

612 Market InvestigationsGuidelines CC3 (GOVUK 5 July 2017 <https:// www.gov.uk/governmentpublicationgmarket
investigationsguidelines accesse®9 January2023 Mergers- the CMAs Jurisdictionand Procedure CMA2 (n 592).

613 Mergers Guidanceon the CMAs Jurisdictionand Procedure140, Market InvestigationsGuidelinesCC3(n 613).

614 Mergers Guidanceon the CMAs Jurisdictionand Procedure(n 614); Market InvestigationsGuidelines CC3(n 613).

615 Market InvestigationsGuidelines CC3(n 613).

616 jbid.
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Thefactors are selectedwith weightsaccordingto the assessmenframeworkin the next step. The
possiblefactor groupsinclude unilateralmarket power, barriersto entry and expansiorand customer

response In addition, new marketfactorsinclude data access switching costsand network effects.

Lastly a model basedon the factorsis constructedusingassessmentmethods Thereare qualitative
and quantitative methods regulators often apply a mixture of methods in market competition
assessmentBehaviourafactorson the consumerandsuppliersides’!’ canbe capturedbetter through

surveysand interviews®!8

3.2.2.4 Assessmenfactors and methods

Thefactorsexaminedby regulatorsare separatedinto the traditional and new economygroups

3.2.2.4.1 Traditional factors

Factorsrelated to production quantity and quality, costs profits, employment time and consumer
benefits are commonlyusedto measurethe competitive environment®?® Theycan be grouped as
monetary or non-monetary. For instance costs and profits are monetary factors that provide a

standardcomparisonunit. Other factors suchasconsumersurplusor employment canbe converted

617 UnlockingDigital Competition Reportof the Digital CompetitionExpertPanel (n 236).

618 Lucian AlexaMy Methods of Analyzing Market Power 20K 35 ROM COMPETITION J
<https:.// papersssrncom/abstractE271434%.

619 Competition AssessmentToolkit - OECD https:// www.oecdorg/ competitiory assessmentoolkit.htm> accessed4
December2022
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to a monetary unit for comparisonand application using different calculation methods These
independentvariables in combination createa marketpowerindex barriersto entry and expansion
and customerresponse The barrier and market power assessmentan be concludedby analysing

independentfactors

3.2.2.4.1.1 Entry and ExpansiorBarriers

Thehigh entry barrierscanalsobe associatedvith harmto competition In the bankingindustry’2°or
merger case investigations’>® CMA found that high entry barriers could lower the competitive
environment with severalcommontypesof barriers®22 Thefirst one is the highinitial set-up costs If
a high proportion of investmentcostis sunk it canact asan entry or expansionbarrier. Asin Tobii

AB®22 the newcomersare deterred by unrecoverablecosts

Another type of barrier is switchingcosts which include supplierreputation and brand loyalty. This
occuis whenthe productis essentialor tied to a long contractor exclusiveagreementwith high costs
Forinstance in the investigationof the mobile market, usersswitchingto other devicescanlose access

to the existingservicesand ecosystenf?* Assuch usersare reluctantto switchto anotherbrand In

620 Digital ComparisonTools Summaryof Final Report GQYUK) <https:// www.gov.uk/governmentpublicationgdigital
comparisontools-summaryof-final-report/ digitatcomparisontools-summaryof-final-report> accessedt December2022
621 In YorkshirePurchasingOrganisationFindel EducationLimited , Prosafe SEFloatel International Limited Arriva Rail
North/Northernrail franchise

622 Market InvestigationsGuidelines CC3(n 613); Mergers Guidanceon the CMAs Jurisdictionand Procedure (n 614);
CompetitionAssessment oolkit- OECD(n 620).

623 Tobii AB' SmartboxAssistiveTechnologyLimited and SensorySoftwarelnternationalLtd

624 Mobile Ecosystem#larket StudyFinalReport (n 597).
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the EVchargingnarketinvestigation alongterm exclusiveagreementbetweenElectricHighway with

80% of the marketshareandthe other three supplierswasfound, whichcreated an entry barrier. °°

Thethird type of barrier can be the presenceof economiesof scale In a market with economiesof
scale the initial investmentis high. Therefore the entry shouldbear high entry risk. Other barriers
suchas network effects and technologicabarriers are usuallyassociatedwvith a new market, where

competitionis dynamicwith innovation®2¢

Lastly the incumbent can benefit from an early mover advantagedue to the combinationof high
switching costs network effects and other barriers Sincesome of these barriers have cumulative

effects the incumbentcangaina data and loyalty advantageover newcomers®?’

3.2.2.4.1.2 Market power factors
The market power factors are concentration price, costs profitability and the indicesderived from
them. Inadditionto thesepricefactors other non-pricefactors suchasproductqualityandinnovation

are considered

Highmarket concentrationis often associatedvith a lesscompetitiveenvironment Theinvestigation

of advertisingservicesand the retail grocerymarkets concludedthat the high concentrationharmed

625 ElectricVehicleChargingMarket Study GQR/UK 25 March 2022 25 <https:// www.gov.uk/cmacaseselectricvehicle
chargingmarketstudy>.
626 Market InvestigationsGuidelines CC3(n 613).

627 Viscusiand others (n 94).
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the competition®?® Concentratiormeasurementanbe conductedusingmarketshare concentration
ratio, HHI index, or other concentrationindices In addition, the UK authority appliesthe Logit
CompetitionindexKLOCI AvMchis computedasone minusthe suppliers weighted averagemarket
share acrossits submarket The weight of the market shareis assignedby the significarce of the

submarketto the supplier®2®

The authority often usesprice patterns and price comparisons3° The abnormal price pattern may
indicatea lackof competition Theprice patterns suchasa stablepricetrend or a graduallyincreasing
price, can be an indication of high market power. On the other hand the price adjustment of
competitorsat onetime canindicatecoordinatedeffects®3! Thepattern canbe assesseth conjunction
with other factors For example in the groceryand bus servicemarkets the priceswere compared
with concentration in different local markets®3? A high price of the same product in a more

concentratedareacanmeana lackof competition

Moreover, the price-costmargincanbe appliedto the assessmentit is calculatedasa measurement
of marginalcostandrevenue presentedasa percentageof revenue®*? A pattern of high priceemargin

costsmayindicatehigh switchingcostsor informationasymmetry ascustomerscannotswitchto other

628 Market InvestigationsGuidelines CC3(n 613).

629 Groceries Market Investigation (CQ\ GOMWIK) <https:// www.gov.uk/cmacasesgroceriesmarketinvestigationcc>
accesse®1 January2023

630 Market InvestigationsGuidelines CC3(n 613).

631 ibid.

632 |Local Bus ServicesMarket Investigation (CG (GOVUK) <https:// www.gov.uk/cmacaseslocatbus-servicesmarket
investigationcc> accessedl January2023 GroceriedMarket Investigation(CG (n 630).

633 GroceriesMarket Investigation(CG (n 630).
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providers and have to pay high prices However high priceemargin coss may indicae weak

competitionif the MCis below averagecosts suchasin the caseof digital products®®*

Profitability

The UKregulators measurementof profitability dependson two conditions Theseincludethe data
validity and sector specificity For example the return on equity ratio is consideredan indicator of
profitability in the financialsector®3® whereasthe return on capitalratio canbe appliedin the sectors
with high capitalinvestment®3® In the sectorwith long-term high-capitalisednvestment the cashflow
modelwith aninternalrate of return ( IRR) canbe usedto calculatethe profitability.®*” Theaccounting

standardfor measuremenis UKGAAP

Highprofit canbe interpretedin severalways A staticlevelof highprofit canindicateweakcompetition
ascompetitionoften createsa profit fluctuation andreducesthe profit marginto arate lower thanthe

normal rate in the longterm.®38 Additionally, high profit canindicate high market power or an entry
barrier..*® However it can also stem from cyclicalfactors such as higher productive efficiency or

innovation Therefore this factor shouldbe examinedin conjunctionwith all other factors

634 Market InvestigationsGuidelines CC3(n 613); UnlockingDigital Competition Reportof the Digital CompetitionExpert
Panel (n 236).

635 PaymentProtectionInsurance(PP) Market Investigation(CG (n 597).

636 BAAAIrports Market Investigation(C@\ GOMIK) <https:// www.gov.uk/ cmacasesbaa-airportsmarketinvestigationcc>
accesse®1 January2023

637 Movieson PayTVMarket Investigation(CG (n 597).

638 Berghand Camesascén 519).

639 Market InvestigationsGuidelines CC3(n 613).
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Market indexes

Individual factors such as price, cost and profit can be combinedto create more sophisticated
measurementindexes The indexes such as PanzatRosse Lenner and Boone were designedto
measuremarketpower. Theyare basedon the principleof generaleconomictheory, which statesthat
market power is the ability to raise pricesabovethe competitive level Theseindexesmeasurethe
price relative to a level defined asthe normallevel In the caseof PanzarRossethe normal level is
definedthroughreverue; for Lenner it is definedthrough marginalcost andfor the Booneindex it is

defined by profit.

3.2.2.4.2 New market factors

In addition to traditional markets new markets such as searchand digital advertising®*® mobile
ecosysters,®*! digital comparison tools®*> , and app stores®*® have been established utilising
technologicaladvancementsTherefore new assessmentactors were defined accordingto the new
market characteristicsThenew market characteristicare dynamiccompetition, multisidedplatforms

and possibledigital products Theassessmentactorsincludethe network effect, the role of data, and

640 @nline Platforms and Digital Advertising Market Stdédyn 607); Antitrust: Google Finedil.49 Billion for Online

Advertising Abusé (European Commission - European Commissidn
<https://ec.europa.eu/commission/presscorner/detail/en/IP_19_ 1770>.

641 Mobile Ecosystem#/arket StudyFinalReport (n 597).
642 Digital ComparisonTools Summaryof FinalReport (n 621).
643 Investigationinto Apple AppStore GQY/UK 31 October2022) <https:// www.gov.uk/cmacasesinvestigationinto-apple

appstore>.

-194-



the switchingcosts whichcanarisefrom qualitativefactorssuchasproductor servicequality (content,

features functionality, and performancg and brandloyalty.

Theassessmenincludesfactorssuchasnetwork effect, multi-sidedmarket, andthe role of datain the

new economies**

1 Accesdo data It canbe a competitive advantagein the marketwhere the businesanodelis
basedon the monetisationof data.®® In the digital ad market, the data is usedto provide
searchresults which are monetisedwith advertisements In Microsoft/Yahoo the European
Commissiorioundthat the datascaleisirrelevant®4® however, in GoogleandBing the amount

of datais found relevantto the searchresult®*”

1 User behavioural and qualitative factors such as content and brand loyalty, features

functionality, and performance canconstitute a high switchingcostfactor.548

T Switchingcosts In the mobile market investigation the switchingcostsare found to be the
primary competitive advantageof iOSand Android ®*° The independentfactors influencing

switching costs include barriers such as consumer disengagement satisfaction with the

644 2021 Compendiunof Approachego ImprovingCompetitionin Digital Markets (n 605).

645 Graef(n 576).

646 CaseNo COMPM.5727 AMicrosoft’Yahod SearchBusiness18 Feh 201Q paras160-174

647 K OToole SusarAthey. How Big Data Change®Businessanagement TheStanfordeconomistexplains
how trovesof digital data will reshapecompetition Insightsby StanfordBusiness20 Sep 2013 availableat
http:// www.gshstanford eduinsightd susanathey-how-big-data-changesbusinessmanagement

648 Mobile Ecosystem#larket StudyFinalReport (n 597).

649 jbid.
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characteristicoof Androidand iOSdevices and brand loyalty. Theinvestigationshowedthat
31% of iOSusersand 35% of Android users did not see benefits from switching which

constitutesa high entry barrier.®%°

Networkeffect. Inthe data-drivenmarket, where dataisacquiredandmonetised the economy
is usuallycharacterisedoy economiesof scaleand the network effect. 5! The network effect
competitioncanturn into the tipping effect. It is the effect of competition andwherethere is
fierce competition at the initial stage of building a customer base one platform becomes
dominantoverother platforms®°2 In assessinthe new market, one of CMAs primaryconcerns
is the network effect and its derived tipping effect.®>®* For example in the merger inquiry
FacebookGiphy the CMAassessedhe potential effect on market power with the acquisition
of Giphy, strengtheningthe Facebooknetwork effect.®>* In the gamingindustry, where a high
customer base can attract more customers Microsoft attempted to acquire ABK a game
provider, to increaseits network effect andraisebarriersto entry.®>* In summary the network

effectis a strongindicator of a barrier that canevolveinto atipping point.

651 Graef(n 576).

652 JeanPierre H Dubé, Giinter J Hitsch and PradeepK ChintaguntdTippingand Concentrationin Markets with Indirect

Network Effects 20K0) 29 Marketingscience(ProvidenceR1.) 216.

653 Mergers Guidanceon the CMAs Jurisdictionand Procedure(n 614).

654 Facebookinc(NowMeta Platforms Inc) / Giphy, IncMergerinquiry GQY/UK 9 Januan2023) <https:// www.gov.uk/cma

casesfacebookinc-giphyinc-mergerinquiry> accessed February2023

655 Microsoft/ ActivisionBlizzardMergerInquiry GQ¥UK 5 January2023 <https:// www.gov.uk/cmacasesmicrosoftslash

activisionblizzardmergerinquiry> accessed February2023
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3.2.3 AcademicAssessmeniMethods

In this section the methodsappliedin academiawill be examined In the academicevaluationof the
assessmenfactors and their impact, statisticalmethodsare applied Firstly, at the initial stage the
theoreticalmodel will be constructed In the next stage the data collectionwill be processedLastly
the appropriate model with factors will be defined to test the theory. The regressionmodels and
comparisonof factorsare appliedto find the correlationand explainthe interaction The DiDmodelis

usuallyusedto measurethe impacts especiallythe regulatoryimpact

Moreover, in some caseswhere the impact cannot be calculated with the DiD model, several
correlationtestsare conductedto infer the impact Academicslevelopassessmentheoriesor models

with their factors which are then applied by courts and regulators Somerecent paperson the
assessmentactorswith the applicationof DiDmethodsand regressiomrmodelsin academiaor applied

by CMA>¢ will be illustrated below.

3.2.3.1 Application of the regressionmodel

In this section several studies will be illustrated as examplesof model application One of the
pioneeringpaperson competition policy was a study on concentrationby Bain®°’ Theauthor argues
that concentrationin the market leads to high profit or monopoly power. Financialdata of US
companiesrom 1936to 1940wascollectedto test with a market and profit model Theobjective of
the modelwasto find a significantcorrelation betweenmarketconcentrationand companyprofit. The

resultis not conclusive asthere is no significantcorrelation®°®

656 CMA Regulationrand Competition (n 592).
657 Bain(n 478).
658 jbid.
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Anotheris Egerts researchon the innovationlevel®*° Dataon companiesregulationand innovation

levelsfrom 34 OECLxountriesover 30 yearswas collectedto create a productivity model Theyfind

that the levelof regulationcanbe explainedby productivity in capitaland labourdistribution andthat
the impact of the level of regulation on productivity is correlated with reduced research and

developmentactivities®®® Theperformanceof communitybankswasmeasuredn the paperby Fayman
et al. Financialdata from community and non-community banks were modelled to outline the
performance Nguyenand Barth conducteda paper on the regulatory impact on small businesses
loans®®* A modelwith a dummyvariablefor communityor non-communitybankswastested. It finds

that the communitybanks factor is significantin the provisionof smallbusinesdoans

3.2.3.2 Application of DiDmethod

DIDmodelandits derivativemodelare often usedto measurethe impact Thefollowingpapersapplied
the methodsto measurethe regulatoryimpactof factorssuchas price, output, cost, profit and entry

barriers

659 Balizs FgertMRegulation Institutions, and Productivity New MacroeconomidEvidencefrom OECDCountries 2046 106
TheAmericanEconomidReview109.

660 jhid.

661 NguyenTH Nguyenand JamesR BarthMCommunityBanksvs Non-CommunityBanks Where Is the Advantagein Local

SmallBusinesd-unding) (2020 48 Atlantic EconomicJournall6l
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Bagchiand Sivadasaranalysedthe regulatoryimpact on price by applyingthe DiD method.®®? The
regulationchangesaffect the entry barrier, whichin turn altersthe price across19 statesin the US
Theyfind that the regulatoryimpactof loweringthe entry barrier resultedin a 5.5% to 6.8% reduction

in prices but the regulationhad no impacton the quality.

Guiomard conducted another researchthat applied the DiD method to the impact of airport slot
regulationand the competition environment The author usedDublin Airport asa casestudy.®®® The
author concludesthat the effects of changingfrom the grandfatheredrule to the auction slot rule

increase 24 million passengersyearand EURCB1 billion of consumenvelfare gain

Anillustration of regulatoryimpact researchon costand profit with a more sophisticatedversionof

the DiDmethod canbe the researchon the USlocaltelephonemarketby Fanand Xiaa®%* Theauthors
appliedthe DiD principle of counterfactualanalysis Before 1996 the marketwas a monopoly under
BellChildrenCompanies andthe reform of regulationallowedother carriersto enter the market Data
on entry was collectedfrom 1998to 2002 the date of regulatoryenforcement to predict potential
entries and then comparedwith actual entriesto create a control group. The treatment group was
establishedthrough the changeof the model subsidypolicy parameter which was comparedto the
control groupto estimatethe impact®®® Theauthorsfind that a subsidyequals5% of entry costand

reducesthe shareof the monopolymarketto 32% (comparedto 52% in the data) in 1998andto 7%

662 Sutirtha Bagchiand JagadeesliSivadasalBarriersto Entry and CompetitiveBehavior Evidencefrom Reformsof Cable
Franchisindregulations 20K 65 TheJournalof IndustrialEconomic$10.

663 Cathal Guiomardl Airport Slots Can Regulation Be Coordinated with Competitor) 13 Klarch 2016
<https:.// papersssrncom abstractE276984%.

664 YingFanand Mo XiadMICompetitionand Subsidiesn the DeregulatedUSLocalTelephonelndustry 20¥5 46 The RAND
Journalof Economics51

665 jbid.
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by 2001 (comparedto 23% in the control group).®®® Thismeansthat a subsidyin entry costscanstably
reducemonopolypower. However comparingthe sizeof the market, the researchfindsthat it ismore

effectivein a smallmarket

Thereare variousstudieson competition law, suchas a study on the regulatoryimpact on firms by
Baileyand Thomas®’ It findsthat new firms establishedn a regulatedmarketare fewer thanin aless
regulatedmarket Anotherstudy by Ohsfeldtand Liexaminesthe regulatoryimpacton the quality of
the health sector®®® Theycomparetwo groups one in the state with a certificate-of-need KCON A
policyand anotherwithout sucha policy. Theyfind that the likelihoodof stateswith theserestrictions

havinghigh ratingsis lower than that of stateswithout restrictions ®®°

In summaryof the methodsfrom the abovestudies the datasetof parameters(or factorg is collected
to constructthe model Accordingto the statisticalresults the correlationsand significanceof the
factors can be estimatedto explainhow regulationimpactsthe model sparameters In addition to
modelling comparisonsand counterfactual analysesbetween factors models or groups can be

conductedto estimatethe quantitativeimpact

666 jbid.

667 JamesBailey and Diana Thoma#1RegulatingAway Competition The Effect of Regulationon Entrepreneurshipand
Employment 20K7) 52 Journalof RegulatoryEconomicdl.

668 RobertL Ohsfeldtand Pengxiand.iMState Entry Regulationrand HomeHealth AgencyQuality Ratings 20%8) 53 Journalof
RegulatoryEconomicd.

669 jbid.
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3.3 Conclusion

In summary the examinationof underlyingtheoreticalapproachescanbe concludedasfollows:

1 Accordingto its objective the regulatory impact assessmentan be evaluatedacrossfour

f

dimensions economicefficiency welfare, freedomof competition, and justicedistribution.

The differencesin competition law and policy s objectives by schoolsof thought lead to
different weights of the factors and interpretation of competition issuessuch as vertical

restraintor predatorypricing

The developmentof methods and factors has an accumulativeeffect on the application of

other fields Despitethe differencesin theoreticalapproachesthe weight of factorscandiffer.

However, the list of factorsaccumulates

In addition, the examinationof the applicationby academia courts and regulatorscan be concluded

asfollows

)l

The assessmenby the court, in comparisonwith regulators has different objectivesand is
limited in resources whereasthe purpose of academicresearchis flexible and broad, and
courtsand regulatorsare specific

Regardingresources factors and methods applied by the court are limited comparedto
regulatorsand academicsRegulatorcanaccesdig data, constructthe pipeling anddevelop

Al assessmensoftware, but scholas are constrainedin datasetsizeand access

Therearethree stepsin the regulatoryassessmendf the competitivelevel Inthe first step, the market

characteristicsare examined Theseinclude the positionsof firms, the nature of the products the
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customerbase andthe nature of competition Possiblefirm strategiesshouldbe considered to create
the assessmentramework Theseincludethe following featuresof the marketdynamics

1 Dynamicmarketor not?

1 Traditionalor digital product

I Stableor expandingmarket

1 Overall isit atraditional or new market?

In the secondstep, the assessmentactorswill be selectedfrom the following two lists:
1. Entryand expansiorbarrier factors

1 Initial set-up costs

1 Economie®f scale

1 Technologicabarrier.

1 Network effect.

1 Switchingcostsfrom reputation, brandloyalty, data acces®or servicequality factors
1 Combinationof the abovebarriersasa first moveradvantage

2 . Market power factors

| Concentration

1 Price

1 Costvariation

1 Profit variation

T Market power index

The selection of factors should be the more factors the better interpretation of result, as an

individual factor analysiscannot illustrate the whole picture. For instance the high concentration
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assessedndividually cannot indicate high market power. Additionally profit can relate to cyclical
factors or specificmarket characteristics All factors should be examinedin conjunctionwith each

other.

Thelast step involvesconstructinga model basedon the factors alongsideassessmeniethodsand

tools. Thesetools may be traditional or incorporatenew techniques Thelatesttools utilised by CMA
includebig data pipelinesor data scrapingcombinedwith Al big data analysis Methodscanbe either
qualitativeor quantitative. Thereare behaviourafactorsonthe consumerndsupplierside$’®, which
canbe capturedbetter through surveysandinterviews®"? It is possibleto applya mixture of methods
in market competition assessmentFinally the interpretation of factors assessedeparately canbe

comparedor appliedwith counterfactualassumptiongo generatea broad understandingof results

670 UnlockingDigital Competition Reportof the Digital CompetitionExpertPanel (n 236).
671 Alexa(n 619); Digital ComparisonTools Summaryof FinalReport (n 621); Investigationinto Apple AppStore (n 644);
PaydaylLendingMarket Investigation(n 612).
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4. ChapterFour. EmpiricalAnalyses

Introduction

In this Chapter the empiricaldatais collectedto test the assumptions The chapteraimsto providea

normative model of how open OBregulationsimpactthe competitivemarketenvironment

Theimpactfactor groupsin the previousChaptersare entry and expansiorbarrier factorsand market

power factors Theentry barrier factorsare setup costs reputation, network effect with economyof

scale switchingcosts servicequality, and loyalty. The market power factors are concentrationand

market power indexbasedon price, costor profit variation

Accordingly the empiricaldata are collectedto model the OBregulatoryimpacton public sentiment

toward OB(reputationfactor), servicequality and quantity, switchingcosts network effectand market

power factors Therefore the Chapteris divided into four parts correspondingto five groups of

analysesThe fifth isthe generalimpactmodelwith all factors

1

Partone. Factorselectionof the impactmodel
Parttwo. Theanalysisof the Openbankingregulatoryimpacton public sentiment
Partthree. OpenBankingservicequantity and quality analysis

Partfour. Theanalysisof Openbankingregulationson switchingcostsand network effects

in the UKbankingmarket

Partfive. Theanalysiof the OBregulatoryimpacton banks operationsand marketpower.

Part six GeneralOBregulatoryimpactmodel It is where all factors are put together to

modelthe regulatoryimpact
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The analyss reveak severalinsights Firstly, the sentiment analysisshowsthat OB regulation could

impactthe sentimenttoward OBby increasinghe meansentimentscoreby 11%. In addition, the topic
extractionshowsthat sometopicswhichexistedduringthe uncertaintyperiod were not discused after

the uncertaintyresolution After the OBregulatoryenforcement the topicsnow focuson enforcement
deadlinesand the issuesregardingthe least advantageougroups suchas smallfirms and indigent

people Secondly the regulatory impact on service quality and quantity shows a substantial
quantitativeincreasen servicedemandand a possibleshift in the competitiveenvironmentcausedoy

unevenregulatoryimpacton servicequality betweenbankinggroups Thetopic extractionshowsthat
the OB regulatory enforcement has closed the discussionsabout security issues however, the

discussionabout issueswith app updates freezing and stopping the apps remains Thirdly, the
measurementof the network effect indicatesa high probability of the impact after OB regulatory

enforcement Fourthly, the analysisof market power and bank operations shows an insignificant
regulatoryimpacton costsand income However the competitive environmentis weakeningdespite
the decliningmarket concentration Lasty, the generalimpact model predicts a further weakening
competitive environmentwith the following statisticallysignificantimpact factors public sentiment

accountswitchingnumber, network effect and number of reviews
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4.1 Regulatoryimpact model factor selection

In this section the regulatoryimpact modelis constructedbasedon the assumptionsand assessment
of factorsby courts regulatorsand academia To summarisethe findingsin the TheoreticalChapter
and the Applicationof impact factors by other actors there are severalstepsin constructingthe

assessmeninodel

In the first step, the market characteristicsare examined Theseinclude the positionsof firms, the
nature of the products the customerbase and the nature of competition Possiblefirm strategies
shouldbe consideredo createthe assessmentramework In the secondstep, the assessmentactors
will be selectedfrom the following two lists. entry barrier and market power factors Thesestepswill

be conductedin the following sectionsto definethe model

4.1.1 Market CharacteristicAssessment

4.1.1.1 The product of the market

OBmarketis an ecosystemwith the banksasthe core, surroundedby the TPP Theecosystemhas
two typesof markets the traditional core marketandvariousmixedtraditional and multisidedmarkets

createdby TPP

Thecore systemconsistsof banksin the traditional market It possessesomeelementsof innovative
competition, yet remainsas fierce as other emergingmarkets suchas digital advertisingor search
engines Thesmallmarketscreatedby TPPare mostlymultisidedplatforms Forexample crowdfunding

TPRcanbe a platform that connectdendersandborrowersor issuersof debt or equity with borrowers
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The invoice managementTPPcan be a side platform. It providesservicesto clients not facilitating

servicedbetweentwo or more parties

The products of the market can be divided into two types Firstis the core traditional depositloan
market, andthe secondis the servicesderivedfrom the core product Thedevelopmentof the second
product is likely to be significantlyimpacted by the OB regulations as the regulationsopen up the

TPP snarket

4.1.1.2 Dynamicsof market competition

Thedepositloan marketis not dynamic It is a well-establishedtraditional market with depositloan
quality andinterest rate competition Howevet the financialservicemarket, primarily targetedby OB
regulation is dynamic Accesgo bankclients data would allow serviceprovidersto developnew Al
systemsand incorporateinnovativetechnologiego expandthe market, therefore, the competitionin

this marketis dynamic
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4.1.1.3 Market ExpansiorFactor

Forthe core depositloan market, accordingto the money supplydemandtheory, the market sizeis
relatively stable and is regulated by the BOEto achievestability. TPPhas establisheda new service

marketthat is expanding

In summary the core depositloan marketis a traditional, stable non-dynamicmarket, whereasthe

derivativefinancialservicemarketis a new, dynamic expandingmarket

4.1.2 Factorselection

In combinationwith market characteristicsthe following factorscanbe selected Market barriers

factors

0 TheOBcompliancecostsare unevenlydistributed, sothey canbe an entry barrier in

the servicemarket However it is likely insignificantin the depositloan market

0 Theeconomyof scale Thereis no economyof scalein either marketasthe productis

financialservices Theadditionalcostsof the productionserviceunit arerelativelylow.

o Networkeffect. Thereislikelyanetworkeffectasthe OBregulationstransformbanking

into a data-driven ecosystem

0 Switchingcostsare a significantfactor, asone of the primary targetsof OBregulation
isto reduceswitchingcosts Switchingcostsmayreducethe powerof incumbentbanks

to deter the newcomer'sentry or to influence the postentry newcomer'scost
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function. Asthe learningand switchingcostsare low, the Al developmentcostsor new

serviceprovisioncostswill be reduced andthe incumbentwill not over-investin pre-
entry capacityto expandthe customerbaseto deter newcomersfrom entering or

gahing post-entry advantagepositions

Servicequality andloyaltyfactors suchasservicequality ratings consumersentiments

or complaints are derivedfrom OBregulationsand constitute an entry barrier.

Market power factorssuchasconcentration price, profit variation andindexvariation
shouldbe includedwhen examininga competitive market The costvariationmay be
insignificantbecausethe market product is a servicewith a non-significantmarginal

cost andthe marketis in an expandingcycle
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4.1.3 Theregulatory impact models

Tosummarisehe assumptionsthe OBregulationsmpactrevenue costs learningand switchingcosts
Thismay reducethe power of incumbentbanksto deter the newcomer sentry or to influencethe

post-entry newcomer scostfunction. Asthe learningand switching costsare low, the Al development
costsor new serviceprovisioncostswill be reduced and the incumbentwill not over-investin pre-
entry capacityto expandthe customerbaseto deter newcomersfrom enteringor gainingpostentry

advantagepositions

Ultimately, it will lead to the reduction of barriers and an increasein competition expandingthe
marketwith additionalservicesBoth conditionscanincreasetotal welfare. However it is possiblethat,

in the longrun, the marketconcentrationwill increaseagainif there is a network effect.

In addition, the analysisof the practical applicationof economicsand competition theories by the
courts regulators and academiaidentifies key impact factors The findingsupdate the assumptions

for the OBimpactmodel It includestwo groups entry and expansiorbarriersand market power.

Market power = barrier factors

Themodelindicateswhichfactor significantlyinfluencesthe market power, where the factorsare five

groupsfrom the factor selectionsection

Theregulatoryimpactfactorscanbe separatednto four testsfor eachfactor andone generaltest with

all factors Thefirst one is the OB regulatoryimpact on public sentiment DiD methods for impact
assessmenandtopic extractionof tweets will be appliedin the analysis Thesecondis the regulatory

impacton servicequality and quantity. The DiDmethod and topic extractionsof the app sreviewsare
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also appliedin the examination The third analysisis the existenceof network effects The current
method and a new method are proposedto detect the effects In the fourth test, the modelsfor
calculatingconcentrationratio, HH| Lerner, and Booneindexesare conducted In the last group of
generalregulatoryimpact model tests, linear regressionrand SVMmethodsare appliedto model the

impactof all the factorsfrom the previoustests

Tosumup, from the generalOBregulatoryimpactassumptionsthe impactanalysiss separatedinto
five empiricaltests

9 First Impact on public sentiment as a reputation factor. The first test is about

sentiment Tweetsabout OBin Englishare collectedthrough X (former Twitter) AP1%72

A tweet sampleconsistsof user ID, date, tweet's text, number of likes and replies

geopositionedand other attributes.

1 Secondlmpactin servicequality and quantity factorsthroughdecreasedearningcosts
andopenaccesgo data. Thesecondtest is aboutservicequantity and quality. Reviews
of serviceproviders appsin GooglePlayare collectedthroughthe GoogleAPI A data
sampleconsistsof the user’sID, date, reviewtext, rating score app versionandother

attributes.

1 Third Decreaseswitchingcostsasa switchingfactor andthe existingnetwork effects

Thethird testis about switchingcostsand network effects Thebank sfinancialreports

672 Twitter Developers https:// developertwitter .con/en/portal/dashboarc.
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are collected from the BankFocusdatabase ¢® Data on the number of account
switching number will be collected from the CASSwebsite®’* Thoseare quarterly

switchingdataof the 20 biggestbanks

1 Fourth Impacton operationalfactors suchas costsand revenueby OBregulations
concentration and marketpowerindices Thefourth test is about marketpower. Data
is collectedfrom financialreports in the BankFocuslatabase A data sampleconsists
of the bank’scost, revenue total assets depositsand other financialindicatorsfrom

eight countries includingthe UK the USand China

T Fifth. Theimpact model of the competitive environmentthrough the abovefactors

Datais collectedfrom all the abovesources

The applicationof the methods of eachtest, suchas linear regressionand SupportVector Machine

KSVM Ashescribedin the methodologysectionof eachtest.

673 BankFocus | | BvD https:// bankfocusrl.bvdinfo.conyversion202301193417
1/bankfocugl/ CompanieAdashboardindexrefreshTopPosO&format=_standard&BookSectiGtPROFILE&uniquet@rue>
accesse®7 February2023

674 Current Account Switch ServiceStatistics  https:// newseventsinsightsvearepayuk/ data-and-insightg current-account

switch-servicestatisticg>.
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4.2 Theanalysisof OB regulatoryimpact on public sentiments

Introduction

Competition theories indicate that open banking KOB fegulationsimpact service providers and
consumersthrough costs service quality, and entry barriers With the further examination of
regulatory and economic theories and the application of theories by the courts academia and
regulators the impact factors can be groupedinto market power and market barriers Consumer

sentimentis animportant factor in the impactmodel It is classifiedunderthe marketentry group.

Thecurrent literature establisheghe links betweenregulabry enforcementand consumersurplus as
well asthe link betweensentimentand consumerbehaviour Underthe theoreticalassumptionsn the
theoretical chapter, regulatory enforcementcan impact consumersurplus The OB regulation can
producea better servicewith a higherconsumersurplus In addition, a branchof literature studiesthe
correlationbetweenconsumersentimentand behaviour Thefoundationis basedon the lossaversion
theory by Kahnemanand Tverskyin 1973°7> which was further convertedinto good and bad news

(sentimen) theories explainingconsumerbehaviourcorrelated with sentiment Furthermore social

675 DanielKahnemarand AmosTverskiiOnthe Psychologyf Prediction 19K3 80 PsychologicaReview237.
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financestudiesthe transmissionof information and ideasbetween market participants®’® The study

describes the sentimentalbubbleswhichresultin crashesn certainmarkets

Fromthe abovetheories there is alink betweenregulationand consumersurplusand a link between
sentimentand consumerbehavioursurplus However there is no connectionbetweenregulationand
sentiment Thefinding of regulatoryimpacton sentimentwould providea clearerpicture and createa

bridge betweenregulatoryenforcementand consumersurplusthrough the sentimentfactor.

Inthe overallthesis the regulatoryimpactis studied Theimpactmodelincludesfactorssuchasmarket
power, network effect, servicequality and sentiment Regulatoryimpact on sentimentis one of the
mainfactors Thissectionwill conducta separateanalysisf the regulatoryimpacton sentiment Then
the sentimentdatawill be fed to the total impactmodel, whichincludesother impactfactorssuchas

market power, provider'sincome costs servicequality, and switchingcosts

This section arguesthat by drafting OB regulation or any other regulation reducingthe learning
switchingcosts or the market barrier, the regulatoryimpact on the sentimentcanbe positive Once
the regulatory impact on sentiment is established conneding the positive regulatory impact on

sentimentwith the preposition about the correlation between consumersentiment and behaviouy
there will be a connectionbetweenregulatoryimpactand consumerbehaviourthroughthe sentiment

factor.

Possible findings are important becausethey can provide a general prediction of regulatory

enforcementand its publicimpact Aspublic sentimentcanindirectly indicate public adoption of the

676 Social Finance as Cultural Evolution Transmission Bias and Market Dynamics

<https:// www.pnasorg/doi/10.1073 pnas2015568118& accessed June2023
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specificregulation a highly negative sentiment regulation is difficult to enforce On the contrary,

positive sentimentcanassistregulatoryenforcementand serviceadoption

The analysiswill be divided into six parts. Thefirst part is the introduction. The secondpart is the
theoretical framework In this part, the theoretical discussionis conductedto shape sentiment
research Next the data collection sentimentanalysismethod, and topic extractionare explainedin
the methodologysection Theempiricalsectionis dividedinto two parts. Theresultsof topic extraction
and sentimentanalysisare outlined in part four, andthe interpretation of the DiDmethod sresulton

the impactis under part five. Lastly the conclusionis drawnin part six
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4.2.1 Thetheoretical framework of sentimentanalysis

Tverskyand Kahnemats theory suggestsan asymmetryin peoplés risk evaluationor consumption®’”
Peoplés perceptionof the weight of lossesds higherrelative to the weight of gains Therefore people
are risk-aversein gainsand risk-lovingin losses In other words peopletend to securethe gainsand
hold the losses Thiscombinationof behaviouris defined aslossaversion In addition, the notion of
representativenesseuristicis defined It iswhere people sexpectatiors are basedon previoussimilar

circumstanceg’® andthe emotionsare extendedto unrelatedsituations®”®

Thestudy of investorsby GoetzmannKimand Shillershowsthat the assessmenof stockmarket risk
is often exaggeratedy the newsstoriesthey read °° Moreover, the newsof localearthquakeswhich

haveno impacton the stockmarket, canaffectinvestorsthrough negativesentiment®®! Thestudy of
USconsumersn 2020related to the historic stockmarket crashalsofinds that peoplewho know the

historicalcrashesare more pessimisti¢®®2 which canbe explainedby their more negativestartingpoint

(representativenesseuristiq. In addition, the study of Easawand Ghoshraysuggestghat households

677 Kahnemarand Tversky(n 676).

678 jbid.

679 paulSlovicand othersMThe Affect Heuristic 2067 177 EuropeanJournalof OperationalResearci333

680 William N Goetzmann Dasol Kim and Robert J ShilleM Crash Beliefs from Investor Surveys 19 KMarch 2016
<https:.// papersssrncom abstractE2750638-.

681 jbid.

682 Tobin Hanspal AnnikaWeber and JohannesNohlfartMExposureto the COVIBL9 StockMarket Crashand Its Effecton
HouseholdExpectations 20Kl 103 TheReviewof Economicend Statistics994.
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form the beliefin the government’scompetencefirst and then useit to form consumersentiment®®?

Therefore the basedpoint of sentimentis critical in future sentimentexpectations

The loss aversion theory was further developedin behaviouraleconomicsto explain consumer

behaviourandsurplusconcerninggoodandbadnews(or consumersentimeny. In amodelby Bowman
et al., there are two time periods wherethe consumerutility function is definedasdependenton the
consumptionlevel and the changefrom the referencepoint.®®* In the secondperiod, the consumer
spendstime under uncertainty of sentiments goodand bad news The study illustratesthe result of
consumerbehaviourwhen income is uncertain Theresult showsan asymmetryin the responseto
sentimentsrelated to the adverselossbehaviour®®® When peoplereceivefavourabke newsabout the
future expectation they mayincreasetheir consumptionimmediately However when peoplereceive
bad news he is reluctantto adjusttheir consumptionimmediately Thedrop in consumptioncanbe

slow relative to the increasein good news*®#® Moreover, the consumerdecreasein consumptionwill
be abovethe referencepoint of consumptionwhen expectedincomefalls until the realisationof the

bad news

Further studiesin the laboratory environmentshow that the weight of good news and bad newsis

changing Some studies show that good news is weighted strongef®’ than bad news and some

683 JoshyZ Easawand Atanu GhoshraiMConfidenceor Competence Do PresidenciesMatter for Households Subjective
Preference® 200K 23 EuropeanJournalof Political Economyl025

684 | ossAversionin a Consumptio#Savingdviodel 1999 38 Journalof EconomidBehavior& Organizationl 55.

685 jbid.

686 jbid.

687 David Eil and JustinM RadVThe Good NewsBad News Effect AsymmetricProcessingf Objectivenformation about
Yourself 20Kl 3 AmericanEconomicJournal Microeconomicsl14; CameliaM KuhnemMAsymmetricLearningfrom Financial

Information 20X5 70 TheJournalof Finance2029
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concludethat no sucheffect exists®®® For instance the test on the effect of goodand bad newson a
person shelief showsan asymmetryin the newsprocessing Testsubjectsincorporatethe good news
into their beliefaccordingto the strengthcloseto the benchmark However, they tend to discountor
ignorethe bad newscomparedto the benchmark®®® Anotherexamplecanbe that investorsare likely

to trade more often whenthere is goodnewsrather than sellingduring bad news®°°

Lastly some studies show a correlation between good and bad news and consumption Hall and
Blanchardshowthat consumersentimentcanbe a significantfactor in the drop in consumptionduring

1990-191%°* However despite the high correlation between sentiment and consumption some
economistsare scepticalof the causation They argued that the correlation can be the cause of

commonindependentfactorssuchasthe changein income®°?

In summary there is an asymmetryin good or bad news processing Thisleadsto the asymmetryin
the sentimentandconsumptioncorrelation However it is difficult to determinethe causarelationship
betweensentimentandconsumption Thecorrelationcanbe throughthe commonindependentfactor

or the casualrelationship

688 AlexanderCouttdM Good News and Bad News Are Still News ExperimentalEvidenceon Belief Updating 20¥9) 22

ExperimentalEconomics369; KaiBarrorMBelief Updating Doesthe GoodNews BadNews AsymmetryExtendto Purely
FinanciaDomain®) 202K 24 ExperimentaEconomics31.

689 The GoodNewsBadNewsEffectAsymmetricProcessingf Objectivelnformation about Yourself

690 Malcolm Bakerand JeffreyWurgleMinvestor Sentimentin the StockMarket 2007 21 Journalof EconomidPerspectives
129

691 RobertHalMMacro Theoryand the Recessiomf 19901991 19%3 83 AmericanEconomidReview275.

692 ChristianGillitzer and Nalini PrasadIThe Effect of ConsumerSentimenton Consumption CrossSectionalEvidencefrom

Elections 20¥8 10 AmericanEconomiclournal Macroeconomic234.
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Socialfinance

Socialfinance providesthe model to explainthe construction of sentiment waves The discipline
proposesa model to describethe behaviourof participantsin the market through transmission
adaptation and evolution of cultural traits.®®® Cultural traits are information or ideasthat can be
information signals beliefg strategies or folk economic models Understandinghow participants

possesghe belief can explainthe behaviour Socialfinance proposesto study the transmissionof
information between participants rather than treating the transmissionof information as givenin

classicakconomicsor treating the biasesasgivenin behaviouraleconomics®®*

Thestudyof narrative or how ideasare transmittedin society, isincorporatedinto economics Robert
JShilliercalledfor more attention to socialdynamicsand popularmodelstudies citingthe increaseof
narrative studiesin other disciplines®®® An exampleis the spreadof the narrative about the oil shock

or deflationduringthe USGreatDepressionwhich could postpore buyingor borrowingdecisions The
topic of peak oil production in years was based on the argument of the explosivedemand for

combustionengines anddeflationtopicswere coveredby newspapersarguingthat whenthe warwas
over, the price would return to the previouslevel®® Thisbehaviour formed by the narrative made
the economy difficult to recover as it reduced the circulation of funds and economic activities

Consequentlynarrativetransmissioncould be a significantfactor in the GreatDepressionalongwith

693 SocialFinanceas CulturalEvolution TransmissioBias and Market Dynamics(n 677).
694 ibid.
695 RobertJ ShilleMNarrative Economics 20K7) 107 The AmericanEconomidReview967.
696 jbid.
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others Furthermore the transmissiorof cultural traits canbe explainedthrough peer-to-peerimpact

on the customer sdecisionand the persuasiorof participantsby others ideas °°’

Thetransmissionmodel

In transmissionstudies the KermackMcKendrickSIRmathematicalmodel of infectiousdiseasescan
be appliedto explainthe constructionof infectionwaves In this model, there arethree compartment
groups S the number of susceptiblepeople who have not had the infection and are vulnerable | A
the number of infected people R Athe number of recoveredpeoplewho haveobtainedimmunity to
catchingor spreadingthe infection. Andthe constantN = StI+Ris the total population In the model
those comparment groups meet and infect with the rate of increaseof infectivesc >0, and the

recoveryrate r >0. Therefore if ¢ and r are known, the model can predict the infection with the

eguations
QY
@— wYO
QO g
Ez wYO 1O
Qv _ .,
@ O

The equations describethe changesin population types and the relationship between recovered
susceptible and infected types Basedon these equations the model can predict the transmission
pattern. It suggestghat the infection graphfollows a bell-shapedcurveor a wave, characterisedy an

initial rise followed by a decline Moreover, the speedof infection canbe controlled by the ratio c/r.

697 EstherDufloand EmmanueBae#Participationand InvestmentDecisionsn a RetirementPlan Thelnfluenceof Colleagues
Choices 2002 85 Journalof PublicEconomics 21
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In the applicationof the SIRSmodel in sentiment analysis the compartment groups are positive
negative and susceptible The interaction between these groups leads to the transmission of
sentiment The nature of sentimenttransmissionis wave-like, simiar to its applicationin infectious

diseasamodelling

4.2.3 Conclusiorof the theoretical framework
Thereare three implicationsof sentimentwave transmission Thefirst is the sentimentbubble, the
secondis the continuousfluctuation of the sentimentwave over time, and lastly, the third is related

to sentimentimpactmeasurement

Thebubblerepresentsthe phenomenonof sentimenttransmission Applyingthe KermackMcKendrick
SIRmodelto sentimentanalysigevealsthat sentimentrisesandthen collapsesmuchlike aninfection
wave In the sentiment variant model, the compartment groups are optimistic, sceptical and
susceptible Theoptimistsanticipateimprovement while the scepticsandthe susceptibledo not. After
interacting or exchangingsentiments each group can transition to another group with a certain
probability, with the susceptibleshowingthe highestlikelihood of conversion Thestudy by Burnside
et al. indicatesthat in the absenceof significantnewsor the resolutionof uncertainty, the population
will be influencedby the most contagiousgroup. Therefore if the secondmost contagiousgroup is
positive positive sentiment will grow by persuadingothers and subsequentlycollapseafter being

swayedby sceptics Thisbehaviourwill createa bubble

Thesecondimplicationof the SIRgnodelisthat the propagationof aggregatesentimentovertime will

be a continuouswave Thisfollows from the bellshapednature of the sentiment function without

uncertainty resolution Becausethere will be continuous periods of certainty and uncertainty, the
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sentiment will be the sum of these bell-shapedperiods as a continuouswave In other words a

continuouslychangingnformation environmentwill create aggregatesentimentwaves

Lastly there are two conditionsfor the measurementof impact on sentiment Thefirst is that there
shouldbe a control group. Asthe sentimentfunction hasa natural phenomenonof rises(falls) andfalls

(riseg without any impact, accordingto the transmissionof sentimentin the SIRsmodel it is not
possibleto understandwhether the causesf sentimentchangeby the impactor by the transmission

of initial sentiment Therefore another sentimentwave shouldbe usedasa baselineto subtractthe

impactof the natural sentimenttransmission

Furthermore the baselinewavefunction, or the control group, shouldhavethe samewavelengthand
initial position asthe treatment function. Otherwise the impact calculationwill not be possible For
example in the formula of one-dimensionalwave function f(xt) = f(x+vt), wheret is the propagation
at the time t, v is the propagationvelocity. If the control wave before the impact has a different
wavelength it meansthat the control and treatment waveshavedifferent infectionr/c ratios. Astwo

infectionswith different infection ratios can be causedby variousimpacts they are not comparable
Otherwise if the wavelengthand the amplitudeare the same it canbe explainedashavingthe same
infectionratio andthe samefactor simpactsbeforethe regulatoryimpact Therefore the newimpacts

couldbe the differencesin the waves

4.2.4 Methodology

Thetheoretical sectionproposedthe transmissionmodel of sentimentsamongpositive scepticand
susceptivecompartmentgroupsand the correlationof aggregatesentimentto consumerbehaviours

The spreadof sentiment can be separatedinto two periods uncertainty and certainty. During the
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uncertainty, the shapeof sentimentis bell-shaped wherethe groupwith the lowestentropywill prevail

over others. Duringthe certainty, the new information spread asin the caseof narrativeanalysis

Consequentlyto understandthe sentimenttoward OBand the regulatoryimpacton the sentiment
the aggregatesentimentwill be separatedinto positive negative(sceptic$ and neutral (susceptiblg
groups In addition, the topic of these positive and negativesentimentswill be extractedto analyse
the changesduringthe regulatoryenforcement Lastly the sentimentbetweenthe UK EU US andall
otherswill be examinedto selectthe control group. Thecriteria for choosng a control group will be
defined in the theoretical section as havingthe samewavelengthand amplitude The selectionof
treatment and control groupscanbe appliedto measurethe OBregulatiorisimpacton the sentiment

toward OB

Therearetwo methodsto applyin this analysis Thefirst groupis the DiDmethod, whichexamineghe
sentiment impact basedon the selectionof the control and treatment groups The secondgroup

consistsof the topic extractionmethods Thesemethodsare explainedbelow.

4.2.4.1 Thefirst method (Differencein-difference)

Theprimarytaskof the methodisto quantify the regulatoryimpact After quantification it is possible
to sumandcomparethe impactof the groupson interpretation underthe just distribution framework

Accordingto Paretg Kaldor- Hicksefficienciesor Rawlss justice definition, the regulatoryimpacton

different groups need to be comparedwith each other and defined as negative positive or the

minimum impact (for the leastaffectedgroup).
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By applyingthe DiD method and comparinga control group and a treatment group, the difference
betweenthe groupsbefore and after regulatoryenforcementis calculatedasregulatoryimpact The
regulationsalsoaffectthe costsof the different groupsin variousways andthe benefitsreceivedfrom
regulatoryimplementationvaryamongthe control groups Theregulatoryimpactsshoulddiffer among

the control groups

Differencein-Differencemethod KDIiD #pplication

DiD is a calculation method commonly used in an impact or causalevaluation®®® The approach
comparestwo groupsbefore and after a treatment to measurethe impact Themethod is appliedto
two groups the treatment group was treated at some point, and the control group was never
treated.®*® Thebefore-after KBA theatment is usedto find the effect by evaluatingthe group before
and after the treatment (see Figurebelow). Thetreatment effect can be defined by calculatingthe
differencebetweenthe groupsthat were treated before and after treatment. However there may be
severalother treatment effects occurring simultaneously therefore, it is not clear which impact is

involved Theeffecton the untreated group canserveasa baselineto eliminateother impacts Thisis

determinedby calculatingthe difference betweenthe control group before and after the treatment

698 AndersFredrikssonand GustavoMagaltées de Oliveirg 'Impact EvaluationUsing Differenceln-Differences (2019 54
RAUSManagementlournal

699 Myoungjae LeeMDifferencein Differences Mhatching RegressiorDiscontinuity Differencein Differencesand Beyond
(Oxford University Press 2016
<https:// oxford.universitypressscholarshigony10.1093 acprofosd 9780190258738001 000 acprof9780190258733
chapter5> accesse® June2022
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period. Theeffect of the treatment canbe determinedby subtractingthe differencebetweenthe BA

treatment groupand the BAcontrol group.”°°

In summary there are two groups(treatment and control) at two time points, before and after KBA A
the treatment. Theassumptionis that if severalfactorsimpactthe groups andthesefactorshavean
equalimpacton both the treatment and control groupsbefore the treatment, whichisthe assumption
of parallelism then the impactof the treatment canbe definedasthe differencebetweenthe groups

after the treatment.

Themethod is usedin studiesto estimatethe causaleffectsof treatment. Nowadaysit hasbecome
increasingly used in social science to study policy interventions and the implementation of

regulations’®!

700 Myoungjae Leg Matching RegressiorDiscontinuity Differenceln Differences And Beyond(Oxford University Press
2016),p132
701 jbid
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Figure 7. DID method illustration. The Figure illustrates the impact of the difference betweentwo groups control and

treatment, in two periods

Figure 1. yTreatmen(, After
[llustration of the Assumed Change overtime |~ D0 estimate
two-group two-period | treatment in treatment group

: gl‘ . p B Pe //}‘ e Change over time
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group counterfactual _
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Before After

Source AndersFredrikssorand GustavoMagaltéesde Oliveirg 'ImpactEvaluationUsingDifferenceln-Difference$(2019 54

RAUSManagementlournal4

Examplesof the DiDmethod in regulationimpact studies

In the impact study of the three-strikeslaw in California the DIDmethod wasapplied’°? According
to the law, life imprisonmentwill be imposedif a personcommitscrimesthree times. Themethodwas
conductedby assessinghe crime rate of Californiain one year sincethe regulatoryenforcement’®
Then the crime rate in Washingtonstate, which has a similar economicpattern to Californiabut

without a three-strikeslawMwaschosenasa control state.

In Cardand Kruegets study on the impactof the minimumwagerequirementin New Jersey DIDwas

applied The authors examinedthe impact of the requirements on employmentin the fastfood

702 EricHellandand AlexanderTabarrolMDoesThree StrikesDeter? A NonparametricEstimation 20®&) 42 The Journalof
HumanResources809.
703 ibid.
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industry in New Jersey®* As the changein employment from the date of the minimum wage
requirementcanreflect the impactof that requirementandother factors suchaseconomicsituations
they appliedthe DiD method to singleout the impact of the minimum wagerequirement Assuming
that the state of Pennsylvani@asthe sameparalleltrend of employmentasNew JerseyPennsylvania
waschosenasa control state. Theimpactof the minimumwagerequirementis that by raising80 cents

on minimumwage the full-time workloadequivalents increasedby 2.75.

In the study of Reiner Horst, and others the impact of company law reform on the EU was
examined’®® Notably, the impact of the reduction of minimum capital requirement on the
competitivenessof entrepreneurshipwas assessedThe treatment group was chosenas the private
LLGCcompanieswvhere the law wasapplied andthe control groupswere publiccompanies in Hungary

and Poland where the law wasappliedto private and public LLCS°®

Limitations of the DIDmethod

The method requires a counterfactualassumption(Parallel Trend3. From the studies above the
selectionof a control group is important. The changein control groupsis usedasthe proxy for the

counterfactualchangein untreated potential outcomesin the treated group.’®” Therefore if the

704 Card D., & Krueger A. B. (1994). Wagesand employment A casestudy of the fast-food industryin

New Jerseyand PennsylvaniaAmericanEconomidReview 84, 772793,

705 ReinerBraun and othersMDoes Charter Competition Foster Entrepreneurship A Differencein-Difference Approachto
EuropeanCompanyLawReforms 20%3) 51 Journalof CommonMarket Studies399, 408

706 jbid 409.

707 AndrewM Ryan James- Burgessr. and JustinB DimickviWhy We ShouldNot Be Indifferentto SpecificationChoicesor

Differencein-Differences 20¥5) 50 HealthServicedResearci211
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potential outcome of the control group doesnot have a paralleltrend to the treatment group, the

impactmeasurementanincludethe impactsof factors’°®

In real situations there can be severalsituationswith parallel trends.”®® The matching method of
groups during pre-treatment and posttreatment can be applied to measure the effect more
accurately’'® Themethodselectsgroupswith paralleltrendsbefore andafter the treatment. However
matchinggroupscanreducethe samplesize leadingto a lower modelfit. Themethod is a statistical
method to estimate the impact by applying approximatefunctions to the realworld relationship

Therefore it canbe usedonly asan estimation not asthe exactrealworld impact

In OB regulations the possibleissueis related to the control group. To uphold the counterfactual
assumption the control group shouldhavea paralleltrend with the treatment group before or after
the treatment period. Thus selectinga control groupis very important. In the bankingindustry, the
control group canbe banksthat havenot implementedOBregulatons. However it is unclearhow the
control groupwill resemblethe treatment groupbefore the OBimplementation Asaresult, the group

matchingmethod may be applied

4.2.4.2 Thesecondmethod group (topic extraction)
Thetopic extraction methodsare appliedin the first and secondtests on tweets and servicequality

reviews to understand the discussionof negative and positive topics The mechanismof topic

708 jhid.

709 JustinB Dimickand AndrewM RyamMethodsfor EvaluatingChangesn HealthCarePolicy TheDifferencein-Differences
Approach 20Kj) 312 JAMA2401

710 jbid.
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extractionis to classifya corpusof vectorisedwords into clustersrepresentingdifferent topics The

vectorisationis asfollows.

Vectorisation

A commonapproachto assigningvalueto words is vectorisation TermFrequency( TF) and Inverse
DocumentFrequency( IDF) are often appliedin word vectorisation’** TermFrequencyrefersto the
frequencyof a word in a sentenceor paragraph(in our tests a tweet or review) divided by the total
numberof wordsin the sentence IDFis the logarithmof the inversefrequencyof sentencesontaining

the word, relativeto the total numberof sentencesn the entire text.

TFIDFprovidesinsightinto how important a word is within a sentence(via TH and how important it

is within the broadertext (vialDP.

Classificatiormodels

Thereare variousclassificatiormodelswith sub-models Currently the topic extractionis commonly
conductedwith LatentDirichletallocationKLDA Adw-negativematrix factorizationKNMF  /Kd@2Vec
and BERTopimodels’*? TheLDAis the most commonmodel, whereasNMF, Top2Vecand BERTopic

are currently attractingmore attention.”*?® Thisstudy appliesthe topic extractionwith the probabilistic

711 P Karthika R Murugeswariand R ManoranjithemMSentiment Analysisof SocialMedia Network UsingRandomForest
Algorithm 2019 20191EEHnternationalConferenceon IntelligentTechniquesn Control Optimizationand SignaProcessing
(INCO¥1; ChristosTroussasnd othersMSentimentAnalysisof FacebookStatusedUsingNaiveBayesClassifieffor Language
Learning 2013 IISA2013 1; Anuj Sharmaand ShubhamoyDeyMA ComparativeStudy of Selectionand Machine Learning
Techniguedor SentimentAnalysis(2012).

712 RomanEggerand JoanneY WA TopicModeling ComparisorBetweenLDA NMF, Top2Veg¢ and BERTopito Demystify
Twitter Posts 20&2 7 Frontiersin Sociology886498

713 jbid.
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algorithm model LDAand another non-probabilisticalgorithm model NMF to provide comparative

results

LDA

LDAIs a generativeprobabilisticmodel basedon the Bayesiarmodel developedin 20017 It is often
appliedto extract topics from discrete data with a three-level hierarchicalBayesianmodel’*®> The
combinationof topic probabilitiesdefinesthe topic as prior and likelihood distributions of words. "*°
The assumptionis that documentsare collected from random latent topics and the topic itself is
presentedas a distribution over words "*’ It is assumedthat the Klatent topics are distributed in N
documents of the corpus and the relationship between each topic and word is a multinormal
distribution over M words Thegenerativealgorithmis asfollows:
Foreachdocumentw in corpusD of N documents

- ChooseN - PoissorX)

- Choosd -Din@)

- Foreachword x in the documentw:

(a) Choosea topic assignment) D Multinomial(f );
(b) Findthe correspondingopic distribution n D

Dirichle( );

714 DM Blei AYNgandMI JordaMLatentDirichletAllocation 2003 3 Journalof MachineLearningResearct993.

15 TheBayesiartheorem statesthat knowingprior distribution and likelihoodof observeddata, the posterior predictioncan
be defined

716 StuartJ Blair, YaxinBi and Maurice D MulvennaViAggregatedTopicModelsfor IncreasingSocialMedia TopicCoherence
(2020 50 Appliedintelligencel38.

17 Blei Ngand Jordan(n 715).
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- (c) Sampleaword x D Multinomialn ).

Assuminghe Dirichletdistribution for * , we know the probability densityof p(* | h). Giventhe h and
I, the joint distribution of topic mixture ‘ , a set of topicszand N words canbe formalised Basedon
the formula of join distribution, the margin distribution of the document and then the corpus

probability are obtainedasfollows:"*®

O$sh B . 0f s B bad O0x O T @

Thereare three levelsof presentation Thefirst is at the corpuslevel. Whenthe corpusis constructed
hyperparametersh andi are applied Then in the next level of documents the[ -parameteris

appliedper eachdocument andthe x AT B parametersare constructedper eachword. 7+°

The aboveprocessis generalisedn the Diagraml. Foreachdocument there are wordsx  in the
document the topic is distributed per documentby [ . Theplate describest with N documents Then
there is Ktopicswith n which s the topic distribution over words. TheseK topics havethe topic
distribution and the per-word topic assignment) . Thehyperparameterg' andi are for the prior
distribution for [ andin . Themaximisationtask of the algorithmis maxP(D|h, i ). It is often

conductedby selecting" andi with Gibbsamplingand variation EM algorithm72°

718 jbid.
719 ibid.
720 YongChenand othersMExperimentalExplorationson Short Text Topic Mining between LDAand NMF BasedSchemes

(2019 163 KnowledgeBasedSystemsl.
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Thereare somespecificitiesof the LDAmodel Asthe modelis probabilisticand the choiceof topic is
randomised there are no predefinedtopics Thealgorithmcangeneratedifferent topicseachtime the
model is run. In addition, LDAmay work better with longer text documentsas more words in
documentsdefine the probability more accurately

Diagram1. LDAmodelscheme Theschemeshowsthe algorithm for choosingK topicsfrom a corpusof N documentswith M

wordsperdocument

@ -------------- Hyper-parameter
N
@ ______________ Topic proportions
per document
@ Topic assignment
per word

ngm)--1----------- Observed word

L/ Underlying Topics
K
@ ______________ Hyper-parameter

Source YongChenand otherdMExperimentaExplorationson Short TextTopicMining betweenLDAand NMFBased

Schemes 20%9 163 KnowledgeBasedSystemsl.

NMF

NMPFis a non-probabilisticalgorithmthat decomposes matrix into two lower-rankingmatrices’?* The
ideais to break down a matrix with word frequenciesor words weight importance (TFIDF into a

multiplicationof matricescontainingthe topic and anothermatrix of unimportantwords It isassumed

721 AdewaleObadimy EstherMead and Nitin AgarwaMIdentifying Latent Toxic Featureson YouTubeUsingNonNegative

Matrix Factorization 20X9).
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that the word data matrix is a weighted combinationof topic distributions’?? The task of MNFis to
separatethe matrix with a unique matrix factor. Thisleadsto the assumptionof the anchorword,

whichmeans everytopic hasa unique presentationword. TheMNFalgorithmis asfollows:”23

N is the number of documents K is the number of topics and M is the number of words in the
vocabulary’Q ; isthe frequencyofthei  wordinthe vocabularythat appearsnthel document
In our caseis the frequencyof the word in the tweet. Thetaskof the algorithmis to find two matrices
U andV from word-documentmatrixD=['Q f, ], wherethe topic-documentmatrixisV=[ 0 j , word-
topicmatrixU=[0 . TheU  isthe topic labelindicatingthe probability of an n-documentin the k-
topic, and6 , isthe probability of the m-word in the k-topic. In addition, there is an assumptiorthat
each’Q of N documentsof corpusD is a linear combinationof 6 with coefficienty j, wherek-1to
K, n=1to N. It isalsothe multiplicationof matricesD=U* V with the matrixcomponentsQ h6 b that

canbe written asfollows;

Theobjectiveof MNFis to minimisethe squaredlossbetweenthe originalterm-documentcorpus

matrix and the multiplication of matricesU and V:

722 YongRen YiningWangand JunZhuMSpectralearningor Supervised opicModels 20X8 40 IEEH ransaction®n Pattern
Analysisand Machinelntelligence726.

723 JianyuWangand XiacLeiZhandgDeepNMFTopicModeling 20&3) 515 Neurocomputingl57.
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sto Oandb 0

Limitation and further developmentof topic extraction methods

Inferred from algorithms the basicmethodsof LDAor MNFhavelimitations. Theyare both basedon
prior assumptions which can be biasedin some situations For example LDAassumptionsare the
relation of words andtopics andtopicsare uncorrelated However, when there are correlatedtopics
or noisesin word-topic distributions the algorithmcanhaveproblems In addition, there is a problem
with the intractability of the posterior inference As the posterior inference is calculated with
approximationssuchas Gibbssampling it is impossibleto predict all words.”?* The NMFis basedon
the assumptionthat eachtopic hasa unique anchorword. However this assumptioncannotbe valid
in all situations’2® Besidesthe word canhave severalmeaningsaccordingto the context Therecan
be a situationin which the algorithmanchoredthe wrongword asit doesnot understandthe context
Moreover, asthe assumptionof factorisationis linear, the MNFmodelcanrot capturethe nonlinearity

of documents

Toovercomethoselimitations, sophisticatedversionsor combinationsof modelswere developed For
LDA a geometric Dirichlet mean algorithm was developedwith k-meansclusteringwith geometric
correctionto overcomethe approximationinefficiency’2® Anothermethodisto preprocessvordswith

an N-gramto capture similar contextwords.”?’ The deep neural network canalsobe appliedto LDA

724 jbid.

725 jbid.

726 Mikhail Yurochkinand XuanLongNguyemGeometricDirichlet Means Algorithm for Topiclnference 2016 Advancesn
Neurallnformation Processingystem505

727 AshwiniZadgaonkamand AvinashJ AgrawaMAn Approachfor AnalyzingUnstructured Text Data Using Topic Modeling
Techniquedor Efficient Information Extraction 2023 New GenerationComputing<https:// doi.org/10.1007 s00354023

002365>.
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and MNEFE In the caseof LDA it can be usedas a prior probability base instead of the Dirichlet
distribution, andthe integrationof the deepmodelcanmakeLDAmore powerful andinterpretable 728
For the NMF model, the deep learning MNF can apply word embeddingé?® while keeping low-

frequencywords.”3°

4.2.5 Data

Thereare severalsourcesof data for textual narrative sentimentanalysis Thesesourcesof data have
advantagesnddisadvantagesThedatasourcesaresurveys'! newspapers®? publications proxies 3

and data from socialnetworks’3* Thereare alsosentimentindexesthat combinethe abovesources

735

728 Wangand Zhang(n 724).

728 Adji B Dieng FranciscaJRRuizand David M BleMTopic Modeling in EmbeddingSpaces 2020 8 Transactionof the

Associatiorfor ComputationalLinguistic439.

730 Wangand Zhang(n 724).

731 CarolaBinderand ChristosMakridisViStuckin the SeventiesGasPricesand ConsumeiSentiment 20&2) 104 The Review
of Economicsind Statistics293

732 CindyK SodviQuantifyingSentimentwith NewsMedia acrossLocalHousingMarkets 20X8 31 The Reviewof Financial
Studies3689

733 Zuochaazhangand othersMThe CrossCorrelationsbetween Online SentimentProxies Evidencefrom GoogleTrendsand

Twitter 208 508 PhysicaA: StatisticalMechanicsand its Applications67.

734 JuanC Reboredoand AndreaUgolinMThe Impact of Twitter Sentimenton RenewableEnergyStocks 20¥8 76 Energy
Economicd 53

735 Zhangand others (n 734).
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Thesurveyscan provide more insight’3¢ However, information quality dependson how carefullythe
surveyorsanswerthe questions In somesituations the numberof answerscanbe limited to present
the whole population " The advantageof a surveyis the flexibility of design which allows the

examinerto capturethe exactresearchquestion

Regardinghe proxies different market or participant behaviouralactivities can be used as a proxy
measurement Theseproxies can be the trade volume fund flow, dividend premium or any other
sentimentindicators’®*® Theseproxiesare basedon the assumptionthat these customers behaviour
is strictly correlated with their sentimens. However, the behaviouralresponsesare asymmetric
between good and bad news and the proxiesbear some probability of error. Therefore sentiment

proxy measuremenicanbe inaccurate

Lastly regardingthe datasourcesrom socialnetworks the regularinteraction betweenindividualson

socialnetworks providesa vastpotential to capturevarioustopicscirculatingin the public. In addition,
the developmentof statisticaltechniquescan assistin measuringsentimentseven at the individual

conversationlevel and extractingtopics at the generalpublic level However the accuracyof topic
extractionandsentimentscoringdependson the dataandthe type of algorithm, whichislessaccuate

than humanscoringor analysis

736 Bakerand Wurgler(n 691).

737 Soo(n 733).

738 Malcolm Bakerand JeffreyWurgleMinvestor Sentimentand the CrossSectionof StockReturns 2066) 61 The Journalof
Financel645 Malcolm Bakerand JeremyC SteirMMarket Liquidity as a Sentimentindicator 2064 7 Journalof Financial

Markets271
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In conclusionthe socialnetwork data sourcewill be appliedin this analysis Particularly tweetsabout
OBin Englishare collectedthrough X (former Twitter) AP173° Atweet sampleconsistsof user|D, date,

tweet stext, numberof likesandreplies geopositionedand other attributes.

Data collection and processing

Theexaminationmethod is quantitative and is done through the collectionof tweets. Tweetsrelated
to the word OpenBanking on Twitter from 2017to March 2023 are collected In the first step, the
datais cleanedby removingthe null dataandfiltered by tweet location Inthe secondstep, the tweets
are cleanedwith links and unnecessarysymbolsand processedwith the TextBlobapplication The
Texblobis the natural languageprocessindibrary in the programminglanguagePython It processes
the text and outputs the sentimentscoreof the text. In the final step, the sentimentscoreof each
tweet is aggregatedasthe monthly and annualmeanto providea broadpicture of sentimentchanges
Thedata is storedin file Vo _207055762_Firgesttweet.csv, and Pythoncodeis in the AppendixE

(TweetSentimentAnalysis PythonCods.

Data description

FromJanuary2017to March2023 atotal of 369,749tweetsrelatedto the word OpenBankingwere

collected

The attributes of collecteddata are user ID, tweet ID, user location, tweet time of creation tweet

geolocation and the tweet and its properties which are the number of likes replies and retweets

739 Twitter Developers(n 673).

- 238-



Unnecessargolumnswere removed user, tweet's ID, geolocation number of replies and retweets

Onlycreationtime, locationand tweet text will be usedto measurethe sentimentscore

Comparison

Threeleadingjurisdictiong the UK the US and the EL£ were selectedto comparethe sentiment
score Thereasonis that the approachto OBregulationsdiffers amongthem. The UKs approachis
regulatory, applyingstrict requirements whereasthe USadopts an organicapproach allowingthe
market more room for selfregulation The EUs approachlies somewherein between it adoptsthe
PSD2, but the API standard is not compulsoryin some member countries Comparingthese
jurisdictions can provide insight into the changesin sentiment over time and location Therefore

regulatoryimpactson sentimentcanbe concluded

4.2.6 Datacleaningand sentiment scoring

4.2.6.1 Locatingthe tweet

Thereis a problem with the tweet location Most tweets do not have geolocation as usersdo not
identify the tweet's location Therefore the location is defined as the user slocation The location
filtering codeswere applied as the usersinput their locationswithout any standad. Not all of the
locationswere converted asthere is a possibilitythat the usersinput an unrecognisabldocation or

language Anexampleof the resultof the locationfiltering is shownbelow.
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Table2. Examplefrom the data source Theoriginallocation columnOQOrigina)) from X (Twitter) was convertedto

standardisedocationsolumnConverted.

Original Converted
Swansea UK
. . . EU
Madrid, Comunidadde Madrid
Phoenix AZ us
Worldwide ['worldwide]
Not Avail

$ Yuhy OS Yulh © § Yaly B SWUth D $64450/445 w

After filtering the UK USand EUlocations all other locationswere convertedto Others didthe
locationswith unrecognisabléanguagesvere filtered as Not Avail Bheresultsof tweets by location
are shownin the followingfigure. In summary 23 per cent of tweets are from the UK 19 per cent
from the EUand 11 per centfrom the US Tweetsfrom other countriesconstitute 32 per cent The

number of tweets with unidentifiedlocationsis 15 per cent
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Figure8.Numberof tweetsfiltered by location Thelocationgroupsare EU UK US Othersand Not Available

TWEETS by LOCATION

BJ

Mot Awvail
Crihers
114

s

EU

Not Avalil

Mumber of twesls

UK

Others

4.2.6.2 Cleaningtweet and sentiment scoring

Beforeprocessingentimentanalysislinks RT, #, and other symbolswere removed However not all

emojis could be removed Next the tweet was input into TextBlobnatural languageprocessing
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analyser’#° The TextBloboutputs the subjectivityand polarity score Thesubjectivescoreof the tweet
indicateshow personalit is, rangingfrom 0to 1. A scoreof 1 suggestsghat the tweet ismore apersonal
opinionthan a fact. Thepolarity rangesfrom -1 to 1,1, where -1 refersto negativesentimentand +1

indicatespostive sentiment’*! Thetable below presentsthe sampleresultsafter text cleaning

Table3. Sampleof tweet text columnTweetTexy) and the subjectivityand polarity scorescolumnsSubjectivityand Polarity)

of the tweet assignecdby TextBlobsentimentalgorithm.
Tweettext Subjectivity Polarity
. . . . . 0
With OpenBanking consentrelatingto data sharingand choiceis placedsquarely  0.25

in the handsof consumers efforts underwayto increaseprivacy, securityand

fraud prevention

Openbankingcould be very positivefor financialadvicebusiness 0.403 0.098

Bankingcustomerexpectationsare skyhigh, while innovativedigital servicesenter ~ 0.498 0.199

the.

Speakingf OpenBanking we are currently lookingfor a seniorproductmanager ~ 0.53 0.375
to announcethe first OpenBankingdata recipients- 0.41 0.125

Openbankingfailsto get consumerbuy in 0.4 025
buysstakein a fintech companymonthsafter major restructuring 0.5 0.06

740 1t is alibrary in the Pythonprogramminglanguagefor codingsentimentanalysis

741 Tutoriat Quickstarté TextBlob0.16.0 Documentation https:// textblob.readthedocsio/en/dev/ quickstarthtml>.
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4.2.6.3 SentimentData Description

After the tweets are scored the data descriptionis providedin AppendixA (Datadescription, Table
24. Thenumber of tweets by sentimentis shownin the figure below.

Figure10: Numberof tweetsfiltered by sentimentscoreNegative Neutraland Positivg. They-axisrepresentgshe numberof

tweets. Thex-axisis the groupsof negative neutral and positivetweets.
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@
=
=

[72]
g

Tweet's Sentiment

Thereis atotal of 369,749 tweet scores Thepolarity scoremeanis 0.116891 Themost considerable
number of sentimentsis a Neutral rating with 186,936 frequency Next, the subjectivityand polarity

scoredistribution will be examinedwith and without Neuralpolarity scoring
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4.2.6.4 Subjectivityand Polarity Distribution

The distribution of the subjectivity score with a neutral polarity score (green colour) has two
distribution peaks(seeFigurell). Theseare aroundthe points of 0 and 0.5 scores However without
neutral sentiment scores the distribution (red) is normal, with the centre at 0.5. The distribution
indicates that the subjectivity of negative and positive tweets is primarily neutral, whereas the

subjectivityof neutral sentimenttweets is mostly not personal

Thedistribution of the polarity scoreindicatesthat most tweets are neutral or positive with a score
above0. Excludinghe neutral tweets, tweets are primarily positiveand distributedin the scorerange

of O to 0.6 (seeFigurel?).

To sum up, the distribution of the subjectivity scoreis normal, which makesthe prediction model
stable In contrast the distribution of the polarity scorehassomedefects with a secondpoeakof around

0.5 scores
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igure 11: Thedistribution of subjectivityscoring They-axisrepresentsthe frequency Thex-axis
representsthe subjectivityscore (Greenline- with Neuralsubjectivityscoring Red} without Neural
subjectivityscoring
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Frequency

-05 -0.25 0 0.25 05 0.75 1 1.25 15

Subjectivity Score

- 245-



Fgure 12: Thedistribution of polarity scoring They-axisrepresentghe frequency Thex-axisrepresentgshe polarity score

(Greenline- with Neuralpolarity scoring Redline without Neuralpolarity scoring

Distribution of polarity score

Frequency
o)

-1.5 -1.0 -0.5 0 0.5 1.0 1.5 2.0

Tweet's Polarity Score

4.2.6.5 Tweet stext analysis
Thissectionappliesthe LDAand NMFmethodsto extractthe discussiorbehindthe negativeor positive

sentimenttoward OB

The data preprocessingand feeding of the LDAand NMF modelswere conductedwith the sklearn
libraryin Python First the punctuaion and stopwordswere removedfrom the text. Next, all text was

tokenisedandvectorisedwith TFand TFIDFvectorizersfor NMFand LDAmodels

Themodelparametersare setto their defaults Thetrial-and-error procedurefor definingthe number
of topics was not utilised due to limitations in computational power. The number of topics was
establishedas 10, alongwith the top 10 words. Thelossminimisationfor MNFemploysthe Frobenius

norm method, while learningfor LDAusesthe OnlineVariationalBayesmethod.
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4.2.6.6 Model results

In the models all tweets about open banking followed by tweets with negative and positive
sentiments were vectorisedwith TFand TFRIDFfrequenciesandfitted to the NMFand LDAmodelsto
extract topics The output will illustrate the generaltopics from tweets about OB The negativeand
positivetopicscanprovideinsightinto why the publicis positiveor negativeabout OB Thetweets are
separatedinto negativeand positive and all tweets are together. The most frequent wordsin those
groupsare new Iata &md financial (seeTable4).

Table4: Most frequentmeaningfulwordsin the tweets datasetin three groups positivetweetsabout OB Negativeand All

tweets.
Positivetweets Negativetweets All Tweets

Word Freq Word Freq Word Freq
new 27280 via 1960 new 28367
financial 11751 data 1507 fintech 28057
great 10188 financial 1443 financial 26004
latest 10066 mean 1365 via 22024
data 9803 customer 1278 bank 19546
read 8905 small 1242 data 18874
services 8013 behind 1039 digital 16799
digital 7399 new 1021 services 16580
fintech 7080 services 973 future 15806

Topicresult interpretation

Thegeneraltopicsillustrate a positivesentimenttoward openbanking(seeTableb). Forexample topic
1 generatedby NMFshowsthat open bankingis finance déata through APIswith PSD2launches

businessglobal, revolution with consumer adoption in news b
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Thetopicsin the negativetweets illustrate that there is discussiorabout closed opportunities with
consumers $lbw d$truggle partnership tipic 1, negativetopicswith NMFmodel) or in topic 3 with

NMFmodelTfails, consumer @&kpectation Iehger iMeet and democratise(seeTable7).

Tosumup, the topics in general are positive Thenegativetopics concernfailed expectations trust
issues and slow adoption Thereis alsoan interestingtopic about the winnersand losersduring the
transformationof OB(negativetopic 9, NMFmodelor negativetopic 8, LDAmodel) andthe future of

smallbusinessegnegativetopic 10, NMFmodel)
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Table 5: Topics with all tweets. The table displays the top 10 topics in the corpus. Each topic displays the twenty
words with the most substantial weights in a bar chart. The weight is its TF-IDF value for MNF and TF (term-frequency)

value in the LDA method.

Topic 1 Topic 2
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Table 6: Topics with positive tweets. The table displays the top 10 topics in the corpus. Each topic displays the twenty
words with the most substantial weights in a bar chart. The weight is its TF-IDF value for MNF and TF (term-frequency)

value in the LDA method
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Table 7: Topics with negative tweets. Topics with positive tweets. The table displays the top 10 topics in the corpus
Each topic displays the twenty words with the most substantial weights in a bar chart. The weight is its TF-IDF value

for MNF and TF (term-frequency) value in the LDA method
Negative sentiment topics (LDA model)
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TopicsBeforeand After the OBRegulationEnforcement

Topicsfrom positiveand negativetweets are extractedbefore andafter 2018 Alltopicsare generated

by the MNF rather than the LDA algorithm because MNF is non-probabilistic providng more

consistency For easeof interpretation, the topics before and after regulatory implementation are

filtered (see the table below). More detailed results of topic extraction are in AppendixB (Topic

extractionon tweets).

Table8. Comparisorbetweentopicsbeforeand after OBregulationenforcement™NFmode)). Thepositiveand negative

topicsgeneratedby the MNFalgorithm beforeand after the OBregulatoryenforcementare summarisedn a 2x2table.

Before OBenforcement

After OBenforcement

IndustrialRevolutionopportunity

PSDdigital platform success

A new erawith financialinnovation

Better consumeluse acces4o moneyand

services
w . - - .
E Betterfinancialservicessecuredata sharing Greatglobal paneldiscussion
3 through AP
o SMEsand consumerdavenew opportunitiesto
access Instantpayment secureaccount
Networkeconomwyith platforms Reportsand articlesaboutinterestin the
with p future of fintech
Regulatedintech marketplace
Thedemocratisationwill closeopportunitiesand _ _
obstacledor fintech Slowenforcement misseddeadline
Challengesnd cutting of smallbusinesses Thefuture of creditunions
Not understandnow to askand how to access , ,
o . Benefitsfor new firms
o the service
% Thestruggle betweenbanks and fintech Needs Poorpeoplematter budgetproblem
z new regulationsto moderatethe relationship ' '

Vulnerablecustomerapps

Appissueshardto makepayment

Customerdail to trust fintech

Datarisksfrom SMEsand fraud
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Before OB regulation enforcement the positive topics are summarisedas the opportunity with
revolution, a new era for financialregulations and opportunitiesfor SMEsand customers After the
regulatory enforcement the topics discussedncludedthe succesf PSD2better access products
instant payment and secure accounts These topics are consistent with pre-implementation

discussionaboutthe OBrevolution focusingon improvedproductsand opportunities

Thenegativetopicsbefore regulatoryenforcementare concernswith closedopportunities challenges
for smallbusinessesand not understandinghe productandaccesgo servicesIn addition, the trust,
adoptionof new servicesthe problemwith securities fraud, slow implementationand monetisation
were discussed After the regulatory enforcement the negativetopics mostly revolved around the
issuesof slowimplementationand deadlines aswell asthe benefitsof smallfirms, credit unions and

poor people

In summary there is a shift in concernfrom broad issuesto specific matters regarding deadline
implementationand the benefits for the least advantagedgroups suchas small firms and indigent

people

4.2.7 Comparisonof sentiment between jurisdictions

In this section the total number of tweets per yearis examined Next, the monthly and annualmean
polarity (sentimen) scoresin the UK USand EUare calculatedto understandthe trend of sentiments
in these jurisdictions After that, they will be comparedto concludethe possibleimpact of OB

regulations
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Figurel3. Totalnumberof tweetsabout OBin the UKby year. Theverticalaxisrepresentshe numberof tweets. Thehorizontal

axisrepresentghe year. Thegraph showsa bubbleof tweetsabout OBfrom 2017to 2022
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The total number of tweets about OB increasedsignificantly in the year OB regulations were

implemented(seeFigurel3). The number of tweets rose from around 75 thousandto 175 thousand
andcontinuedto rise until 2020 However attention towardsOBdecreasedrom its peakin 2019 Still,
the number of tweets in 2022 is higherthan in 2017, the year before OB regulationswere put into

effect.

Theboom in the number of tweets canbe evidenceof increasingdiscussiorabout OB However, the

sentiment of the discussionremainsunclear Therefore in the next step, the monthly and annual
averagepolarity scoreswill be calculatedto understandthe changein sentimenttoward OBduringthe

yearsof OBregulations
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Score

Score

Figurel4.: Themonthly mean polarity scorebetweenthe UKand EU (the greenareawhere UK>, red where UK<). They-axis

representghe meanpolarity score and the x-axisthe year.
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Figure 15: The monthly mean polarity scorebetweenthe UKand US @reen area where UK>, red where UK<). They-axis

representghe meanpolarity score and the x-axisthe year.
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The data indicatesthat the UK sentiment was lower than that of the EU and the US before the

implementationof the OBreguhtion. However from 2018 until 2022 UK sentimenttoward OBwas
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higherthan that of the USand significantlyhigherthan that of the EU In the first quarter of 2023 the

sentimentin the UShasrisensignificantly Forbetter visualisationthe annualmeanscoreis calculated

Figurel6: Mean PolarityScoreby YearGreenUK Blue- EU Red US). They-axisrepresentshe meanpolarity score and the

x-axisthe year.
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Figurel7: Mean Polarity Scoreby YearGreenareawhere UKscoreis higher, Redareawhere UKscoreis lower) Greenline-

UK Blueline- EU Redline- US. They-axisrepresentghe meanpolarity score Thex-axisrepresentghe year.
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4.2.7.1 Comparisonwith EUlurisdiction

TheEUsapproachto OBis regulatedthrough PS2. However, there is no requirementto standardise

the API Thismakesthe EUs approachlessstandardisedhan the UKs.

Before the OBregulabry enforcement the sentimenttrend in the UKwas parallelto that of the EU
with a lower sentimentscore (see Figuresl6,17). The UK scorewas also lower than that of the US
before the implementation However from 2018 until 2022 during the UK OB regulation
implementation the UK's OBsentimentscorestarted to rise abovethe EUand the US By 2023 the
sentiment trend between the UK and EU returned to the pre-implementation pattern of 2017
However, the UKscoreis now higherthan the EU potentially reflectingthe impactof UKOBregulation
implementation Thisparalleltrend betweenthe UKand EUfits the parallelassumptionfor the DiD
method. In conclusionthe DiDmethod caneffectivelyquantify the impactof OBregulatiors on public

sentiment
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4.2.7.2 Comparisonwith USdurisdiction

The USapproachto OBis organi¢ adoptinga wait-and-see stance There are discussionsabout the

implementationof OBregulationin the US

Data showsthat from the beginningof 2023to March 2023 the USpublic opinion toward OBrose
significantly surpassg the UKin 2023 (seeFiguresl6,17). In contrast the sentimentin the USwas
higherthan that of the UKbefore the implementationof OBin the UK This suggestsa possiblepublic

incentiveto endthe wait-and-seeapproachand enforcethe regulationin the US

From2018to 2022 the UKsaveragesentimentscoreconsistentlysurpassedhat of the US Thesteady
trend of UKsentimentafter implementingregulations outpacingboth the USand EU further suggests

that OBregulationspositivelyinfluencepublic sentiment.

4.2.8 DiD Regulatorylmpact
4.2.8.1 Counterfactual(parallel) condition

The method assumeshat averagefactors impactson sentiment about OB in the UK and EU are
proportionate, meaningthey influence both jurisdictiors equally, and the sentimenttrends in both
jurisdictionsshouldbe parallel Forexample the tradewarin 2017impactedOBsentimentsdifferently
acrosshe UK EUand US It shiftsthe trend in the USbut not the UK Thesefactorscould shift the OB
sentimentagainwhenthe OBregulationswere laterimplemented If factorssuchaswar causeda non-
parallel shift in sentiment, calculatingOB regulatory impact would be difficult becausethe factor's
impact would interfere with the regulatory impact Measuing the exactproportion of the factor's

impact on sentiment is difficult. However if the trade war equally impacts sentiment in both
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jurisdictions their trendsare parallel TheOBregulatoryimpactcanbe measuredy subtractingit from

the control group sbaseimpact

Thevisualcomparisonof sentimentscoretrends betweenjurisdictionsshowsthat the EUand UKhad

paralleltrends before regulabry enforcementfrom 2017to 2018 In contrast the trends betweenthe
USand UK fluctuated and were not parallel before the enforcement Thiscan be attributed to the
harmonisationbetween the UK and EUjurisdictions which are more similarin economicand other
socialfactorsthan the US Therefore the assumptionof paralleltrends is satisfiedfor the UKasthe

treatment group andthe EUasthe control group.

4.2.8.2 DiDmodel

An OSLregressionwas conductedin the test to calculatethe OBregulatoryimpact The regression

modelis definedbelow:

neéeaawi '('ﬁ’(:;)é)é‘(‘ﬁ)‘l‘l QOO ARDAQEN'AW QR WE DI QDO AR QLN A Qi
WOQWI
Where:
polarity- is the sentimentscoreof the tweet in the UKor EU
contr_treatment’/Adummyvariable(0 if the tweet isin the EU 1 if the tweet isin the UK)
before_after- dummyvariable(0 if the tweet is before the OBregulabry enforcement 1 if it is after)

contr_treatment‘before_after- the DiD impact dummy, multiplication of before-after and control-

treatment variables

Year- the yearof the tweet'sscore
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Datadescription

Thetotal numberof tweets for the DiDmethod with the EUasthe control groupis 75073 Themean

positive sentimentscoreis 0.2333(seeTable9).

Table9: Data descriptionof tweetsin two locationgroups the UKand EU Thetotal numberof tweetsis 75073 with a

meanpositivesentimentscoreof 0.2333

Qubjectivity Polarity Before_after Contr_treatment
Dummy

Count 75073 75073 75073
Mean 0.493 0.233 0.568
d 0.200 0.252 0.495
Min 0 1 0

0
25% 0.366 0.090
50% 0.484 0.200 !
75% 0.6 0.378 !
max 1 1 1

4.2.8.3 DiDimpact model results

Inthis section the summaryof regressiorresultswith different control groupsisillustratedin the table
below. The control groupscomprisetweets from the EU the US and other jurisdictions while the

treatment groupis the UK

Table10: Summaryof DiDimpactresultsagainstthe control group. Thecontrolgroupnameisin column Controlgroup Fhe
impact coefficientis in column DiDcoeft Thetable showsthat the regulatoryimpactraisedthe sentimentby 0.027 points

(or around10%)in the caseof the EUasthe controlgroupand 0.012 pointswith the USasthe controlgroup.

Controlgroup

DIDcoef P>[t| No. Observ
EU 0.027 0 75,073
us 0.012 0 63,141
Other jurisdictions .0.019 0 203416
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Themodelwas conductedwith 75073observationsof sentimentscoresin the UKand EU Theresult
isshownin the first columnof the EUin Tablel10. Theimpactcoefficientmodelis statisticallysignificant

with a P valueequalto 0.

Theresultsfrom the regressionshowthat the implementationof OBregulationhasa positiveimpact

on the UKs sentimentabout OB Thevalueof the impactcoefficient Didcoef is0.027. It meansthat

regulatoryenforcementhasincreasedthe polarity scoreby 0.027 in the UKcomparedto the control

group.

Theregulatoryimpactquantity is relativelyhigh. Asthe meanpolarity scoreof all tweetsin the UKand
EUis 0.233350points, the increaseof 0.027 by the regulatoryimpact constitutesan 11% increasein

meanpublic sentimentabout OB

The regulatory impact is significantbecausethe common threshold for significanceis where the P

value< 0.05, andin our case Pis 0.

Applyingthe USand other jurisdictions as control groups

Both models when comparedwith those from the USand other groups are presentedin the second

andthird columnsasthe USand Otherjurisdictions(seeTable10).

Thecomparisonwith the USillustratesa positiveimpact on the sentimentof a 0.0128 polarity score
or an increaseof around 5%. The comparisonwith Other countrieswith tweets in English but not a
native language showsthat the impact on sentimentwas negativecomparedto those countriesof -

0.019, or around -8%. Examiningvisualtrends in sentiment revealsthat in other jurisdictions the
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sentimentremainsunchangedrom 2017. In contrast in jurisdictionssuchasthe UK EU and US the

sentimenttrend decreasedafter the initial surgein sentimentprecedingthe OBenforcement

In conclusionit is possiblethat the hype surroundingOBremainshighin other countries while in the
UKandEU the excitementhassubsided Therefore the assumptiornof paralleltrendsbefore and after

wasonly confirmedbetweenUKand EUjurisdictiors, but not betweenUKand Othersor UKandUS

4.2.9 Conclusion

Thegeneraldescriptiveanalysisshowsthat aggregatesentimentbehavedike awave Theuncertainty
period in the UKand EUspansfrom 2017 until the enforcementof OBregulationaround2018 The
number of tweets about OBin the UK a possibleindicator of the spreadof OBtopics rose from 2017
to 2019 falling until 2023 Theturning point for the OBtopic spreadwas 2019 which is alsoa year

after the OBregulationenforcement

Themeanaggregatesentimentscorein the UKsteadilydeclired from 2017to 2023 Accordingto the
SIRsnodel there mayhavebeen a sentimentbubble around OBduring the uncertaintyperiod before
2018 After the resolution of uncertainty, the sentimentcontinuedto decreae, indicating that the

negativesentimenthad the highestinfection rate.

In summary the uncertainty about OB or the organicapproachwithout OBregulations could have

increasel the spreadof the OBtopic and contributedto a possibleOBsentimentbubble
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TopicExtraction
Thetopic extraction showsthat sometopics discussedduring the uncertainty period faded after the

uncertainty resolution This aligns with social finance theory, which focuseson the spread and

evolution of traits. The topics spread and evolved the conceerning topics after the OB regulatory
enforcement are now focused on issueslike enforcement deadlines and concerns about least

advantageougroupssuchassmallfirms and poor people

Regulatoryimpact

The EUjurisdictionwas chosenasthe control accordingto the interpretation of the SIRamodel The
sentimentshapeis wavelike, so compating the groupsrequiresthe samewavelengtts. Therefore by
comparingsentiment waves the EUis more suitable Thisis likely becauseEUand UKregulationsare
more harmonised Thekey distinction between UKand EUOBregulaionsis that the UKmandatesa

unified APIstandard whereasit is not mandatoryin the EU

Applyingthe EUjurisdictionasthe control group, the resultsshowthat the OBregulatoryenforcement

in the UKcould haveincreagd the meansentimentscoretoward OBby 11%.
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4.2.10 Limitation and possiblefurther research
Socialfinance provides a possible explanationfor social phenomenathrough the transmissionof

information amongparticipantsin society Thetopic extractionalgorithm can help identify the topics
discussedwithin large volumesof public data. Thisfacilitates understandinghe transmissiorof ideas

andtheir impacton sentimentor behaviour

However the method saccuracydependson the algorithm and manualinterpretation of extractions
The algorithm classifiesimportant related words into clusters and presentsthem as topics The
presentationof word clustersis still raw and requires humaninterpretation to derive meaning This

meansthere canbe humanerror in understandinghe word sclusters

Furtherdevelopmentcanfocuson the accuracyof the topic extractionalgorithm Moreover, by linking
topic extractionto a timeline, where the discussiorscoreis assignedo eachtopic, the development

of suchan algorithmcanprovide a dynamicpicture of topic transmissiorto test socialtheories

A limitation of regulatory impact results arisesfrom the DiD method. It cannot capture the exact
amountof impact, andit operatesunderthe counterfactualassumptiorthat the controlgroupbehaves
in parallelwith treatment groupswhile other impactsare equallydistributed However unobservable

factorsmay affect the control and treatment groupsdifferently.
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4.3 OpenBankingservicequantity and quality analysis

Introduction
The examinationof regulatory and competition theories suggeststhat regulationscanimprove the

competitive environmentand socialwelfare by removingbarriersto entry and expansion including
factors such as setup costs economiesof scale service quality, technologicaland data barriers
switchingcostsand network effects Theregulatoryobjectivein the OpenBankingKOB écosysterris
to reducetechnologicabnd databarriers loweringswitchingcostsandimprovingservicequantity and
quality. One of the regulatory consequenceshould be better accessto big data to developmore
artificial intelligenceapplicationservices Thiseffect shouldproducehighersocialwelfare through the

increasein servicenumbersand their quality.

In this analysiswe arguethat the enforcementof OBregulationsshouldcreatemore surplusin terms
of servicequantity andquality. Moreover, the benefitof regulatoryenforcementcanbe unevenamong

the market participants

Theassessmentf the OBregulatoryimpactis measuredthrough the reviewsand scoresdata of the

OBprovider applicationsin GooglePlay Theserviceprovidersare separatedinto four groupsfor the

detailed analyss: the biggestCMA9banksor challengerbanksto accesghe most and leastimpacted

groups.
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Theanalysisconsistsof sixparts: introduction, methodology data description impacton the quantity

and quality of servicesfindingsfrom topic extraction and conclusion

The finding showsa substantialquantitative increasein servicedemandand a possibleshift in the
competitive environment causedby uneven regulatory impact on servicequality between banking

groups Notahbly, the number of reviewswas usedas a proxy for servicequantity. The assumptionis

that the more customersusethe app, the more reviewsthey post It is basedon the finding of OSL
regressiorof app downloadsasa dependentparameterandthe numberof reviewsasanindependent

parameter which demonstratedthe significantvalueof the number of reviewsto the numberof app
downloads’*? Toretrieve the numberof app downloadsrequiresa changein the APIrequest andthe
number of app downloadsis significantlycorrelatedto the number of reviews therefore, the useof a
numberof reviewsasa proxycansavethe workloadandmemoryresouces Sincethe OBenforcement
there hasbeenaround a 100% increasein annualreviewsfor the CMA9group and a 2002 increase
for the challengerbanksgroup and OB third-party provider KTPP group. Moreover, the impacton
servicequality relativeto the CMA9groupfor challengemanksincreasedoy 0.2834 points (or around
6%), TPRoy 0.4633rating points (or around10%). However, there isa negativeimpactfor the NoCMA9

group by -1.2446rating points (or a decreaseof almost30%).

Thereasoncan be speculatedfrom the topic extractionresults The OBregulatory enforcementhas
closedthe discussions@bout securityissues however, the discussiorabout issueswith app updates

freezingandstoppingthe appsremains Thefindingsuggestshat the relativelysmallincreasen service
quality canbe due to remainingtechnicalissues Moreover, the group-basedtopic extraction shows

that eachbank group provide different valuesfor customers Customersvalue securityin the CMA9

742 Oyekunle Rafiatand othersM PDFIOnline CustomerReviewsand Their Effecton the Downloadof Mobile Applications
(2023 4 Journalof Information Technologyand Computing39, 49750.
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bank’sservicesand the cardsand ratesin the challengerbank sservices App update and login time
for smallbanksKkNoCMA9 /ktrthe TPPgroup the exchangeand fee rates and the moneytransfer

serviceare distinctivediscussiorfeatures

4.3.1 Methodology and Data

In this analysis DiD method is appliedto determine the OB regulatoryimpact on providers service
quality. In addition, topic extractionmethods which include LDA NMF, and Bertopicmodels will be
appliedto appreviewsto providemore insightfrom the customer spoint of view. Thosemethodsare

explainedin the methodologysectionof the first analysisof OBsentiment

Data collection and description

Theapplication sreviewsand ratingsof 35 serviceprovidersin GooglePlaywere collected Thelist of
providersis in AppendixC (Listof serviceproviderg. Theprovidersare groupedinto four groups The
first groupisthe CMAQ the nine biggestbanksunderthe scopeof PSRR017. Thesecondgroupincludes
ChallengerBanks such as Monzo or Starlink which rely heavily on digitalisation The third group
includesother banks Thrd-party providersunder OBregulationsare in the fourth group. Thedatais
stored in the file Vo_207055762Secondtest Reviewstsv Bhd the Python code is in Appendix

HServiceguantity and quality- Pythoncode).

Thecollectionis conductedby the google_play_scrapelibrary in the programminglanguagePython
The total number of data collectedis 1,152,499 review samples The columnsin a sampleare user
name review (under column content rfafihg by userunder column score dalké of review, and app

version Theexampleof the collecteddataisin AppendixA (Datadescriptior), Table 25A.
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4.3.2 Datadescriptionanalysis

In this section the distribution of collecteddatais examined Therelationshipof variablesis reviewed

by visualisingoairwisevariableswithin the dataset

ThePairplotis illustratedin Figurel8. Thevariablesampledistribution providesseveralobservations
Firstly, the pair plot showsthat the app rating scoreis distributed unevenly Thedata showsthat most
ratings fall under the value 1 (very bad) or 5 (excellen) score which meansusers sentimentis
extreme either overwhelminglysatisfiedor veryupsetaboutthe app. Secondlythe numberof reviews
is concentratedin the first group, CMAs nine biggestbanks Thedatadistributionis reasonableasthe
marketshareof thosebanksis the biggest therefore, the numberof appdownloadsandreviewsis the
highest Moreover, under the year variable which indicatesthe year that the review is posted the
overalltrend of the annualnumber of reviewshasincreasedsince2013 Thiscanindicatequantitative

expansiorasmore reviewsand ratingscancorrelatewith more downloadsor useof the app.

Thepairwisevisualisatiorbetweentwo variablesllustratesthe followingobservation Therelationship
betweenthe scorerating and the count of thumbsup showsoutliers above200. Most of the countis
under200. Thehighestthumb countis around600for scoreone (a verybadscoré. Theconcentration
is at scoresl and 5. The scorerating is not distributed evenly amongthe groups, indicating that

customersrate a certaingrougs app better than others.

In addition, the thumbs-up countis not distributed evenlyamongthe groups the CMA9and Challenger
bankgroupsexhibit a higherconcentrationof thumbsup. Thethumbs-up countand the postingtime
showa bell-shapeddistribution. Postingtimes are measued throughoutthe day and appearrandom,

asthe data indicate that usersdo not have a habit of posting during specifichours Therefore the
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distribution is normally bell-shaped Thevisualisationbetweenthe Yearand App versionshowsthat
from 2018 the year of OB enforcement a sudden introduction of a new app version occurred
Moreover, the total count of thumbsup for the new app versionis lessthan that of the old type of
app, accordingto the pairwiserelationshipbetweenthe app versionand ThumbsUp-Gount variables
Forthe group and appVersionpairwiserelationship the highestconcentrationof the app versionis

under CMASs nine biggestbankgroups andthe lowestconcentrationis underthe TPPgroup.

Tosumup, the overallmarketis growingasthe thumbsup countsareincreasingeachyear. In addition,
sincethe OBenforcementin 2018 new app versionshavebeenreleased Themost versionsreleased
are by CMA9 while the leastare by TPP Thismay indicate that CMA9bankshavemore technological
resourcescomparedto TPP Consequentlythis canlead to higher satisfactionrates for CMA9and
Challengelpps resultingin a greaterdistribution of thumbs-up countsfor CMA9and Challengeapps

than for TPP
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Score

Figure 18: Pairplot variable visualisation. The plot shows distributions between two variables in the dataset of six

variables. Thei Sc o r e 0 i vating scarddf the review, ThumbUpCount i total count of thumb up for the review,
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4.3.3 Openbankingimpact on servicequantity and quality

In this section the quantity of app reviewsis usedasa proxy for the quantity of serviceapplications
and the app scorerating by usersis usedto evaluatethe quality of servicefor the examinationafter

the OBregulatoryenforcement

4.3.3.1 Servicequantity

Thechart of reviewsover time is displayedasa bar chartin Figure1l9 and asa line in Figure20. The
guantity of reviews can be divided into four periods Accordingto Figure 19, the first period
demonstratesa dramaticincreasefrom 2011to 2016 Followingthis, the numberstagnatedirom 2016
to 2018 asindicatedby red circle 1 (seeFigurel9). Next, there wasa two-fold increasefrom 2018to
2019 coincidng with the start of the OBregulatoryenforcementin 2018 After this boom period, the
number stagnatedagainfrom 2020to 2023 asindicatedby the secondred circle (see Figure19). It

seemsthat the numberhaslikely reachedits ceiling

In summary the boom period betweenthe two stagnationred circles1 and 2 correspondswith the
duration of OBregulatoryenforcement It is possiblethat the OBregulationcontributedto this increase

in the app sreviews which serveasa proxyfor the app sdownloads
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Figure 19: Annual number of reviews 1 bar chart. The green bar is CMA group number of reviews, the blue is
noCMAJ9, the black is Challengers, and the red is TPP.
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Figure 20: Annual number of reviews by bank group i line. The green line is CMA group, the blue is noCMAJ9, the red
is Challengers, and the black is TPP. The graph shows that all groups benefit from OB enforcement.

Annual number of reviews by group

— cmag

— NoCMAg

— Challenger banks.
—— 0B third party providers

120000 -

100000 -

80000 -

60000 -

Number of
reviews

40000 -

20000 -

//Q<

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

Year

-272-



4.3.3.2 ServiceQuality
Theservicequality is measuredoy customerratingsandreviews Themeanrating of the appsgrouped
by serviceprovidertype is calculatedwith the mathplot libraryin Python Theresultis shownin Figure

21.

Theresultsshowdifferent behaviourshetweengroupsfollowing the implementationof OBregulation

Thisindicatesthat the groupsbenefit from OBregulationunevenly Theservicequality (app scoreg of

the CMA9groupremainssteadyafter the regulatoryenforcement Theservicequality of the challenger
bankgroupimproveduntil 2019, then declinedto the CMA9evel Inthe shortterm, the groupreceived
somebenefits however, in the longrun, it returnedto the CMA9level Thus the CMAOSstill hassome
advantages The TPPgrougs servicerating steadilydecreaseduntil 2022, and it has only improved
since2023 TheTPRgroupmayrequire alongertime to benefit from OBthan others. Forthe NoCMA9
group, which includesother small banks the servicerating fluctuates and remainsthe lowest This

groupfacesthe highestrisk of beingoustedfrom the market

In summary CMA9 and the challengerbank groups are the most suitable for the DIiD impact
measurementmethod, asthe trend before the OBenforcementis almostparallel The OBregulation
mayenhancethe servicequality of challengeibanksover CMA9in the short term, but in the longterm,
they remain equivalent The TPPservicequantity has increased(see Figure19). However the TPP
servicequality hasnot risenasexpected andthere wasa delayin improvementuntil 2023 Onlyafter

that will the servicequality improve
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Rating score

Figure21. Theannualmeanrating scoreis groupedby serviceproviders Thegreenlineisthe CMAgroup. TheblueisnoCMA9

the red is Challengersand the blackis TPP
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4.3.3.3 Conclusionof servicequantity and quality after OBregulatory enforcement

Theregulationhaslikely benefitedthe challengebankand TPRyroupsin termsof quantity (seeimpact
coefficientsin Figure 20). Theirquantity hasincreasedsignificantly However the benefits of improved
servicequality are not immediatelyapparent Thereis a short-term increasefor challengertbanksand
a possiblelagin benefitsfor the TPP Themost vulnerablegroup is other smallbanksthat haveless

efficienttechnologies
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4.3.4 OBImpact Measurement

TheOBregulationswere imposedon the CMA9groupof the largestbanks TheCMAS9groupisrequired
to open accesdo its clients data and provide servicesfor other providers In this case the CMA9
benefited from intergroupsharing and the providersthat gainedaccesso CMA9data alsobenefited

from it. Therefore the impact of OBregulationscanaffect all groupsof providers

Thissectionwill conductthe impactmeasureusingthe DiDmethod with three tests, as all groupscan
be affected by OBregulations Therefore there can be no unaffected control group. Howevet it is
possibleto comparethe two in agroupandoutline the relative OBregulatoryimpactof the two. Three

pairsare CMA9and NoCMA9 CMA9and TPR and CMA9and Challengeibanks

4.3.4.1 Resultsinterpretation

Thesummaryof the resultsof the DiD method is shownin the table below. All three testsindicatea

statisticalsignificancgP>|t] nearO0) of the regulatoryimpactvariable contr_treatmentbefore_afteb
Theregulatory impact coefficientsreveal that the enforcementof OB regulationshasincreasedthe

quality of challengerbanksby 0.2834 points (or around 6%), TPPby 0.4633rating points (or around

10%), and significantlydecreasedhe rating scoreof NOCMA%y -1.2446 (almost30%).

In summary the OB regulation has opened up opportunities for participants It has increasedthe
servicequality of all groupsof participants However the distribution is not equal The TPPgainsthe
most benefit in servicequality relative to the CMA9group, followed by the challengerbanks Lastly
the NoCMA9group service quality has been enhancedsince the OB regulatory implementation

However, comparedto other groups the gainwasnegative
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Tablel1l Summaryof DiDimpactresultsagainstthe controlgroup. Thecontrolgroupnameisin column Controlgroup P

Theimpact coefficientis in column DiDcoefb Thetable showsa negativeimpacton the NoCMAQyroup

Control group

DIDcoef. P>t No. Observ
NOCMA9 12446 0 813981
TPP 0.4633 ° 814992
Challengetanks 0.2834 0 1,020,973
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4.3.5 Topicanalysis

Thissectionexamineghe reviewsto understandthe reasonsbehindthe customerratings Theresults
canprovide insightinto issuesrelated to servicequality. Firstly, data is cleanedusingdfilters for stop
words, punctuation and capitalisation(see Talle below). Then the reviewswill be vectorisedto feed
into the MNFor LDAtopic extractionalgorithmbefore and after OBregulatoryenforcement

Table12: Sampleof text reviewsafter cleaningfor topic extraction Thereviewtext is in the column Content Fhe Word

count columnrepresentshe numberof wordsin the review

Index = Content Word
count
1 rapid top really bad wait 24h 34
wont let verify 4
38

cantsignput namesayssorry somethinggonewrong

13 . . . 32
worst servicesever trying the loginapp

Theresult showsthat the most discussedssuesbefore the OBenforcementarerelatedto the useof
anapprelatedto an old bankingaccount the app doesnot work anymore the app stopsworkingand
updated cannotopenthe app, the latestupdatefixesnew longer (seethe tablebelow). After the OB
enforcement the issueswere updated the app won't open, and issuesrelated to bank serviceand

transfer, kept crashing freezing stopping andloggingconstantly

In summary the technicalissuesrelated to app performancebefore and after the OB enforcement
have receivedthe most scrutiny due to poor serviceratings App security issuesare not typically

categorisedastechnical
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Table13: Topicsbefore OB enforcement NMFmodelwas appliedto extract five topics after and before the OBregulatory

enforcement In eachtopic, the ten wordswith the strongestweightsare displayedin a bar chart Theweight of the word is

its TFIDFvalue
Topics before OB regulatory enforcement( NMF model-Frobenius norm. For all
groups. Score rating <3)

Topic 1 Topic 2 Topic 3 Topic 4 Topic 5
apo [N work vorking | open [N update [
use - doesnt _ stopped - wont _ latest -

phone - android I fine I let - fix .
time - rooted I android l app . new l
log - anymore I app I load . longer I
old huawei | unfortunately § updated i recent
anking - used I updated I \olhpopl worked I
account - dont I stops I anymore I android I
keeps phone { saying | phone | great J
new - lollipop I days I hte I sort I
Topics after OB regulatory enforcement( NMF model-Frobenius norm. For all
groups. Score rating <3)
Topic 1 Topic 2 Topic 3 Topic 4 Topic 5
=po [N account [N work [ keeps [N working
update _ money - doesnt _ crashing _ stopped -
open - bank - android I saying l app I
wont - service - phone I appl fine I
log - dont - dont I freezing I android I
phone card anymore | dlosing | days |
use - good - time I Iryl pmper\yl
new - transfer - properly I stopping I isnt I
banking - customer . used I logging I phone I
et use | cheque | constantly | stops |

Thetopicsof reviewsgroupedby the serviceprovider stype areillustratedin Table13. Theresult for

eachgroupis summarisecoelow:

1 The quality of the CMA9group is associatedwith easyuse (CMA9 topic 1), great service

(CMAQ topics2,3), andmostsignificantlysecureservicefCMAQ topics1,2,4)

1 Forthe challengemanks customersdiscussedjood excellentservice(topics1,2,4), and most

significantlyabout card and exchangerates (topics 1,2,5)
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1 For NoCMA9 the same holds true for good excellent and convenientservices(NOCMA9

topics 1, 2, 3, 1,2,3,4). However there may be an issueregardingupdatesand login time

(NoCMA9topic 5).

1 Forthe TPPgroup the discussionsare about easyuse great excellentapps (TPR topics

1,2,3,4,5). Inaddition, thoseemotionsarerelatedto rates moneytransfersandexchangeates

(TPRtopics1,2,3,4,5).

Table 14: Topics by group. NMF model was applied to extract five topics from each of the four groups (CMA9,
Challenger banks, NoCMA9 and TPP). Each topic displays the ten words with the strongest weights in a bar chart.

The weight of the word is its TF-IDF value in the MNF method
For service group:CMAS9.Topics in NMF model (Frobenius norm)

Topic 1 Topic 2 Topic 3 Topic 4 Topic 5
casy [N oood N great | excellent | app I
use _ service { app l service I brilliant .
quick Tl really | service | app | banking il
simple {1 app { works | thanks { love
convenient | far | experience | fast | need
secure | experience | thanks thank - best JJ
really I pretty | use { application useful I
fast | security | features { efficient works I
navigate | thanks 1 application { experience - really I
clear | job { way { secure bank I
For service group:challenger bank.Topics in NMF model (Frobenius norm)
Topic 1 Topic 2 Topic 3 Topic 4 Topic 5
great _ good _ easy _ excellent _ best -
app Il far | vse N service i app I
service I app l quick I app | love -
bank | service | simple I bank | bank .
works | really { fast I customer { banking .
far | experience{ really | far | brilliant I
experience { bank { convenient I banking 1 amazing I
card { rates 1 money { experience 1 card I
rates | exchange 1 app | services nice |
exchange | work 1 set | thanks 1 revolut |
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For service group:NoCMAO9.Topics in NMF model (Frobenius norm)

Topic 1 Topic 2 Topic 3 Topic 4 Topic 5
cocy N oood oreat I excotent | cop I
use _ app I app . service I banking .
quick i service | service | app | update Ji
simple | far { thanks { quick works i
navigate I really { works l thanks { log I
dlear | experience { fast { thank { time
really | thanks navigate | friendly | need Ji
convenient { pretty - simple { secure { work I
understand { overall - track{ fast { bank I
fast | generally keeping | efficient { account i
For service group:TPP.Topics in NMF model (Frobenius horm)
Topic 1 Topic 2 Topic 3 Topic 4 Topic 5
good [N casy NN excellent { oreat [N best NN
app 1l vse N service {ll app zpp
service I fast - appl service . money -
far { quick . fast{ works I fransfer -
really | transfer JiJ rates | rates | nice i
rate { reliable I customer | experience I love l
rates { money I Experience{ really { send l
fast | simple | thanks | thanks | wise |
experience rates | exchange | customer | way |
apps < super l rate{ transfers { bank I

4.3.6 Conclusion

In conclusion the number of reviewsexaminationshowsa significantincreasein servicedemandin
quantity, as expressedby the twofold increasein the number of reviews sincethe OB regulatory
enforcement Particularly there was around a 100% increasein total annualreviewsfor the CMA9
group and a 200% increasefor Challengeibanks For NoCMA9smallbanks the increasein the first
yearof OBregulationenforcementwasoffset by the followingdecreaseLastly the TPRgroupindicates

a steadytrend of increasingservicedemand an increaseabove200% from the enforcementdate.

Theservicequality study indicatedthat not all groupsbenefit equallyfrom OBregulations Therecan
be a shift in a group scompetitiveadvantage Theresult of the DIDimpact statisticaltests showsthat
the regulatoryimpact variableis statisticallysignificant Theimpacton servicequality relative to the

CMA9group for challengerbanksincreasedby 0.2834 points (or around 6%), TPPby 0.4633 rating
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points (or around10%). However, there is a negativeimpactfor the NoCMASgroup by -1.2446rating

points (or a decreaseof almost30%).

Furthermore topic extractionbefore and after OBregulatoryenforcementindicatesthat the technical
issuesrelated to app performance suchasapp updates freezing and crashes persisteven after the
regulatory enforcement However security issuesare no longer under discussionfollowing the
regulatoryenforcement Additionally, the topic extractionfor eachbankingservicegroup showsthat
customersvalue different aspectsin each group. For the CMA9 customersprioritise security;, for
Challengebanis, cardsand rates for NoCMA9 app updatesand login time; and for the TPPgroup,

exchangeandfee rates alongwith moneytransferservices are significant
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4.4 Analysisof OB regulationson switching costsand network effectsin the UKbankingmarket

Introduction

In 2016 the CMAinvestigationreports triggeredthe reform in the bankingsector. It was concluded
that several issues are preventing the operation of the market such as high barriers and
concentration’** TheOpenBankingKOB regulationswere enforcedto lower the switchingcosts the

entry barriersand openaccesdo data

In this analysisit is arguedthat the OBregulationstransforming the traditional bankingsysteminto a
data-driven OB ecosystemcan result in the creation of a network effect Therefore contrary to

regulatoryobjectives the impactcanenhancecompetitiononly in the shortterm, but in the longterm,
the market can be consolidateddue to the network effect and might fall under the scopeof special

sectorregulations Theanalysisaimsto developa methodto measurethe network effect and detect
possibé network effectsafter OBregulatoryimplementation Consequentlyan updatedmethod was

developedto measurethe network effect.

Thestructure of the analysisconsistsof five sections Theissueof network effect and the regulatory
approachego regulatethe effect are discussedn the first section In the secondsection the literature
on existing network effect measuremethodsis reviewed and another method to detect network

effectsis proposed In the third section the resultsof the appliedmethod in the detection of network

743 CMA RetailBankingMarket Investigation(n 121).
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effectsare presented Thefourth sectionexaminesthe robustnessof the resultsby comparingthem

with anothermethod. Lastly the conclusionis drawnin the fifth section

Theresult of the analysisshowsthat the effect on switchingcostswas lagged The improvementof
switchingcosts asmeasuredby the accountswitchingnumber, only startedin the lastquarter of 2022

Thelag may be causedby the COVIBL9 pandemicandthe delayin OBenforcement In addition, the
network effect wasdetectedwith the updatedmethodin the interestincomemarketwith a coefficient

of 3.5122 (P value= 0) and in the servicefee and commissionmarket with a coefficientof 5.07 (P

value=0).

Polynomiaregressionsaindthe Metcalfelaw methodwere modelledin the robustnesssectionto check

the results Theresultsare consistentwith the assumptions The updatedmethod is the tangentof a
better-fit model and the Metcalfe law method also found a network effect in the interest income
marketwith Y coefficientof 0.000000@® (statisticallysignificantwith P value= 0.007), whereasthe
method could not detect network effects in the servicefee and commissionmarket (not significant
with too high P value= 0.657). Theresult is consistentwith the assumptionof limitation of previous

methods
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4.4.1 Network effect and regulatory problems
The network effect describesthe phenomenonin a network where the growth of the user base

accelerateshe growth of network value’** The effect providessupplierswith a huge advantagein

competitionandis classifiedasan entry barrier.

In the marketwhere the network effect exists it cancreateregulatoryobstacles. Forexample Google
dominatesthe searchmarketwith more than 83% marketshare’*® In its derivativemarketof internet
browsers Googles market share constitutes more than 60%, whereasthe following two biggest
participantshave only around 20% market share #¢  Other examplescan be the operating systems
market, with Microsoft Windowsdominatingthe market, or the socialnetwork market, with Facebook
capturing more than 60% of the market share’*” The commonissuein these marketsis that the
network effect createsan undertakingwith a dominant position that hasthe potential of abuseof

dominantposition b

Variousmarketinvestigationreports by regulatorsand competition caseshavebeenfiled to dealwith

the problem

744 MichaelL Katzand CarlShapird/Network Externalities Competition and Compatibility 1985 75 The AmericanEconomic
Review424;, StephenL Morganand AageB SarenserMTheory Measurement and Specificationssuesn Models of Network

Effectson Learning Replyto Carbonarcandto Hallinanand Kubitschek 1999 64 AmericanSociologicaReview694.

745 Global SearchEngineDesktop Market Share2023 Stafistg <https:// www.statistacony statistic216573worldwide-

marketshareof-searchengineg>.

746 Internet Browser Market Share 20122023 Stafistg <https:// www.statistaconv statistic§ 268254 marketshareof-

internet-browsersworldwide-since2009>.

747 SocialNetworksWebsiteVisit Share2023 Stelfistg) <https:// www.statista cony statistic$280293 marketshareheld-by-

the-leadingsociatnetworksin-the-united-kingdomuk/>.
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Argumentof possiblenetwork effect in the OBecosystem

In the Banking Competition Report 2016 it was stated that the UK banking market is too
concentrated’*® Oneof the givenreasonswasthe obstaclescreatedby incumbentbanksto prevent
customersfrom switchingtheir accounts The proposalto implementPSD2vasto achievethe goalof
reducing the data and account switching barrier. Consequently these reguldions transform the
traditional bankingmarketinto a possibleplatform-basedmarket Traditionalbankinginvolvesbanks
operatingasservicesuppliersand customersasserverusers In the OBecosystembankscanactasa
direct service supplier and also a platform (or ASPSPwhere the TPPcan connect to service
customers’*® TheTPPcanbe PISRPor ASPhasedon the type of servicethey provide.”*° In addition, an
individualTPPprovidercanalsooperateasa platform. Anexampleisthe crowdfundingplatform, which
facilitates transactiors between creditors and borrowers’®* The illustration of the OB ecosystemis

drawnin diagrambelow accordingto the OBrequirements

748 CMA RetailBankingMarket Investigation(n 121).

749 paymentServiceRegulatior2017 (S12017752) arts 1024105,

750 paymentServiceRRegulatior2017(S12017752).

751 OpenBankingApp Store OpknBanking <https:// www.openbankingorg.uk/app-store/>.
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Diagram?2. Thetransitionfrom traditional bankingto OB Thediagramshowsthe differencein the modelbetweentraditional
bankingon the left and OBon the right. On the left is the workflow in traditional banking where customersinteract with

banksdirectly. Distinctively on the right, customerscaninteractwith banksdirectly or through TPPss serviceaggregators

Thisanalysisarguesthat the transformationof the traditional bankingmarket by OBregulationcan

create a network effect. The existingmethod of network effect measurementwill be examinedto

measurethe effectin the OBecosystem

Themeasuremenis basedon the assumptionthat before OBregulatorytransformation there should
not be a network effect in the bankingindustry as the market type is a traditional one without the

platform. Theexistenceof network effect in the current ecosystemshouldbe a strongindicator of OB

regulatorycausation
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