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OVERVIEW

Today’ssociety,whereeveryonepraisesandpromotestechnologicaldevelopment,itseemstobemore
criticalthanevertoreviewtheeffectofthisquickprocessoftechnologygrowth,notonlyinindustry
andsciencesbutalsoacrossoursocialbehaviorand,ingeneralterms,overtheprogressionofhuman-
kind.Therefore,engineers,businessleaders,politicians,entrepreneurs–everyone–shouldvaluethe
opportunitytopausesometimestoconsidertheconsequencesoftheirdecision-making,notonlywith
ashort-termfocus,butalsowithalongviewoftheunfoldingfuture.Thatiswherephilosophersof
science,historians,sociologistsandhumanitiesacademicsmayplayanimportantandrelevantrolefor
generalenlightenmentandawakening.Inthissense,thisbookshowcasesdiverseunderstandingsabout
thenewhigh-techadvances,whattheymeantoscience,societyandindustry,theirchallenges,benefits,
prosandcons,includingtheapplicationsofsuchdisruptivetechnologies.

Togetherwithotherprominentthinkers,theSpanishphilosopherJoséOrtegayGassetisconsidered
oneofthefoundersofthephilosophyoftechnology.OrtegayGasset,inhisworkMeditation of the 
Technique,affirmedthatthefirstmethodsofhumanperfectionwerethetoolscreatedtosupplysolutions
totheintrinsicdeficienciesofthehumanspecies,suchastheuseofskinstomaintainbodytemperature,
ortheuseofsharpbladestocutmeatorhuntanimals.Accordingtohisthought,technologyshouldal-
lowthreegoals:ensuringthesatisfactionofhumanneeds,achievingsuchsatisfactionwiththeminimum
ofeffortand,finally,producingobjectsandservicesthatprovidenewpossibilitiestothehumanbeing.

Handbook of Research on Industrial Advancement in Scientific Knowledge has been conceived
ofbroadlytoexplorethesegoals,affordingaglobalvisionoverthenowadaysdigitaltransformation.
Consequently,thereaderwillidentifythroughoutthesepagesmethodologiesandapplicationsrelated
todecisionmaking,riskanduncertainty,aswellasdesignanddevelopment,notonlyonscientificand
industrialtopics,butalsoonsocialandethicalmatters.Inotherwords,wepresenthereacompilationof
chaptersthataddressdifferentedgesrelatedtotechnologyandscience,whereengineeringconsiderations,
mathematicalapproachesaswellasmanagementtoolsprovideabetterunderstandingandawareness
oftheso-calledIndustry4.0,takingintoaccountatthesametimetheimpactofsuchnoveltiesonour
currentsocietyanditsperception.
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SUMMARY OF TOPICS

Industry4.0referstoafourthgenerationintheproductionandmanufacturingactivityofthecommonly
namedFourthIndustrialRevolution,characterizedbytheapplicationofintelligentsystemsandsolutions
basedontheInternetofthings,bigdata,augmentedreality,etc.Duetotherelevanceoftechnologyinour
fashionableworld,thispublicationaimstobeanusefulreferencesourcethatprovidesawiderangeof
deliberations,showingdiverseunderstandingsofthenewhigh-techadvancesandparadigms,whatthey
meantoscienceandindustry,theirchallenges,benefits,prosandcons,includingadaptedandupdated
applicationsofdisruptivetechnologies.

Inadditiontothis,uncertaintyandriskareimportantmattersfromthepointofviewoforganizations
andindividuals.Nowadays,theapplicationofadvancedtechnologytotraditionalandacceptedscien-
tificmethodmayallowabettercharacterizationofuncertainty,andreduceriskindecision-making.In
generalterms,thetreatment,forexample,oflargeamountsofdataisanovelcontributiontoempirical
logicandtothecharacteristicsofthetechno-scienceconcept.Consequently,itispertinenttoresearch
theeffectsofthenewtermIndustry4.0ondecision-making,particularlyhowthisdigitaltransforma-
tionmayreducetheuncertaintyandriskassociatedwithchoosingbetweenalternatives.Invariably(and
sometimesinasubconsciousway),wemakedecisionsbasedonabackgroundofriskanalysisinwhich
thedecisionmaker,accordingtotheirparticularwayofponderingalternatives,tendsfavorablyinone
wayoranother.Ofcourse,thereisnogenerallyacceptedwaytoassessuncertaintyand,inpractice,there
isnoconsensusonwhatuncertaintyandriskmean.Thatiswhythisbookisalsointendedtostudythe
conceptsofuncertaintyandriskunderthenewparadigmofIndustry4.0,aimingtosuggestproposals
foratechno-scientificmethod.

Finally,thereaderwillfindamorehumanisticandreflexiveviewoftechnology,particularlyinthe
fieldsoflogic,philosophyandhistoryofscience.Inafewwords,thisbookdiscussesIndustry4.0,and
howitaffectsscientificresearch,manufacturingactivities,businessandsocialdevelopment,together
withahumanisticperspectiveofthisemergingtechnologydisruption.Undoubtedly,thisisavastand
challengingscopeofresearch,soithasbeenobservedalongchapterswrittenfrommanydifferentangles.

Themaintopicsherearerelatedtoatheoreticalandpracticalviewonadvancedtechnologiesand
theirinferencetoscientificknowledge,industrialdevelopment,aswellassocialadvancement:

• Industry4.0
• Techno-science
• Riskanduncertainty
• Decisionmaking
• LogicandPhilosophyofScience;
• Digitalization
• Advancedanddisruptedtechnologies
• Industrialassetsmanagement
• Globalizationofscience
• Scientificmethod
• SocialImplicationsoftechno-science
• Barrierstohightechnologyandtranshumanism
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Theabovecategorieshavealsoattractedpragmaticcontributionsthatprovideareasofapplication
withgreatandfeasibleimportance.Theseareasinclude:

• Mininginvestigation
• Automotivesector
• Smartgrids
• Projectmanagement
• Hospitalmaintenance
• Petrochemicalindustry
• Buildingslegislativepolicies

TARGET AUDIENCE

Handbook of Research on Industrial Advancement in Scientific Knowledgeisaimedatworldwideread-
ers,frombusinessleaderstoacademicians.Infact,thisbookanalyzesaninterestingvarietyofsubjects,
providinganin-depthlookatcurrentglobalconcernsontechnology,scienceandsocialmatters.

Therefore,scientists,engineers,academics,economists,researchers,sciencephilosophers,technology
developers,managersandotherswhotakedecisionsonscientificandindustrialfieldswillfindthistext
usefulinfurtheringtheirresearchorworkinthoseareaspertinenttoinnovativeemergingtechnologies.

IMPORTANCE OF EACH CHAPTER

Duetothefactthattoday’stechnologyaffectsallaspectofhumanlife,Handbook of Research on Indus-
trial Advancement in Scientific Knowledgeisamixofrelevantanddiversestudieswithmanydifferent
andenrichingpointsofview.Therefore, itcanbestructuredinthreepartsorsections,althoughthe
boundarylinesbetweensuchpartsarenotstrictlyandcompletelyimpermeable,andtherearechapters
thatpresentcharacteristicsfromothersections:

• Thefirstselectionconsistsofsixchapters(Chapters1to6),whichincludetheoreticalaspectsof
technology,someofthemfromahumanistic,socialandphilosophicalpointofview.

• Thesecondsectionconsistsoffivechapters(Chapters7to11)withcontributionsthatdealwith
technologyfromamoreengineeringfocussedandscientificperspective.

• Finally, the thirdsectionconsistsofsevenchapters(Chaptersfrom12 to18),whichconsiders
practicalaspects,industrialcasesand,ingeneralterms,applicationsofcurrenttechnologytovery
diverseareas.

Abriefdescriptionoftheeighteenchapters,withregardtotheirresearchmaterialandtheconclusions
reached,arecollectedandsummarizedasfollows:
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Section 1

Chapter1,“TechnodataandtheNeedofaResponsibleIndustry4.0,”presentsthehistoricalrootsof
theinteresttoadaptbusinessmodelsthatrelyondata,duetoemergenceoftheWeb2.0afterthedot.
comcrashand,afterwards,theconsolidationoftheplatformeconomyontheInternet,andhowthede-
velopmentandintroductionofthesedigitalinnovationsmustbealignedtosocietalexpectationsfornot
provokingexclusionsanddisplacementsofstakeholdersinindustry,economyandsociety.

Chapter2,“ExploringtheEffectofEmergingTechnologiesonScientificKnowledgeProductionand
theIndustrialAdvancementofSociety,”focusesonakindofstate-of-the-art,wherenewtechnologies
andtoolsaredepicted,inordertoprovideaviewoftheeffectoftechnologyoverscience,engineering,
andthesocietyingeneralterms.Thischapterpresentshow,intheFourthIndustrialRevolution,the
cyberneticinfrastructurewillplaythesamedynamicroleplayedbytherailroadinthefirstrevolution
andpromotetheinclusionofinnovationandnewtechnologiesasthefoundationofthenewknowledge-
intensiveindustry.

Chapter3,“DecisionMakingUnderUncertaintyandRisksintheFaceofRapidlyAdvancingTechnolo-
gies,”describesageneralresearchframeworkcombiningtechnology-orientedrisksandsocialaspects,
linkedwiththeirperceptionintermsofimpactorethicalstandpoints.Alongthischapter,thegeneral
contextofrisk-baseddecisionmakingisdepicted,supportingthechosenargumentswithahistorical
andsomewhatscientificstateoftheartinaveryrelevantmanner.

Chapter4,“TechnologicalRevolution,Transhumanism,andSocialDeliberation:Enhancementor
Welfare?”analyseshowtechnologicaldevelopmentcanleadtosubstantialchangesinourownnature
withoutcontrol,implyingtotakerisksthatmustbeanticipatedandobligingustomakedecisionsinthe
mostopenandconsensualwaypossible.

Chapter5,“HumanPerfectionandContemporaryEnhancementTechnologies,”showshowthemain
positionsregardingtheuseofbiotechnologyonthehumanbeing—representedbythebioconservative
andposthumanistcurrents—areveryfarapart,openingalargegapbetweenthosewhoareinfavorof
biotechnological improvementofaperfectionistnatureand thosewhoreject it.Afundamentalpart
ofthisresearchistoanalyzethepossiblerisksandconsequencesofnon-therapeuticbiotechnological
interventions.

Chapter6,“TheSocietyoftheDigitalSwarm:MicrobloggingandConstructionofSubjectivityin
HomoDigitalis,”performsananalysisonthechangesbroughtbythedigitalrevolutionoftheWeb,the
proliferationofsocialnetworksandvirtualcommunities,aswellastheintensificationofmicroblog-
gingthathavegreatlytransformedourhabits,lifestylesandwaysofcommunicatingwithothers,and
howaglobaldigitalcitizenshouldcontributetoanauthenticinformationandknowledgesocietyasa
responsiblepersonwithrightsandduties.

Section 2

Chapter7,“RacingAheadWithInnovationandEthicalDecisionMaking:TheCaseforHybridMod-
ellingandSimulation,”exploreshowdevelopinganticipatorymodelsmaybeusedtounderstandthe
structureofcomplexitiesthatarepartofthesocietalandtechnologicalchange,althoughthefactthatit
isacknowledgedthatthesemodelscanneverbecompleteorabsolutelyaccurate.Thepositiontakenin
thischapteristhatitiscrucialforinnovationtoemergetoteachcriticalreflectiontogroundperspec-

xxiii



Preface

tives(models,narratives),toremainopentodifferentviews,toacknowledgelimitstoknowledge,tobe
playfulandhumbleandtoingrainvaluedirectivesthatcapturetheseelements.

Chapter8,“TowardsanIndustry4.0-BasedMaintenanceApproachintheManufacturingProcesses,”
introduceshowIndustry4.0acceptsthechallengeofaddressingnewconceptsofmaintenancewithnu-
merouseffortsonitsimplementationinvarioussystems.IntelligentMaintenanceSystemshavebrought
newparadigmshifttoanin-machinerenovationandrepair.Theaimhereistohavefullyautomatized
systeminordertomakeamachinecapableofreconfiguration,compensation,and,inthelaststage,
self-maintenance.

Chapter9,“AssessingHROPrinciplesforReliablePerformanceinAsset-IntensiveOrganizations:
ExpectingtheUnexpected,”setsouttheHROconcept(HighReliabilityOrganizations),asaresultof
anincreaseinthecomplexityofphysicalassetsduetotheFourthIndustrialRevolution,andhowthey
canbenefitfromamindfulinfrastructureforhighreliabilitytomanagehigherlevelsofuncertainty.

Chapter10,“AnticipationofProblemsinInnovativeProjectsBasedonOTSM-TRIZ,”providesin-
sightsintoanoperativealgorithmthathasbeenelaboratedinordertoguidetheselectionoftheoptimal
projectdevelopmentroute,whenitisnecessarytointegratenewtechnicalsolutions.Thefindingsand
lessonsgainedpresenttwotypes:thealgorithmeffectivenessandtheusabilitylevel,inordertofollowa
systematicapproachthataimstoguidethedataanalytics,togetherwiththeidentification,andproblem
resolution.

Chapter11,“DesignKnowledgeDevelopmentandAdditiveManufacturingSystems:HowDoesDesign
KnowledgeChangeWithDesignforAM?”broadlypredictstwokeynewareasforproductdesignersto
applytheirknowledgeandpracticalskillsinanIndustry4.0environment,anddepictstheadoptionof
newtechnologyasakeystepforanymanufacturerwantingtostayrelevantastheworldtransitionsto
Industry4.0.ThedigitalizationofmanufactureandtheadvanceofAdditiveManufacturing(AM)tech-
nologies,whichareimportantelementsofIndustry4.0,havebecomepartofagloballyacceptedreality.

Section 3

Chapter12,“ToMineorNottoMine?UsingGameTheorytoExplaintheDecision-MakingProcessin
AsteroidMiningInvestigations,”presentsacomplexmodeldefinedtodescribethemultifacetedscience-
industryinteraction,typicaloftechno-science,andhowamoreimportantroleoftechnologyshallbe
expectedinthefuture,leadingtomorecomplexinteractionsbetweenscience,industry,andgovernments.

Chapter13,“Innovation inScientificKnowledgeBasedon theForecastingAssessment:ACase
StudyonAutomotiveSparePartsDemand,”focusesonthestudyofforecastingmethodsonscenarios
characterizedbyhavinganintermittentdemand,togetherwithusuallygreatamountsofdata.Particu-
larly,thisstudyanalyzesmethodologiesliketheMovingAveragesmethod,HoltWinters’Exponential
Smoothingmethod, andRollingGrey’smethod, inorder toprovideperformance indicators though
statisticsandbigdataanalytics.

Chapter14,“DecisionMakingforEnergyManagementinSmartGrid,”capturesthestateofinforma-
tionsupportaccordingtotheanalysisofthecurrentsituationandtheactualproblemsofdeterminingthe
placeofanenergysmartgridintheIndustry4.0.Thisresearchrefersalsotothoseriskanduncertainty
duringmakingdecisiononenergymanagementandinformationsystemsinrenewableenergybased
smartgrid.

Chapter15,“ApplicationofMSTAMMethodologyinProjectManagement:ACaseStudyofITF
RoboticAutomationR&DProject,”analyseshowfactorsliketime,quality,controlandothermotivating
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factorsarethemaincriticalaspectsaffectingtheprojectscommercializationinLogisticsandSupply
ChainIndustry.Particularly,thisstudyisusingMSTAM(Market,Science,Technology,Application,
andMarket)methodologytoapplyintheInnovationandTechnologyFundprojects,inordertodevelop
asolutionforhelpingtheindustrytoadopttheR&DdeliverablesintheLogisticsandSupplyChain
Industryinefficiencyandeffectiveway.

Chapter16,“Data-DrivenDecisionMakingtoSelectCondition-BasedMaintenanceTechnology,”
showshowthechoiceoftechnologyshouldtakeintoaccounteconomic,technical,environmental,human
resourceandpoliticalmatters.ThesequestionsmaybeaddressedsimultaneouslybyapplyingMulti-
CriteriaDecisionAnalysis(MCDA)techniques.Infact,thisChapterdescribesanobjectivemodelbuilt
withthefuzzyAnalyticHierarchyProcess(FAHP)forchoosingthroughdataanalyticsthemostsuitable
technologyinaspecificarea,beingthemodelappliedtoaHealthCareOrganization.

Chapter17,“DecisionMakingintheChoiceofCondition-BasedMaintenanceTechniquesinaSub-
sidiaryofaPetrochemicalCompany,”performsamulticriteriadecisionmodelusinganapproachthat
selectsthemostappropriatepredictivetechniqueandtechnologicallevel,providingamodelapplication
toapetrochemicalplant.Accordingtotheauthors,despitetheimportanceofthevariousaspectsinvolved
inintroducingaComputerBasedMaintenanceprogrammetoachievinggoodresults,thenumberof
contributionsanalyzingthesemattersisstillverysmall.

Chapter18,“TheImplementationofNearlyZeroEnergyBuildings(nZEB)inSpain:Legislative
RequirementsandPolicies,”explorestheimplementationofnewtechnologiesinordertoachievehigh
levelofenergyefficiencyinbuildings.ThischapteranalysesthelegislationassociatedtoNearlyZero
EnergyBuildings(nZEB)inSpaininordertoidentifythefactorsthatwillleveragetheirmassiveimple-
mentation,especiallyinsocialhousing.Asoccurredwhenimplementingnewtechnologiesinorganiza-
tions,thismatterrequiresdefininganationalnZEBroadmapinordertoidentifytheintermediatesteps
andthefinalgoal.

CONCLUSION

Thechapterslistedabovehavebeenwrittenbyaround40authorsfromthefivecontinents(Australia,
Chile,China,India,Italy,Netherlands,NewZealand,Russia,SouthAfrica,Spain,Sweden,Ukraine).
Thisdiversityprovidesamorecompleteviewofthestate-of-the-artintechnosciencearoundtheworld.
AmongthemembersoftheeditorialboardandauthorswhohaveparticipatedinHandbook of Research 
on Industrial Advancement in Scientific Knowledge,thereareprofessionalsinvolvedinacademicactivi-
ties,engineering,manufacturing,assetmanagement,commercialbusiness,etc.,bringingareasonable
andtechnicalvisiontothetopicsgatheredinthebook.Hence,thepresentcompilationhasprovided
spacefordiverseandassortedcollaborations,togetherwithcasestudiesrelatedtothephenomenonof
theFourthIndustrialRevolution,itsnewtechnologies,theirapplicationtodifferentsectors,aswellas
scientificadvancesandresearchworksinrealcontexts.

As expected, there are also many participants from philosophy, ethical and social branches of
knowledge.Theymotivateimprovements,advancesandnewreferencesfromahumanisticperspective,
fulfillingtheorientationoftheresearchtowardssociety,whichisarelevantvalueaddedbyHandbook of 
Research on Industrial Advancement in Scientific Knowledge.Thus,thereisasignificantflowofideas
andexperiencesthroughthisdiversityofcollaboratorswhohavecontributedtothebook.

xxv



Preface

Asageneralviewofthebook,themainpointsdevelopedthroughoutthechapterscanbesummarized
forexampleinthefollowingones:

1. Thedevelopmentandprominenceofethicaldecisionmakingandwhatarethemoralguidingfor
that.

2. Uncertaintyincreases,butthetechniquesfordealingwithriskincreasesaswell,providingthis
booksomegoodprinciples.

3. Projectmanagementandmanufacturingwillchangeand,similarly,therearesomeguidinglines
toadoptmentionedalongthechapters.

4. Collaborativedecisionmakingandproblemsolvingwillbethenorm,beingclearthatmanagement
paradigmswillchangeinallsectors.

Tosummarize,generalideasareemergingfromthisbook,thusindividualsandteamswillrequire
reflexivepracticesinordertokeeporganizationsfocusedonoutcomesthatconsiderthelongviewof
thefuture.

Theeditorswishtothankallthosewhohavecontributedtothedevelopmentandsuccessofthisbook,
sincetheirresearchworkaswellassuggestions,commentsandideasprovidedarereallyenrichingfor
allofus,seedingmeaningfuldevelopmentsinknowledge,technology,andphilosophyofscience.

Vicente González-Prida Díaz
Universidad de Sevilla, Spain & Universidad Nacional de Educación a Distancia (UNED), Spain

Jesus Pedro Zamora Bonilla
Universidad Nacional de Educación a Distancia (UNED), Spain
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