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ABSTRACT

Asmodernlifebecomesevermoremediatedbytechnology,technologyassessmentbecomesever
moreimportant.Toolsthathelptoanticipateandevaluatesocialimpactsoftechnologicaldesignsare
crucialtounderstandingthisrelationship.Thispaperpresentsanassessmenttoolcalledthefairness
impactassessment(FIA).Forpresentpurposes,fairnessreferstoconflictsofinterestbetweensocial
groupsthatresultfromtheconfigurationoftechnologicaldesigns.Inthesesituations,designsoperate
inawaysuchthatadvantagestheyprovidetoonesocialgroupimposedisadvantagesonanother.
TheFIAhelpstomakeclearthenatureoftheseconflictsandpossibilitiesfortheirresolution.Asa
broad,qualitativeframework,theFIAcanbeappliedmoregenerallythanspecificallyquantitative
frameworkscurrentlybeingexplored in thefieldofmachine learning.Thoughnotaformulafor
solvingdifficultsocialissues,theFIAprovidesasystematicmeansfortheinvestigationoffairness
problemsintechnologydesignthatareotherwisenotalwayswellunderstoodoraddressed.
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INTRoDUCTIoN

Walkingdownastreetinanunfamiliarcity,ayoungwomanreceivesanalertonhersmartphone.
HerLight Alertappsaysthatsheisinthevicinityofapastassault,asrevealedincitypolicerecords.
Theappdisplaysalocalmapwithpinsmarkingsitesofpastassaults.Feelingcautious,shedecides
toleavethearea.

Light AlertwasanappdesignedbyagroupoffemaleIndianaUniversitystudentsforMicrosoft’s
ImagineCupcompetitionin2010(Schomer,2010).Itsaimwastohelpwomenavoidassaults,a
seriousandunderreportedriskespeciallyforcollegestudentsinunfamiliarcities.

Yet,theapp’sdesignmakesitsoperationuncertain.Becausetheriskofassaultinagivenplace
cannotbemeasureddirectly,theapppredictsitbasedonproximitytopastassaults.Suchapredictionis
pronetoerrors:Onsomeoccasions,theappwillsignalanalertwhentheriskofassaultisactuallylow
while,onotheroccasions,theappwillfailtosignalanalertwhentheriskofassaultisactuallyhigh.
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Occurrenceoftheseerrorsindicatesafairnessproblem,asituationinwhichtheinterestsofsocial
groupsareinconflict.Whereasfailingtosignalanalertwhenappropriategoesagainsttheinterests
ofusers,signalinganalertwhenthereisnodangergoesagainsttheinterestsofthelocalcommunity.
Inthelattercase,thecommunityisidentifiedasaplacetoavoid,tothedetrimentofitsresidents.
Bothgroups’interestsarelegitimateanddeserverespectbuttheyareinconflictinthesensethatthe
moreonegroup’sinterestsarerealized,thelesstheothergroup’sare.Here,wefacetheproblemof
determiningwhatdistributionofinterestswouldbefair.

ThepurposeofthisarticleistodescribetheFairness Impact Assessment(FIA),aframeworkfor
characterizingfairnessproblemsandpossibleresolutionstothem.Itisimportanttobeclearaboutwhat
ismeantbyfairness,sincethisconcepthasbeenunderstoodandappliedinavarietyofsensesand
contexts(Mulligan,Kroll,Kohli,&Wong,2019).Here,fairnessistakeninthesenseofdistributive 
justice(Kaufman,2012),thatis,thedistributionofburdensandbenefitsinsociety.Thus,itdoesnot
applytootherproblemsinwhichfairnessmaybeappliedinothersenses,suchasthestructureof
powerrelationshipsamongsocialgroups(Barabas,Rubinovitz,Doyle,&Dinakar,2020).

Fairnessisanimportantconsiderationintechnologicalassessmentbecause,amongotherthings,
technology affects the satisfaction of interests amongst social groups (Grunwald, 2009). Where
conflictsofinterestresult,thereisaneedforthemtobesettledfairly.

More specifically, technology can give rise to fairness conflicts in at least two ways. First,
endogenousfairnessconflictsareimplicitinthedesignoftechnologyitself,asinthecaseofLight 
Alert.Second,exogenousfairnessproblemsresultfromthedistributionofatechnology.Forexample,
ifananti-agingpillwereinventedbutturnedouttobeveryexpensive,thenonlywealthypeoplemay
haveaccesstoit.Suchadistributioncouldbeconsideredunfairfordisproportionatelyvaluingthe
livesofwealthypeopleorencouragingtheriseofagerontocracy(Turner,2003).

Itisimportanttoobserve,then,thattheFIAisnotcomprehensiveinthesensethatitdoesnot
encompassallthekindsofdiscriminatoryorunjusttreatmentofsocialgroupsthatmaybemediated
throughtechnology.Forexample,discriminationagainstsocialgroupsmaybeembeddedinsocial
structuresandreinforcedthroughtechnologicalmeans(Eubanks,2018;Hoffmann,2019).Although
theFIAmayhelptoidentifysuchdiscrimination,addressingunjustsocialstructuresisbeyondits
scopeasanassessmentofendogenousdesignconcerns.

Concernsaboutalgorithmicfairnesshaverecentlybecomeprominentinthefieldofmachinelearning
(Hutchinson&Mitchell,2019),whereclassificationsystemsareusedtosupportsociallyfreighted
decisionssuchashowtoallocatehealthcare.TheFIAcanhelptoprovidepertinentfairnessassessments
inthisparticularfield,suchasthedepressiondetectionsystemdiscussedbelow.TheFIAcanalsohelp
torelatedevelopmentsinthisfieldtofairnessassessmentsconcerningtechnologicaldesigningeneral.

The following section describes the FIA, which is a list of four questions intended to help
characterize endogenous fairness problems and potential resolutions to them. Addressing these
questionsprovidessystematicguidanceinrecognizingandaddressingsuchproblems.TheFIAis
notanalgorithmguaranteedtoproduceafairresult.Itisintendedtostructurethesearchforafair
resultandtojustifyitsconclusion.Afterwards,examplesoftheapplicationoftheFIAindisparate
casesaregiven,toillustrateitsuseinavarietyofdesigntypes.

THe FAIRNeSS IMPACT ASSeSSMeNT

Asaframework,theFairnessImpactAssessmentconsistsofthefollowingfourquestionsdirected
atagivendesign:

1. Whatsocialconflictarisesfromerrorsofthedesign?
2. Whatconstituenciesareadverselyaffectedbythisconflict?How?
3. Whatsocialinterestsareatstakeinthiscase?
4. Howcouldtheconflictberesolvedfairly?
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