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ABSTRACT

TheauthorsintroducethescienceofMindGenomicstoexplorewhatspecificmessages
drive a person to say they will be interested in sustainability and motivated to do
something. The messages are the nature of the message and the venue where the
messageisreceived.Theexperimentmixedmessages/elementsintosmallvignettes,
presentedthevignettestorespondents,andobtainedratings.Theseratingswerethen
deconstructedintothecontributionoftheindividualelementstomotivaterespondents,
aswellasthedegreetowhichtheindividualelementsengagerespondents.Theresults
revealspecificmessagesthatdriveinterestandmotivation,respectively,anduncover
twomind-sets,thoseswayedbyfeelingsversusthoseswayedbyfacts.Theyintroduce
thepersonalviewpointidentifier(PVI)toidentifythesemind-setsandwhattosay
tothem.
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INTRoDUCTIoN

Asthe21stcenturyproceeds,yearbyyear,thesocialconsciousnessoftheworldis
beingproddedtotakeactionssothatwecancontinuetoliveonthisplanetwithmore
people,andwithpossiblylimitedresources.Theconceptof‘sustainability’,theability
tolivewithinourmeansasaworld,isbecomingincreasinglyheardinthepressand
inconversation.

Wikipedia offers the following explication of this notion of Sustainability,
proceedingafterwardswithalong,exceptionallydetailed,well-documentedarticle
onthedifferentaspectsofsustainability.

Sustainability is the ability to exist constantly. In the 21st century, refers generally 
to the ability to exist of the biosphere and human civilization. Defined also as the 
process of people maintaining change in a balanced environment, in which the 
exploitation of resources, the direction of investments, the orientation of technological 
development and institutional change are all in harmony and enhance both current 
and future potential to meet human needs and aspirations.[ https://en.wikipedia.
org/wiki/Sustainability from; “What is sustainability”. www.globalfootprints.org. 
Retrieved 2 May 2018

AGoogle®searchoftheword‘sustainability’throughtheyears,startingwiththe
early1980’s,revealsthedramaticincreaseinthenumberofhitsinGoogleScholar®.
thepatternofhitsonayearbyyearbasis(Table1).

ACADeMIC APPRoACHeS

The sheer breadth of the topic ‘sustainability’ can be sensed by the actual topics
coveredbytheword.Therangeisfromenvironmenttopeople,fromlandtoservices,
fromagriculturetofood,andbeyond.Indeed,itmaywellbethatthetopicwillevolve
to encompass whatever is relevant. A sense of the evolving complexity is seen in
the abstract to thepaper in the journalSustainabilityScience (Kajikawa,Saito,&
Takeuchi,2017)

Endeavor to build sustainability science as a discipline during the last decade 
promoted interdisciplinary integration. This paper analyses the development of 
sustainability science during the decades and contribution of Sustainability Science 
journal. Based on our analysis, the specific contribution of Sustainability Science is 
to integrate different theories, models, cases, and experiences as transdisciplinary 
expertise. We found that the journal could be characterized by the core research 
clusters of sustainability science, namely, “Environmental and Social Systems” and 
“Economy and Business Systems”. Sustainability science now seems to be building 
distinguished interdisciplinary and transdisciplinary research field based on coupled 
socio-ecological systems and integrated social–economical systems.
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From The Topic to the Person – what engages?
Itisclearthatthenotionofsustainabilityasageneralideaandrallyingcryisincreasing
popular,ascanbeseebothby theGoogle®numbersandby theGoogleScholar®
numbers.Thetopicsinsustainabilityaremany,thechoiceofissuesalmoststaggering
in their scopeand increasinglycomplexity.Questionsaboutconsumermotivations
areoftenoverlookedinfast-growingfields,infavorof‘hardinformation’aboutthe
topicitself.Wehearagainandagainabouttheneedforsustainabilityinagriculture,in
consumption,etc.ButwhataboutgettingpeopleinterestedWhataboutthepsychology
ofintroducingthisincreasinglypopularnotionofsustainability.Whatmethodwork,
andwhatdonotandinwhatareasdotheywork(Devine-Wright,2007;Djordjevic,
2011;Kahle&Gurel-Atay,2013;Kruse,2011;Voinov,2008)?Ifweweretoaska
persontotellusaboutwhatisthe‘grabbingforce’toengagethemindtobeinvolved
insustainability,whatwouldthatgrabbingforcewhichengages(Kasser,2009;Louise,
2008;Shields,Šolar,&Martin,2002)?

Theincreasingnumberof‘hits’inGoogleScholar®andGoogle®itselfsuggest
thatthetopicof‘sustainability’hasbothscientificaspectsaswellasemotionalaspects.
Whenwehearthattheworldisindanger,forexample,duetotheover-useofplastics,
someoftheinformationisscience-based,butotherinformationisrhetoric,designed
tostirupone’sfeelingsanddrivetoaction

Table 1. Number of ‘hits’ in Google Scholar® for the word ‘sustainability’

Number of citations 
Google Scholar®

Google® 2019 – 899 million

2017 297,000

2015 523,000

2012 636,000

2009 435,00

2006 252,000

2003 145,000

2000 83,400

1997 34,800

1994 13,100

1991 5,790

1988 2,400

1985 1,200

1982 748
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The Mind Genomics Contribution to Understand 
the Inner Mind of Sustainability
Mind Genomics is an emerging science in experimental psychology, with roots in
consumerresearchandstatistics,andmetaphoricallyinphysicsandscience(Green
&Rao,1971;Green&Srinivasan,1990;Luce&Tukey,1964;Moskowitz,Gofman,
Beckley,&Ashman,2006).ThekeynotioninMindGenomicsisthatintheworldof
the‘everyday’wherewemustmakejudgments,therearemanydimensionstowhich
aperson can attend, and that the judgments areoften almost automatic.Themost
importantnotion is thenagging realityofvariability amongpeople.Quite simply,
peopledifferfromeachotherinsystematicways,leadingtodifferentjudgmentsby
people,whenthesedifferentpeoplearefacedwiththesameissuesandopportunities.In
otherwords,peopledifferinwhattheyfindtobeimportantwhenmakingajudgment,
andthesedifferencesareworthyofstudy.

Metaphorically,thesedifferencesarementalgenomes,withpeopledisplayinga
rangeofvariationfor thesamegene.MindGenomicsprovidesanoperationalway
todefinetherangeofthesementalgenomesforatopic,extractthemthroughshort
experimentswithpeople,andrevealthestructureofthis‘mentalgenome’.(Moskowitz
etal.,2006,2001).Inshort,theobjectiveofMindGenomicsistoidentifythemental
genomesforwhatKahnemanandhisassociatescall‘System1,’thewayofthinking
thatweuseeverydaytomakeourdecisions(Kahneman,2013).

MindGenomicsstudiesarecraftedtofollowapathwhichfocusesonspecifics,on
thegranularityoflife,namelyspecificideasoranswerstothequestions.Theobjective
becomes,quitesimply,thedegreetowhichthevariousanswerstothequestionsperform
withrespecttoacriterion,suchas‘fittingaspecificstatement.’

The knowledge development process begins with the definition of the topic,
here ‘sustainability,’ but in view of such a large topic, refined to read ‘How do I 
communicate the notion of sustainability to make people understand its important and 
feel motivated to make a change in their behavior?’Whenonereadsthisquestion,
onemightimmediatelythinkofthemyriadapproachestoaddressthequestion,these
methodsrangingfromsimpleSocraticquestioning,tomethodssuchasbrainstorming,
orin-depthinterviews,focusgroups,andthelike.MindGenomicsproceedsbycreating
anexperimentasweseebelow.

THe MIND GeNoMICS eXPeRIMeNT

Rawmaterials (questions, answers):The first step in theMindGenomicsprocess,
really experiment, laysout the topic in termsof four questions, andprovides four
answerstoeachquestion.Table2showsthesequestionsandanswers.Thequestion
oftenariseswhetheronemustbe‘exactlyright’whenstarting,aswellasthestandard
queryofunderlyingone’sdiscomfort,namelytheconcern‘how we do we know we 
have the correct questions and the correct answers.’ThequestionMindGenomics
hasbeendesignedtobeiterative,sothequestionsandtheanswersneednotbe‘on
target.’Evenwhenthequestionsandanswersareoff-target,thespeedandsimplicity
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of Mind Genomics allows the researcher to identify any ‘nuggets’ of ideas which
performwell,withthesenuggetsthecenterofanewsetofquestionsandanswers.

Vignettes-systematicallycreatedtestcombinationofanswers:Thefourquestions
inTable2areusedtoprimetheresearchertoprovideanswersorelements.Itisthe
answers,orreallysystematicallycreatedcombinationsofanswers,whichconstitute
thetestmaterialtobeevaluatedbytherespondents.MindGenomicsdeterminesthe
degree to which the individual answers or elements ‘drive the response.’ The use
ofcombinationsofvignettesratherthansingleelementsasteststimuliensuresthat
thereisacontextforthevignette,i.e.,thevignetteresemblessomethingthatmight
beencounteredinreallife.Singleideasarenotencounteredineverydaylife,because
singleideashavenorealmeaning.Itiscombinationswhichhavemeaning,because
thecombinationsrepresenttypesofmixturethatweencounterineverydaylife.

Theanswerstothequestionsarecombinedaccordingtoanexperimentaldesign
(Box,Hunter,&Hunter,1976)Theteststimulicomprise24differentcombinations,
vignettes,specifiedbyanunderlyingexperimentaldesign.Thedesigndoesnotconsider

Table 2. The ‘raw material’ for the Mind Genomics study. The raw material comprises four questions, each with four 
answers.

Question A: How do I tell people that there is a need for sustainability?

A1 Theeconomyissloweddownbythewasteitcan’tdealwith!

A2 Excessivegrowthofstateeconomynowcrashingtheglobaleconomy.

A3 Sustainabilityisawayofexpressingyourhumanity.

A4 Sustainabilityisawayofjoiningtogetherforabettersociety.

Question B: What is the nature of the information conveyed?

B1 Informationreportedwithscientificallyprovenstatistics

B2 Informationreportedbywellknowauthorities

B3 Informationreportedbyordinarypeople

B4 Informationreportedbypeoplewhohavebeenaffected

Question C: Where and when is the information presented (venue)?

C1 Informationpresentedinspecialpartsofnews

C2 Informationpresentedaftereconomicproblemsreported

C3 Informationpresentedathighschoolassemblies

C4 Informationpresentedatpublicgovernmentforums

Question D: What is the tonality of the information?

D1 Informationpresentedinastraightfactualmanner

D2 Informationpresentedasanengagingstory

D3 Informationpresentedasafive-minutespecial

D4 Informationpresentedasaspecialfeatureduringcelebrationofsustainabilityday
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the‘meaning’ofthecombination,butsimplyspecifiesthecombinationstobecreated
inamannerwhichmakesthe16answersorelementsstatistically‘independentofeach
other’.Thatstatisticalindependencewillbeimportantforthesubsequentregression
modeling.

An important feature for theMindGenomicsapproach is that each respondent
testsdifferentcombinationsofelementsoranswersintheirsetof24vignettes.That
is,each respondentevaluatescombinations froma legitimateexperimentaldesign.
Thebasicdesignismaintained;onlythespecificcombinationsvary.Thisstrategyof
‘permutation’allowstheresearchtocovera‘widespace’ofdifferentcombinationsand
obviatestheneedoftheresearchertoselectthe‘propercombinations’atthestartof
theexperiment.Theexperimenttrulyexplorestherangeofalternativecombinations,
rather than focuses on the performance of a limited, pre-selected set (Gofman &
Moskowitz, 2010). It is this property of ‘coverage’ which turns Mind Genomics
from the conventional hypothetico-deductive system of conventional science to a
cartographyofthemind.

Panelistsrecruitedforon-linestudies:Therespondentsfor thisstudycomprise
individualswhohavevolunteeredtobecomepartofanonlinepanel,whoparticipate
instudies.Therespondentsareanonymous,totallyunknowntotheresearcher,except
forthecountry,yearofbirth,andgender.Anyotherinformationrelevanttothisstudy
isconnectedatthestartofthestudybyashortclassificationquestionnaire.Forthis
study,therespondentswerealsoaskedathirdclassificationquestionbeyondageand
gender.

TherespondentswererecruitedfromthetestpanelaggregatedbyLuc.idInc.,the
strategicpanelproviderassociatedwithMindGenomics,acompanywhichhastens
ofmillionsofrespondentsavailabletoparticipateworld-wide.Therespondentsbegan
theinterviewbyclickingonanembeddedlinkintheinvitation.

Theentireinterviewforarespondentrequired4-5minutes.Unliketoday’sshort
surveys,theMindGenomicsstudyisnotreallyasurveyinthetruesense,butrather
anexperiment,inwhichtherespondentispresentedwithsystematicallyvariedtest
stimuli (vignettes), which test stimuli they read and evaluate on the 5-point scale
shownbelow.TheMindGenomicsprogram,BimiLeap®,recordedthecomposition
of thevignette, the ratingassigned to thevignette, and thenumberof seconds (to
thenearesttenthofsecond)elapsingbetweenthepresentationofthevignetteonthe
screen,andtheresponse.Thisisknownasresponsetime,consideredbyexperimental
psychologists to reflect ongoing internal process (Boring, 1950). In the academic
literaturetheresponsetimeisknownasthe‘reactiontime.’

Thefive-pointratingscaleandthetransformationtoallowregressionanalysis:
MindGenomicspermitstherespondenttorateeachvignetteonascale.Thenatureof
thescaleislefttothediscretionoftheresearcher.Table3showsthescaleused.The
scalecombinestwodifferentdimensions,interest&motivationtodosomething.The
respondentsareabletoselecttheappropriatefeelingfromthefivepoints.Eachofthe
fiveoriginalpointswastransformedtoabinaryscale,sotheanalysisfirstcreatedfive
newbinaryscales,R1,R2,R3,R4,andR5,respectively.Whentherespondentselected
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aspecificrating(e.g.,R4),thatbinaryscalevaluebecome100,andthefourremaining
binaryscalevaluesbecame0.Inthiswaytheoriginal5-pointscalegaverisetofive
newscales.Afterwards, two‘net’ scaleswerecreatedbysumming theappropriate
binaryscales.The‘netscales’willbecomeimportantwhenwelookattheelements
oranswerswhichdrive‘interest’versusthoseelementswhichdrive‘motivation’.

Linking the Presence/Absence of the 16 Answers/
elements to the Binary Ratings and the Net Ratings
The data for the 62 X respondents generates a large data set of 1488 rows, each
respondentgenerating24rowsofdatacorrespondingtothe24vignettes.Althoughthe
respondentswereinstructedtoratethevignetteasatotality,andmostrespondentsdid
soeasily,theunderlyingexperimentaldesignmakesitstraightforwardtodeconstruct
theratingsintothepart-worthcontributionofeachmessage.Thestatisticaltechnique
isOLS,ordinaryleast-regression,chosenbecausetheresultsoftheregressionallow
the researcher to understand the contributions of the individual answers virtually
immediately.

Applying OLS regression to the data, using four different response variables,
generatesthecoefficientsshowninTable4.

1. Theadditiveconstantistheestimatedpercentofthetimetherespondentwillassign
theanswerintheabsenceofelementsoranswersinthevignette.Bydesign,all
vignettescomprised2-4elements,so that theadditiveconstant isanestimated
parameter.Evenso,theadditiveconstantprovidesinformationandinsight.For
example,whenwelookatscalepointR5,‘Understand the facts and motivated to 
do something,’wefindthatonly17%oftheresponsesareexpectedtobeR5,in
theabsenceofelements.Wearenotdealingherewithahighlymotivatedgroup
ofpeople,atleastonanintrinsicbasis.Itwillhavetobethespecificmessages
whichpropelthestrongresponse.WhenweturntoR1,Tuned out,wefindalower
additiveconstant,11.Finally,whenwelookattheresponsestothenewlycreated
‘netvariables,’wefound45-48,slightlybelow50%,forbothmotivatedtodo,and
forunderstandthefacts.

2. Weseeveryfewelementsareanswerswhichexceed8.IntheseMindGenomics
studies,thestandarderrorofestimateforthecoefficientsareoftenaround4.When
thecoefficientsexceed7-8,,weoftenseecovariationwithexternalbehaviors,when

Table 3. The five-point rating scale and the two ‘net’ scales

Readthevignettebelowandselectyourfeeling..
1=tunedout.......
2=notinterested&donothingtohelp
3=interested&donothingtohelp
4=notinterested&dosomethingtohelp....
5=interested&dosomethingtohelp
NetDoSomething=sumofbinarytransformationsforR4&R5
NetInterested=sumofbinarytransformationsforR3&R5
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such information is available. InspectingTable 4 showsus only three strongly
performingvariables:

Sustainability is a way of expressing your humanity.
Information reported by people who have been affected
Information reported by ordinary people

Table 4. Performance of the 16 answers/elements on four binary scales. Data from the total panel

Total panel R5 
Interested 

& do 
something

R1 
Tuned 

out

NET 
Do 

Some-
thing

NET 
Interested

Additive constant 17 11 45 48

A3
Sustainabilityisawayof
expressingyourhumanity.

8 2 10 -4

B4
Informationreportedbypeople

whohavebeenaffected
5 -4 6 9

D4

Informationpresentedasaspecial
featureduringcelebrationof

sustainabilityday

5 -2 0 3

B1
Informationreportedwith

scientificallyprovenstatistics
5 -4 5 7

D2
Informationpresentedasan

engagingstory
5 -1 1 6

A4
Sustainabilityisawayofjoining

togetherforabettersociety.
5 1 3 -4

D1
Informationpresentedinastraight

factualmanner
4 -1 1 5

C2
Informationpresentedafter
economicproblemsreported

4 0 -3 5

B2
Informationreportedbywellknow

authorities
2 -5 2 7

D3
Informationpresentedasafive-

minutespecial
2 0 -1 1

A1
Theeconomyissloweddownby

thewasteitcan’tdealwith!
2 3 0 -5

C4
Informationpresentedatpublic

governmentforums
1 -3 -4 3

B3
Informationreportedbyordinary

people
1 -3 -1 9

A2
Excessivegrowthofstateeconomy
nowcrashingtheglobaleconomy.

-1 4 -7 1

C1
Informationpresentedinspecial

partsofnews
-2 -3 -5 5

C3
Informationpresentedathigh

schoolassemblies
-2 -1 -4 1
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3. Itmaybethattheanswersorelementsforsustainabilitychoseninthisstudyare
simplythe‘wrong’ones.Morelikely,however,isthegeneralpatternthatthere
are different groups in the population with different response patterns to the
samemessages.Amessagemaybeverymotivatingtoonegroup,andnotatall
motivatingtoanothergroup,orevendemotivating.

SCeNARIoS – How ‘VeNUe oF PReSeNTATIoN’ AFFeCTS 
THe ReSPoNSe To THe oTHeR INFoRMATIoN 

TheMindGenomicsstructureensuresthateachanswerorelementfromonequestion
appearswitheachanswerorelementfromanotherquestion.Sincethecombinations
differforeachrespondent,onecanrapidlyandeasilydiscoverinteractionsbetween
answers from different questions, and then quantify their magnitude. This type of
analysis is impossible with regular experimental designs which present one set of
combinations,buttomanyrespondents.

Thestrategy,calledscenarioanalysis,proceedsinasimplemanner,beginningby
stratifyingthevignettesbaseduponthemessageswithinthevignette.Thestratification
thatweusehereisbyvenuewheretheinformationispresented,questionC.Question
Chasfouranswers,aswelltheconditionNoVenuementionedinthevignette.We
createfivestrata,comprisingallvignetteswithnoanswerfromquestionC,andfour
additionalstrata,onestratumforeachanswer.Thus,allvignetteswithC1(special
partofnews)fallintoonestratum.AllvignetteswithC4(publicgovernmentforums)
fallintoanotherstratum,andsoforth.Withineachstratum,thevenueisthesame.

Thenextstepintheanalysisworkswitheachstratumseparately,estimatingthe
coefficientsforthenetrating(e.g.,NETDO,R4&R5combined).ThistimetheOLS
regressionusesonly12predictors,notthe16.Thepredictorsarethefourelements
oranswersfromquestionsA,BandD,respectively.

ThecoefficientsfromthisanalysisappearinTable5.Eachcolumncorrespondsto
onevenue.Thesameanswer,i.e.,thesameverbiage(row)canperformquitedifferently,
dependingupon thevenue inwhich it is placed (column.)Table5 showsonly the
combinationswherethereisadramaticsynergy(thevenuesubstantiallyincreasesthe
coefficientoftheelement)ordramaticsuppression(thevenuesubstantiallydecreases
thecoefficientoftheelement.)

Theadditiveconstantcanbeconstruedasthevalueofthevenue.Thefourlocations
ofthevenuesareapproximatelyequal.Theinterestingaspectnowfollows,namely
theinteractionofvenueandelement.Asanexample,letuslookattheelementA3
(Sustainabilityisawayofexpressingyourhumanity).Dependinguponthevenue,the
elementcanbeastrongdriveroftheresponse(e.g.,coefficientofA3is+29when
pairedwith‘high school assemblies,’),aswellasbeisamodestperformerwhennot
pairedwithanyvenue(coefficientofA3is+5whenthevenueisabsent),andeven
negativewhenpairedwithwithadifferentvenues(e.g.,coefficientis-5whenpaired
withthevenueof‘public government forums’.)
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Table 6 shows the scenario analysis, this time with the other variable ‘NET
INTERESTED”

Gender Differences in Net Variables
Whenwedividetherespondentsbygenderandthenlookattheseparatelyestimated
coefficientsforbothNetInterestedandNetDoSomething,weseedramaticdifferences
bygenderandbyscale(seeTable7)

NetInterested(R3andR5)

1. Womenaremorelikelythanmentosaythatthattheyareinterestedfacts(additive
constant=29formen,51forwomen).

2. Oneelementstronglystandsout,A3,Sustainability is a way of expressing your 
humanity’.Thisphrasestronglyresonateswithmenandisadifferentiatingelement.
Thesamephraseresonateswithwomen,butnotasstronglydifferentiated.

3. Womenaremoremotivatetodosomethingwhenthemessageappealstoemotions,
e.g.,Information reported by people who have been affected

4. Menaremoremotivatedtodosomethingwhenthemessagetalksaboutthevenue
whe3re the information is communicated (e.g., Information presented at high
schoolassemblies)

5. Thedifferencesingendersareclearintermsofwhattheyare,buttheydonot‘tell
astory.’

Table 5. Scenario analysis – the coefficient of each answer/element when VENUE is held constant at each of the five 
options it takes in the vignettes. The dependent variable is NET DO SOMETHING

NET – Do something  
(R4 & R5)

No 
Venue 

in 
vignette

special 
parts 

of news

after 
economic 
problems 
reported

high 
school 

assemblies

public 
government 

forums

Additive constant 75 46 35 40 38

A3 Sustainabilityisawayofexpressingyour
humanity.

5 9 9 29 -5

D2 Informationpresentedasanengaging
story

-11 -5 18 -8 5

D1 Informationpresentedinastraightfactual
manner

-11 -6 18 -8 4

D3 Informationpresentedasafive-minute
special

-16 -6 13 -7 5

A1 Theeconomyissloweddownbythewaste
itcan’tdealwith!

-12 -3 9 2 -1

B1 Informationreportedwithscientifically
provenstatistics

-9 6 -3 8 12

B4 Informationreportedbypeoplewhohave
beenaffected

-2 5 -2 5 10

A4 Sustainabilityisawayofjoiningtogether
forabettersociety.

-3 2 1 1 8

D4 Informationpresentedasaspecialfeature
duringcelebrationofsustainabilityday

-6 -3 7 -8 8



International Journal of R&D Innovation Strategy
Volume 2 • Issue 1 • January-June 2020

32

UNCoVeRING MIND-SeTS

AkeytenetofMindGenomicsisthatineveryareaofhumanendeavorwherejudgments
aremadeordecisionstaken,peoplemaydifferfromeachother,withthesedifferences
basedupon thecriteriaused tomake thedecision.Folkwisdomrecognizes this in
aphorisms,suchas‘one man’s meat is another man’s poison,’or‘oftaste one does 
not dispute.’

Individual differences have long been recognized in the world of opinion and
judgment. The contribution of science is not the discovery of the variability, but
ratherthesystematizationofthevariability,thediscoveryofunderlyinghomogeneous
groups,emergingfromthatvariability.TheprojectofMindGenomicsresearchisto

Table 6. Scenario analysis – the coefficient of each answer/element when VENUE is held constant at each of the five 
options it takes in the vignettes. The dependent variable is NET INTERESTED.

Net Interested (R3 
& R5)

No 
Venue

special 
parts of 

news

after 
economic 
problems 
reported

high school 
assemblies

public 
government 

forums

CONSTANT 90 65 57 46 37

B4 Informationreported
bypeoplewhohave
beenaffected

-29 8 3 5 21

D2 Informationpresented
asanengagingstory

11 -2 14 1 9

B3 Informationreported
byordinarypeople

-25 6 -7 18 13

A3 Sustainabilityisa
wayofexpressing
yourhumanity.

-18 -5 -9 14 0

B1 Informationreported
withscientifically
provenstatistics

-35 6 4 11 11

A2 Excessivegrowthof
stateeconomynow
crashingtheglobal
economy.

-18 -9 6 10 10

B2 Informationreported
bywellknow
authorities

-40 7 6 9 15

D3 Informationpresented
asafive-minute
special

2 -12 -1 7 12

D1 Informationpresented
inastraightfactual
manner

18 7 0 -14 8

D4 Informationpresented
asaspecialfeature
duringcelebrationof
sustainabilityday

21 -3 2 -10 4
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recognizethevariability,andthenputameaningfulrationalebehindthatvariability,
onatopicbytopicbasis

MindGenomicsusesk-meansclusteringtoplacetherespondentsintodifferent
groups,baseduponthesimilarityofpatternsfortheir16coefficients.Forsegmentation
the additive constant is ignored (Dube & Jain, 1980.). Each pair of respondents
generatesadistancemeasure,definedas(1-PearsonCorrelation),withthecorrelation
computedacrossthe16comparablecoefficientsofthepairofrespondents.ThePearson
correlationvariesfromahighof+1withtwosetsofcoefficientsperfectlycorrelated
andthusthedistanceis0;toalowof-1withtwosetsofcoefficientsperfectlyinversely
correlatedandthusthedistanceis2(1–1=2).

Thefinalstepbeyondthemechanicsofclustering,apurelymathematicaloperation,
ensuresthattheclustersor‘mind-sets’makesense.Theclustersareamathematical
construct.Wearelookingforapsychologicalconstruct,mind-set,definedasacoherent
waytodescribethenatureofthedifferencesbetweenpeople,theunderlying‘story.’
Theremustbealimitednumberofclustersoremergentmind-sets(parsimony,and
theclustersmusttellastory(interpretability).

The ideal is, of course, one mind-set, the total panel, but as our data suggest
inTable3, thestrongestperformingelementsarenotverypowerful (noveryhigh
coefficients),anddonotsuggestanunderlyingstory.Whenweapplytheclustering
programtothedata,usingastheNETvariable‘Do’asthecriteriononwhichwecreate
thenewclusters,wefindtworadicallydifferentgroups.Table7showstheoutputof
theclustering,presentingthecoefficientsfromboththeNetvariable‘Motivated’(the
basisfortheclustering),andtheNetvariable‘Understand’(notusedintheclustering.)

Table 7. Comparing males and females on the two Net variables, understand and motivate. Only strong performing 
elements are shown (coefficients > 7)

Net Interested 

Net Motivated  
(Do 

Something)

Male Fem Male Fem

Additive constant 29 51 47 50

A3 Sustainabilityisawayofexpressingyourhumanity. 17 8

B1 Informationreportedwithscientificallyprovenstatistics 13 2 8 7

B2 Informationreportedbywell-knownauthorities 10 -1 7 7

D4
Informationpresentedasaspecialfeatureduringcelebrationof

sustainabilityday 9 -3

A1 Theeconomyissloweddownbythewasteitcan’tdealwith! 8 -3

D2 Informationpresentedasanengagingstory 8 -1 8 5

D1 Informationpresentedinastraightfactualmanner 7 -2

B4 Informationreportedbypeoplewhohavebeenaffected 4 7 1 12

C3 Informationpresentedathighschoolassemblies 7 -2

B3 Informationreportedbyordinarypeople 15 5
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Mind-Set1canbelabelled‘Feelings’becausetheyrespondtostatementsdesigned
toappealtotheemotions.

Sustainability is a way of expressing your humanity.
The economy is slowed down by the waste it can’t deal with!

Mind-Set2canbelabelled‘Facts’becausetheyrespondtostatementsdesigned
topresentthecaseinafactualway.

Information reported with scientifically proven statistics
Information reported by people who have been affected
Information reported by well know authorities
Information reported by ordinary people

Theremaininganswersorelementsdonotmotivateeithergroup.
ItisalsoclearfromTable8thatdynamicsofthetwomind-setsdiffer.ForMind-

Set1(Feelings),theelementsoranswerswhichdriveDoSomething’arenotthose
which drive ‘Understand,’ For Mind-Set 2 (Facts), the elements or answers which
drive‘Motivate’AREamongthosewhichdrive‘Understand.’

FINDING THeSe MIND-SeTS IN THe PoPULATIoNS

Despitetheclarityofthedifferencesbetweenthetwomind-sets,findingtheminthe
populationwillbemuchharderthanidentifyingthem.Asimpleexperimentuncovers
thenatureofthemind-set,butitwillbehardtoassignanewpersontoamind-set
basedsimplyonWHOthepersonis,andwhatthepersonTHINKS.Table9shows
thesimilarpatternsofgenderandageforthetwomind-sets,aswellasthesimilarity
in the way they answer the third classification question about their point of view
regardingsustainability.Theremightother‘magicquestions’ofageneralnature,but
it’smorelikelythatwewillneedaspecificprocedure,designedonthebasisofthis
studytoassignnewpeopletooneofthesetwothesemind-sets.

RecentdevelopmentsinMindGenomicshavefocusedoncreatingaPVI,apersonal
viewpointidentifier,comprisingasetofquestions,thepatternofanswerstowhich
defineapersonasamemberofoneofthemind-sets.ThesixquestionsofthePVIare
presentedinFigure1.Thequestionsarederivedfromthemostdifferentiatingelements,
convertedintoquestions,eachquestionhavingtwoanswerstomaketheprocessquick
andnotpainfulfortherespondent.Theresponsestothequestionsgenerate64possible
patterns.EachpatternismorelikelytofallintoMind-Set1(Feelings)orintoMind-Set
2(Facts).ThePVIisnotperfect,ofcourse,butwithin30secondsitisabletoassign
arespondenttooneofthetwomind-sets,eitherforongoingresearchaboutattitudes,
orforpromotionofeducationalevents,orevenproducts.

OncetherespondenthascompletedthePVI,theclassificationismadeimmediately,
theinformationstored(butwithoutnecessarilyknowingWHOTHERESPONDENT
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IS),and thepropernextstepsare followed,e.g. recording thedata,orsendingout
appropriatelywordedfollow-upmaterials.

Response Time To Messages
Thehistoryofexperimentalpsychologybeganwithstudiesofreactiontimeorresponse
time, inthelaboratoryof thenotedpioneer,WilhelmWundt(Boring,1950).Long
responsetimeswereassumedtorepresenttheinterventionofprocessesinperception
anddecision-making,mostofwhichmightescapearticulation,butwouldmaketheir
presenceknownbythetimeneededtoreact.Itshouldcomeasnosurprisethatagreat
deal of attention in experimental psychology has focused on the measurement of
responsetime,aneasymeasure,andonethatcanbecorrelatedwiththeteststimulus
andwiththetestconditiontowhichthesubjectorrespondedisexposed.

Table 8. Comparison of the coefficients for the two emergent mind-sets, Feelings and Facts, respectively

The two mind-sets, created from clustering 
‘Net Do Something’ Net Do Something

Net  
Interested

MS 1 
Feelings

MS 2 
Facts

MS 1 
Feelings

MS 2 
Facts

Additive constant 54 35 57 38

Motivates Mind-Set 1 (Feelings) to do something

A3 Sustainabilityisawayofexpressingyourhumanity. 19 0 -5 -4

A1
Theeconomyissloweddownbythewasteitcan’tdeal

with!
11 -11 -11 1

Motivates Mind-Set 2 (Facts) to do something

B1 Informationreportedwithscientificallyprovenstatistics -7 18 8 6

B4 Informationreportedbypeoplewhohavebeenaffected -5 18 6 13

B2 Informationreportedbywellknowauthorities -6 11 6 8

B3 Informationreportedbyordinarypeople -12 11 4 12

Do not motivate either mind-set to do something

A4
Sustainabilityisawayofjoiningtogetherforabetter

society.
5 1 -4 -3

D1 Informationpresentedinastraightfactualmanner 3 -2 6 5

A2
Excessivegrowthofstateeconomynowcrashingthe

globaleconomy.
3 -17 -8 10

D2 Informationpresentedasanengagingstory 2 1 5 7

D4
Informationpresentedasaspecialfeatureduring

celebrationofsustainabilityday
-1 3 7 -1

C4 Informationpresentedatpublicgovernmentforums -2 -3 -2 9

D3 Informationpresentedasafive-minutespecial -4 1 3 0

C2 Informationpresentedaftereconomicproblemsreported -5 -1 8 0

C1 Informationpresentedinspecialpartsofnews -7 -2 3 7

C3 Informationpresentedathighschoolassemblies -8 0 -4 6
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TheMindGenomicsparadigmenablestheintroductionofthenon-verbalmeasure,
responsetime,andtheconnectiontotheunderlyingteststimulus.Justasregression
was used to link elements to ratings, so can regression link elements to the time
neededtomakeajudgment.Themodelingfollowsthenow-standardapproach,which
makesthe16answersorelementsintoso-calleddummyvariables(‘1’whenpresent
in avignette, ‘0’whenabsent from thevignette), and the responsenowbeing the
numberofseconds,tothenearesttenthofasecondThemodeldoesnotincorporate
anadditiveconstant,however.Therationaleforomittingtheadditiveconstantisthat
intheabsenceofelementsoranswersinthevignette,thereisnoreactionatall.We
writetheequationas:ResponseTime=k1(A1)+k2(A2)...k16(D4)

Table 9. Distribution of respondents in the two mind-sets, total, gender age, and stated belief about sustainability

MS1 Feelings MS2 Facts Total

Total 32 30 62

Male 10 8 18

Female 22 22 44

Age 18-24 5 4 9

Age 25-37 27 26 53

Believe when shown 16 16 32

Don’t care 8 9 17

Feelings are for hippies 1 1 2

Move to woods 2 2 4

Not applicable 5 2 7

Figure 1. The six-question PVI for sustainability
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Table10showsusthesetofestimatedresponsetimesbyanswer/element(row)and
bykeysubgroup(column.)Thoseresponsetimesof1.0secondsorlongerareshown
inshadedcells,withboldednumbers.Theseare theelementswhich,operationally
definedhere,canbesaidto‘engage’oratleastappeartotakelongertoprocess.These
elementsarenotnecessarilypositive,butrathertheyholdtherespondent’sattention,
atleastasestimatedfromtheregressionanalysis.Thereisnoclearpatternofelements
whichengageeveryone, although thereare twoelementswhich tendengage,or at
leasttakethelongesttobeprocessed:

Information presented as a special feature during celebration of sustainability day
The economy is slowed down by the waste it can’t deal with!

Total panel:Noelementholdsattention.Thelongestresponsetimeis0.9seconds

The economy is slowed down by the waste it can’t deal with! 

1. Males:Respondtovenue
2. Females:Engagedbyanemotionalmessageorbyapersonwithwho theycan

identify
3. Age13-24:Engagedbymanyelements,andappeartobesensitizedtotheissues
4. Age25-37:Arenoteasilyengaged
5. Believeitifseeit:Engagedbyemotionalpresentation
6. Don’tcare:Engagedbythesenseoffacts
7. Mind-Set1:Feelings–Engagedbygeneralities
8. Mind-Set2:Fact–Engagedbyafactualpresentationdealingwithreasons

DISCUSSIoN AND CoNCLUSIoN

Ourshortexcursionintotheworldofsustainabilityfocusesonthelistener,therecipient
ofthemessagesasapersonwhoistobeinfluenced.TheMindGenomics‘project’
changesthefocusfromthatwhichiscommunicatedinandofitselftothatwhichis
communicatedand‘received’bytheaudience.Inourexplorationweseeaverydeep
worldofdifferencesinthemessagesaboutsustainability.Thetopicislarge,andthe
natureofthereactionofthelistenerwillvary.

Theliteratureofsustainabilityrecognizestheimportanceofpropercommunication,
baseduponthetitlesandthecontentofthepapers.Atthemostgenerallevel,such
asthatpresentedhere,MindGenomicsrevealsthetypesofinformationtowhicha
listenerwillrespond.TheexplorationwithMindGenomicscangofurther,focusing
onatopicarea(e.g.,environment),andmodifyingthelanguageandtonalityofthe
specificmessages,butkeepingthemessagessimilar.Thatdeeperfocus,oneortwo
levels below the general level, provides a further contribution to the science and
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sociology of sustainability, not only from the point of what motivates action, but
also what types of messages, what language, what tonality, engage attention, and
thenproducethedesiredresponse.Theneedforthishasbeenwellrecognizedinthe
publishedacademicliterature(Brondi,Armenti,Cottone,Mazzara,&Sarrica,2014;
CorralVerdugo,2012;Godemann&Michelsen,2011;Huijts,Molin,&Steg,2012).

Table 10. Response time estimated for the 16 answers/elements. The table shows only those elements with response 
times > 1.0 for at least one subgroup.

Gender Age Self-Profiling Question Mind Set

Total Male Female A 
13-
24

A 
25-
37

Believe 
if see

Do 
not 
care

Move 
to 

woods

Feelings 
for 

hippies

MS1 
Feelings

MS2 
Facts

D4

Information
presented
asaspecial
featureduring
celebrationof
sustainability
day

1.1 1.2 1.1 0.8 1.1 1.3 0.8 0.8 1.4 1.3 0.9

A1

Theeconomyis
sloweddownby
thewasteitcan’t
dealwith!

0.9 0.2 1.2 0.8 0.9 1.1 0.7 0.8 0.4 0.8 1.0

B3

Information
reportedby
ordinarypeople

0.9 0.6 1.0 1.0 0.8 1.0 0.9 0.7 1.2 1.1 0.6

D3

Information
presentedas
afive-minute
special

0.9 0.7 0.9 0.9 0.9 1.0 1.2 0.8 0.0 1.0 0.8

B4

Information
reportedby
peoplewhohave
beenaffected

0.8 0.9 0.8 1.0 0.7 0.6 0.8 0.8 1.1 0.8 0.7

C2

Information
presentedafter
economic
problems
reported

0.8 0.9 0.8 1.1 0.8 0.8 1.1 0.8 -0.3 0.5 1.0

A2

Excessive
growthofstate
economynow
crashingthe
globaleconomy.

0.7 0.3 0.9 0.8 0.7 0.8 0.8 0.8 1.2 0.5 0.9

A4

Sustainabilityis
awayofjoining
togetherfora
bettersociety.

0.7 0.6 0.8 0.2 0.8 0.7 0.5 0.7 0.5 0.6 0.8

B1

Information
reportedwith
scientifically
provenstatistics

0.7 0.7 0.7 1.0 0.6 0.6 0.7 0.7 0.6 1.0 0.3

C4

Information
presented
atpublic
government
forums

0.7 1.1 0.6 1.0 0.7 0.9 0.5 0.8 -0.1 0.8 0.7

B2

Information
reportedbywell
knowauthorities

0.6 0.5 0.6 0.5 0.6 0.6 0.7 0.8 2.4 0.9 0.3
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