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ABSTRACT

This paper discusses the problem of double-ending fraud in real estate transactions – a type of
transactional fraud wherein agents handling real estate transactions unfairly benefit (e.g., by
simultaneouslyrepresentingboththebuyandsellsideofarealestatetransactioninamannerthat
unfairlyboosts thecommission they receive,orcolluding to increase theircommission ina real
estatetransactionattheexpenseofthebuyerand/orselleroftherealproperty).Thepaperproposes
auniqueblockchainsolutiondesignthatleveragesblockchain’spropertiesoftransparencyandability
tocreatetamper-resistantaudittrailstoreduceopportunitiesfordouble-endingfraudandincrease
realestatemarketparticipants’trustinthehandlingoftheirtransactions.Thepaperdiscussesthe
implementation of a prototype of the solution based on hyperledger fabric and sails; it presents
theresultsofanagent-basedmodellingsimulationvalidatingthattheinherenttransparencyofthe
proposeddesignoffersoptimalallocationforbothsellersandbuyers.
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INTRoDUCTIoN

Blockchain is a decentralized peer-to-peer technology that can be seen as a ledger of records
representingtransactions(Peters&Panayi,2016).Itisatypeofdistributedledgertechnologywhich
wasoriginally developed for cryptocurrencies (Brühl, 2017; Nakamoto, 2008). While still in its
infancy,therehasbeenoptimismsurroundingblockchain’scapabilitytopositivelyimpacteconomies
anddisrupttraditionalbusinessmodels(Nowiński&Kozma,2017).Beyondtheearlyapplicationsof
blockchainincryptocurrencies,thevalueexistsinblockchain’sabilitytorecordtransactionsthatare
sharedacrossanetworkofusers.Blockchaintechnologyisalsosaidtoshortentransactiontimesand
makesystemsmoretransparentandreliable(Pinna&Ruttenberg,2016).Assuch,thefunctionality
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andapplicationofblockchaintechnologyhasevolvedfromatradecurrencytosecure,decentralized
smartcontractsthatcanrecordandtrackassetownership(Bal,2017).

Blockchainplatformsarebeneficialtomarketswheretechnologyhelpsacceleratethedifferent
processes thatbringmore safetyand transparency into themarket.Thus,blockchain technology
hascontinued tobedevelopedforuse innumerousdifferent fieldsand industries.Bycreatinga
digitaleconomy,thistechnologyhasthepotentialtodisruptexistingmarkets.Onemarketthatcan
benefitfromtheintegrationofblockchaintechnologyistherealestatemarket.Traditionally,thereal
estatemarkethasbeenlabeledasaninefficientmarketthatsuffersfromlackoftransparency,high
transactioncosts,andslowtransactionprocesses(Shiller,2007).Apaper-basedrealestatetransaction
systemhasbeendepictedasslowduetotherepeatprocessofvalidatinginformationandthemanual
componentsthatareinvolvedinverifyingthetransaction;ithasalsobeendescribedasinefficient
anderror-prone(Graff&Webb,1997;Marsh&Zumpano,1988).Theindustryisalsosusceptibleto
fraudulentactivitiesthatmayincludetitlefraud,double-ending,paper-flipping(propertyscalping),
andmortgagefraud(Cardoso&Annett,2017;FCT,2017;Malik&Foxcroft,2016).

Typically,arealestatetransactionoccursinfivesteps:listing,searching,evaluating,negotiating,
and execution (Crowston & Wigand, 1999). Unfortunately, in any one of these steps, an agent
representingbothsides,buyerandseller,(i.e.,adualagent)maytakeadvantageofeitherpartyto
benefittheirowninterests.Withlistings,adualagentcanrestrictorbeselectiveinthetypesoflistings
thattheyshowtopotentialbuyers.Duringthesearchprocess,adualagentcaninfluencebuyersto
viewcertainpropertiesthataredirectlyundertheagent’sportfolio.Andthroughouttheevaluation
process,adualagentmayinducesubtleorunduepressuretoswayclients,suchasencouragementto
committoapricethatisabovemarketvalue.Whennegotiatingwitheitherparty,adualagentmay
setapricepointthatmaximizestheirowncommission.Andfinally,intheexecutionstage,adual
agentmayinappropriatelyacceleratethetransactionprocesstofulfilltheirowninterestofmoving
ontothenextclient.

In attempts to reduce such occurrences, ethical codes of conduct have been created across
jurisdictionstoeducateandoverseeagents’behaviorsandrolesastransactionagents(Jennings,2011).
Duetotheprincipal-agentrelationship,realestateagentshaveafiduciaryandmoralresponsibilityto
representandadvancetheinterestsoftheirclients(Rutherford,Springer,&Yavas,2005).Thecurrent
brokeragesystemmodelisnotimmunetofraudulentactivitiesbecauseitreliesonapercentage-based
commissionsystemthatmaygenerateabiasbetweentheagentandtheprincipalclient.Forexample,
asellertypicallywantstomaximizethehousingprice.Andwhiletheagentrepresentingtheseller
mayalsowanttomaximizethepriceofthehousebeingsold(i.e.,highercommission),theydoso
whiletryingtominimizethetimethehouseislistedonthemarket.Thus,suchquandarymaycreate
adiversionofinterestbetweenthesellerandtheagent.

Moreover,realestateagentsoftenincurexpensesintheformofadvertising,conductingopen
houses,accompanyingvisits,andnegotiatingoffers(Levitt&Syverson,2008).However,because
theseagentsonlyreceiveasmallpercentage(typically1.5%-3%)ofthenegotiatedprice,thereis
oftenaconcernamongagentsthattheyarenotabletorecoupthetimeandeffortassociatedwith
sellingorfindingahousefortheirclients(Levitt&Syverson,2008).Assuch,thismayencourage
someagentstoengageinunethicalbehaviortomaximizetheirincome;onesuchmethodistoengage
inthepracticeofdouble-ending.

Dependingonjurisdiction,double-endingmaynotconstituteasanillegalactivity.Thedouble-
endingfraud(ordual-agencyfraud)occurswhenarealestateagentrepresentsboththesellerandthe
buyertopotentiallydoublehisorhercommissionattheexpenseoftheseller(Jennings,2011;Malik
&Foxcroft,2016).Double-endingcanleadtounethicalsalesbehavior,servicequalityissues,and
causestraintoagent-clientrelationshipsinservice-basedtransactionssuchasrealestate(Lee,2012).
Itisaformofdeceptionthatisoftennotdiscovereduntilafterthetransactionhasbeencompleted
(Galaty,Allaway&Kyle,2008).Further,sincepeoplearepredisposed tomaximize theirutility,
double-endingmaycreateopportunistictemptationsforagentstoincreaseprofitswhileminimizing
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