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For the last twenty-five years, research on so-called 
digital publications was aimed at reconfiguring 
established modes of scholarly communication. 
Interest in the field is driven by the idea that the 
advent of digital technologies can solve a variety 
of past problems of scholarly publications, thereby 
constructing a conceptual space for negotiation of 
past and future. Issues at stake are epistemological 
commitments to strategies of production and 
representation of knowledge, as well as different 
understandings of the impacts of technology. 
The field thus shapes how we refer to scientific 
knowledge in the light of digital technologies. 
The present contribution examines how related 
research developed scenarios of the past and 
future of scholarly communications. Built on this 
enquiry, an alternative, more ecologically informed 
approach to understanding the changing landscape 
of scholarly publications is proposed. An attempt is 
thus made to put new light on a variety of conflicts 
that have dominated this research field throughout 
its existence.





Introduction
Intheyear2006,OwenpublishedThe Scientific Article in the Age of 
Digitization.Thegoalofthisworkwastofindanswerstothequestionof
“howtheongoingprocessofdigitizationhasimpactedonthesubstanceof
formalscientificcommunicationasreflectedinthescientificarticle”(15).
Thereareseveralelementsinthisquotethatareworthdiscussing.Tobegin
with,itdrawsattentiontothefactthatanideaexistswhichpresumesthat
thedigitalrepresentationofthemainmethodofcommunicationinscience
—scholarlypublications—couldhaveagreaterimpactonsuchmethods,
beyondjustrepresentingthem.Whilethetermdigitizationsuggeststhat
articlesaremerelydigitized,thewholeofthesentencerevealsapos-
sibility for the representation to apply its own set of changes to the thing 
represented.Theprocessofdigitizationisnolongeraone-wayrelation-
ship,andthedigitalformmorethanjustacontainer.Anotherinteresting
aspectistheveryrelationshipbetweenthescientificarticleasanobject
andscientificcommunicationasapractice.Thequotecallstomindthat
theobjecthappenstobenotjustanobjectwithinthispractice,butthat
the shape of the article is an expression of the regularities of scholarly 
communication,inthesamewayasthequalitiesofarticlesfacilitateand
shapespecificformsofscholarlycommunication.Thisrelationshipmakes
itpossibletorespondtothequestionofpotentialchangesinscholarly
communication,byhavingalookatwhathappenedtothearticleformafter
articlesweredigitized.Thefinalfacettobehighlightedisanassumption
thatseemsreasonableundertheaforementionedcircumstances:if
digitizationchangedthesubstanceofscientificcommunication,wouldsuch
changesreflectacertainsubstanceofthedigitalform?

IntheabovediscussionofthedimensionsofOwen’squote,thebasicshape
ofaresearchfieldwasoutlinedthatformednearlytwenty-fiveyearsago
underthenotionofdigital scholarly publishing or digital scholarly pub-
lications.Thereisalwaysalotofcontingencyintheattempttosetastarting
pointforaslowtransition.However,thisstimulatesthedebate,andforthe
abovementionedcontextthereareabunchofreasonstodefinetheyear
1995asacrucialyearforsomethingthatcouldbecalledthetransitionfrom
Electronic Publications to Digital Publications.

ElectronicpublishingwasprimarilyaboutburningarticlesonCD-ROMs
andputtingprintversionsofarticlesonline.Theformofthearticle,its
mainfeatures,hadnotbeenmodified.Neitherdidthosedigitalcopies
makeuseofmoreadvancedpossibilitiesofdigitaltechnologies,ascom-
prehensivelydiscussedbyHitchcock,Carr,andHall(1996),Alsop,Tompsett,
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andWisdom(1997),aswellasPeekandPomerantz(1998).Inthissense,
Hitchcockdescribesthetimebefore1995as“thecalmbeforethestorm,”
with the term storm referring to more serious attempts of completely 
rethinkingwhatapublicationmaybeinthelightofdigitaltechnology.Thus,
theshiftbetweenElectronicPublishingandDigitalPublishingwastheshift
fromtryingtorepresentsomethingundernewconditionstoanattempt
toletthesenewconditionschangethethingitself.Inotherwords,itrefers
preciselytothephenomenonOwenintendedtoevaluateyearslater.

Besidesthislineofarguments,thereisalsoaquantitativemeasuresup-
portingtheclaimofashiftinthisperiod.AlookattheGoogle Ngram1 
resultsfortheuseoftheterms“electronicpublishing”and“digitalpub-
lishing,”forinstance,showsadeclineforthefirsttermafter1995,whilethe
secondtermreceivesinitialattentionbetween1994and1996.

Finally,thereisanincidentthatwellservesthepurposeofhaving
somethinglikeasymboliceventmarkingthisshift.1995wastheyearin
whichDenningandRouspublishedtheirwell-citedpaperon“TheACM
ElectronicPublishingPlan.”Besidesitsnumberofcitations,thispaperis
significantbecauseitcallsforaradicalrethinkingoftheextentuptowhich
digitaltechnologiesshouldrenewpublications.Itproclaimsthat“publishing
hasreachedahistoricdivide”(69),demandingthatpublishersseriously
considerthesechanges“ifthesystemistosurvive”(72).

DenningandRousmadesomeveryprecisesuggestionshowthestructure
andformofpublicationsmaychangeifdigitalscholarlypublishingis
understoodassomethingmorethanmovinghistoricalpublicationsinto
anewtechnologicalenvironment.Oneofthemostconcisestatements,
however,canbefoundinNentwich’s2003workCyberscience,inwhichhe
arguesthat“hypertextandhypermediawillgraduallybecomethestandard
waysofrepresentingacademicknowledge”(270).Thisgeneralclaimisa
verygoodexamplefortheissueOwenwantedtoputtothetest.Itstresses
keyfeaturesofdigitaltechnologies,andassumesthatthesefeatureswill
providethenewdominantstructureforscholarlypublications.

Theideathatthemaintopicofacademicpublishingshouldbethemod-
ificationofthepublicationformatandstructure,sothattheyareinline
withthedemandsandopportunitiesofdigitaltechnologies,startedamas-
sivediscourseonforthcomingrevolutionarychanges.Intheintroductionto
hisstudy,Owen(2006,5–7)offersanimpressivesummaryofnearlytwenty
statementsfromalloverthefieldofscholarlypublishing,proclaiming

1 TheGoogle Ngram Viewercanbeaccessedat:books.google.com/ngrams.
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“theelectronicpublishingrevolution”(Hunter2001),“arevolutioninthe
communicationofresearch”(Friend1998,163).Treloar(1999,25)detected
“revolutionized…attitudestowardscommunicationaswellasourabilityto
communicateideasandresearchresults.”

FourteenyearshavegonebysinceOwen’sanalysisofthediscourse
accompanyingthe“digitization”ofpublications.Itdoesnotcomeasasur-
prisethatduringthattimealotofnewdevelopmentstookplacearound
thenotionofdigitalscholarlypublications.Thesedevelopmentshave,
nonetheless,notchangedanythingaboutthegeneralimpressioninthe
fieldthattheabovementionedrevolutionarychangesareyettocome.
RemarkssuchasthosegatheredbyOwencontinuetoframeresearchand
developmentsuntiltoday.Accordingly,Shotton(2009)giveshisaccount
ofthetopicundertheheadlineofa“ComingRevolutioninScientific
JournalPublishing.”Peroni(2014a,7)continuestoperceivein2014that
“scholarlyauthoringandpublishingareundergoingarevolution.”Hall,Kuc,
andZylinska(2015,3),infarmoregeneralterms,repeattheinsightthat
the“digitalrevolutionhasfacilitatedthedevelopmentofnewmodesof
knowledgedissemination…aswellasnewformsofcommunication.”Still,
afterdecadesofinvestment,research,anddebate,Assanteetal.(2015)feel
thatthe“timeforaChangeinScholarlyCommunication”hascome,while
Sofronijević(2012,252)seeshimself“onthevergeofarevolution…inthe
areaofcommunication.”BartlingandFriesike(2014)aim“TowardsAnother
ScientificRevolution,”drivenmostlybyleavingbehindthetraditionalpub-
licationmodel,andDeRoure(2014b,237)“callsforanovernightrevolution”
thatshouldleadto“TheFutureofScholarlyCommunications.”Thecon-
stellationofacomingrevolution,theoccurrenceofwhichmovesforward
asnewstepstowardsdigitalpublicationsaretaken,thuscanbeseenasa
constantfeatureofthefield.

Incontrasttothissituation,peoplesuchasEsposito(2013)statethatthe
“TheDigitalPublishingRevolutionIsOver.”Withthefocusonaspecific
subtopicofdigitalscholarlypublishing,Herb(2017)writesin“OpenAccess
BetweenRevolutionandCashCow”thatintheyear“2016itmustbe
notedthatthehopesofopenaccessadvocatesforarevolutionwillbe
disappointed.”Whatseemstobeamorerecentcriticalreactiontothe
phenomenondescribedinthelastparagraphisinfactasimilarcon-
comitantofthehistoryofdigitalpublishing.Astudyoftheimpressions
andexpectationsofresearchersabouttheimpactofdigitaltechnologies
onscholarlypublicationsconductedbyEasonetal.summarizedin1997
already:

Thegrowthinacademic,refereedjournalsmaywellremainmodest
….Therealsoappearstobelittlereasontoexpectagrowthin
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multi-mediacontent.…Hypertextsarethepossibleexceptionbut
therehasbeenlittleenthusiasmsofarfordevelopingthese….(Eason
etal.1997,81)

In1998,PeekandPomerantz(1998)publishedtheresultsofadetailed
analysisofchangesscholarlyjournalshadundergoneintheprevious
decade.Inquiteastrongstatementtheyconcludethat“atafirstglance,it
mayappearthatthehistoryofelectronicscholarlypublishing…islittered
withthecorpsesoffailedefforts”(339).WithrespecttoOwen’sownover-
viewoftherevolutionaryexpectationsinthefieldofdigitalpublications,he
remarksmoregenerallyattheendofhissurvey:

The“revolution”inscientificcommunicationthatissupposedtobe
causedbyinformationandcommunicationtechnologieshasoften
beencomparedtotheso-called“Gutenbergrevolution.”Butaswe
haveseen,thatrevolutionismoremyththanrealityasfarasscience
andthemediaofscientificcommunicationareconcerned.(Owen2006,
210)

MostrecentlyKadenandKleineberg(2017,1)summarizedtheresultsof
aresearchprojectinvestigatingFuture Publications in the Humanities by 
remarkingthat“[es]lässtsichdiegrundsätzlicheErkenntnisfesthalten,
dasseinekonsequenteDigitalisierungdesgeisteswissenschaftlichenPub-
lizierensbisherausbleibt.”2

Tomakeapoint,itcouldbeemphasizedthatinthehistoryofdigital
scholarlypublishing,anarrativethatalwaysseesarevolutioncominggoes
alongwiththeproclamationofafailedrevolution,oronethatwillnever
happen.

The last three quotes all came from evaluations of certain states of 
scholarlypublicationsinthepast.Theauthorswerelessinvolvedinthe
designortheimplementationofnewpublicationformsthanthe“rev-
olutionaries”werebefore.Thereare,however,plentyofstatementsin
thisresearchfieldresemblingtheobservationsofPeekandPomerantz,
EspositoorHerbintheirownpeculiarway.Throughoutthewholehistory
ofdigitalscholarlypublications,stakeholders,tryingtointroducesub-
stantialchangestowhatscholarlypublicationslooklike,complainthat
despitealltheseattempts,nostandardsfornewpublicationformats
haveemerged.Thisdoesnotmeanthattheydonotrecognizetheirown
contributions.Thesecontributions,however,haveproducedamessyand

2 “thegeneralfactcouldberecordedthataresolutedigitizationofpublishinginthe
humanitiesfailstoappear”(author’stranslation)
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heterogeneouslandscapeinsteadofnewreliableformationsinscholarly
publishing,andtheonesthatappearmostfrustratedaboutthisfactare
thesespecificstakeholdersthemselves.Castelli,Manghi,andThanos
(2013)remarkthatinnovativeapproachestoscholarlypublicationsare
“poorlyintegrated”(155)becausestakeholdersdonotwanttofocuson
commonsolutions(167).Itisnotsurprisingthatin2003,Kennedy(2003)
regretsthatthereisnostandardizedwaytoproducedigitalpublications.
Thesameregret,however,appearsagainandagain,uptothepresent.
Hence,AdriaansenandHooft(2010)expresstheirunhappinesswiththe
factthatnosupportingtoolsfordigitalpublicationsexist—becausethere
isnocommonprocedurefortheircreation.Thissituationisconsidered
aconsequenceofthefactthat,moregenerally,thereisnostandardfor
digitalpublicationsinacademia(8).Inasimilarfashion,BardiandManghi
(2015a)lamentthelackofanystandardizedframeworkfortheinstallation
ofnewpublicationformsinscholarlypublishing.BardiandManghi(2014,
265)remarkthatdigitalpublicationsare“arichbutfoundationlessrealm”
thatfinallyneeds“somekindofcommonunderstanding”(240).Infact,five
yearsearlier,Sierman,Schmidt,andLudwig(2009)alreadyworkedonsuch
anunderstanding.Theyevencalledfortheuseofaspecificstandardwhich
wouldsupportallaspectsofthisunderstanding.Butastheyannouncethis
standard,theyundermineitinanalmostfatalisticremark,asking:“butwho
knowsifthisstandardisthewayofthefuture”(160).Candelaetal.(2015,
1760)assertthat“journaleditorsdonotyethaveasharedandconsolidated
strategy”regardingcoreelementsofdigitalpublicationsformats.“Asacon-
sequenceofthisstateofaffairsandthelackofstandardsinthisarea,there
isgreatheterogeneity”(1752).

Alltheabovementionedauthors,andotherstoo,havetriedtointroduce
orsupportthestandardizationprocessofdigitalpublicationsthatis
supposedlythekeyfactorinbroaderadoption.Eachnewattempt,never-
theless,referstothegeneralsituationofdigitalpublications.Thispattern
hasbeenthereforaconsiderableamountoftime,suggestingthatitisa
constantofthehistoryofdigitalpublicationssofar.

Asmentionedabove,thereisnotjustregretbutalsofrustration.Thisfrus-
tration might not come as a surprise in a situation where revolutionary 
eventsareexpectedbutdonotseemtooccur,atleastnotintheway
theyareexpected.Itisarticulatedincomplaintsabouthowmuchcurrent
scholarlypublicationsavailableindigitalenvironmentsareallegedlyacopy
ofpublicationsfromtheeraoftheprintingpress.In1998,Singhetal.(1998,
sec. OnlineJournalsToday)writethat“mostofthem[digitalscholarlypub-
lications]areessentiallyastaticvisualformoftheircounterparthard-copy
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journal”andpublishing“hasnotkeptpacewiththechangingresearch
technology”(sec. TheNeed).Still,in2014,DeRoure(2014b,233)assertsthat
nosignificantchangeshavebeenmadetotheformatofthejournalarticle
sinceitsintroductionin1665.3In2009,Hogenaar(2009)launchesacritique
towardsanewdigitalpublicationformat,sayingthat“itsend-productisstill
apublicationratherthanacommunicationobject.”Twoyearslater,Bourne
(2011)outlinestheprospectsofdigitalpublicationsandcontraststhem
withthesituationatthattime.Thebottomlineofthiscomparisonissum-
marizedquiteconciselybythetitle“DigitalResearch/AnalogPublishing.”
Xu(2011,i)createsthesamedichotomy.Consequently,“ahighlysemantic
enrichedpublicationalwaysmakesitsinformationanddatamucheasier
tosearch,navigate,disseminateandreuse,whereasmostonlinearticles
todayarestillelectronicfacsimilesoflinearstructuredpapers.”Marcondes,
Malheiros,anddaCosta(2014)claimthat“despitenumerousadvancements
ininformationtechnology,electronicpublishingisstillbasedontheprint
textmodel.”Theannouncementofapanelonpublishingin2017,organized
by the Institute of Network Cultures4reads:althoughdigitaltechnologies
promisedarenaissanceinthepublishingindustries,publishersstill
strugglewithdigitalinnovationsandtrytoholdontotraditionalworkflows,
production,formandbusinessmodels”(InstituteofNetworkCultures
2017).Consequently,thesecomplaintsshowthatwhatwaspresentedasthe
maindistinctionbetweenelectronicpublicationsanddigitalpublications
neverreallydeveloped.

ThemainobjectcriticizedisthePDFformat,widelyknowninsideandout-
sideofacademiaasthemostcommonformatforthedistributionofdigital
documents.Owen(2006,146)hadremarkedalreadyin2006that“perhaps
themostconspicuousfindingisthefrequentuseofpdfasadistribution
format.”Accordingtohisanalysis,morethantwo-thirdsoftheinvestigated
digitalpublicationsprimarilyusedthisformatduringthatepoch.In2018
Garciaetal.(2018,2/26)statethat“publishedpapersareprimarilyavailable
asHTMLandPDF.”Owenfurtherfindsthisconspicuous,becausethePDF,
“inspiteofitshypermediumandmultimediaproperties,ispredominantly
aprint-documentbasedformat.”ForOwen,thisconspicuousnessmainly
representsagoodreasontoreflectmorebroadlyoncertainelements
inthediscourseofthefieldofdigitalpublications.Forthefielditself,
observationssuchasthoseareafundamentalnuisance.In2010,advocates
for new publication formats thus began planning a conference with the title 

3 DeRourereferstothePhilosophical Transactions of the Royal Society launchedthat
year by The Royal Society of London.

4 http://networkcultures.org/
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“BeyondthePDF.”Acallforpreparations,launchedontheblogssectionof
thenon-profitpublisherPLOS,reads:

PDFhasbecomethestandardwayweconsumescientificpapers,but
infactisnotagoodformatforthispurposeatall.…PDF is an insult to 
science. (Fenner2010)

Inthesamefashion,Lord,Cockell,andStevens(2012,1004)statethat
despitealltheadvantagesforfuturepublicationsthatgoalongwithdigital
technologies,digitalscholarlypublicationstodayinfact“culminateina
lumpenPDF.”Pettiferetal.(2011,213)giveanoverviewofsomeofthe
critiquesinwhichPDFsareseenas“antitheticaltothespiritoftheweb”
andcomparedwiththeactofinventingatelephoneandusingitformorse
code.Andstill,theauthorsassertthatalthoughmuchbetterchoicesare
available,eightypercentofdigitalpublicationsarepublishedinPDFformat.
ItstandstoreasontoassumethatthePDFmightalsohavebeenextended
tomakeuseofcertaincapabilitiesofdigitaltechnologies,andinfactsuch
developmentstowardsinteractive PDFsandmultimediaPDFshavetaken
placeinthelastyears.TheseattemptstomodernizethePDF,nonetheless,
donottonedownthecritique.Bourne(2010,1)oncecommentedwithmuch
polemic: “these pioneering publishers are now experimenting with inter-
activePDFs,‘articlesofthefuture,’…butthenwhat?”

Itisindeedintheevaluationofthecomportmentofstakeholdersinvolved
inscholarlypublishingwherethefrustrationbehindresearchondigital
publicationformatsismostrecognizable.Bourne,BuckinghamShumetal.
remark:

Producersandconsumersremainweddedtoformatsdevelopedin
theeraofprintpublication,andtherewardsystemsforresearchers
remaintiedtothosedeliverymechanisms.(Bourne,BuckinghamShum
etal.2012)

Oftmentionedreasonsincludethatresearchersbehaveselfishly
(Markowetz2015;Nüstetal.2017),orthinkintermsoftheirself-interest
(CribbandHartomo2010),orientedtowardsthecreationofcompetitive
advantages(Borgman,Wallis,andEnyedy2007).Publishersaredis-
tinguishedbytheiroccasionalreluctancetoevenpublishdigitalbooks
(Humphreysetal.2017)orthinkaboutmakingallegedlybeneficialchanges
towhatapublicationis.Fromtimetotime,frustrationalsoturnsintoopen
aggression,ofwhichNeylongivesanilluminatingexample.Hewrites:

Someoneoncesaidtomethatthebestwaytogetresearcherstobe
seriousabouttheissueofmodernizingscholarlycommunicationswas
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toletthescholarlymonographbusinessgotothewallasanobject
lessontoeveryoneelse.AfterthelastcoupleofweeksI’mbeginningto
thinkthesamemightbesaidoftheUKHumanitiesandSocialSciences
literature.…theproblemisthatpeoplearefocusingonthewrong
problemsandmissingthesignificantopportunitiestorejuvenateH&SS
intheUK.(Neylon2012)

Ifuptothispointonethingisabsolutelyclear,thenitisthefactthat
thetopicofdigitalpublicationsinacademiaisfullofemotions.Init,the
parallelityoffascinationandresignation,betweenhopeandfrustration,
formaweirdbutvibrantmixture.Ontheonehand,thismixturehasbeen
veryproductiveinsofarasatremendouswealthofprojects,initiatives,
technologies,andmodelscametolight.Ontheotherhand,ithasalso
shownitselftobeextremelydestructive,becauseresourcesandvigor
oftenhavebeenspentfornothing,whileresearchers,publishers,andother
stakeholdersareconfrontedwithagrowingamountofuncertaintyabout
thepublishingenvironmentthatshouldsustaintheircareers.

AsHall(2013,497)putsit,today“allpublishingisdestinedtobecome
vanitypublishing.”Thelastparagraphshaveshownthatthismightnot
onlyapplytoconcretepublications,butsimilarlytonewformsormodels
ofpublications.Ofthemorethantwentypublicationconceptsanalyzedin
thestudyathand,manybecamerelativelyinsignificantafterfundinghad
stopped.Othersonlysurviveinasmallnicheofexpertsandenthusiasts,
ofwhichmanyweredirectlyinvolvedinitsdevelopment.WhileforHall,
vanitypublishingconstitutesthenew,digitalconditionforpublishing
assuch,itisnotsurprisingthatnoteveryoneembracesthisprospect
asmuchashedoes.Thecomplaintsaboutmissingstandardizationand
vastheterogeneityintheworldofdigitalpublicationsshowedthatthere
ismuchdesireformoresustainablesolutions,solutionsthatwouldbe
acceptedbyabroadacademicaudienceandthatcouldbesustainedby
bundlingeffortsandresources.

Theinsightthattheimminentrevolutionandtherevolution-postponed-
until-further-noticearepartofthesameprocessandconfronteachother
inaconstantrelationshipwithinthisprocess,putsaparticularlyinter-
estinglightonthequestionofwhatthereasonbehindallthismightbe.
Inbrief,whydoesthisrelationshipappeartobeconstant,andwhyhave
digitalpublicationmodelsnotbeenmoresuccessfulovertheyears?
Missingstandardsandtoomanynewpublicationformatsseemtobemore
asymptomofaproblemthatisnotimmediatelydefinable.Theissueof
heterogeneity,togetherwiththenearlytwenty-fiveyearsofdevelopments,
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morethananyotherissueindicatethatreasonsexceedthescopeof
missingtechnologicaldevelopments,ortheneedtojustwaitlongerfor
stakeholderstofinallyadoptnewpublicationformats.Itwouldalsobe
misleadingtoassumethatbroadfundingwouldchangethissituation.In
fact,substantialfundinghastakenplaceformorethantenyears.Inthe
EuropeanUnionalone,ithasbroughttolightmultilateralresearchprojects
such as DRIVER,workflow4ever,andOpenAIRE,fundedacrossseveralterms
onabroadscale.

InthecaseoftheUK,socialsciences,andhumanities,Neylonargued
thatpeople’swayofreflectingonthetopicofdigitalpublicationsisinap-
propriate.Asastrongadvocateforinnovativepublications,hehasaclear
opinionoftheactualproblemsandadvantagesofsuchpublications.In
thelightofthecurrentpattern,itseems,however,lessobviousifcertain
problemsare“wrongproblems”andifopportunitiesareopportunities
withoutrestriction.Althoughtimehaspassed,technologicalandconcep-
tualimplementationshavetakenplace,andresourceshavebeenspent,
advocatesofdigitalpublicationsnonethelessremainratherunhappy.It
thusseemsplausibletolookfortheunderlyingprobleminacompletely
differentplace.Thislineofthoughthasbecomeslightlyold-fashioned
thesedays,butmaybetheproblemisnotsomemissingpiecerequiringa
solutioninordertoturndigitalscholarlypublicationsintoreality.Maybe
theproblemisinfacttheawarenessoftheproblem.Dostakeholdersagree
ontheproblemdomainofdigitalpublications?Dostakeholdersevaluate
problemsinasimilarway?Obviously,thisisnotthecase.Doesawayto
lookatthingsexistthatcouldhelpbalancethetensionbetweencertain
expectationsandtheobservationsofresearchersinvolvedinthefield?Is
awayofengagementintoscholarlypublicationsanddigitaltechnologies
conceivablethatwouldmakethedistinctionbetweenrevolutionariesand
skepticistslessparadigmatic?

Builtontheabovementionedparadoxes,shapingthehistoryofthe
researchfieldofdigitalscholarlypublications,itisindeedthehypothesis
andthepointofdepartureofthestudyathandthatthemainobstaclefor
more sustainable publication formats is a problem of awareness about 
whatisgoingoninthefield,andwhattherelationshipsbetweendigital
technologiesandpublicationsencompass.Theauthoris,moreover,
convincedthatconceptualworkandthediscussionofaproblemcanbe
asmuchapartofproblemsolvingasimplementationandmodelling.It
appearsthatthisisnotnecessarilyself-evident,especiallyinanenviron-
mentinwhich“BuildingaScholarlyDigitalObject”widelyfocuseson
technologicaltasks(Meeks2012).Owen(2006,15)hadalreadyobserved
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backin2006thatrelatedresearchhasa“deficiencyintermsoftheoretical
underpinning”andthatthissituationsuggests“thattheproblemismorea
lackofacoherentdiscursiveformation.”Yearslater,Jankowskietal.(2012,
19)stillnotethatthefieldisin“muchneedtoextendtheoreticalunder-
standingofthetransformationsthatscholarlypublicationisundergoing.”
Thisisnottosaythattheoreticalresearchondigitalscholarlypublishing
doesnotexist,buttoooftenitexistsonlyoutsideofandverymuch
detachedfromprojects,agents,andenvironmentstryingtobuilddigital
publicationformatsaswell.

Itsometimesfeelsasifthereisanoppositionbetweenbuildersand
theorizers,similartotheoppositionbetweenrevolutionariesandskeptics.
Itwouldprobablybemorepromisinginsteadtohavemorebuilderswith
ahealthydegreeofskepticismandtheorizerswithacertainamountof
capacitytobuildthings.Intherarecaseswheretheoreticaldiscussions
reallybecomeanintegralpartofthedesignprocessofnewpublication
formats,itmostlyhappensasameanstoanend.Thebyfarmostout-
standingexampleforthisisthe“endoftheory”debate,initiatedby
Andersonin2008,andverymuchlinkedtothethemeofthe“fourth
paradigm”(Hey,Tansley,andTolle2009).Inbothdebates,itisarguedthat
computersarenotjustnewtoolstocarryoutresearch.Instead,theycould
changethewholerelationshipbetweenresearchersandresearchobjects.
Theybasicallyallowtojudgedifferentlywhatcountsasgoodresearch.It
isthennotsurprisingthatparticularlyresearchers,whowantpublications
tobettersupportcomputationalanalysis,intensivelyreferencethese
debates.Therealironyofthisexample,besidesdemonstratingthevery
pragmaticuseoftheoryindigitalpublicationsenvironments,obviouslyis
theperformativecontradictionitcarriesout.Itmakesatheoreticalclaim
thatunderminesthefeasibilityoftheoreticalclaims.Accordingly,the
diagnosesmadebyOwenandJankowskigowellwithobservationsabout
the role theory often plays in environments where future publication 
formatsaredefined.

Iftheclaimthattheconflict-loadeddevelopmentofdigitalpublishing
stemsfromalackof,oraparadoxical,conceptualframingiscorrect,the
firsttaskwouldbetoidentifyexplicitaswellashiddenmotifsdrivingthis
fieldofresearch.HavinginmindtheremarksofOwenandlaterJankowski,
itwouldnotbeenoughtojustanalyzethewrittennarrativeingreater
detail.Thisstrategywouldprobablymisssignificantaspectsofthewhole
development.Instead,itwouldbenecessarytorelatethenarrativeon
digitalpublishingtosomethingmoreconcretethatcanqualifyandshowits
impact,aswellasrevealaspectsofthedevelopmentthatarenotpartofit.
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Astudyofconcreteformatsandmodelsforinnovative,digitalpublications
seemstoofferexactlythistypeofaccesstothefieldofdigitalpublishing.
Thereisatremendousamountofresearchliteratureevaluatingthepros-
pectsofscholarlypublishingindigitalenvironmentsingeneral.Inmany
cases,however,theauthorsarenotpartofdevelopmentsinwhichthe
implementationofnewtypesofobjectshappen,andwhichwillhaveto
carryandsupporttheproposedideasinreallife.Researchthatissomehow
tiedtothetaskofimplementingnewscholarlyobjects,whichinturnshould
servethepurposeofdigitalpublications,reflectsandreproducesthe
broadernarrative.However,itsanalysisalsofacilitatesthediscoveryand
comparisonofthemesthatarenotopenlydiscussed.Itdoessobecause
thesuggestedandactualfeaturesofthenewlydesignedpublication
formatsallowrevealingofsuchthemes.

Thestrategyofreproducingtheconceptualandmentalenvironment
aroundatopicoutofananalysisofhowthenarrative,therelevantobjects,
artefacts,orinstallationsareorganizedandstructured,hasalongtradition
inhumanitiesandsocialsciencesresearch.NotleastbecauseofMichel
Foucault’s“ArchaeologyofKnowledge”(Foucault1982),ithasbecomea
widelyusedmethodologythatdidnotremainwithoutimpactonthefield
ofdigitalpublishing.Owen(2006,15)himselfmakesreferencestoFoucault
inordertoputthebackgroundofhisanalysisintocontext.Inmorerecent
years,theFrenchphilosopherBernardStiegler(2012,8)madeuseof
Foucault’sconceptofthearchiveinordertooutlinesomeofthebuilding
blockstowardsanewresearchfieldinvestigating“theemergenceofdigital
technologies,oftheinternetandtheweb…asanewsystemofpublication
constitutinganewpublicthing.”

Theinclusionofconcretepublicationformatsintotheanalysisdoesnot
onlyaddcontexttotheanalysisofthenarrative,italsoprovidescon-
textintheformofthehistoricaldimensioninthedevelopmentofdigital
publications.Itallowstoaskwhatthedifferentturnsinthishistorytell
usabouttheissueofdigitalpublications.Historicalviewpoints,infact,
appearthroughoutthewholeperioddefinedabove.Inmostcases,such
viewpointsconsistofcomparingthesituationofdigitalpublicationswith
themomentoftheinventionoftheprintingpressortheformalizationof
thejournalarticle(Dewar2000;Kircz1998;BuckinghamShumandClark
2010;Willinsky,Garnett,andPanWong2012;BartlingandFriesike2014;
DeRoure2014b).Thesecomparisons,ashelpfulastheymightbeinsome
cases,areextremelyambiguous.Itgoeswithoutsayingthattheymaygive
orientationinasituationinwhichnewconditionsappear,withwhichthere
istriviallynolong-termexperienceyet.Itisthisorientation,however,that
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mightbecomeasourceofproblemsonitsown,because,sinceexperiences
couldnothavebeenaccumulatedyet,itisuncertainwhichelementscan
legitimatelybecomparedtoeachother.Thesecomparisonsposearisk
ofwithholdingdetailsthatdonotfitintothem,resultinginbiasedinter-
pretation.Owen(2006,212)evengoessofarastospeakofa“distorted
viewofhistory”whichservesthepurposetosupposeadirectandlinear
relationshipbetweentechnologicalinnovationsanddevelopingpractices.

Fortunately,todayitisactuallynolongernecessarytoreferbacktohis-
toricalsituationswherepublicationformatswereintroducedthatpeople
arefamiliarwith.Morethantwentyyearsofdigitalscholarlypublishing
constitutesitsownhistoricalhorizon.Thishorizonissufficientlybroadto
drawconclusionsfromit,supportingfurtherengagement.

Itwillthereforebethetaskofthepresentstudytoanalyzeresearchon
formatsandmodelsofso-calleddigitalpublications.Theanalysiswill
includeboththemodelsandformatsthemselvesaswellasthenarrative,
arguments,andleitmotifssurroundingthem.Itwillattempttomapthe
conceptualandmentalspaceinwhichdigitalpublicationsemerged,in
ordertoidentifyissues,inconsistencies,ortensionswhichmightbeable
toexplaintheparadoxicalsituationsummarizedatthebeginning.With
referencetotheabovementionedtraditionofdiscourseanalysis,itneeds
tobeaddedthatthepartsbelongingtosuchastrategyarenotmeantto
beagoalinthemselves.Thegoalistousethisapproachasameanstofind
waystowardsalessemotionaldiscoursewithlessfrustratedagents.Con-
sequently,thepresentstudywillnotstopatmakingadiscursiveformation
explicit,butwillinterveneandtrytoreconfigurethediscourse.Thegoalis
tountiesomeoftheelementsinresearchondigitalscholarlypublications
thatappeartobeindeedknots.Forthistohappen,partsoftheanalyzed
discoursemustbereconfigured.

Forreasonsofclarity,itmakessensetorecallthespecificationsofdigital
publicationsthathavebeenmadesofar,beforebeginningwiththetask
describedabove.Adigitalscholarlypublicationisunderstoodasanew
typeofpublication.Itmightdifferfromhistoricalpublicationsincertain
features,byincludingelementsthathavenotappearedinhistoricalpub-
lication,orbyhavingacompletelydifferent“formandstructure.”Adigital
scholarlypublication,furthermore,isapublicationthatislinkedtocertain
understandingsofdigitaltechnology.Inotherwords,tocountasadigital
publicationinthepresentanalysisithastofollowthatveryideathatthe
possibilitiesofdigitaltechnologiesdefinewhatitshouldlooklike.This
convictionisafundamentalelementofthefield,which,asseenbefore,
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distinguishesdigitalpublicationsfromthenotionofelectronicpublications
orothertypesofvariationsoftheformandstructureofpublicationsthat
mightalsoexist.Digitalpublicationsareoftendescribedas“borndigital,”
appreciatedby“newdigitallynativeresearchers,”asGoble,DeRoure,and
Bechhofer(2012,7)putit.Whereinthisstudythetermsdigitalpublication
format,publicationconcept,orjustpublicationareusedwithoutfurther
specification,theyrefertothisspecificnotionofpublicationsinacademia.

Theabovementionedspecificationdefinesconceptualboundariesaround
theresearchobjectofinterest.Thereis,however,anotherchallengethat
needsattentionbeforedeeperanalysiscanbegin.Thecunningaspect
ofthisspecificationisthefactthatitdefinestheresearchfieldofdigital
publicationsinoppositiontohistoricalpublications,butwithoutproviding
anydescriptionoftheconceptofscholarlypublicationsingeneral.Thisis
intentional.Itisthereactiontoaconstitutiveproblemofthetopic.Inthe
fieldofdigitalpublications,thewholeconceptofpublicationsisques-
tioned,aswillbecomeclearerlateron.Completely“newwaysofpublishing
scholarship”(O’Hearnetal.2017,8)emerge,buttheseareveryoften
“notrecognizedasascholarlycontribution”(Palmeretal.2009,33).This
situationdemandsrestraintfromanynormativedefinitionsofscholarly
publicationsattheverybeginning.Instead,thepresentstudywillconsider
initiativesthatplacethemselvesinthecontextofscholarlypublishing.
Althoughitisnottheprimarygoalofthisstudytodefinepublicationsin
timesofdigitaltechnologies,thetaskofreconfiguringtheconceptualspace
ofdigitalpublishingcannotbeeffectivewithoutanotionofpublicationup
toacertainextent.Suchnotionwillthereforegraduallyemergeoutofthe
finalpartofthisresearch.Asfarastheselectionofresearchliteratureis
concerned,literaturewillbeincludedthataffirmsmakingacontributionto
thetopicofscholarlypublications,agreeingonandsupportingthepros-
pectsofdigitalpublicationasoutlinedbefore,andwhoseauthorsarein
somewayinvolvedinconcreteactivitieswhichdefine,model,orimplement
newpublicationformats.

Thesixchaptersofthisstudycanbesplitupintothreedifferentsteps.
Thefirststep,asindicatedalready,consistsofahistoricalanalysisofthe
discourseandthedesignofdigitalpublications.Thisanalysistakesplace
inchaptersonetofour.Eachchapterincludesitsownhistoricalphase
withinthishistory.Theorganizationofthehistoryofdigitalpublications
intobasicallyfourphasesisanoutcomeofthisstudyanddoesnotdraw
onotherarrangements,ofwhichtherearehardlyany.Thefirstphase
extendsfromthemid-ninetiesofthelastmillenniumtothebeginningof
thismillennium.Itincludesthefirstattemptsandideascompletelyrevising
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theconceptofscholarlypublication,albeitwithinatechnologicalenviron-
mentthathadjustbeguntoappearonthehorizonandwhichwasrapidly
changing.Thesecondphaseextendedtoapproximately2007.Itsawa
decreaseofactivitiesofthekinddescribedabove.Instead,therewerealot
ofchangesintechnologicalandorganizationinfrastructure,fromwhichthe
subsequentphaseshouldbenefitextremely.Inthethirdphase,themost
ideasrevolvingarounddigitalpublicationformatsappeared,andmost
activitiesandimplementationstookplace.Itisadirectconsequenceofthe
precedingphasewhichleftthefieldwithnewpossibilitiestoexploreand
testthescopeofwhatitmightmeantocreateapublicationinacademia.
Thefinalphase,whichisstillinanearlystage,doesnotsomuchintroduce
newideasasittriestoorientitselfwithintheoutcomeofthevibrantperiod
before.Thebeginningofthisphasecannotbedeterminedexactly,asit
graduallyemergesoutofthedecelerationofearlieractivities.Thistakes
placeatdifferenttimes,dependingontheareainwhichspecificactivities
tookplace.Inmostcases,thisisbetween2014and2016.

Thelasttwochapterscompletelychangetheperspectiveonthetopic.As
mentionedbefore,thehistoricalanalysisbringstolightcentralthemes,key
claims,andkeyargumentsfromtheentireresearchfieldofdigitalscholarly
publications.Ultimately,theyareallfacetsofthreefundamentalques-
tions:whataredigitaltechnologies,howdoesscienceworkandwhatisthe
relationshipbetweenthetwo?Thereferencetothedebatearound“the
endoftheory”hasalreadyshownthatOwen’soriginalquestion,ofhow
fartheemergenceofdigitaltechnologieshaschangedthescientificarticle,
includesthequestionofhowithasanimpactonscienceandscientific
methodology.Itisthennotunexpectedthatcontributorstothefieldof
digitalpublicationsfrequentlynotethat“researchersareenvisagingalarge
varietyofnewresearchpatternsthatrevolutionizinghowscienceisbeing
conducted”(Candelaetal.2015,1747).Acknowledgingthecrucialimpactof
debatesaroundthesethreequestionsonthedevelopmentsofdigitalpub-
licationsmeansthatforthegoalofreconfiguringthediscourseofthefield,
itisindispensabletodiscussthemingreaterdetail.

Chapterfivedoesexactlythis.Itstartswithanevaluationoftheconcept
ofthedigitalandrelatesittothenotionofcomputationastheepitome
ofwhatisreferredtoasdigitaltechnology.Afterwards,thewaysinwhich
digitaltechnologiescanchangetheproductionandrepresentationof
knowledgeareanalyzedandcomparedwiththeargumentsfoundinthe
historyofdigitalpublications.Bothsectionsdrawontheconceptofthe
post-digitalandtheresearchfieldofmultimodal analysis.Thisanalysis
revealsfirstinsightsintoreasonsfortheparadoxicalperceptionofdigital
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publications,aswellasforthefrustrationinthefield.Thefinalpartof
thechapterdevelopsahypothesisabouthowtheemergenceofdigital
technologiesthemselvesmighthavecontributedtotheparadoxicaldebate.
Itusestheconceptsofintermedialshiftsandepistemiceffectsproposedby
SybilleKrämer,andappliesthemtotheappearanceofdigitaltechnologies.

Chaptersix,finally,laysthegroundworkforareconfigurationofthedis-
courseondigitalscholarlypublications.Itintroducessomebasicideasin
thisrespect,whichcontinuetouseconceptsofmultimodalanalysis.At
thebeginning,arevisionofpublicationformatswithregardtotheway
theseformatsconceptualizetheirsocialdimensionshowshowmuchsocial
aspectsaresimplified.Thisinsightispresentedasaresultoftheprocesses
describedinthechapterbefore.Afterwards,anempiricalanalysisofthe
socialembeddednessofdigitalpublicationformatsdrawsamorecomplex
pictureofthissocialdimension.Itisthendemonstratedhowtheissueof
thesocialdimensionofdigitalpublicationformatscausesmoretension,
namelybetweentheideaofcommunicationandthatofapublication.It
turnsoutthatintheresearchfieldofdigitalpublications,botharehardly
definedordistinguished.Thechapter,andwithitthecurrentresearch,con-
cludeswiththeapplicationofthreekeyconceptsofmultimodalanalysisto
thesituationofdigitalpublications.Theapplicationclarifieshowtheissues,
conceivedofasproblemswithinthefield,arenotnecessarilyproblems
atall.Itfurthermoreofferssomeconceptualorientationforfuturecon-
tributions,whichdrawontheviewpointofthisstudy.
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Cyberpublishing

The ACM Publishing Plan
Ashasbeenarguedintheintroduction,theACM Electronic Publishing Plan 
byPeterDenningandBernardRous,publishedintheyear1995,isoneof
thebestandmostoftenquotedreferencesforashiftthattookplaceinthe
waycomputersandnetworkarchitecturesareperceivedfromapublishing
pointofview.Thereareatleasttwointerestingaspectsaboutthismanifest
stylepaper.First,italreadyaddressesmanytopicsthatwerepickedup,
suggested,andpartlydevelopedlateronanduntiltoday.Second,itstates
thatdigitalpublishing,withoutreallygivingitthatname,wasalreadytaking
place at the time of writing:

Thesetransformationshavealreadybegun.Theclockcannotbeturned
back.ACMauthorsarealreadyplacingdocumentsindatabasesonthe
“web”ofinformationservers.(DenningandRous1995,76)

Thisobservationissignificantbecauseithighlightsthattheauthorsare
oneofthedrivingforcesofdigitalpublishingandthattheAssociation for 
Computing Machinery1(alsoreferredtoasACM)asapublisherneedsto
reacttosuchdevelopments.Hence,itisnotthepublisherswhohavethe
initiative.

ThetransformationsDenningandRousrefertoaremainlysocialissues
whichthemselvesappearasaconsequenceofoptionspresentedbydigital
technologies.Theauthors(1995,72–74)observeamongotherthingsthat:

 – scientistsarenotsatisfiedwiththeformatofpublicationsbecauseit
allegedlygatherstoomuchinformationirrelevanttotheirinterests;

1 http://www.acm.org/
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 – scientistsarefrustratedbytheamountoftimenecessaryforthe
traditionalpublishingworkflow,especiallyinviewofthescientific
innovationcycletoday;

 – thereisaninformationoverloadconsideredtobeaconsequenceof
theever-growingamountofpublicationsandresearchresults;

 – librariesareincapableofholdingallpublicationsthathavebeen
published;

 – scientiststhereforequestiontheneedforpublishersaswellas
libraries;

 – consequently,researchoutputandpublicationsarepublished
moreandmorefrequentlyonprivateserversandscientificworkis
perceivedofas“livingontheweb”;

 – suchcontentisthereforelinkedacrossdocuments,collaboratively
createdandcontinuouslychanging.

Basedonsuchobservations,DenningandRous(1995,75–77)outlinea
setofpropositionsthatshouldbecapableofdealingwiththechallenges
posedbytheaforementioneddevelopments.Infact,thesepropositions
aresimilartothemeswhichstillshapeagreatdealoftheresearchfieldof
digitalpublicationformatstoday.Theycanaccordinglybecalledpartof
acollectionofleitmotifswithinthelandscapeofdigitalpublishing.Such
leitmotifsinclude:

 – theneedtoincreasetheprecisionofinformationinpublications;
 – theneedtoacceleratetheproductionchainofpublications;
 – theneedtoautomatecertainprocesseswithinthelifecycleofpub-
lications,inordertoreducepublicationtimeandtomanagethe
informationoverload;

 – theneedtodecentralizetheorganizationofcontentofpublications;
 – theneedtoimposecollaborativeproductionworkflowson
publications;

 – theneedtoconceiveofpublicationsasobjectsthatarequickly
obsoleteandcreateacontinuousdemandforalteration.

RousandDenning’sworkisalsoagoodstartingpointforaninquiryinto
digitalpublications,becausetheauthorsmakecomprehensivesuggestions
astohowdigitalpublicationsshouldbeimplementedinordertocomply
withthedemandsabove.Accordingly:

 – journalsshouldbecome“streams”inwhichpublishingtakesplace
successivelyandwithoutanyinterruptionsimposedbyconcepts
suchasvolumeoredition;

 – the“identity”ofpublicationsshouldbeprovidedbymeansof
“databasecategories”;
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 – itshouldbepossibletopublishdifferentstatesofapaperthatcan
thenbediscussedonline;

 – technologyshouldenable“repackaging”ofthecontentof
publications;

 – thepossibilitytopublishmultipleresourcesaswellasmulti-media
resourceshastobeoffered;

 – publishinghastoincludeso-called“networkedservices”;
 – publicationsmustberenderedinStandardGeneralizedMarkup

Language2(alsoreferredtoasSGML).Theymustprovideexplicit
markupofimages,graphsandothercomponents.

Itgoeswithoutsayingthattheauthorsunderstandthesesuggestionsin
awaythatstillisverymuchboundbythestateofpublishingatthattime.
Manyoftheseideasareradicalizedinmorerecentprojects.Forinstance,
thedatabaseapproachtoarticlesjustmeanstheadditionofmeta-data
tothearticles.Thisshouldpermitagroupingofarticlesdifferentfromthe
groupinginthejournalvolumeinwhichthesearticleswerepublishedfirst.
Despitesuchqualifications,DenningandRous'workisoneofthemost
comprehensivecollectionofideasofitstimeandapioneeringcontribution.

Additionally,itisimportantforpresentpurposestonotethatbeyond
thescaleofinnovativeimaginationRousandDenning(1995,82–83)also
addressavarietyofsocialissuesarisingfromtechnologicalchangesin
publishing.Challengesinthisrespectare:thesystemofcopyright,therole
ofpublishersandlibraries,andthequestionoffinancialinvestmentand
responsibilitiesforlong-termarchivingofdigitalpublications.Asapub-
lisher,albeitwithlimitedeconomicinterests,ACMneededtoconsidersuch
issues by virtue of the very same reasons that were given in the quote at 
thebeginningofthissection.Fromtheirpointofviewtheirconsideration
wasinfactaquestionofsurvivalbecause“publishersthatlearntoprovide
well-structuredknowledgethroughdigitallibrariesandeasy-to-use
toolswillbethemainsurvivorsandsuccessfulentrepreneursinthenew
medium”(1995,82).

The Roaring 90s
Fewstudieshavetriedtoevaluatethestateofdigitalpublishinginthelate
1990s.Theyshowverywellhowinnovativethescenariodescribedinthe
ACMPublishingPlanmusthavelooked.In1997,Alsopetal.(1997)looked
atthreedifferentdigitaljournalsexaminingtheirstrategiesinengaging

2 https://www.iso.org/standard/16387.html



30 Beyond the Flow

withdigitaltechnologies.Oneofthesejournalsaddedfeaturestothepub-
licationwhicharenotpossiblewithoutthesetechnologies.Thepre-print
databaseFormationsimplementedanopen-reviewprocessbymaking
useofagroupwaresoftwaresysteminordertomanagethepublication
process.Theothertwojournalsrestrictthemselvestoputtingpublished
articlesonweb-pagesorpublishthemseparatelyonCD-ROM.

In1998,PeekandPomerantz(1998)conductedasurveywhichwasmuch
morecomprehensiveintermsofquantityandtimeframeofanalyzed
journals.Theysummarizetheeffortsofjournalsasactivitiesthatlookto
provide“alternativemethodsofaccesstoscholarly”publications(1998,
331).SuchaccessmightbemediatedbytheWorld Wide WeborbyCD-ROM.
Commonchallengesanddifferencesincludetheapplicationandqualityof
Optical Character Recognition3(alsoreferredtoasOCR)fordigitizedarticles
ortheinclusionofimagesandotherresourcesintextexclusivearchives.

Theseissueswerenotonlyevaluatedintermsoftechnologicalchallenges.
Easonetal.(1997)studieddifferentacademicdisciplinesregardingtheir
needsandpreferencesforlinkingbetweendistinctinformationresources
aswellasforalternativeaccessmodels.Inthefinalanalysisoftheirinquiry
theauthorsobservethattheroleofonlinejournals,aswellastheneedfor
capabilitiesliketheonesabove,variessignificantlybetweendisciplines.
Consequently,threeyearsafterDenningandRous,PeekandPomerantz
stillstressthat“thefutureoftheelectronicscholarlyjournalremains
unclear”(1998,344).

Otherauthorsjudgedthissituationquitedifferently.Singhetal.(1998,
sec. Recommendations)aremoreconvincedthatthe“timeisrighttorev-
olutionizethe‘ScientificJournalPublishingTechnology’.”Theyconclude
thatthereasonwhythisrevolutionhadnotyettakenplaceatthetimeof
theirwritingisprimarilyrelatedtothe“reluctanceoftheseniorscientific
community”(1998,sec. Acceptance)andonlysecondlytoissuesofinfra-
structureandfinancing.Forfurtheranalysis,itissignificanttohighlight
thedifferentbackgroundsoftheauthorswhichcoincidewiththeirdistinct
judgements.Accordingly,Singhetal.writefromacomputerscienceand
engineeringpointofviewwhileEasonetal.conductedtheirresearchina
“departmentofhumansciences.”

Thisdistinctionbecomesevenmoresignificantwhenlookingatsome
oftherareexamplesofmoreinnovativejournalstestedatthattime.In

3 OpticalCharacterRecognitionparsesimagefilesinordertocomputationallyidentify
characters,lettersandtextwhichmightbepresentontheimage.Suchsegmentsare
thenturnedintotextrepresentationsintextfiles.



Cyberpublishing 31

1998,Whearyetal.(1998)presentedtheJournalLiving Reviewshostedat
a Max Planck Instituteandaimedatthefieldofgravitationphysics.Burg
etal.(2000)presentedabi-annualpublicationcalledThe IMEJ of Computer 
Enhanced Learning(alsoreferredtoasIMEJ).IMEJ—sometimesalsocalled
IMMJ—isanabbreviationforInteractive Multimedia Electronic Journals.This
termisoneofthefirstpropositionsofasharedlabelforabunchofmore
experimentaldigitaljournals.

TheseexamplesshowthatIMMJsarestronglylinkedtothefieldof
computerscienceandtheapplicationofcomputationindaytoday
researchwork.Thesamelinkalsoappliestotheassessmentofthesitu-
ationitself.Additionally,authorsconvincedofthebenefitsofdigitalpub-
licationsareoftentheoneswhoalsodeveloptheunderlyingtechnologies.
Someoftheauthorswhodesignednewpublicationobjectslateronwere
firstdeeplyinvolvedinthefieldsofhypermediaresearch,likeDavidDe
Roure(Carretal.1995;Carretal.1998),technologicalinteroperability,like
JaneHunter(Lagoze,Hunter,andBrickley2000;HunterandLagoze2001),
orinformationinfrastructureprojects,asinthecaseofHerbertvande
Sompel(vandeSompel,Hochstenbach,andDePessemier1997).

ThemainconcernsofIMMJsarealreadytransparentinitsname.Onthe
onehandthisincludesadeeperintegrationofimagesandvideointopub-
licationsviaembeddingintohtmlorreferencingthroughlinks(Singhetal.
1998;Burgetal.2000).Ontheotherhand,thereareattemptstoevaluate
thepossibilitiesofinteractivityenabledbycomputation.Suchinteractivity
includespublishedsimulationsorinteractivevisualizations(Singhetal.
1998),butalsoforthefirsttimesoftwarethatwouldbere-runnablewithin
apublication(Burgetal.2000).Whearyetal.(1998)addtheideaofevolving
articlestothesepoints.Moreprecisely,authorsareadvisedinthecor-
respondingpublicationtocontinuouslychangetheirarticlesandtoadapt
themtotheprogressingstateofresearch.Thepublicationisthusnota
stableentityanymore.Itconstantlychanges.

Anotherimportantifnotimmediatelyobvioustypeofinnovationisoffered
byprojectstryingtoexplorehowtorepresentbooksordocumentsina
digitalway.Suchprojectsdidnotdesignpublicationformatsdirectlybut
generatedideasthathavesincebeenadoptedbypublishingprojects.Out-
standingintermsofpublicperceptionistheHypermedia Research Archive 
of the Complete Writings and Pictures of Dante Gabriel Rosetti(McGann
1994).Onegoalofthisprojectwas“tousetheRossettiArchiveasamodel
forexploringthetheoreticalstructureoftextsingeneral”(96).Likewise,
effortstorepresentancientJapanesebooksina“hypermediamodel”can
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benamedhere,wherebooksareperceivedasasetofmultiplecom-
positionsofnetworkednodes(KitamuraandLeggett1996).Phelpsand
Wilensky(1996)wentonestepfurtherbyreflectingonthequestion,“What
isadigitaldocument?”Intheirviewadigitaldocumentisjustanabstract
entityaggregating“complexcontent”fromdifferentphysicalsources.
Suchcontentcanbepresentedindifferentways,dependingontheuser’s
interaction.

Overall,itcouldbesaidthateffortsondigitalpublicationsinthenineties
tookplaceundertheimpressionofthehypertextorhypermediatheme.
Thisthemeisaddressedmostoftenastheideaofdifferentresources
thatmaybeofdifferenttypesandcanbelinkedtoeachotherinvarious
ways.Therearedifferencesbetweentheapproachofquestioninghis-
toricalpublicationformatsbywayofapplicationofthisidea,andthe
approachofquestioningthisthemeregardingitsrelevanceforpub-
lishingformats.Anotherdifferenceistheonebetweenprojectsapplying
thisideatohistoricalpublicationformatsandthosewhouseittocreate
publicationformats.Inthefirstcasehypertextisusedasamodelforthe
representationofsomethingthatexistsalready.Inthesecondcaseitisa
paradigmforthedesignofsomethingnew.Lateron,Nentwich(2003)will
givethisdistinctionanamebycallingitthedistinctionbetween“weak”or
“strong”hypertextstructures.

Ashasbeenoutlinedbeforetherewerefewinnovationswithabroader
impactoronesthatlastedlonger.Mostcontributionstotheissueofdigital
publicationsenteredthesceneonamorefundamentallevel,meaningby
buildinggeneraltechnologicalinfrastructure,orasabstractreflections
withoutanyconnectionstoparticularpublicationformats(Kreitzberg1989;
DavenportandCronin1990;Brüggemann-Klein,Cyranek,andEndres1995;
Brüggemann-Klein1995;KarisiddappaandMoorthy1996;Thatcher1996).In
thiscontexttheACMpublishingplanisworthmentioningbecauseithada
uniqueapproach,notcompletelymovingintooneortheotheroftheafore-
mentioneddirections.Itdiscussedchangesonametalevelbutalsodefined
concretetechnicalandnon-technicalmeasures.

Publicationformatsimplementedintheearlystageofdigitalpub-
licationswereaffectedsignificantlybytechnologicalproblemsstemming
fromgeneraltechnologicalinfrastructurethatitselfhadjustbegunto
develop.Singhetal.(1998,sec. Issues)mainlylistinfrastructuralissues
likebandwidthofinternetconnection,storagespaceformulti-media
resources,secureconnections,orevene-mailaccountsforscientists.
Furthertechnicalchallengesconcernedpublicationinfrastructuresand
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softwareitself,namelythesupportofdigitalpublicationsthroughthe
developmentoftoolstoproducethem.Inthemajorityofcasesthediscus-
sionofauthoringtoolsreferredtotheconditionsofwordprocessorsnot
wellsuitedforthecreationofmoreinnovativepublicationsformatslikethe
IMMJ(SørgaardandSandahl1997).Anotherproblemimplicittothetopicof
authoringtoolswasthelackofformalizeddataandcontentmodelswhich
technicallymodelthepublication.DenningandRousaswellasWhearyet
al.(Whearyetal.1998)proposetheLaTeX4modelwhileotherjournalsand
authorspreferSGML(Ishizuka1997).Thisledtoaclashoftechnological
backgrounds.Furthermore,bothoptionswerealsonotwellsuitedforthe
complexdemandsofIMMJs,whichmightbethereasonwhySinghetal.do
notspecificallymentionanytechnologicalmodel.Itwillbecomeclearlater
onthatthereisagreaterchallengebehindthisissue.

ConsideringthestateoftheartofdigitalpublishingasdescribedbyEason
etal.(above),itisofsimilarimportancetoemphasizethatsuchdiscussions
hadlimitedinfluenceonthebroaderlandscapeofscholarlypublishingas
such.Inthefinalanalysisboththeseproblems—immatureinfrastructure
andthelackofformatsthatmatchupwiththeabstractideas—ledto
thefactthatthosedigitalpublicationstryingtobeinnovativewereonly
realizedbyapplyinghighlycontextdependentsolutionsandmakinguseof
proprietarytechnologylikeJavaapplets.Inconsequence,corresponding
publicationsonlyexistedwithinconcreteprojectenvironmentsandas
objectsinthebrowser.

The Modular Article
The concept of the Modular Article(hereafterreferredtoasMA),proposed
byFrédériqueHarmsze,JoostKirczandMarteenvanderTolbetween1998
and2000(HarmszeandKircz1998;Kircz1998;Harmsze2000;Kirczand
Harmsze2000),canbeinterpretedasamajormilestoneinthedevel-
opmentofdigitalpublicationmodels.Itwasprobablythefirstconsistently
designedandformallyserializeddigitalpublicationmodel,developedon
alargescaleandtestedforpublicationsindifferentresearchfields.This
mightbewhyitisstillusedtodayasapointofreferenceformodelling
digitalpublications(seeCastelli,Manghi,andThanos2013;Bardiand
Manghi2014).Itdramaticallysharpenedsomeaspectsoftheprofilefor
digitalpublicationsthattodayhavefoundpublishingformatsoftheirown,
namely Semantic Publications (seechap.3).Furthermore,itisoneofthefew

4 https://www.latex-project.org/
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instanceswhereaprojectmodellingapublicationformatcombinesthis
withabroadertheoreticalcontext.

The Modularization of Content into Units of Information

OneofthecrucialachievementsoftheconceptofMAsisthedissociation
of certain concepts both from its terminological as well as its technological 
contextwithinhypertextandhypermediaresearch(Harmsze,vanderTol,
andKircz1999;Harmsze2000).Moreprecisely,MAsemphasizesthebenefit
ofdecomposingpublicationsintosmallerpieceswhicharethenrelatedto
eachotherbylinks.Thisstructurepermitstheindependentdissemination
andconsumptionorgroupingofpartsindifferentways.InMAssuchparts
arecalled“modules.”

Thehypertextparallelisobviousbuttheconceptofamoduleexceedsthe
natureofstructuralunitsinhtmldocumentsoranytechnologicaldis-
tinctionbetweenmedia-orfile-types.Asamodelexistingindependently
fromspecificimplementations,butalsomoretechnologicallyformalized
thanmanyideasaboutpublishingfromthenineties,ModularArticlesare
aimedatanentityofparticularimportanceforscience.Whatinhypertext
isadocumentandinhypermediaisamedia-resourceiscalledinformation 
unitinModularArticles:

Amoduleisauniquelycharacterized,self-containedrepresentationof
aconceptualinformationunit,whichisaimedatcommunicatingthat
information.(Harmsze2000,39)

Kircz(1998,sec.2.3)arguesthateventheURL5 is “an attempt to maintain 
toacertainlevelthetraditionofalocalarchive,”thusemphasizingthe
radicalismofhisapproach.Thefactthatbythisdefinitionamoduleisnot
framedinanytechnologicalormaterialway,asinthecaseofhistorical
publications,turnsdecomposabilityintoageneralprincipleinthefieldof
digitalpublishing(seealsoBishop1999).ForKirczthisstepisjusta“natural
consequenceofthesplitbetweenstorageandpresentation”(Kircz1998,
sec.2.5).Thissplitisallegedlysuggestedbythewebarchitecturewhich
deliverscontentfromaservertoanyplacewithinthewebarchitecture.
Therenderingtakesplaceintheclienttowhichthecontentisdeliveredand
canhappeninmanyways.Likewise,itshouldbemandatorytodistinguish
between Form and Content in the Electronic Age(HarmszeandKircz1998).

5 TheUniform Resource Locator isthetechnicaltermforlinksbetweenresourceslike
websitesintheweb.
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Ashasbeenstatedbefore,thenoveltyoftheModularArticleapproach
isthatitentanglestheoryandmodelling.Accordingly,KirczandHarmsze
trytosupporttheirpublicationdesignbydevelopingsophisticatedclaims.
Suchclaimstacklethehistoryaswellasthegoalofpublications,andthe
natureofinformation.Theyconfigurethebackgroundforaclearlydefined
environmentofdigitalpublishinginwhichMAsarethekeycomponent.

The History of Publications Between Rigidity and Dissolution

In“Modularity:TheNextFormofScientificInformationPresentation?”
Kircz(1998)paraphrasesthehistoryoftextasamonolithiclinearobject.He
arguesthatthedevelopmentoftextintoapublicationinmodernscience
isdrivenbytheideaofpersistenceasaconsequenceofthepersistenceof
itsmaterialcarrier.WithregardtoMcLuhan’sGutenberg Galaxy(McLuhan
2002)hedescribesthatfromoralculturetothemedievalscriptoriumup
totheeraoftheprintingpress,textbecameincreasinglystructuredand
controlled,therebyfacilitatingacertainconceptofscientifictruth(Kircz
1998,sec.2.1).Thedevelopmentofscientificjournalswithcertainnormsfor
thestructureofitsarticlesispresentedasanotherstepinthisprocess.He
attributesthegeneralnormforthisstructuretoFrancisBaconandhisidea
thatknowledgeisproducedwherethebehaviorallawsoftheworldmatch
withtheprocedureandthestrategybywhichthisworldisdescribed(Kircz
1998,sec.2.2).InKircz’overviewbothdevelopmentswereonlypossibledue
tothefacilitiesoftheprintingpress.

Fromtheendofthe18thcenturyonwardstheauthoridentifiesadesta-
bilizationofthescientificpublishingsystem.Thisdestabilizationis
presentedasanoverproductionofpublicationsandthusaninformation
overload.Curiously,forKirczthisprocessissociallyandnottechnically
motivatedaswasthecasebefore.Forinstance,heidentifiestheentan-
glementbetweenscienceontheonehandandeconomicaswellasmilitary
competitionontheotherhandasafundamentaldriverforthisdevel-
opment(Kircz1998,sec.2.3).

Followingtheauthor,thepresentationlayerofpublicationsisprimarilythe
linearlystructurednarrative.Themainproblemofinformationoverload
isthereforetheconflictbetweenpublicationsadheringtothislinearand
narrative structure while on the level of archiving6suchstructureallegedly
doesnotexistanymore(sec. 2.4).Kirczrepeatstheargumentabout

6 WhenKirczusesthetermarchiveatthispointhemeanspublishinginfrastructure
whichisdeliveredbydigitaltechnologies.
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informationoverloadasadrivingforceandarequesttochangethefieldof
publishingalreadymadebyDenning.However,hesubstantiatesthisclaim
byaddingatechno-historicalargument.

Catching up on his evaluation of the role of the printing press for pub-
lishing,HarmszeandKircz(1998,sec.3)concludethat“wearenowentering
anewphaseinwhichagainamediumwithsuperiorcapacitieswillchange
theformoftheknowledgerepresentations.”

Onceagain,thequotedistinguishesbetweenformandcontentand
constructsanotionofinformationandknowledgethatcanbeclearly
separatedfromthechannelbywhichpeoplebecomeawareofit:“bya
documentwemeanasymbolicrepresentationofaquantityofinformation”
(Harmsze2000,19).However,moreimportantisthetechno-historical
necessityenforcingthisdistinctionuponnewpublicationformats.

The Hard Currency of Publications for the Communicative 
Endeavour of Science

IfintheworldviewofModularArticlesinformationexistsindependently
ofitsnarration,andpresentationhasnoinformationvalueofitsown,the
questionarises:“Whatisascientificpaper?”(Kircz2001b,266).Inorderto
respondtothis,KirczreferstoWilliamGarvey’sCommunication: The Essence 
of Science(Garvey1979).Accordingly,thekeyaspectinscienceiscom-
municationandtheroleofpublicationsisthatofbeinga“hardcurrency.”In
ordertoplaythisroleKirczstatesthatpublicationshavetobereliableand
fulfillcertainfunctions.Moreprecisely,theyhavetoguaranteeregistration,
certification,awarenessandarchivingofinformation(Kircz1998,sec3.2).
Thesepropertiesthereforeconstitutesomethinghecallsthe“trans-his-
toricalcore”ofpublications.Incontrast,theformofpublicationsisonly
importantuptotheextenttowhichitseekstoachieveadesignthatbest
suitstheneedsofcommunicationundertheconditionsofapeculiarhis-
toricalperiodandthetechnologyitdelivers.

Harmsze(2000,25)derivestheneedsofscientificcommunicationfrom
thegeneralideathatsuchcommunicationisprimarilygoaloriented.
Definingthegoalsallowsthedefinitionofrequirementswhichinturnlead
tofeaturesforpublications.Harmszeusesasender-receivermodelof
communicationinwhichgoalsaredescribedbothforreadersandauthors
ofpublications.Theevaluationtakesplaceonthebasisofananalysisof
scientificcommunicationinthefieldofexperimentalsciences.Withinthe
frameofgoal-orientedcommunication,theoutcomeofsuchanalysisis
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thatpublicationshavetoassureefficientcommunication.Communication
isdefinedasefficientwhenitisclear,orderly,brief,andwhenitavoids
ambiguity(Harmsze2000,22–24).Whilethetrans-historicalideaofpub-
licationsistocommunicateknowledge,thepossibilitiesofrealizingthe
specifictypeofscientificcommunicationshouldshapetheirformatany
givenpointoftime.FromanMApointofviewmodularityandexplicitness
intermsofformalizationmeettheserequirementsbest.

The Biology of Information

Atthispointmodularityisnonethelessstillanabstractidea.Itneeds
tobecomeapplicabletoassureitspotentialforefficientscientificcom-
munication.Thecriterionfortheimplementationofmodulesistheidentity
of an information unit.Aninformationunitisapieceofinformationoran
aggregationofpiecesofinformationfocusingonasingleconcept(Harmsze
2000,45).Furthermore,amoduleshouldbeself-contained.Thisisthecase
whenthemeaningofamodulemakessensewithoutnecessarilyhavingto
refertoothermodules.Anelementarymodulecontainingjustoneinfor-
mationisdefinedasthesmallestpieceofinformationthatstillholdsthe
dependencyofbeingself-contained.

Theideaofconceptsassuresthatitispossibletodefinemodulesasself-
containedinformationunits.Theyarestrategicalanchorsfromwhichit
ispossibletodecideifaninformationshouldbepartofaninformation
unitornot.Withoutsuchanexternalviewpointitwouldnotbepossible
todefinecriteriatodecideifamoduleiscomplete,ismissinginformation,
orincludesunnecessaryinformation.Ontheotherhand,theproblem
wouldrecurifthestateofaconceptwastobenodifferentfromthestate
ofinformation.Ashasbeennoted,informationascontentdetachedfrom
itspresentationisanabstractentityaccordingtoKirczandHarmsze.
ThedifferenceisthatforMAs,conceptsarenotabstractbutembedded.
TheapproachusedbyHarmszereferstotheworkofPeterGärdenfors
(Gärdenfors2000).Gärdenforsarguesthatthreehierarchicallevelsofrep-
resentationexist:asymbolical,aconceptualandaneurologicallevel.Infor-
mationisrenderedonthesymbolicallevel.Incontrast,theneurological
leveldoesnotreallycommunicate.Itisjustareflectionoftheworldthatis
facilitatedthroughoursenses.TheconceptuallevelinMAsshouldplaythe
roleofamediatorbetweentheneurologicalandthesymboliclayer.

Thepresentedtriptychallowsjudgementsaboutthenecessity,
redundancy,orcompletenessofinformationandinformationunits.It
configuresconceptsinawaythatmakesthemindependentfromthe
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variationfoundintheapplicationofthematerialinthesymboliclayer.
Indeed,commonsensegivesustheimpressionthatitispossibletosaythe
samethingindifferentways.Ontheotherhand,theideathatconceptsare
themselvesanchoredonaneurologicallevelsuggeststhataconceptual
levelbeyondsymbolicheterogeneitymustexist.Byreferringtotheideaof
conceptclassificationofmodulesHarmsze(2000,44)proposesthatinfor-
mationissimilartoatomsandmoleculesinthephysicalworld.

Toputitdifferently,theconceptuallevelisserializedbytheideaofwhat
Harmsze(2000,sec.3.2)followingGärdenforscallsa“conceptualspace.”
Aconceptualspacecharacterizessomethingintermsofits“quality
dimensions.”Harmszeofferstheexampleoftheconcept“apple”which
ischaracterizedbycolor-,form-andtaste-dimensions.Itispossibleto
refertotheconceptbymakinguseofdifferentqualitydimensions.Each
real-worldobjectthatistackledbytheconceptinstantiatesaquality
dimensiondifferently(someapplesaregreen,somered,somelighterand
somedarker).Nonetheless,thewayinwhichtheconceptualspacetakes
thisheterogeneityintoaccountdoesnot,inHarmsze’sview,underminebut
insteadfostertheideaoftheexistenceofanunderlyinggeneralconcept.In
turn,informationunitsbecomedefinableandamodularapproachtopub-
licationsseemsbothappropriateandefficient.

Kirczdescribesverywellwhatthegoalofsuchefficiencyis.Accordingly,
themainideabehindmodulararticlesistopreventaproblemwhichinthe
eyesoftheauthoristhemostsignificantproblemofcommunication:

…ofteninformationisrepeated,whilstotherinformationismissing.
Wetry,infact,toenvisiontheinformationcontainedintheauthor’s
mind.(Kircz1998,sec.4)

Withinthemetaphorofhardcurrency,redundancyequatestoinflation
andmissinginformationisdeflation.Whatisimportantisthatboth
aspectsdepreciatecommunication.Hence,thedigressionsaboutthe
conceptuallevelandthequalitydimensionsofinformationarenotonly
anattempttogiveevidencefortheexistenceofinformationunits,but
alsotoofferapproachesforbetterinformationretrieval.Inordertoreally
assureefficientcommunication,theconceptuallevelmustbeincludedin
somewayintothepublication.Informationoverloaddemandsnotonly
abreakdownofpublicationsintounitswhichareeasilyconsumableand
correspondtoitstruenature.Italsorequireseachmoduletobedescribed
bycategoriesthatmaketheirtruemeaningprocessable.ModularArticles
implementsuchcategoriesasdescriptivemetadataattachedtothe
modules.Harmsze(2000,38–41)distinguishesbetweenfourtypesof
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categoriestoassurethatthegoalofefficientscientificcommunication
isreached:categoriesreferringtotheconceptualfunction,categories
addressingthetypeofscientificcontent,categoriesdefiningcertainranges
likethetemporalrange,andfinallybibliographiccategories.

Semantic Links

Aconsequenceofthethemeofinformationefficiencyontheonehand
andmodularityontheotherhandisthedesignofqualified links between 
models.Harmsze(Harmsze2000,79–80)criticizesthatintheweb
architectureofthattimelinksonlyconnectdifferentresourcesbutdo
notofferinformationonwhythelinkexists.Thegoalofefficientcom-
municationhoweverdemandsthatauserhasinformationaboutwhythe
bodyandthetargetofalink—inthepresentcasetwomodules—arecon-
nectedtoeachotherbeforeshedecidestofollowthelink.

Thatiswhyheproposestoaddmetadatanotonlytomodelsabutalso
tolinks.Suchmetadatadocumentsthecreator,thetime,andthetypeof
relationshipofthelink.Thetypeofrelationshipdenotestheaspectby
whichtwomoduleslinktoeachother.Regardingscientificcommunication
Harmsze(2000,85)distinguishesbetweenstructuralanddiscursive
relationships.Structuralrelationshipsexpresswhichmodulecontains
whatothermodules,forinstanceintermsofthesequenceofmodulesina
readingpath,butalsowhatconceptamodulerepresents,whilediscursive
relationshipsdocumentrelationshipsintermsoflogicalreasoning.

ReflectingonHarmsze’sworkaboutMAs,Kircz(2002,31)emphasizesthat
“relationswhichexpressthemselvesinhyperlinksbecomeinformation
objectsintheirownright.”Therebythemodulararticleborrowsheavily
fromthefieldofhypermediaresearchwhichhadworkedonthisissue
atthesametimeandbefore(DeRoureandHall1997;Carretal.1998).It
also anticipates the success of the semantic web(seechap.3)introduced
byTimBerners-Leein2001(Berners-Lee,Hendler,andLassila2001)and
whichinfluencedthecourseofdigitalpublishingsignificantly.Bydoing
sotheModularArticledemonstratesitssignificanceasanexusbetween
approachesintheninetiesanddevelopmentsthattookplaceafterthe
millennium.Furthermore,itillustrateshowdigitalpublishingatitsvery
beginningisaneffortthatappliescomputerandinformationsciencecon-
ceptstothetopicofpublishing,incontrasttoaskingwhatpossibilitiesfor
publishingexistbyvirtueofdigitaltechnologies.
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Relevance and Limitations

Althoughatthevergeofthenextstepofdigitalpublications,MAslike
IMMJsarestillconfrontedwithtechnologythatisrapidlydeveloping
itself.Wherenoarchitectureforqualifiedlinksexists,thereisalsoalack
ofwhattodayiscalledweb taxonomies or semantic vocabularies,meaning
formalvocabulariestoconsistentlycreateclassifiedlinks.Consequently,
alotoftheworkofHarmszeandKirczconsistsofidentifyingappropriate
viewpointsforclassificationsanddefiningterms.Itishencealsonotthe
goalofthispresentresearchtoimplementMAsandtofurtherevaluate
problemsthatbecomerelevantafterimplementation.Nonetheless,those
problemsarelistedandincludeissuesofhowtorenderandpresentthem
aswellashowtoauthorsuchcomplexobjects.Inassociationwiththe
workofHarmsze,vanderTol(2001)developsanideaofhowabstractscan
beusedtoorganizeandcomprehensivelycommunicateMAsthemselves.
Itcouldbesaidthatsuchanideapartiallyopposesthewholepointofthe
MAsinsofarasitstressesthatatypeofcompositionisrequiredforcertain
needswhichisnotdealtwithbytheconceptofmodulesandlinks.

AnotheraspectisthatMAsstillfocusontextmodules.Kircz(2002,29)
iscorrectinmentioningthatthisisanunnecessaryfocusandalsothat
non-textualresourcescanconstitutemodules.Nevertheless,thereisno
in-depthanalysisofthisviewpoint.Thediscussionofthequestionofhow
applicablethemodeloftheMAisacrossdisciplinesisalsoproblematic.
ThedevelopmentofthemodelwasboundtotestcasesfromwhatHarmsze
(2000,97)calls“experimentalsciences.”Nonetheless,sheclaimsthatthe
modelisgenericandcanbeappliedtopublicationsfromotherdomains
(Harmsze2000,391–98),includingthehumanities.Significantly,shetakes
anexamplefromthetopicof“argumentationtheory”toillustratethis.The
fieldofapplicationisthusafieldthatsharessimilarprinciplesasthose
whichleadtothedefinitionofMAs.

Despitetheseremarks,MAsderiveitsmajorsignificancefromthefactthat
itistheonepublicationformatthatmostconsistentlyrepresentstheidea
ofdecomposabilityofpublicationsatthattime.

Publication Formats Along the Path of  
Modular Articles

AlthoughMAsdevelopstheconceptofmodularityinitsmostradicalform
possible,bytheturnofthemillenniumotherprojectsexistedwhichmoved
intoasimilardirection.Accordingly,McAdamsandBerger(2001)present
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analternativeversionofthistopic.Tracesofthediscourseonmodularity
canbefoundupuntil2008(seedeWaardandKircz2008).In2007,Thomas
(2007,16)catchesuponsomepropositionsbyMcAdamsandBergerin
ordertothinkaboutarticlesintermsofcomponents.Hepresentshis
contribution to the American Historical Reviewina“multisequential,multi-
threaded,flexible,modular”waythat“shouldbreakwiththenarrative
structures.”Theuniquecontributionofthispeculiarapplicationof
modularityisthefactthatitwasdesignedasanexperimentinorderto
judgetheactualusefulnessoftheapproach.Alongreviewprocesswas
associatedwiththataspectofthedesignofthearticle,leadingtomultiple
revisionsandacriticalevaluationofmodularityassuch.Accordingly,
Thomasaskstomoreclearlythinkonanddefinebenefitsanddrawbacksof
decomposingpublications.

Therearetwomorecontributionswhichcalltheirapproaches“layered”
publications.Onehastheformofalayered article(LaMannaandYoung
2002),theotherofalayered e-book(Darnton1999).TheconceptofaLayered 
Publication(hereafterreferredtoasLaP)isextremelysimilartoMAs.
Again,ithighlightsthedecompositionofpublicationsintosmallerpieces
ofinformationforthepurposeofcreatingmoreefficientpublications.It
likewisedefinesefficiencyintermsofthespecificinterestsofgoal-oriented
readersandthepossibilitiesofdigitalpublicationstocomplywithsuch
goals.Finally,italsoreferstopublicationsmainlyinthelightofscholarly
communication.

ThedifferencebetweenLaPsandMAsisthegreateremphasisthefirstputs
onpreciselydefineduserroles.Accordingly,Darntonquotestheimageofa
pyramidinwhichthecontentisorganizedindifferentlayersofcomplexity
andinformationdepths.Readerswithdifferentinformationalneedscan
approachthepublicationondifferentlayers.Darnton’slayeredbookis
moretraditionalthanMAsinthewaythatdifferentinformationunitsare
notreallyorganizedinseparateforms.Insteadthedifferentlayersare
purposefullycomposedbytheauthorsputtingmuchmoreemphasisand
effortontheauthoringprocess.Nonetheless,thelayeredbookneedsto
bestressedasoneoffewexamplesofdigitalpublicationsthatexplicitly
choosestheformatofabookasapointofreferenceinsteadofarticles.

Weiten,Wozny,andGoers(2002)madeacontributionthatfocusedmuch
moreondeepertechnologicalissuesthanthosediscussedbyHarmsze
andKircz.Theyrephrasedtheissueofefficientscholarlycommunication
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in terms of two problems: interoperability7andinformation retrieval8.
BymakinguseoftheconceptualapproachofMAstheyemphasizethe
importance of technologies within the portfolio of the Extensible Markup 
Language9(alsoreferredtoasXML)inordertosolvethefirstproblem.
Regardingthesecondproblem,theauthorshighlighttheneedtodefine
formalvocabularies,howeverthistimeintheformofsophisticated
ontologies(seechap.3).Amoregranulardecompositionofpublications
thantheoneprovidedbyMAswasofferedbyCaracciolo(2003).Theauthor
definesanapproachinwhichapublicationisreorganizedaroundkey
conceptsconnectedbyrelationscomparabletothosethatcanbefoundin
thesauri.

7 Interoperabilityisatechnicalterminthefieldofcomputersciencewhichtackles
issuesthatassurethatdatacanbeprocessedconsistentlybetweendifferent
computers.Amoretechnicaldefinitionofinteroperabilityisgivenbytheinteroper-
ability-definition project (see http://interoperability-definition.info/en/).

8 Informationretrievalisaresearchfieldincomputerandinformationsciencewhich
developsmeansandstrategiesinordertoprovidethemostrelevantinformationin
relationwithaspecificdemandforsuchinformation.ForfurtherdetailsseeJansen
andRieh(2010).

9 http://www.w3.org/TR/xml11
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Projectsaimingatimplementingconcretedesignsfordigitalpublications
declinedinthefirstyearsofthenewmillenium.Instead,researchers
likeLeonardoCandelaorHerbertVandeSompelandothers,wholater
engagedintheimplementationofsuchdesigns,initiatedprojectsthattried
tocreatebetterconditionsforthetechnologicalandsocialenvironment
ofdigitalpublications.Suchprojectsbuildonsomeofthekeyideasofthe
discourseondigitalpublications,tobediscussedmoreindepthlateron.
Someoftheseideaswereactuallyforgedduringthisveryperiod,such
astheideaofopenaccessanddatascienceamongothers.Thisshiftof
attentionfromconcretepublicationprojectstomoreglobalactivitiesmight
inadditiontootherreasonsalsobecausedbyrestrictionsoftechnology
andorganizationthathavebeenpointedtomorethanonceinthelast
chapter.

Position of Points in Infrastructure and  
Virtual Publishing Environments

Accordingly,Kennedy(2003)heavilyhighlightsthemeaningandpotential
of the Open Archive Initiative1(alsoreferredtoasOAI,seebelow)forthe
progressofthedigitalpublishingecosystem.Headditionallyargueswith
greatpassionthattheprojectofthesemanticwebthathadjustbeenpro-
claimedbyBerners-Lee,Hendler,andLassila(2001)wouldbecrucialfor
newdigitalpublications.Furthermore,Hammond,Hannay,andLund(2004)

1 https://www.openarchives.org/
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explore how the Really Simple Syndication2(alsoreferredtoasRSS)model,
anotherrecentinitiativeatthattime,couldbeusedforinadigitalpub-
licationcontext.

WhileMAsandsimilaractivitiesexploredhowpublicationscouldbe
decomposed,anotherlineofresearchstartedtopreparethedesignof
completelynewtypesofpublications.Theseinitiativesevaluatedand
definedmodelsforthedesignofaggregations(VandeSompeletal.2010)of
distributedresourcesandanymedia-typeswhichwouldbecomecompound 
information objects(LagozeandVandeSompel2007,seechap.3.2).The
mainshiftbehindsuchinitiativeswastheintenttonotonlystructureand
renderapublicationinadifferentwaybuttoreallysetanewstartingpoint
forthinkingaboutpublications.

Thisestablishedsystemgenerallyfailstodealwithothertypesof
researchresultsinthesciencesandhumanities,includingdatasets,
simulations,software,dynamicknowledgerepresentations,
annotations,andaggregatesthereof,allofwhichshouldbeconsidered
unitsofscholarlycommunication.(VandeSompelandLagoze2007,
par.2)

Theseresourcesmaycomefromanypointwithinthesphereofresearch.
Theydonotdependonafinalpaperthatsynthesizeseverything.

In2003,Bekaert,Hochstenbach,andVandeSompel(2003)alreadyevalu-
atedthepotentialoftheMPEG-21 Digital Item Declaration Language3(also
referredtoasDIDL)formatinordertomodelsuchcompoundinformation
objects.AsimilaractivityledtothedefinitionoftheDocument Model for 
Digital Library(Candelaetal.2005,alsoreferredtoasDoMDL),meantto
buildthecoreschemaoftheOpenDLib Digital Library System(Castelliand
Pagano2002).ThismodelwouldfacilitatetheorganizationofHeterogeneous 
Information Spaces to Virtual Documents(Candelaetal.2005).Lourdi,
Papatheodorou,andNikolaidou(2007)presentahierarchicalmodelto
aggregateresourcesoffolklorecollectionswhicharepartofonethemebut
representedindifferentmediaformats.

However,theseandsimilarattemptshadlimitations.Somefocuson
thescopeofaconcreterepository,oftenforcertaintypesofresources,
andtheuseofXMLasthefoundationforthemodel.ThelimitsofXML
asahierarchicaldatamodelfortherepresentationofaggregationsthat
shouldholddifferenttypesofresourcesfromdifferentrepositoriesare

2 http://www.rssboard.org/rss-specification
3 https://mpeg.chiariglione.org/standards/mpeg-21/mpeg-21.htm
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summarizedbyBrookingetal.(2009).Consequently,in2006theMellon 
Foundationofferedatwo-yeargrantforthedevelopmentofanewdata
modelforcompoundinformationobjects.Thismodelwasdevelopedunder
the name of Object Reuse and Exchange4(alsoreferredtoasORE)model.
Itwaspresentedin2007(LagozeandVandeSompel2007;VandeSompel
andLagoze2007)andwasintendedtorealizethecreationofscholarly
digitalpublicationsasaggregationsfromtheverybeginning,evenifits
applicationnowadaysexceedssuchpurpose.Alltheseactivitiescanbe
understoodasinfrastructureandtechnologydevelopments.Thereason
forthisisthattheynotonlytrytoenabledigitalpublicationsintheafore-
mentionedmannerbutalsothattheyconstituteasignificantextension
tothewebarchitectureinwayshypermediaresearchhasworkedonfora
longtime(Ossenbruggen,Hardman,andRutledge2006).

AdifferentangleoninfrastructureisintroducedbyKennedy(2003).The
authorregretsthat“untilnow,therehasbeennostandardizedframe-
workfromwhichorganizationscanfreelyexploreanddevelopthisoption
[electronicpublishing]”(2003,sec. abstract).Inthisrespecthedescribes
andimplementsaservice-orientedsoftwarethatshouldmanagethewhole
workflowoftheproductionofdigitalpublications.Acomparableeffortis
presentedbySanchez,Morales,andFlores(2004).Theservicedescribed
aimsatso-calledDigital Publishing Organizations(alsoreferredtoasDPO).
Ittriestosupportthecoordinationprocessofagentsinvolvedinthe
creationofdigitalpublications.Theapproachesthattriedtoactonaglobal
scalewerecomplementedbyinitiativessuchasthatpresentedin(Ghani,
Suparjoh,andHamid2008),whichdidthesameonaninstitutionallevel.All
ofthemhaveincommonthattheyfocusoninfrastructureinordertosup-
portinteractionsandworkflowsbetweenstakeholdersandagentsinthe
chainofproductionofdigitalpublications,whiletheformeractivitiesare
aimedatfacilitatingthecreationofpublicationdatamodelsaswellasnec-
essarycomputationalinteractionsbetweenthem.InthesamefashionLiew
andFoo(1999;2001)stressthatthemaininnovationindigitalpublishingis
notthepublication,butanincreasinglevelofpossibleinteractions,espe-
ciallyforreaders.Accordingly,theysuggestinvestingmoreenergyinto
thedesignofcomputationalenvironmentsofferingeasyintegrationand
usabilityofnewpublications.

4 https://www.openarchives.org/ore/
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Programmatic Framing and Organizational 
Self-Awareness

Theshiftofinterestregardingdigitalpublicationsalsoledtoabroader
analysisofdigitalpublicationswithinacertainhistoricalandsocialcontext.
In the Delphi Survey,forinstance,agentsfromthepublishing,library,and
researchdomaintriedtoevaluatethefutureofdigitalpublishinginterms
ofdesign,financing,usage,andarchiving,aswellastheeffectsforthe
stakeholders(Keller2001).Inallthesediscussionstheproblemoftheserial 
crisis—analternativewayofreferringtotheinformationoverload—was
amajortopicguidingthesereflections.Correspondingly,agentsfromthe
areaofresearchlibrariesaswellasresearchersthemselvesarguedthat
thedevelopmentofdigitalpublicationsinelectronicjournalsmaysolve
thisserialcrisis(Agostietal.2013).Thedevelopmentofsuchpublications
wouldhelpresearchlibrariestogainautonomyfromprivatepublishersby
providingcostefficientwaystoproduce,manage,anddisseminatepub-
lications(Kennedy2003).Thus,thedevelopmentofcomputationalservices
forthecreationandcurationofelectronicpublicationscanalsobeseenin
apoliticallight.

Thispoliticalagendabehindthepromotionofdigitalpublicationsbegan
totakeshapeintheformationoftheScholarly Publishing and Academic 
Resources Coalition5(alsoreferredtoasSPARC)aroundtheturnofthe
millennium.OneofthemaingoalsofSPARCwastoincreasethepos-
sibilities of research libraries to strengthen their position in relation to 
publishers( Johnson2001).Inthisrespecttheyactivelypromotedanunre-
strictedaccessmodelforpublicationscalledopen access from its very 
beginning with the Budapest Open Access Initiative6in2001.

Incontrast,publishersbegantoimaginenewbusinessmodelsbasedon
digitalpublications.Suchactivitiesbuiltonthepremisethatpublishers
willtransformfromproductcenteredtoservice-orientedbusinesses
(Owen2002).Hammond’sevaluationofRSSmentionedaboveisone
exampleofanearlyattempttorealizethisclaim.Followingthispremise,
theimplementationofdigitalpublicationsshouldnotsomuchalterthe
publicationasitshouldconnectpublicationswithalertsaboutrelated
activities,jobnotificationsandotherthings.Inthismodelthepublicationis
deemedtobeaninterfacethatshouldfacilitatethecreationofprofilesin
ordertodeliverpotentiallyinterestingthingsforreaders.

5 https://sparcopen.org/
6 http://www.budapestopenaccessinitiative.org/
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Thesameperiodsawanotherthemecometolightthatwilllateroninter-
venewithopenaccessactivities.Uptothispointthere-designofdigital
publicationswasnotcloselylinkedtoconsiderationsabouthowscience
itselfchangesduetocomputationaltechnologies.Incontrast,Borgman,
Wallis,andEnyedy(2007,27)emphasizetheemergenceof“anewwayof
’doingscience’.”Inthisnewresearchmodelcomputationistheessential
element.Accordingtothemresearchneedsdataaspublications.The
essentialquestionishoweverwhatmakesthistypeofdatadifferentfrom
images,videos,text,andothermediamentionedbefore.Whileamore
comprehensivediscussionofthisquestionhastobepostponed,ashort
responseisthattheargumentisnotsomuchaboutwhatthedataisbut
howtheinteractionbetweenresearchersanddataisconceivedof.Such
interactionprivilegesspecificaspectsofdatapresentationoverothers.

Theideaofhowresearchshouldorwilltakeplacethenbegantoshapethe
designofpublications.Borgmanetal.continuedtoargueinfavorofdata
librariesholdingpublisheddatainacertain“reusable”way.Thisproposal
issupportedbyasurveyofAnderson,Tarczy-Hornoch,andBumgarner
(2006)whodeterminedthatatthattimeatleastonefifthofthelinked
datafromonlinepublicationswasnotavailableanymore.Fromabroader
perspectiveondigitalpublicationstheissueofdatapublicationequatesto
theemergenceofpublicationsthatopenlyarguedforbuildingdigitalpub-
licationsarounditskeycomponent,thatbeingdata.

Allofthetopicsoutlinedinthelastparagraphswillreappearinthenext
chapter.Theperiodofdigitalpublicationssubsequenttotheoneinthis
chapterdiscussesanddevelopstheminmuchgreaterdetail.Nonetheless,
theframeformuchthatisarguedlateronwassetatthebeginningofthe
millennium.

Early Theoretical Evaluations of  
Digital Publications

Itissignificantthatinthisperiodearlyattemptsweremadetocom-
prehensivelyevaluatethestateoftheartofalreadyimplementeddigital
scholarlypublications.InahighlytheoreticalperspectiveNentwich(2003,
chaps.6.3–6.4)identifiesasetoffivedifferentconceptsofdigitalpub-
lication which consist of:

 – LayeredArticle
 – ModularArticle
 – Hyperdiscussion
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 – Hyperbook
 – KnowledgeBase

Someapproachesalreadymentioned,suchasIMMJs,arenotcompletely
coveredbythesecategories.Incontrast,conceptssuchasHyperdis-
cussionsandKnowledgeBasesarenotimmediatelyunderstandableas
publicationsinthefirstplace.AHyperdiscussionisanonlinediscussion
thatiscuratedfromtimetotimetobere-usableasasharedresource
underacademicterms.Itisregardedasapublicationbecausetheonline
spaceisconceivedofasapublicspaceandbecausepurposefulcuration
exists.AKnowledgeBaseisaresourcewhichtriestocomprehensively
representthestateoftheartofadefinedfieldofinquiry.Itisupdatedand
modifiedconsecutivelytokeepupwiththisgoal.However,thecontent
ofaKnowledgeBasedoesnotnecessarilyfocusonarticles.AHyperbook
issomethinginbetweenthesetwoapproachesandcanbecompared
withthecontributionofWhearyetal.(1998)discussedabove.Inthelong
runthedistinctionswerechosenbyNentwichtocommunicatetwoideas
abouttheprospectofdigitalpublicationsatthattime:modularization
andliquefaction.Liquefactionisatermwhichinthestudyathandwillbe
usedtorefertoapproachesthatseektounderminethedifferenttypes
ofclosuresofapublication.InNentwich’stermsthismeans:(a)thatthe
publicationrefrainsfromsubtractingitselffromthecommunicativeflow
(Hyperdiscussion),thatitrecordsitfromtheflowofcommunicationwith
minormodifications;and(b)anongoingupdateprocess(KnowledgeBase).

NotlongaftertheworkofNentwichwaspublishedOwen(2006)developed
anotherattempttoclassifydigitalpublications.Thetemporalscopeofhis
inquirygoesfrom1987to2004.Thetypologyofdigitalpublicationscarried
outbyOwendoesnotclassifynewpublicationsintoanytypeofmetacon-
ceptsasNentwichdoes.Instead,theauthordefinesasetoffeatureswhich
mayapplytospecificpublicationsindifferentways.Thus,electronicpub-
lications in comparison to historical articles may:

 – includedifferentmultimediaresources;
 – allownetworkaccess;
 – beconnectedtootherresources;
 – grant the original author more control over the publication after 
submissionhastakenplace;

 – havedynamiccontent;
 – maybeadaptabletothecontextofuse;and
 – maythereforeexpose“quasi-intelligentbehavior”(Owen2006,130);
 – grantmorecontroltothereaderandherreadingneeds;
 – appearinmoreflexibleformats.
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Owen’sapproachtoevaluatingdigitalpublicationsreflectshisprimary
researchgoal,whichdiffersfromNentwich’s.Hismainquestionishow
muchofanimpactdigitaltechnologiesreallyhadonpublicationsandnot
whatgeneralnewpublicationformatsexist.Theresultsfromhissurvey
ledhimtothefinalremarkthat“theexperiment,insofarasitreallywas
aimedattransformingthescientificarticle,hasfailed”(Owen2006,223),
mainlybecauseveryfewoftheelectronicpublicationsincorporatedthe
featureswhichhedescribes.Heexplainsthisbyclaimingthatmanyof
these features are incompatible with the abstract goal of publications to 
implementnormsforthemanifestationofthescientificideaofobjectivity,
acriterionhederivesfromhistheoreticalthoughtsatthebeginningofhis
book.

Meadows(2006)takesamorecriticalstandaswell.Hehighlightstheneed
tolookfromaboveathowdigitalpublicationsareactuallyusedbyscholars
andtherebyextendsOwen’sargument.Hearguesthatforthestateof
digitalpublicationsatthattimetherehavebeentoofewanalysesofreader
practices.Hisresearchshowsthatthetypeofinteractionofscholarswith
digitalpublicationsdifferssignificantlydependingondifferentinfor-
mationalneedsindifferentdisciplines.Therefore,digitalpublishingwould
probablyremainafieldofexperimentationforaperiodoftimeyet.

Theappearanceofhighlytheoreticalsurveysthatevaluatedigitalpub-
licationsafteraninitialperiodoffivetotenyearsreallydemonstrates
thatthephasefromthebeginninguptothemiddleofthefirstdecadeof
thenewmillenniumisaphaseoftransitionandconsolidation.Ontheone
handresearchhadledtoasufficientamountofdigitalpublicationconcepts
callingforfurtheranalysis;ontheotherhand,avarietyofshortcomings
becameobvious,leadingtoactivitiessuchasthosedescribedinthis
chapter.Havingsaidallthis,itmightseemlikelythatthecriticalremarks
onthesuccessandimpactofdigitalpublicationsmightalsohavebeena
consequenceofsuchshortcomings.Itwillhavetobethetaskduringthe
analysisofthefollowingperiodstodeterminehowfardigitalpublications
fromsuchperiodshavereflectedthepointsthatwereraised.





[ 3 ]

Publishing 3.0

Ifthebeginningofthemillenniumcanbeunderstoodasanepisodein
whichmostrelevantdevelopmentsfordigitalpublishingformatstook
placeinfieldssuchasinfrastructuredevelopmentorcommunitybuilding,
andiftheevaluationofsuchformatsoftenhappenedrathercritically,then
theyears2007and2008clearlymarktheshifttoanewphasefordigital
publications.Fromthattimeon,thefieldisagaindominatedbynewexper-
imentsandnewimplementationsofpublicationformats.Thefollowing
years brought such concepts to light as:

 – ScientificPublicationPackages
 – OpenLaboratoryBooks
 – ResearchObjects
 – ScientificCompoundObjects
 – LiquidPublications
 – EnhancedPublications
 – SemanticPublications
 – Nano Publications
 – TransmediaPublications
 – Rich Internet Publications
 – LiquidPublications
 – UnboundBooks
 – LivingBooks
 – HybridPublications
 – Self-ContainedPublications
 – Single-ResourcePublications

Thislistisnotcomplete,butitsufficestoshowthattheyearsbetween
2008and2013wereprobablythemostvibrantonesinthehistoryofdigital
publishing.
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Asifitwasmeanttobeastartingsignal,thecommercialpublisherElsevier1 
initiatedtheArticle 2.0contestbyasking:“Whatifyouwerethepublisher?”
(Elsevier2008).Lateron,Elsevierannouncedasecondcontestinwhichthey
lookedfortheArticle of the Future(Elsevier2011).Bothtimesthegoalwas
toimagineandprototypeinnovationsforscientificarticles.Researchers
andresearchprojectswereatthecenterofinnovationindigitalpublishing
onceagain.Itcanbeseenthroughoutthischapterthatthisismuchmore
thanashiningmarketingmessage.However,additionalinterdependencies
emergeaswell.Inbothcalls,Elsevieremphasizedpublicationissues,
pertainingtoarticlesinsteadofapproachescompletelyrefrainingfromthe
conceptofarticlesandtextpublications.ThisofcoursehighlightsElsevier’s
corporateinterestofmaintainingtheirmarketpositionandidentifying
newrevenueoptions.Bothinterestsarereflectedintheapproacheswhich
wontheprizes.Theseapproachesfocusedontheenrichmentofarticles
thathoweverremaintheconstitutiveunitinpublishing(Elsevier2011).
Additionally,theydemonstrateimplementationsofservicesthatmakeuse
ofsuchenhancement.SuchanapproachhasbeenrolledoutbyHammond
beforeandisalsoreiteratedbymorerecentcontributionsfromthis
environment(Aalbersbergetal.2014).

The Open Laboratory Book
ThescopeoftheElseviercontestdirectlyaddressingresearchersgoes
togetherwellwiththeso-calledOpen Laboratory Bookapproach(Clinio
andAlbagli2017;Carter-ThomasandRowley-Jolivet2017).OpenLab-
oratoryBooks(hereafterreferredtoasOLB),sometimesalsocalledOpen 
Notebooks,areaninitiativebyresearchersfromthedomainofchemistry
andbiologywithastronginvolvementinexperimentation.Theconcept
alludestothelaboratorynotebook,inwhichscientistsofcertainfieldstake
notesduringexperimentation.ThemainquestionbehindOLBsiswhat
suchlaboratorybookswouldlooklikeiftheyweretobeimaginedindigital
formfromthebeginning.

The Transformation of the Laboratory Notebook

Twomajoraspectsofthelaboratorynotebookarehighlightedinthedis-
cussionofthisconcept(Neylon2009).Oneisthefactthatalaboratory
notebookisatoolusedintheresearchprocess.Itisnotwrittenatthe
endinareportingfashionbutfordocumentationpurposes,todocument

1 https://www.elsevier.de/
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theresearchprocessitself.Thesecondaspectfocusesonthefactthat
duetothis,alaboratorynotebookholdsrecordsofeachstepandeach
experiment,evenoffailures.Bothoftheseaspectscontrastwithhistorical
publicationswhichnarrativelyre-organizeresearchprocessesandrefer
toexperimentsinasummarizingmanner,onlycherry-picking“’typical’
results”(Bradleyetal.2010,260)fittingintothenarrative.Incontrast,
theweaknessofthelaboratorybookliesinthefactthatitdoesnotfulfill
publicationneedsandcannotreallystagetheexperiment.Bradley(2007)
arguesthatthisisnotnecessaryintimesofthewebandinanenvironment
ofcomputeraidedresearch.Theauthoradvocatestheuseofonline-blogs
and-wikistowritenotebookspublicly,asareplacementforconventional
publications.Additionally,hearguesthattheincreasingdigitalnature
ofexperimentsandthedatatheyproducefacilitatestheirinclusioninto
channelslikethosementionedabove.TheOLBisstillconsideredtobe
apublicationinsofar,asitisexplicitlydesignedagainsthistoricalpub-
lications.Accordingly,Neylon(2009)seekstomakehistoricalpublications
obsoleteandtosubstitutethemwithanongoingpublishingactivity
forminganinterfacetothelivestreamofresearch.

Aspreviouslymentioned,theissueofauthoringcreatedcertainchallenges
forthesuccessofdigitalpublicationsinearlierapproaches.Thecreation
ofdigitalpublicationswastimeconsuminganddemandedamasteryof
technicalskills.Byrecommendingblogsandwikis,OLBsexplicitlyresponds
tothisgeneralproblem.Thebasicapproachistheideaofstartingwithin
theenvironmentimmediatelyaccessibletoresearchersinsteadofwaiting
fortoolsandservicestobeimplemented.Accordingly,supportersofthe
OLBconceptcriticizethedevelopmentofsuchtoolsbyarguingthatthey
areinefficientandnotgenericintermsoffunctionality(Neylon2009,
5).Themeaningofgeneric—presentedasacriterionofquality—is
importantinthiscontext.Withinthecritiqueofexistingtoolsinthefield
ofOLBs,itmeansbuildingtoolsthatfocusononespecifictaskinstead
ofcreatingasoftwareenvironmentcombiningfunctionalitiesinorder
totacklemultiplepartsatonce.Inthisrespectitisinlinewithfamous
softwaredevelopmentprinciplesaskingto“makeeachprogramdoone
thingwell”(McIlroy,Pinson,andTague1978,1902).

Furthermore,Neyloncriticizestoolsastoocomplicatedtousewhich
hadbeendevelopedinthecloselyrelatedfieldoftheSemanticWeb.In
correspondencewiththeapproachofblogsandwikis,OLBsthereforerec-
ommendstheuseofthird-partytoolslikeGoogle Spreadsheets2 or Google 

2 https://docs.google.com/spreadsheets
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Charts3.Althoughthereweresupportersstronglyadvocatingtheuseof
technicalstandardsandstandardizedvocabulariesinawaycomparableto
theonethatwasindicatedinthelastchapter,OLBsdelegatedsuchissues
tootherstakeholdersandtohigher-levelservices(Bradleyetal.2010).
Thoseservicestookoverthenecessarytasksofidentifyingdataresources
intheweb,convertingthemintostandardizedformats,andneutralizing
otherdrawbackscausedbyusingproprietarytools.Later,Bourne(2010,
2)moreclearlyaddressedtheproblemofresponsibility.Heinsistedthat
“Iwantthepublisherofthefuture,orthepublisherincollaborationwitha
thirdparty,tobetheguardianoftheseworkflows.”Thedrawbackofsuch
approachesisemphasizedbyPoole(2015)inmorerecenttime.Accordingly,
hediagnosesthattheOLBsfield“remaininchoate”(106).Thefollowing
sectionsshowthatthequestionofhowtasksandeffortsshouldbedistrib-
utedacrossstakeholderscausesongoingdebate.

Regardlessofwhocarriesresponsibilityfortheseembeddingprocesses,
theyarethekeyaspectthroughwhichOLBsreallybecomepub-
licationsbeyondjustonlinedocumentation.Inordertofacilitatethem,
Neylon(2009)suggeststheuseoftheRSSfacilitiesofblogs,providinga
computationallyaccessiblewrapperaroundthetextanddatapostsofthe
OLB.ThisisreminiscentofHammond’setal.considerationofRSSforthe
fieldofpublishing.However,inOLBsitisnotthepublicationprovidingan
interfacetorelatedresearchdeliveredbyRSS.TheRSSfeedisactuallythe
publicationitself,insofarasitprovidesapublicinterfacetotheresearch
process.Therefore,twocorecomponentsofthistypeofpublicationareits
ongoingandpotentiallyinfiniteextensionsontheonehand,andtheavail-
abilityofanonlinereferencetoongoingresearchpublishedinreal-timeon
theother.Supposedly,everyresourceusedduringtheresearchprocessis
published.Anystepisaneventwhichalertstheconsumerofthefeed;the
narrativeoftheresearchprocessisthenarrativeofthepublication.

Neylonemphasizesthatespeciallythelastpointisaremarkableadvantage
overhistoricalpublications.OpenLaboratoryBooksattributethesum-
marizationaspectofhistoricalpublicationstotheneedsofthepublication
format,ashasbeenmentionedbefore.Byreferringtotheoften-quoted
knowledge pyramid(Ackoff1989),Neylon(2009)arguesthatahistoricalpub-
licationrepresentsknowledgeassystematizeddata,whileOLBsexpresses
dataitself.Inhispointofviewthissignificantlylimitstheriskofinter-
pretativefuzziness,manipulation,andotherproblems.Heassessesthe

3 https://developers.google.com/chart/
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open-endedcharacterofOLBsinthesameway,correspondingtothefact
thatresearchneverreallyhasanending.

Instigating Open Science with Open Laboratory Notebooks

ThedesignofOLBsispartofabroadermovementtowardsawayofdoing
scienceinanunrestricted,public,andcollaborativeway.Thismovement
startedasaninitiativedrivenbyresearchersandisstronglylinkedwiththe
openaccessinitiativepreviouslymentioned.AccordingtoSuber(2004),one
ofthemostprominentadvocatesofopenaccess,thegoalofopenaccessis
tomakeresearchliterature“digital,online,freeofcharge,andfreeofmost
copyrightandlicensingrestrictions.”Suchprinciplescanbeeasilyextended
tocovermorethanjustresearchliteratureorotherresearchresults,as
highlightedbyNüstetal.:

Open access is not only a form of publishing such that research papers 
becomeavailabletothelargepublicfreeofcharge,italsoreferstoa
trendinsciencethattheactofdoingresearchbecomesmoreopenand
transparent.(Nüstetal.2016,par.2)

OneofthefirstdriversofthismovementwastheScience Commons4 
initiativeofthenon-profitorganizationCreative Commons5.Inorderto
extendthescopeofopenaccess,CreativeCommons(2005)focusedonthe
following three aspects:

1. Theevaluationoflicensingmodelswhichguaranteeaccessibilityfor
everyone

2. Formaldescriptionmodelsforthelicensingofresearchresults
3. Technological strategies to overcome heterogeneity in the ways 

researchresultsarestoredandwhichpreventfromreusingthem

Ashasbeenhighlightedabove,theunderstandingofresearchresults
comprisesnotonlytextpublications,butmoreimportantlyresearchdata
andothersupplementaryresources.Thecaseofresearchdataprovoked
adebateoverthequestionofwhetherlicensesprovidedforthecreative
industriesbyCreativeCommonsaresuitedforlicensingresearchdata.
ScientificCommonswasdrivenbyinitiativesstemmingfromexperimental
sciences,claimingthatexperimentalresultsarefactsandaccordingly
notproductsofcreativework.Thus,itshouldnotbepossibletolegally
treatthemassucheither.Inconsequence,newactivitiesdeveloping
withintheframeworkofopen datatriedtoevaluatethelegalstateofdata

4 http://sciencecommons.org
5 https://creativecommons.org/
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inthebroaderframeofopenscience.Oneofsuchactivitiesledtothe
release of the Panton Principles for Open Data6in2009.Theseprinciples
givefourpracticalandlegalrecommendationsforthe“open”publication
ofresearchdata.TheprocesswassupportedbytheOpen Knowledge 
Foundation7,whosedefinitionofopenness(OpenKnowledgeFoundation
2015)isexplicitlymentionedintheprinciples.Correspondingly,contentis
openwhenit“canbefreelyused,modified,andsharedbyanyoneforany
purpose”(par.3).

CameronNeylon,anauthorwhoappearedasoneoftheleadingfigures
behindOLBsinthelastsection,wasamemberofthecoreteamthat
developedtheseprinciples.Similarly,membersoftheteambehindthe
PantonPrinciplesparticipatedintheopenscienceworkinggroupofthe
OpenKnowledgeFoundation.ThatiswhyOpenLaboratoryBooksdonot
onlyborrowterminologyfromtheopensciencemovement,theyarein
factadrivingfractionofthemovementitself.Accordingly,Lyon(2009,39),
inherstudyaboutopensciencereferstoOLBsasaradicalopenscience
approach.InasimilarwayWhyteandPryor(2011)callOLBsanexceptional
examplefor“OpenScienceinPractice.”

Ithashoweverbeenindicatedthatopenscienceisnotjustalegal
extensiontoopenaccessfordataresources.Inasummaryofdefinitionsof
openscienceterminologyFrankGibson(2007)indicatesthataboveallopen
scienceisacombinationofotheropenpractices,suchasopenaccesspub-
lishing,opensourceprogrammingandopendata.Otherauthorshighlight
certainadditionalaspects.David,denBesten,andSchroeder(2008,2),for
instancementiontheneedforamoredevelopeddigitalinfrastructureand
astrongeradoptionofdigitalprinciplesintoscience.ScientificCommons
notedatthebeginningthattechnologicalheterogeneityinpublishing
preventsopennessfrombeingrealizedevenwhereitislegallypossible.
Likewise,Hunter(2006,sec.7)stressesthatdigitalinfrastructureatthe
timeof2006“isinadequateforthetask”ofopenscience.Thus,open
sciencecallsfortheimplementationofthisinfrastructure,fordoingscience
inaconsistentlydigitalenvironment(CreativeCommons2008;David,
denBesten,andSchroeder2008),andforaradicalcommitmenttoopen
standardswhereeverresearchdataisproduced(Gibson2007).

Beyondchangesininfrastructureandstandards,advocatorsofopen
sciencestressesthevalueofcollaborationinscience(David,denBesten,
andSchroeder2008,299–302;Lyon2009,12;DeRoureetal.2009,3).

6 http://pantonprinciples.org/
7 https://okfn.org/
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Opennessisconceivedasasocialcommoditythatcreatesvaluewhenever
researchersinteractwitheachotherasmuchaspossible.Accordingly,
Lyon(2009,8)coinstheterm“teamresearch.”BradleyandOwens(2008)
takeanevenmoreradicalstand.Theyarguethattheideaofcollaboration
inthecontextofopenscienceblurstheboundariesbetweenscientific
andnon-scientificdomains,seekingtoputopenresearchinthecontextof
crowdsourcing8.

Thelegal,technological,andsocialchangesnecessaryinordertorealize
opensciencearesignificant.Itisthereforenotsurprisingthatthebenefits
areheavilypromoted.WhyteandPryor(2011,4)trytogroupthosebenefits
proclaimedbyadvocatesofopenscienceintofivecategories:

 – Speedandefficiencyoftheresearchcycle
 – Capabilitiestoidentifynewresearchquestions
 – Researcheffectivenessandquality
 – Innovation,knowledgeexchange,andimpact
 – Researchgroupandcareerdevelopment

Itstandsoutthatallthesebenefitshaveatendencytofocusonnotions
ofefficiencyandproductivity.Suchanimpressionissubstantiatedbythe
followinglistofbenefitsextractedfromLyon(2009,16).Itrendersthe
abstractvaluesaboveinamoreconcreteform,oftenalludingtoaspectsof
economy.Inordertoillustratetheuseoflanguage,thewholelistisquoted
below(emphasisinoriginal)despiteitsverbosity.Itconsistsof:

Increased return on investment of public fundsallocatedtoscienceand
research,bymakingdataoutputsopenlyavailableforre-use.

Faster dissemination of research outputsincludingmethodologies,data,
models,andscientificoutcomes.

Greater academic rigor,robustness,andscholarlyintegrityfromtrans-
parentdatapractices.

Higher potential for new discoveriesandnewknowledgearisingfrom
datare-usecontributingtogrowthinUKeconomicandintellectual
wealth.

8 Crowdsourcingwhichisanartificialtermconstructedbyusingthewordscrowdand
outsourcingreferstoastrategytousetheinternettotheendofacquiringinfor-
mationandcontributionsfromthepublicwithinaprojectcontext(seealsoEstellés-
ArolasandGonzález-Ladrón-de-Guevara2012).
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Accelerated ability to predict scientific outcomesandbehaviorsbased
onlarge-scaleopendataanalysis,sharedcomplexmodels,and
simulations.

Efficiency gainsfromopenresearchpracticeleadingtoreducedunnec-
essaryrepetitionofresearchactivityandassociatedwastefulfunding
allocations.

Enhanced opportunities for student learning from open sharing of exper-
imentalmethodsandresultsdata.

Increased human capacity and capabilityfromprofessionals,amateurs,
volunteers,andcitizenstoassistincollecting,curating,andpreserving
thegrowingscientificrecord.

Enhanced public engagement and understanding of scienceprinciplesand
practicethroughraisedawareness,pro-activeparticipation,anddirect
contributiontoresearch.

Significant wider societal gainsthroughmoreinclusiveandparticipatory
approacheswhichfacilitatepublicempowermentandownershipof
globalchallenges.(Lyon2009,16)

Bothsurveysarepartofmoregeneralresearchonopenscience.Lyon’s
workrelatestotheviewpointofpolicymakersandfunders.Differentagent
groupsthusemphasizedifferentpossibleadvantages.Similarly,itisworth
mentioningthatthenotionofopensciencecirculatesamongdifferent
socialcontexts.Oneresultofthisisaprocesstranslatingacademic
argumentsintoahighlymercantileterminology,ascanbeobservedfrom
Lyon’slist.Theobservationofdifferentinterestsconflatinginthetopicof
opennesscoincideswiththefactthatlateron,governmentsofcountries
suchasEnglandandtheUnitedStatescaughtuponsomeofthearguments
oftheopennessmovementbypromotingtheirownopendataprograms.
Correspondingly,data.gov9,aninitiativeforopengovernmentaldatainthe
UnitedStates,waslaunchedin2009.OneyearlaterEnglandfollowedsuit
by opening up data.gov.uk10.ThereleaseoftheportalintheUSwaspartof
abroaderOpen Government Initiative(TheWhiteHouse2013)launchedby
theObamaadministration.Theseinitiativeswentalongwiththebigdata
initiative,alsobyObamain2012(WeissandZgorski2012),andthemassive
supportofbigdatabytheresearchcouncilsintheUK(ResearchCouncils
UK2015).

9 https://www.data.gov/
10 https://data.gov.uk/
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Beyondeconomy,politicsimplementsethics.Thisisnodifferentinthecase
ofopenscience.Atthebeginningofthissectionacertainethosofdoing
sciencewasmentioned.Ethicalaspectsofopenscienceinapoliticalsense
alreadyappearinthelastbulletpointofLyon’slistofbenefits.Infact,they
wereacrucialpartofopensciencefromtheverybeginning.Thediscourse
onethicsisnotseparablefromthepragmaticandscientificgoalsofopen
science.ThehomepageoftheScientificCommonsinitiativeshowsaquote
byAlanDove,inwhichhedenouncespatentingofpharmaceuticaldis-
coveriesbyprivatecompanies.Hence,themessageofthearrangementis
thattheideasofopensciencereducesocialinjustice.CribbandHartomo
arguemorecommittedlyintheircomprehensiveandprogrammaticwork
on open science:

Theneedtosharehumanknowledgehasneverbeenmoreurgent.
Astheworldgrappleswiththeacutechallengesofresourcescarcity,
climatechange,poverty,illhealth,pollution,rapidurbanizationand
foodinsecurity,ithasneverneededitsscienceandtechnologymore.
However,ifanythingistosecurethefutureofcivilizationandhuman
wellbeing,itwillnotbesciencealone,buttheknowledgeityields
beingsharedandemployedbothwidelyandwisely.Forscienceand
technologytodeliverfullvaluetosociety,theymustbeaccessibletoas
manypeopleaspossibleandtheirmessagesmustbeeasilyunder-
stood.(CribbandHartomo2010,1)

The message is clear: only science that follows open science principles is 
capableofmaintainingaworldandahumanraceexistingattheedgeof
possiblecatastrophes.Consequently,Goble,DeRoure,andBechhofer
(2012,sec.4)frametheissueofopenscienceinaremarkablydecisiveway
whensayingthatitrepresentsthedecisionbetween“thecommongood
vs. self-interest.”

Related Activities

DespitethefactthatOLBsaredeeplyembeddedintoexperimental
sciencesShaw,Buckland,andGolden(2013)triedtotransfersomeof
theideasbehindOLBsintoaprojecttheycallOpen Notebook Humanities.
InsteadofemphasizingdatapublicationactivitiestheOpenNotebook
Humanitiesstressedtheroleofnotesasaprimaryresearchobjectin
humanitiesdisciplines.Notesareconsideredpiecesofthoughtthatgo
alongwithresearchinhumanities,andwhicharethereforenevercom-
pleteorfinished.Shawassertsthattheexposureofsuchnotesinanopen
environmentandinastructuredformaccessibleforcomputationcan
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supportahumanitiesresearchprocess,ascanthepublicationofanykind
ofexperimentaldatainscientificdisciplines.

Untilnowtheareaofblogginghasnotbeendiscussedingreaterdetailin
thecontextofpublishing.ItissignificantthatBradley(2007)hasputthe
OLBinthecontextofblogs.Infact,theysharesomanyfeaturesthatitis
possibletoarguethatOLBstrytogeneralizetheblogsinthecontextof
scholarlypublishing,open-science,anddata-drivenscience.Thus,thetopic
ofblogsandbloggingwillnotbediscussedfurtherwithinthisinquiry.An
insightfulanalysisofblogsasanapproachbetweenformalandinformal
scholarlypublishingispresentedbyPuschmannandMahrt(2013)and
PuschmannandBastos(2015).

Aggregations
MoreorlessatthesametimeasthedevelopmentofOLBs,thenotion
ofpublicationsasaggregations,sometimesalsoreferredtoasScientific 
Compound Object Publishing(Hunteretal.2008)orCompound Information 
Objects(LagozeandVandeSompel2007)startedtobecomeprominent.A
crucialbackdropforsuchpublicationconceptsissomeoftheinfrastructure
developmentsindicatedattheendofthelastchapter,describedingreater
detailbelow.Althoughsuchdevelopmentstookplaceearlier,itisbetween
2008and2010thattheyledtothecreationofrealpublications.

Aggregationsinterpretthedecompositionofpublicationsinaslightly
differentwaythanMAsorOLBs.Also,thedesignlogicofaggregations
startsfromtheoppositedirection.Thequestionisnothowtodecompose
pre-existingpublicationsintosmallerunitsbuttostressquiteliterally
thattheideaofanaggregationinscienceisenoughbyitselfinorderto
speakaboutascholarlypublication.Afavorablereasonforthisemphasis
isthefactthataggregationsaredevelopedbyagentsinvolvedinactivities
differentfromthoseofOLBsandMAs.Publicationslikethosediscussed
inthissectionareassociatedwithcomputerandinformation-scientists,
mostlyinvolvedinthefieldofdigitalinfrastructuredevelopment.

Themainthemebehindsuchpublicationsisbestdescribedbycitingthe
titleofVandeSompeletal.(2010):“FromArtefactstoAggregations.”In
ordertoentirelydistinguishthisphrasefromideaslikemodularizationor
theinclusionofadditionalresourcessuchasdataorvisualizationsinto
blogs,itisimportanttostressthataggregationscompletelyabstractfrom
anyideaofqualitativeconnectivity.Intechnicalterms,thatmeanscon-
nectivitygoingbeyondlinkingbetweentworesourcesordefiningwhat
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canbelinked.WhileMAsdecomposearticlesintosmallerunits,theystill
verymuchrefertothearticleasaconceptualframeworkandtoapositive
descriptionofinformation.OpenLaboratoryBooksincluderesources
whichcouldnotbeintegratedinpapernotebooks,butthisnotebook
ismuchmorethananaggregation.Resourcesarepackagedwithina
softwareenvironment,thatbeingtheblog,andtherebyconnectedwithin
anarrative,bytime,andbylayoutthroughthedesignofthepublication
environment.OpenLaboratoryBooksaredefinedfromaperspective
thatcomesoutoftheresearchprocess,becauseitismostlydevelopedby
researchers.

Incontrast,aggregationsrepresentacurator’spointofview,whoisless
investedinthevalueofspecificresourcesandthewaysuchresources
affecteachother,thanwiththefactthatinanycasesheneedstotakecare
ofacertainsetofresourcesthatareinsomewayentangledwitheach
other.Lagozeetal.(2012,15)makethisshiftinperspectiveveryclearwhen
theyprovidetheexampleofawebpagefromtheJSTOR11 archive that they 
decomposeintoamodelofresourcesandlinks,aswellasanotherexample
fromastronomy,inordertoshowcasethepossibilityofbuildingapub-
licationfromresourcesofanydigitaltypethatcouldbeconnectedinany
definableway.Assumingthispointofview,theimageoftheaggregation
tacklesboththedecompositionofresourcesperceivedasartifactsinto
aggregations,andtheaccumulationofartifactsintobiggeraggregations.

ThekeycomponentforpublicationsasaggregationsistheOAI-OREdata
model,developedtogainmoreinteroperabilityincertaincontextsofthe
web(VandeSompelandLagoze2007;LagozeandVandeSompel2007).
Thecapacitytogenerallyaggregatedigitalresourcesrequiresbotha
consistentwayofreferringtoresources,andofdescribingtheresulting
aggregation.Flawsinexistingapproacheswithcomparablepurposewere
thereasonsleadingtotheimplementationofOAI-ORE(VandeSompelet
al.2010,3).ThemostimportantdesigndecisionbehindOAI-OREisbased
ontheclaimthatthegoalsofsuchamodelcouldbebestaccomplishedby
stickingtothemechanismsofthewebitself(Lagozeetal.2012).Oneofthe
mainmechanismsofthewebistheURI(seesec.onLinkedOpenData).
InOAI-OREsuchURIsarenotjustusedasaddressesofwebsites,butto
identifyanything,evenabstractconcepts.Inthecontextofaggregations,
URIidentify:(a)thecompletedescriptionofaggregationsinametadata-
likewebdocument,(b)thetermsthatareusedtodescribetherelation-
shipsbetweenresourcesand(c),theresourcesthatarelinkedtogether

11 https://www.jstor.org/



64 Beyond the Flow

themselves.Thisapproachhastwoconsequences.First,anythingthathas
aURIisaresourceitself,whichmayserveasaresourceinotherresources
thatdefineaggregations.Second,inconsequencetothewebapproachan
aggregationdoesnotexistinanyotherwaythanasametadatadescription
calledresourcemap.Theresourcesremainsomewhereinthewebandare
onlyreferencedinthesamewayaswebsites.Thus,aggregationsformpub-
lications,thepartsofwhicharedistributedallovertheweb.

Collections

Theepitomeofascholarlyaggregation,especiallyinthecaseofthe
humanities,canbeseenincollections.Thegatheringofmaterialfora
collectionandtheselectionofitemsinthecontextofaspecificresearch
topicisanimportantcuratorialprocesssupposedtocontainalotof
intellectualworkalready(Palmeretal.2009,11–13).Additionally,collections
ofacertaintypehavealwaysbeenpresented,forinstanceinlibrariesor
archives.Thus,itdoesnotsurprisethatcreatingcollectionsasaformof
academicpublishingbecameincreasinglyattractiveatthesametimeas
OAI-OREcreatedbetterconditionstodoso.Abargues,Granell,andHuerta
(2010,1)accordinglyputthepublicationofcollectionsintothecontextofa
newparadigmofpublishing.

Publications as aggregations are collections if there are no further 
specificationsdescribingthetypeofrelationshipoftheaggregated
resources.Inotherwords,thedominantaspectlinkingtheresourcesina
collectionisthethemeofthecollectionitself.

AveryearlyapproachtightlyconnectedtothedevelopmentofOAI-
OREitselfisoreChem(Lagoze2009).oreChempublishescollectionsof
resourcesfrommolecularchemistry.Theresourcesarehostedindifferent
repositories.Abargues,Granell,andHuerta(2010)presentedthesame
approach,butforgeo-referencedplacesinsteadofmolecules.Another
approachfromthehumanities,especiallyscholarsfromtheliterature
domain,ispresentedbyHunterandGerber(GerberandHunter2008;
HunterandGerber2009;GerberandHunter2010;HunterandGerber2011).
The Literature Object Reuse and Exchange(alsoreferredtoasLORE)project
enablestheformationandpublicationofcollectionsontopofAustralian
repositoryinfrastructureshostingresourcescriticalforphilologyand
literaturestudies.LOREprovidesasophisticatedauthoringcomponent
implementedasabrowserplugin,anideawhichresemblesthatofdistrib-
utedresourcesandnetworkedresearch.
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Themainreasonforthepublicationofcollectionssharedbyallauthors
intheaforementionedexampleisthereductionoftechnologicaland
semanticheterogeneitybetweenpublishedresourceswithininacertain
domain.Themotivationbehindreducingheterogeneityisthecreationof
betterconditionsforinformationretrieval.TheexampleoforeChemand
chemSpider12makesthisveryclear,asitwasalsoinitiatedasacomplement
toapproachessuchasOLBs(Clark,Williams,andEkins2015),whichhave
excludedtheseproblemsinordertobeabletocreatepublicationstotheir
liking(BradleyandOwens2008).

Workflow Publications
Scientific Publication Packages

Asmentionedabove,collectionsgatherresourcespertainingtoacertain
topic.Thewayinwhichtheseresourceslinktoeachotherisnotnecessarily
acrucialissue.Thisdistinguishesthemfromotherapproacheswhich
decisivelytrytoanswerthequestionhowresourcesarelinkedwithinthe
scholarlydomainingeneral.Inanattempttodefinetheappropriatepoint
oforientationforthemodellingofcollectionsinscience,anewtypeofpub-
licationsemerged.ThispublicationconceptmakesuseoftheOAI-ORE

facilitiesandanonlinedata-publicationapproachcalledlinked open data 
(seenextsection),butaddsorganizingprinciplestothewayresourcesare
gatheredwithintheOAI-OREaggregation.

ThekeyideaofcorrespondingformatslikeScientific Publication Packages 
(hereafterreferredtoasSPP)orResearch Objects(hereafterreferredtoas
RO)istheclaimthatthemostsignificantthemeforthedesignofpub-
licationsinscienceshouldbeaso-calledworkflow.Theconceptofwork-
flowisderivedfromtheclaimthatscienceisorganizedinlifecycles(Vande
Sompeletal.2010).Inmoreconcreteterms,advocatesofcorresponding
publicationsarguethatscienceanditsdynamicofinnovationisorganized
intothreephases:(a)theproductionofknowledgethatistheresearch
processitself,(b)thecreationofpublications,i.e. thecommunicationof
knowledge,and(c)theuseoftherepresentedknowledgebyresearchers
whothereforeneedtointeractwithpublications.Thissetupisconceived
ofas“remarkablystable”(VandeSompeletal.2010,567)despitehistorical
changesofthescientificfield.

12 http://www.chemspider.com/
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Thewaythislifecycleisdescribedpresentspublicationsprimarilyasa
necessarymediatorbetweenthefirstandthethirdphase.Followingthis
description,itispossibletoarguethatagoodmediatorbringsthetwo
endsofthemediationprocesstogetherascloselyaspossible.Withthis
argumentinmind,workflow-orientedpublicationsarguethatthewhole
researchprocessneedstobepublishedinsteadofjustasummary.Within
theresearchprocess,knowledgeisproducedandthusonlytheresearch
processcangivetestimonyabouttheadequacyofscientificknowledge.
Workflowsareintroducedasaformalmodelfortherepresentationof
researchprocesses,whichmakeitpossibletoturnresearchprocessesinto
objects.Theydescribea“seriesofstructuredactivitiesandcomputations
thatariseinscientificproblem-solving”(Bechhoferetal.2012,sec.1),which
inturn“supportreproducibilityandreuseinsciences”(DeRoureetal.
2012).Thus,workflowpublicationstrytoletreadersbeobserversofthe
researchprocessitself.

Aworkflowpublicationmayembedallresourcesofaparticularresearch
process,likeprimarydata,processedresources,software,text,andmedia
amongotherthings.However,collectingsuchresourcesisnotenoughto
reallygainreproducibility(Yuanetal.2018).Workflowpublications,thus,
attachdescriptivemetadatatoeachresource,representingtheirtemporal
positionandrolewithintheresearchprocess,itselfdefinedasagoal
orientedconsecutiveprocess(Hunter2006,sec.1;Hunter2008,36).

ScientificPublicationPackageswerethefirstexampleofworkflowpub-
lications.TheywerefirstpresentedasScientific Model Packages by Hunter 
(2006)in2006.Thetermmodelexplicitlyemphasizestheparamounttheme
ofthescientificworkflow.TheworkwaspartoftheFUSION13projectatthe
University of Queenslandwhichevaluatedtheimpactofgridtechnologies14 
incomputer-drivenresearchinthefieldsofbioengineeringandnano-
technology.TheScientificPublicationPackagestwoyearslater(Hunter
2008)wereaslightlymodifiedversion.Theapproachmakesuseofa
comparableattemptbyColeman(2002),albeitbenefitingfromtheafore-
mentionedtechnologicalenvironmentsandthecontextofinfrastructure
development.

ItisobviousthatSPPsandOLBssharethesamefocusontheresearch
processintermsofitsprocessuality.However,evenwiththatcommon

13 http://www.itee.uq.edu.au/eresearch/projects/fusion
14 Incomputation,agridisanetworkoflinkedcomputersthatcouldbeusedtogether

inordertocarryoutonespecifictask.Itenablestouseresourcesfromallthe
computersinthegridwhichfacilitatescomputationsthatveryexpensive(seealso
Magoulesetal.2009).



Publishing 3.0 67

ground,SPPmakeaverydifferentchoiceregardingtheconsequencesof
thispriority.Mostnotably,SPPsconfirmtheclosednatureofresearch
processes,wherebyOLBsemphasizethatthoseendingsareartificiallyset
upandthatresearchneverreallycomestoanend.ScientificPublication
Packagesareinconsequenceauthoredallatonce,whileOLBsemergeina
dynamicandfluentway.Theideaofdefinedresearchprocessesthathave
astartingpointandanendpointdemandsmoredecisionsexplicitlyinthe
designprocessofthepublicationformatassuch.InthecaseofSPPs,this
leadstoamuchhigherdegreeofformalityintheSPPmodelcomparedto
OLBs.Forinstance,SPPsusetheso-calledABC(LagozeandHunter2006)
modelinordertodefineformaltermsandentitiesthatbuildtheworkflow
description(Hunter2008,38).Havingsaidthis,SPPsaremoreconcerned
withthenotionofpublicationsasobjectswhileOLBsareintentonpub-
lishingasanactivity.

Theaforementioneddifferenceunderlyingthetwoformatsisdiscussed
explicitlyinthecontextofSPPs.Fromamethodologicalpointofview,
Hunterhighlightsthedistinctionbetweenworkflowandlineage(Hunter
2006,sec.3.1).Theworkflowdescribesstepstobecarriedoutinorder
toreachagoal,beforesuchstepsareactuallytaken.Aworkflowislikea
workschedule.Lineagedescribeswhatreallyhappenedaftertheworkflow
hasbeenapplied.Tothisend,lineagemakesuseofinformationgathered
withintheprocess,especiallyincomputer-drivensciencewhereitisliterally
recordedandcalledprovenance.However,Hunteralsoemphasizesthat
dataconversion,acquisition,andinferenceneedtobeappliedinorderto
getaninformativepictureoflineage.Itisthenpossibletoalsocategorically
distinguishbetweenprovenanceandlineage.Fromtheviewpointofthis
discussion,OLBsfavortheprovenanceperspective.ProvenanceinOLBsis
nonethelessmostlytoldratherthanrecorded.

ScientificPublicationPackagesweredevelopedmainlybycomputer
scientistsandinfrastructureprojects,asnotedabove.Thissituation
offeredmorepossibilitiesforamoresophisticatedpublicationformat,but
moreimportantlyitincludedthedevelopmentofsoftwarefacilitatingthe
creationofandinteractionwithsuchpublications.Anexampleofthisisthe
SCOPE virtual research environment15 (Hunteretal.2008).InSCOPE,scientists
havetheabilitytoinvestigateandvisualizeworkflows,toautomatically
infernewworkflowsfromexistingworkflows,andtolinkwebresources

15 Avirtualresearchenvironmentisadesignconceptforthecreationofsoftwarethat
seekstosupportresearchinspecificdomainsacrossdifferentstepsintheresearch
processandincompletingdifferenttaskswithinoneconsistentproduct(seealso
JISC2013;Candela,Castelli,andPagano2013).
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withtheworkflow.Forthepurposeofpublishing,itoffersthepossibilityto
attachlicensesinamachine-readablewayandtodefinerulesthatrestrict
access.

Research Objects

TheconceptofROsisaderivateoftheprojectmyExperiment16(DeRoure
etal.2009;DeRoure,Bechhofer,andGoble2011).Thegoalofthisproject
wastocreateaninfrastructurearoundtheideaofsharingworkflowsasa
primaryresearchoutputcomparabletoSPPs.ThemyExperimentproject
createdaweb-portalaroundthenotionofROsinwhichscientistsareable
toretrieve,review,repeat,reuse,andre-purposepreviouslypublished
workflows.Thisportalprovideddatafortheanalysisofuserbehavior(De
Roureetal.2009,sec.3;Bechhofer,DeRoure,etal.2010,sec.4),whereone
oftheoutcomeswastheinsightthatworkflowsalonearenotconsidered
sufficientbyscientistswhowanttouseotherresearchers’workflows(De
Roure2014b).

MyExperimentdevelopedthepossibilityofcreatingapack in which test 
data,presentations,articles,andother“supplemental”materialwere
puttogetherwiththeworkflowintoadownloadablezip(seebelow)file
(DeRoure,Bechhofer,andGoble2011).ResearchObjectsaremoreelab-
orateversionsofpackswhichrefertoopentechnologies(seebelow)
andstandards.TheymakeuseoftheOAI-OREdatamodelandofaset
ofrelatedbestpracticesknownaslinkedopendata.However,theyalso
addresssituationswheresuchbestpracticesdonotsuffice(Bechhofer,
Ainsworth,etal.2010;Bechhofer,DeRoure,etal.2010).

ForthepurposeofadvancingROsasapublicationconcept,aninternational
infrastructureprojectwithseveralpartners,fundedbytheEuropean
Union,waslaunchedin2010.Theproject,whichlasteduntil2013,was
calledworkflow4ever(Gómez-Pérez2013).Attheendoftheproject,related
activitiesmovedintoaW3C17communitygroup(W3CResearchObjectfor
ScholarlyCommunicationCommunityGroup2013)aswellasintoaloosely
organizedconsortium(Goble2015).Amongotherthings,suchinitiatives
providedasetofformalsemanticsforthedescriptionofROs(Bechhofer
etal.2014)aswellaslow-leveltoolsfortheircreationandmanagement
(DeRoureetal.2012).ThesocialdimensionsofROsasapublicationformat
wereevaluatedfurther.Thisledtoaschematicillustrationofthelifecycle

16 https://www.myexperiment.org/home
17 W3CistheacronymoftheWorld Wide Web Consortiumwhichorganizesthestand-

ardizationoftechnologiesrelatedtotheworldwideweb(seehttps://www.w3.org/
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ofpublishedworkflows(Bechhoferetal.2012)andtoawayofautomatically
modellingaccessrightsaswellaspersonalrelevanceofROs(Gambleand
Goble2010).

ResearchObjectsaremainlyusedinthedomainsofbiologyandchemistry
(DeRoure,Belhajjame,etal.2011,3).However,therearesomeexamples
fromthefieldsofmusicology,(DeRoure,Page,etal.2011;DeRoure2011;De
Roure2014a;McGarryetal.2017),facilitiesscience(Matthewsetal.2013),
andcomputerscience(Cricketal.2014)aswell.

TheoverviewofROsaboveshowsclearlythatmoreeffortwasputinto
thembymorepartnersoveralongertimeperiod.Clearly,ROscouldbe
describedasamoreelaborateandexplicitlydesignedversionofSPPs.
InhisshortcomparisonwithSPPs,Bechhoferetal.(2014,5)breakdown
theconceptualdifferencebetweenSPPsandROsintotwopoints:(a)links
betweentheresourcesoftheworkflowexistsasaresourceonitsownand
independentlyfromanyfinalformatsuchasthezipfileinmyExperiment;
(b)emphasizestheuseofopenstandards,assuringthehighestdegree
ofinteroperabilityforthedescriptionofthelogicalstructureofRO.Both
pointsdirectlyrefertotheLODapproachwithoutmentioningthisexplicitly
asthepointofcomparison.

TheImpactofLinkedOpenData

Theterm“linkedopendata”wasfirstusedbyBerners-Lee(2009).Itdoes
notsomuchintroduceanewpieceoftechnology,itisratherarequest
tomakeuseofexistingtechnologiesinordertobuildawebofmachine-
readabledatasidebysidetothewebofHTML18documentswhichprimarily
suitstheneedsofhumans.Thus,itisaparadigmforthepublicationofdata
(HeathandBizer2011,sec. Abstract)inaformthatcorrespondswithweb
principles(Bizer,Cyganiak,andHeath2007).Themechanismsthatareused
arethesameasthoseusedtolinkwebsites.AdatasourceA,forinstance,
assertsthatasymphonyiswrittenbyShostakovich.However,Shostakovich
isnotjustwrittendowninplaintextbutrepresentedbyanURI19 which 

18 HTMLisanacronymforHypertextMarkupLanguagewhichisasetofformal
semanticsusedtostructurethecontentofwebsites.

19 AnURIisamoregeneralformofanURLwhichisusedtodefinelinksbetween
websites.Notonlyentitiesareexpressedaslinksbutalsothelinksthemselves.
ModularArticlesintroducedthenotionofmeaningfullinksaslinksthatspecify
inwhichwaythetworesourcesthatarelinkedtogetherrelatetoeachother.In
thesentence“ShostakovichcomposedtheLeningradSymphony”thepredicate
“composed”linkstogetherthesubjectandtheobject.ItisatermwhichintheLOD
worldispartofaformalvocabulary,interpretablebycomputers.Itisrepresented
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linksdirectlytoadatasourceBthatcontainsbiographicaldataabout
DimitriShostakovich.Thisdatamayhavetheformofvaluessuchasdates
andstrings,butmayalsoconsistofanURIpointingtootherdatasources.
Anotherassertionaboutarecordingofthissymphony,forexample,can
directlylinktoadatasourceC.

Inaworkflow,apieceofsoftwarehasalinktoadataresourceonwhichitis
applied.Onceagain,itisnotjustalinkbutalinkwithmeaning.Inthecase
ofworkflowpublications,thismeaningcouldsaydatasetXwasgenerated
bysoftwareY.ThepredicatewasGeneratedBy is part of the W3C-PROV20 
ontology,referencedbythefactthatthetermisrepresentedbyaURI.
Thefactthatthelinkbetweenthepieceofsoftwareandthedatasourceis
modelledasalinkitself,pointingtotheontology,assuresthattheformal
meaningofthistermcanbeevaluatedbyhumansorcomputerswithinthe
sametechnologicalframeworkinwhichtheworkflowismodelled.

ItisnotthecasethatSPPsdonotprovideproperstandardizedsemantics.
TheyuseandextendtheABCmodelinordertomodelworkflows.Themain
differenceisthewaythesesemanticsareserializedunderthesamecon-
ditionsasthedatabyfollowingLODguidelines.ThisiswhatBechhoferet
al.meantwiththeseconddistinctionbetweenSPPsandROs.

ResearchObjectswereintroducedslightlylaterthanSPPs.Thetimespan
issignificant,however,becauseintheinterimthewebofdatahadgrown
1700percent(Cyganiak2015).ResearchObjectswerethereforecapableof
makingfulluseofLOD.Theextenttowhichthisaspectiscrucialforthe
successofaggregationsingeneralandROsinparticularcanonlybefully
appreciatedwhentakingintoaccounttheextenttowhichLODandOAI-
OREimplementtheoreticalideasthathadbeenaroundindigitalpublishing
forsometimeinaverypragmaticalway.

WhilethetechniquesbehindLODenableonlinedatapublishing,LOD
beingjustatermtorefertotheworld-widedata-web,OAI-OREprovides
the mechanisms to formally refer to a subset of these resources in 
ordertocreateaggregationssuchasworkflowpublications(Bechhofer,
Ainsworth,etal.2010).ItenablesdescriptionsofaggregationsofLOD
resources.Accordingly,itsetsboundariesforagroupofresourcesthat

asaURIwhichitselflinkstothevocabularythatitispartof.Thus,thereisalink
betweenShostakovichandtheLeningraderwhichisrealizedbythemeaningfullink
thatisthepredicateofthesentence,butinthesamestructurethreemorelinksrefer
tootherdatasourceswhichholddataaboutShostakovich,thesymphonyandthe
actofcomposing.

20 https://www.w3.org/TR/prov-overview/
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belongtogetherinthecontextofanaggregation.Consequently,DeRoure,
Bechhofer,andGoble(2011,4),Bechhofer,Ainsworth,etal.(2010,13),and
Bechhofer,Ainsworth,etal.(2010,1322)callROs“boundaryobjects.”The
onlythingwhichmakeresourcesapartofanaggregationisalink,andthe
verysameresourcecanbepartofmanyotheraggregations.Suchlinkscan
begatheredinawebdocumentorstoredinadatabasewhichisacces-
sibleontheweb.Theimportantaspectisthefactthattheaggregation
isnomorethanaformaldescriptionof(data)resourcesontheweb.Itis
nowclearwhytheLODmovementandtheOAI-OREmodelfundamentally
belongtogetherinthecontextofaggregations,andwhyROsbecamea
moresuccessfulversionofworkflowpublicationsthanSPPs.

FromWorkflowstoPackstoResearchObjects

Ashasbeenpreviouslymentioned,thedesignofROswasaprocess
startingwiththedevelopmentofaninfrastructureinordertoshare
workflows.Similarly,toHunter,Bechhoferetal.(2012,sec.3)distinguish
betweenthreeworkflowlayers:thefirstdescribestheabstractideaof
whataworkflowis,theseconddefinestemplatesforworkflowsbefore
theyareapplied,thethirdlayercontainsthedatathatisrecordedinorder
todocumenttheappliedworkflow.Themainconcernatthebeginningof
myExperimentwasthesecondlayeraswellasthecreationofasocialspace
aroundworkflows(DeRoure,Bechhofer,andGoble2011,sec.III).Thisspace
followstheideathatbysharingone’sworkflowsotherscouldreusethem
orputtogetherpartsofdifferentworkflowsintonewones.Inthebest
casesuchworkflowscanbeexecutedautomaticallyandtherebyenable
scientiststoeasilytestworkflowsand“acceleratediscovery”(Goble,De
Roure,andBechhofer2012,sec2.2).

DeRoure,Bechhofer,andGoble(2011,3)mentionhowthepossibility
toreuseotherpeople’sworkflowscreatedademandtohaveaccessto
resourcesthatareassociatedwiththeworkflowinabroaderperspective.
Thisdoesnotonlymeandata.Itincludesarticles,presentations,andother
supplementalresourcesbundledintoaso-calledpack.Atitscoreapackis
alistoflinkstotheseresourcesandtheworkflowdata,whichitselfremains
thekeycomponent(DeRoureetal.2013,304).Sometimes,apackis
packagedwithitssupplementalresourcesintoaZIP21file(Roosetal.2010,

21 ZIPisafileandcontainerformatwhichenablestobundlemultiplefilesintoonefile.
SinceZIPusesacompressionalgorithmtheresultingfileismostoftensmallerinsize
thantheoriginalfilesaltogether.
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14).Inthisscenarioitobviouslyrelinquishestheconceptualandtheoretical
approachofLODandaggregations.

Bechhofer,DeRoure,etal.(2010,sec.4)distinguishbetweenseven
differenttypesofpacks.Packsforthepurposeofpublishingareonly
onepossiblescenario.Thus,ROsareaconceptbuildingonbasicpacks,
forthespecifictasksofpublishing.TherelationbetweenpacksandROs
isdescribedinaconciseformbyDeRoure,mentioningthatpacksare
“prototypicalexamplesofResearchObjects”DeRoure(2010,3).

Bechhofer,DeRoure,etal.(2010,4)highlightseveraltaskscrucialforthe
conversionofpackstoROs.Themostimportantissueisthedefinitionof
aconsistentwaytoaddmetadata.Fourkindsofmetadataarementioned
inthisrespect:(a)metadataregardingthelifecycleofROs,versioninfor-
mationaboutROs,ownershipsandaccessrightsmetadata,andfinally
metadataabouttherelationshipbetweenROsasawholeanditparts.
Bechhoferetal.(2014)outlinethesemanticswhichweredefinedinthe
workflow4everprojectmentionedatthebeginningofsectiononROs.22A
repository with the name of ROHubhasbeensetupprovidingbasicaccess
toROsmeantforpublication.Inordertosupportthepublicationprocess,a
smallpieceofsoftware,usablefromwithinaterminal23,wasprogrammed.

ThepathfrommyExperimenttoResearchObjectsisapathinwhichcertain
objects(workflows)inawell-definedenvironmentaredevelopedfurtherto
becomepublications.Inasimilarwayitgivestestimonyabouttheimpactof
LODandOAI-OREonthediscourseaboutdigitalpublications.

TheE-ScienceNarrative

AcuriouscharacteristicofROsistheemphasistheyputonexper-
imentationandresearchcultures,includingexperimentation,asacrucial
aspect.ExperimentsarenotonlythenameoftheoriginalprojectofRO,
theyarealsoveryclosetotheconceptofworkflows.Inprinciple,awork-
flowfollowsthesamepatternasexperimentsdo.Anexperimenthastobe
setup,itfollowsalineartemporallogicwhenit“runs,”andtheincidents
thathappenduringruntimearedocumentedtogetherwiththeresultsfor
furtherinterpretation.Thesimilaritiesbetweentheexperimentalmodel
ofdoingscienceandthethemeofworkflowsisthereasonwhyworkflows

22 Machine-readableversionsofthesesemanticscanbefoundatGoble(2015
sec. SpecsandTooling)

23 Aterminalisaninterfaceforthecontrolofcomputerswhichhasnographical
componentslikewindowsorbuttons.Itworksbywritingcommandswhichare
consecutivelyevaluated.
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arethecoremodelbehindROs.Inthecaseofcomputationalworkflows,
researchprocessesaredescribedinthreesteps:(a)dataandalgorithm
areselected,(b)thealgorithmsareappliedtothedata,and(c)theresult
isviewed,interpreted,andpublished(2011,sec.3).Thestepsofanexper-
imentandacomputationalworkflowareidentical.Evenmoreimportant
thanthestepsthemselvesisthefactthatworkflowandexperimentshare
thesametemporal-linearlogicinwhicheachstephasitstime.Thestriking
detailaboutthedescriptionofthethreestepsofcomputationalwork-
flowsisthatitwasderivedfromanarticleaboutresearchinmusicology,or
moreprecisely“computationalmusicology.”Hence,itdescribesaresearch
processinthecontextofafieldwhichhistoricallyhasfewconnectionswith
experimentingsciences.Thus,ROstrytobringthenotionofexperiments
farbeyondexperimentingsciences:

…weshouldsay“research”ratherthanscience,becausetheWebis
agnosticaboutresearchdiscipline:itisasmuchahomefordigitalarts
anddigitalhumanitiesasdigitalscienceandengineering.(DeRoure
2010,90)

Suchageneralizationreferstoamuchbroaderdiscourseonthestateof
research.ResearchObjectswerenotjustdevelopedbycomputerscientists,
butbycomputerscientistswhobelongedtoapeculiarfieldofactivity
callede-Science.DeRouredefinese-Scienceas:

…characterizedbyglobalreuseoftools,dataandmethodsacrossany
discipline….Researchissignificantlydatadrivenandweseeincreasing
automationanddecision-supportfortheresearcherastheenviron-
ment.(DeRoure2011,10)

Thegeneralizationfromonespecificpracticedoingresearchtoaglobal
modelforresearchassuchisframedbyapoliticalandepistemological
discourse,thekeyfeaturesofwhichwillbeoutlinedinthefollowingpara-
graphs.ThesectionaboutOLBshasalreadyintroducedapeculiardis-
courseframecalledopenscience.Indeed,openscienceande-Scienceare
stronglylinkedtoeachother.Ontheonehand,ROswouldnotworkwell
without an open web environment of accessible resources from which 
theyarise.Ontheotherhand,openscienceadvocatesagreethatthemost
scientificbenefitofopensciencewillarisefromcomputationalprocessing.
Theopensciencediscourseismorepoliticallyandethicallyloadedthan
e-Science,whichismoreconcernedwithmethodology.Duetothis,both
complementeachother.Thus,forDeRoure(2011,8)openscienceisjustthe
finalstepintherealizationofe-Science.
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Theterminologyof“afinalstep”andits“realization”impliesahistorical
argumentaboutthedevelopmentofscience,societyandtechnology.
E-Sciencenotonlymakesreferencestosuchasocio-historicalframe,
itdecisivelyperceivesitselfasthemaindriverforapeculiarvisionof
socio-historicalprogress.Correspondingly,twoviewpointsemergewhen
analyzingthee-Sciencediscourse.Onecharacterizesitskeyfeatures,the
otheranalysesthepastandthefutureitdescribes.

The omnipresence of arguments of progress in research literature about 
ROsande-Scienceingeneralisstriking.In“TheFutureofScholarlyCom-
munication”DeRoure(2014b)writesaboutathoughtexperimentthat
looksbackonpublishingtodayanddescribeswhyithastodisappear
initscurrentform.Themainargumentispresentedintermsofalinear
vectorwithinadiagramthatillustrateshowsocietyandsciencebecome
continuouslymorecollaborativeandautomated.Inbetween,the“digital
researchecosystem”willdevelopin“threegenerations”whichDeRoure
outlineslikethis:

…theearlyadoptersofnewtools,followedbyaphaseofembedding
andre-useandthen,buildinguponthisnewsociotechnicalplatform,a
worldofopenscienceandradicalsharing.(DeRoure2011,1)

The fact that he refers to the article as an obsolete heritage of the historical 
publishingsystem(DeRoure2011,12),aswellastheclaimthatdisciplines
areatdifferentstagesoftheir“computationalturn”(DeRoure2011,12),
clearlyshowthate-Scienceisnotmeanttobeonefieldofresearchamong
others.Instead,itisjustaseparateconceptforaslongasthereisaneedto
marktheavant-garde,whichintimewillbecomenormality.Similarly,this
viewpointisnotonlypresentedinthesciences,therearealsothee-Hu-
manitiesaswell.

Beforeitispossibletogointothedetailsofthehistoricalprocessasillus-
tratedbythee-Scienceagenda,certaincharacteristicsofthisagendaneed
explanation.Obviously,thecenterofe-Scienceisitsfocusoncomputation
asthedominantmodeofscholarlyengagement.Inthissensetheriseof
e-Sciencecorrespondswiththeterm“computationalturn”usedbyDe
Rourebefore.Thequestionwhatcomputationmeanscanbeansweredby
referringtotheself-descriptionsofe-Science.DeRourestatesthat:

Thiscanbecharacterizedasthe“BigScience”viewofe-Science:
scientistsworkingwithheroiccomputationalpowerandvolumesof
data,targetingbreakthroughsinthemodellingofeverythingfrom
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stormsandearthquakestoflybrainsandnanoscaletransistors.(De
Roure2010,1)

Thisquoteimplicitlycontainsmanyoftheimportantqualitiesofe-Science,
butinaformthatcommunicateswellthemissionitrepresents.Key
issuesareaddressedbypower,volume,data,modelling,andtheplural
formofthewordscientist.Thispluralreferstocollaborationasakey
elementofe-Science.DeRourepresentsanotherdescriptionofe-Science
in“Machines,MethodsandMusic”(DeRoure2011,12).Thisdescription
remainsabitfuzzyaswell.Itcanbereducedtothefollowingsixterms,
termsthatwillbeusedinthepresentstudytocharacterizethee-Science
approach.Besidecollaboration,e-Sciencebuildsonthethemesof
automation,data,acceleration,connectivity,andpreservation.

Thegoalofautomationislinkedtoatopicwhichhasbeendenotedasa
serialcrisisorinformationoverloadintheprevioussections.Ine-Science
thisissueturnsintoasituationinwhichadvocatesproclaimthatthe
“volumesofdata”cannotbeprocessedbyhumanminds.Thissituation
demandsautomationinordertopreventthedata deluge:

Thedatadelugeiscausedby,andneedstobehandledby,innovation
inautomationandbythenewscaleofparticipationofscientistsinthe
digitalworld.”(DeRoure2011,1)

However,ine-Scienceautomationdoesnotstopatautomatingtaskswithin
researchprocesses,whichcouldhardlybehandledotherwise.Automation
becomesanethos,andasanethose-Sciencetriestosignificantly
extentthescopewhereautomationisapplied.Automationine-Science
aimsatautomationofresearchitself.Correspondingly,Neylon(2009,
sec. Introduction)usestheterm“automatedexperimentation.”

ResearchObjectsarepublicationsdesignedtofacilitatethisverygoaland
notjustforreasonsoftransparencyandopenness.Theideaofworkflows
itselflinkscloselytotheethosofautomation,foritprovidesaviewpoint
onresearchthatisformalizable.Theredesignofpublicationsinthisfield
isstronglymotivatedbythegoalofpreparingpublicationsforthesakeof
automation(DeRoure2010,92–93)andtofacilitateautomatedprocessing
ofitscontents(Shotton2009).Itimpliesthatautomationisalwaysuseful,
whereveritispossible.Thedatadelugeisoneofthekeyargumentsbehind
thisclaim.

Thenextsteptoautomatedscienceafterautomatedexperimentationis
automatedknowledgediscovery(Pan2010).Inautomatedknowledgedis-
covery,taskssuchasdataselection,aggregation,andmethodselection



76 Beyond the Flow

amongothersareautomatedwithinaself-learningcomputationseeking
toadequatelysolvedefinedproblems.Inanotherstep,scientificrobots
or“bots”(Kuhn2015)operateself-responsibly(Sofronijević2012),thereby
becomingagentsoftheirown.These“socialmachines”(DeRoure2014a,
237)arethefinalstageonthewaytowardsfullyautomatedscience.

Onceagainthoughtsofthefutureofpublishingaretightlycoupledwith
adiscoursethatusestheargumentofscarceresourcesinordertomake
a certain vision more convincing: “we can anticipate an increasingly 
automatedfuture—wewillrunoutofhumansandyetthetechnologyaxis
goeson”(DeRoure2014b,234).

Thetopicsofautomationanddatadelugealsoleadtoanotherissue:
acceleration.BradleyandOwens(2008,2),likemostauthorsinthis
researchfield,emphasizethattheofgoalautomationistheacceleration
ofthescientificprogress.NamesofrelatedsoftwaresuchasChemSpeed 
Technologies AG, Accelerator SLT100 Synthesizer(BradleyandOwens2008,4)
giveampleevidenceofthisideal.

Therearefewexamplesinwhichtheidealofaccelerationisdiscussed
explicitly.Cribbexpressedoneofthereasonsimplicitlyinthephrase
quotedinthesectiononopenscienceandtheopenlaboratorybook.The
numberofurgentproblemsintheworldforcessciencetofindquickerways
ofdealingwiththeproblemsoutlinedbytheauthor.Ine-Science,accel-
erationisunderstoodasareductionofthe“time-to-discovery”(DeRoure
2013,1)in“scientist’sknowledgeturns”(Goble,DeRoure,andBechhofer
2012).Aknowledge-turnisconceivedasthetimeneededforresultsof
oneresearchprocesstobeprocessedintothenewresultsofsubsequent
researchprocesses.Marcondes(2005,119)callsthisshifttheembodiment
ofresearchresultswithinthescientificknowledgebase.

Anotherpointofreferenceine-Scienceregardstheconditionsnecessary
fore-Sciencetobecomethemainmodeofdoingresearch.Inotherwords,
everythingthatisofvaluewithinane-Scienceresearchprocesshastobe
availableindigitalform,oratleasttobeeasilydigitizable.Acomputational
workflowisnotcapableoftakingthingsintoaccountthathavenodigital
representation.Thereisnomethodologicalconceptforhowtodealwith
non-digitalthingswithine-Researchanditspublications.Digitalrep-
resentationisconceivedasthemostoutstandingaswellasdominant
modeofrepresentation.Thus,alreadyin2010Bourne(2010,1)stressesthat
“computationhasimpactedsciencetothepointwhereeveryaspectofitis
touchedbycomputation.”
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Afurtherrestrictionregardingrepresentationisthefactthatinmostcases
digitalrepresentationreferstoanabstractnotionofdata.Executable Music 
Documents(DeRoure2014a)arethusnotpublicationsmeanttobelistened
to.Theycontainmusicdatainaformthatsuitsthealgorithmswithwhich
thisdataispackaged.Theconcentrationondataasaformofappearance
andnotjustasameansofrepresentationledtoe-Scienceoftenbeing
calleddata-driven science(Hey,Tansley,andTolle2009;DeRoure2014b,
234).

Complementarytothediscourseinopenscienceanditsethosofcollab-
oration,e-Science,andhereespeciallytheresearchfieldofROs,develops
thenotionof“socialinfrastructure”(DeRoureetal.2009,3).Drivenbythe
claimthat“themajorityofscientificadvancesinthepublicdomainresult
fromcollectiveefforts”(Goble,DeRoure,andBechhofer2012,21)thisinfra-
structureisaprimaryconcernincorrespondingdiscussions.DeRoure,
Bechhofer,andGoble(2011,1)clearlyreferencesthiswhenheusesthe
term“Science2.0.”Asthedevelopmentoftheweb2.0causedanewtype
ofengagementofwebusersintheweb,theimplementationofsocialinfra-
structurewillengenderanewtypeofscience.

TheconceptofROsbuildingonthemodelofdistributedwebresources,
reproducibility,andreusedependsonanothergiven:theavailabilityof
theseresources.Suchavailabilityhasbeenpartiallyaddressedbytheethos
ofopennessanddigitization.However,opennessanddigitizationdonot
assurethatresourcesareheretostay.Consequently,anotherethosbuilds
uponthetopicofpreservation.

Majorplayersinthefieldofe-Scienceadvocatearadicalformofarchiving
thattriestopreserveasmuchaspossiblefromwhatisproduceddigitally.
Theargumentbehindthisapproachistheclaimthatthefuturevalueof
resourcescannotbeanticipated(Bourne2010)atthetimewherearchiving
decisionsaremade.Accordingly,ubiquitouspreservationisdemanded.
Thisdemandiswelladdressedbyremarksthatwithoutradicalarchiving,a
“digitaldarkage”(Choudhuryetal.2008,20)willariseinwhich“knowledge
burying”(DeRoureetal.2009,10)isanomnipresentproblem.

Nowthatthecharacteristicsofthee-Scienceagendaareclearer,itiseasier
tofollowtheargumentsofhistoryandprogressinwhiche-Scienceposits
itself.Theavant-gardestatus,whiche-Scienceclaimsforitself,isonlycon-
vincingwhenthereisapastthatdirectlyleadstothee-Sciencemodeof
researchandafuturetowhichthisparticularavant-gardeleadsinthemost
directway.Inbothviewpointse-Sciencehasstrongopinions.Thestate
ofaffairswhichpresentse-Scienceasanecessarystep,andwhichisthe
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resultofahistorythatfocusonthehistoryoftechnologicalinnovation,has
alreadybeendiscussedonseveraloccasions.Atitsendthereisthedata
deluge.Datadelugewasintroducedasanupdatedversionofinformation
overloadandtheserialcrisis.Whileinformationoverloadisindifferent
totheformoftheinformation,datadelugeismoreprecise.Itcompletely
adherestothemodeinwhiche-Scienceistryingtodoscience,amode
whichfocusesondataandcomputation.Amoreconcretedefinitionofthe
datadelugespecifiesitintermsoftheso-called“threeVs”(Hendler2013).
Accordingly,thevelocitywithwhichinformationisproduced,aswellasits
volumeandvarietydominatescienceinsuchawaythatonlye-Scienceis
capableofdealingwithit.Thisissueislikewisenotpresentedasan issue in 
science but as theissueofsciencetoday.Fromtheviewpointofe-Science,
this challenge is primarily a failure of the historical publishing system 
(Neylon2009,2),wheremodesofproductiondonotmatchmodesofcon-
sumptionanylonger.Insofarase-Scienceappearstobethewayoutofthis
crisisROshavetobecomethenewpublicationformat.

AccordingtoBorgman,Wallis,andEnyedy(2007,7),thetopicofthe
datadelugeisoneofthemaindriversbehindfundinginvestmentsinto
e-Science.AttheotherendofthediscussionareadvocateslikeDavidDe
Roure,affirmingthat“thisnewsociotechnicalsituationmeansweare
betterequippedtocopewiththedatadelugethatpredicatedthee-Science
program”(2011,sec.4).ResearchObjectsandotherworkflow-orientedpub-
licationsarethemeanswhich“deliversystematicpipelinestodealwiththe
datadeluge”(Bechhofer,DeRoure,etal.2010,91).

Thediscourseaboutthefutureisdominatedbyargumentsaboutthe
epistemologicalenvironmentthisfuturewillbring.Onepartofthese
argumentswasprovidedbytheanthologyonThe Fourth Paradigm pub-
lishedbyMicrosoftResearch(Hey,Tansley,andTolle2009).Theotherpoint
ofreferenceisthearticle“TheEndofTheory:TheDataDelugeMakesthe
ScientificMethodObsolete”published2008inThe Wire(Anderson2008).

IntheletterpublicationChrisAndersonarguesthattheamountofdata
produceddoesnotjustbringaquantitativebutalsoaqualitativechange
toscience.Heassertsthattheamountofdataalreadyavailableatthe
beginningofresearchdoesnotallowthederivationofahypothesisfrom
itbeforeanystatisticalexplorationhastakenplace.Ontheotherhand,
theresultsofdatadrivenresearchprocessesmakeitdifficulttoderiveany
modelthatismoreexpressivethanitsdescription.Inconsequence,hecon-
cludesthathypothesisdrivenresearchandtheoriesasmodelsforworld
explanationdonotleadtopromisingresearchanymore.
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Contributionsintheformerpublicationalsoincludemorebalanced
viewswhich,however,haveasimilardirection.Themainclaimbehind
theproclamationofafourthparadigmistheclaimthatcomputation
willeliminatetheepistemologicaldifferencebetweenempiricallyand
theoreticallydrivenresearch,makingeachoftheseapproachesavailable
withinthesameresearchprocess.

Thesediscussionsarenotreallytakingplacewithinthee-Sciencefieldbut
arecitedhereinordertodescribetherelevanceandfuturesuccessofits
researchprogram.Itpartiallyresemblesthediscourseabouttheessenceof
informationdiscussedinthesectionaboutMAs.However,whereMAstry
toconnecttheissueofmeaningwithneuroscienceinordertoempirically
anchorinformation,ROsharnessepistemologyinordertogiveprimacy
totheunitofthe(computational)experimentasawayoforganizingthe
researchprocess.Theconsequenceofthiswayofthinkingisalsowell
expressedwhenremarksaremadeabouttheroleoftextswithinthenew
methodologicalsetup.Inthiscontext,textisasocialassetthatprovides
nouniquetruthvalueonitsown(2011,3).Theworkflowisinfactmeantto
beareplacementforarticlesthatonlyremainduetohistoricalreasons.In
contrast,workflowswillbetheprimaryobjectbywhichscientistsgetcredit
(Bourne2010,2).

Thee-Scienceprogramthatmaintainsastrongrelationshipwiththeproject
ofopensciencewaspresentedinconnectionwithROs,becauseROsare
themostprominentpublicationformatinheritinge-Scienceprinciples
inanextremelyunfilteredway.Nevertheless,aroundthreequartersof
thepublishingconceptsthatarepresentedinthisresearchopenlyposit
themselveswithinthesameideologicalframeorsharekeyaspects,that
beingmoreofajustificationfortheextendedspacegiventothetopichere.

Semantic Publications
ThenextapproachtodigitalpublishingtobediscussedhereareSemantic 
Publications(hereafterreferredtoasSPs).SPsarenotcompletelynew.
Aswillbeshownlateron,theysharemanyideaswithModularArticles.
Harmsze,forinstance,issometimesreferencedasapioneeringfigurein
thisrespect(Giunchiglia,Xu,etal.2010,sec.1).Thedecreaseofresearch
activityregardingdigitalpublicationsandthedifferentkeyinterestsinthe
remainingactivities,however,ledtothedevelopmentfromMAstoSPs
beingnotwithoutinterruption.After2009,SPsbecameoneofthemost
activeresearchareasondigitalpublicationsaswellasaconceptwitha
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significantdegreeofimplementation.Additionally,itcouldbearguedthat
infacttheconceptofMAsentailsboththeideaofaggregationsandofSPs.

ThekeydifferenceleadingtothisoppositionbetweenaggregationsandSPs
hastodowiththeunderstandingoftheconceptofamodule.Aggregations,
andROinparticular,radicalizedthemainideaintroducedwiththe
metaphorofmodularity.Theyconceiveofmodulesinawaythatresem-
blesphysicalseparation,andinfactthedistributednatureofaggregations
includesserversthatarephysicallyquiteseparated.Thepaththatleads
fromMAstoSPs,however,leavestheunitoftheobject,firstknownasthe
physicalobjectofanarticle,intact.Whilethesecondperspectivefocuses
onthemodularstructurewithinthingsconceivedasgivenobjects,thefirst
focusesonhowsuchobjectsarealwayspartofamodularstructurethat
precedesthem.

ModularityinSPsisachievedbymarkup.Markupisawaytoexplicitly
identifyanddenotefragmentsintextobjectsbyplacingitinsidethetext.
Assuch,itdoesthesameaswasdonebyOAI-OREintheJSTORarticle
example.However,theidentificationanddescriptionintheOAI-ORE
exampleexistsindependentlyfromthearticle,ashasbeenmadeclear.It
standsoutfromtheobjectandisthereforealsocalledstandoffmarkup
whilemarkupinSPsisputintotheobjectandaddressedasembedded
markup.Althoughbothcreateinformationunitsontheirown,whichinthe
languageoftheturnofthemillenniumcouldbecalledmodules,theytake
differentstepsinrealizingmodularization.Consequently,Bechhofer,Ains-
worth,etal.(2010,2)putalotofemphasisonthedistinctionbetweenROs
andSPs.

From Modular Articles to Semantic Publications

InthetransitionprocessfromMAstoSPs,thethreecontributionsbyMar-
condes(2005),Mons(2005),andSeringhausandGerstein(2007)stand
out.Buildingonthesameargumentssummarizedinthelastsections,
Marcondeshighlightsthatscientificcommunicationisslowanddifficult
toverifyviatextpublications.Inordertoacceleratescience,heproposes
tomodelthe“deepstructure”(Marcondes2005,119)ofarticles.Similarto
Harmsze,deepstructuremeanstheformalizationofstructureandtopics
inarticles.TheseaspectsshouldbemadeexplicitbyusingXMLmarkup
andstandardizedformalterms.InthisrespectMarcondesproposesthe
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Scholarly Ontology Project24(alsoreferredtoasScholOnto),whichoffers
formaltermsinordertoreproducetherhetoricalstructureofanarticle.

Theissueofstandardizedsemantics,contrastedwiththecontingentforms
ofnaturallanguage,isthemainconcernofSeringhausandGerstein(2007).
Onlyifthesemanticsusedaresharedbyallstakeholders,theformalization
ofdeepstructuresinarticlescanreallyhelptointegrate“theever-growing
bodyofinformation”(1).Accordingly,Seringhaushighlightsstandardization
asoneofthemostimportantgoalstoensureprogressindigitalpublishing.

Besidesstandardizationofsemanticsforpurposesofformalizingthe
structureanddiscourseofarticles,Mons(2005)stressesthatthesame
needexistsforthethings(entities)articlesareabout.Hearguesthat“text
isanightmareforcomputers”becausetherearealwaysmanywaysto
refertothesametopicorthing.Hence,Monsaskstherhetoricalquestion:
“WhichGeneDidYouMean?”(title).Inhisexample,markupisusedinorder
tolinkatextpassagethatrefersinanarrativewaytoacodifiedstand-
ardizedrepresentationofthisentity.

ThetermSemanticPublicationswasfirstusedinthearticle“Adventuresin
SemanticPublishing”(Shottonetal.2009).Inthisworktheauthoroffersan
illustrativedefinitionoftheterm,aswellasasophisticatedexampleofa
SemanticPublication.FollowingShotton’sownwords:

Wedefinethetermsemanticpublicationtoincludeanythingthat
enhancesthemeaningofapublishedjournalarticle,facilitatesits
automateddiscovery,enablesitslinkingtosemanticallyrelated
articles,providesaccesstodatawithinthearticleinactionableform,
orfacilitatesintegrationofdatabetweenarticles.(Shottonetal. 
2009,1)

Thisdefinitionalsotakesfeaturesbeyondthosealreadydiscussedinto
account.However,theimportantthingisthatallthesefeaturesare
achievedbyrevealingthepossibilitiesofformallycodifiedmarkup,which
isattachedtotheoriginalarticleintheexample.Thefeaturesimplicitly
addressedinthedefinitionshowupintheexampleintermsof:

 – actionabledata,meaningdatasourcesthatarede-referenceable
andwhichpossessapersistentlinkthatcanbeprocessedwhilethe
publicationisread;

 – datafusions,meaningautomatizedmergingofdatasourceswithin
thepublicationwithdatasourcesoutsideofthepublication,but
whichareaboutthesamethings;

24 http://projects.kmi.open.ac.uk/scholonto/
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 – highlightingoftermsrepresentingimportantconcepts,persons,and
otherentitiesduringthereadingprocessforfasterreading;

 – authoredorinferredlinkstoexternalinformationsources;
 – supporting claims tooltips on the basis of a functional analysis of 
citations;

 – automaticallycreatedmachine-readablesummaryofthearticle;
 – tagcloudsandatagtreerepresentingthetopicofthearticle.The
tagtreeiscreatedonthebasisofformaltaxonomiesrepresenting
theknowledgedomainofthearticle;

 – interactiveelementslikechangingdataviews,visualizationsandre-
orderablereferencelists;

 – citation-networksforthearticleandtheauthorscitedinthearticle;
 – deepstructuredmarkupofthearticlewhichexpressits
composition.

Allthesefeaturesareenabledbyexplicitlyaddingmarkuptothearticle,
facilitatingcomputationalprocessingofthecontent.Nonetheless,these
computationsstillhavetobeimplementedontheirownandbythe
institutionswhichpresentthepublication.

The Primacy of Formality and Standardization

ThelastparagraphsdemonstratedhowideasfromMAscontinuedeven
aftertheirdevelopmenthadstopped.Theuseofmarkupformaking
aspectsofarticlesexplicit,theformalrepresentationoflogicaland
rhetoricalstructureaswellasofmeaningarefundamentalpillarsforMAs.
Shotton’scontributiongaveanideaofpossiblebenefitsofthisapproach
thathasnotbeendescribedwithsuchlevelofdetailbefore.Theabilityto
achievethisderivesfromthedevelopmentsoftheso-calledSemantic Web 
(hereafterreferredtoasSW),discussedonseveraloccasionsabove.In
short,theSemanticWebprovidesthetechnologicalmeansformakingdata
interchangeableovertheworldwideweb.Itisthetechnologicalfoundation
forpreviouslydiscussedinitiatives,likethelinkedopendataandOAI-ORE,
butalsofordevelopmentsresponsibleforSPs.TheSemanticWebalso
providesthemeansofembeddingmarkupintowebdocumentsbyvirtue
ofaverysophisticatedversionofembeddedmarkup,whichinturnis
completelycompliantwithSWprinciples.ThisapproachiscalledRDFa25.It
enableslinkingfromwithinHTMLelementsofwebpagestoSWdataand
conceptsoutsideofthedocument.RDFawasapprovedasastandardby
theW3CatthesametimeOAI-OREwasfinalized,andisheavilyusedinSPs.

25 https://www.w3.org/TR/rdfa-primer/
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However,incorrespondencewiththetwowaysofinterpretingmodularity,
Hunteretal.(2008,15)classifyOAI-OREandRDFaintotwoprofoundlydis-
tinctapproachesfordigitalpublications.

AnotheraspectoftheSemanticWebneedingfurtherspecificationinthe
contextofthepresentstudyistheuseoftheadjectivesemantic.Inthe
currentcontext,thisterm,whichhasappearedseveraltimesalreadyin
theprecedingsections,hasameaningveryspecifictothefieldofinfor-
mationscience.Evidently,textassuchhasmeaningandusessemanticsin
ordertocreatemeaning.However,inthecontextoftheSemanticWeband
SemanticPublications,thisadjectivedenotestheuseofformallystand-
ardizedknowledgerepresentations,forinstancetaxonomies,thesauri,or
ontologies.Accordingly,apublicationbecomessemanticthemomentit
addsalayerofformalizedandstandardizedterms.

ThenameofSPsisadirectreferencetotheSemanticWeb.Theyarethe
applicationtothefieldofpublishingofidealsofformalizationandstand-
ardizationintheSemanticWeb.BuckinghamShumandClark(2010,2)state
thatSPsarearesponsetothequestion:“whatdoesthescientificarticle
looklikeontheSemanticWeb.”

However,inviewofthetwonotionsofmodularity,thequoteof
Buckingham,Shum,andClarkneedsqualification:SemanticPub-
lications are only one of two possible answers to the question of what 
articleslooklikeontheSemanticWeb.SemanticPublications,incon-
trasttoaggregations,sticktotheformofthearticle.Thisiswhytheyuse
embeddedmarkupinsteadofisolatedmetadatadescriptions,asinthe
caseofaggregations.ThebackgroundforthisdecisionisgivenbyShotton
etal.(2009,2).Hearguesthatarticlesanddatabasesrepresenttwo
verydifferentgoalsinresearch.Anarticleisdefinedasarhetoricobject
representingacertainstatewithinresearch,fromwhichtheunderlying
hypothesisshouldbearguedconvincingly.Adatabaseincontrastwould
containup-to-dateinformationandisanalyticalinnature.Consequently,
Shottonassertsthatitisnotdesirabletoreplaceonewiththeother.He
addssocialvaluetothetwopossibilitiestoachievemodularityindifferent
ways.

Nevertheless,healsoverymucharguesinfavorof“frictionlessinteroper-
ability”(Shottonetal.2009,2)betweenthetwo.Thisfrictionlessinteroper-
abilityisachievedbyincludingtheaforementionedsemanticlayerontop
ofarticles,puttingthedataviewontherhetoricobject.Inacertainway
SPstherebymakedatabasesoutofarticles.Thedifferencehighlighted
byShottonisthusnotasbigasitseems.Itisadifferenceofdeciding



84 Beyond the Flow

howtosociallyembedthedatabaseparadigmintopublishing,butnota
differenceofobjects.AshasbeennotedbytheexampleoftheJSONarticle,
adatabase-orientedfirstapproachcanlikewiseproduceobjectsthatare
usedasarhetoricobject.

ThekeyeffectoftheSemanticWebforpublicationscanthereforebesum-
marizedastheimplementationofadataset-orientedviewonresources,
andtheattempttotreatdigitalscholarlyobjectsasdatabases.The
SemanticWebcouldachievethis,becauseincontrasttothesituation
MAsexperienceditprovidedbettermeansforformalizationandstand-
ardization.Themetaphorofadatabaseasamodelforthere-designof
publicationsisopenlyproposedbyBourne(2005)whenheasks:“Willa
BiologicalDatabaseBeDifferentfromaBiologicalJournal?”(title),and
hasbeenusedalloversince.Withinthedevelopmentsinstigatedbythe
SemanticWeb,theresearchfieldofSPsistheonethatfocusesonthe
developmentandpropagationofformallystandardizedsemanticsinthe
contextofscholarlypublishing(Peroni2014b,121).Itdoessobecauseit
leavestheformofthearticleintact.WhileinMAsandaggregationsthe
issueofsemanticsfollowstheissueofdecomposition,provokingadeeper
debateonformats,itistheprimaryconcernofSPs.Thecurrentstudy
thereforeincludesamongthepublicationformatstheconceptofSPs,
whichdonotuseSemanticWebtechnologies,butdosharetheconcernfor
formalandstandardizedsemanticsforthepurposeofisolatingaspectsof
scholarlytextpublications.

Models and Ontologies. The Many Forms of Semantic Publications

Inmostcasesformalsemanticsarerepresentedinontologies.Ontologies
arespecificformsofmulti-dimensionalknowledgerepresentations,which
useaSemanticWeb-compliantformatsuchastheResource Description 
Format Scheme26(alsoreferredtoasRDFS)ortheWeb Ontology Language27 
(alsoreferredtoasOWL).Apartfromofferingthepossibilityofdefining
terms,whichgivesharednamestocertainphenomena,ontologies
permitthedefinitionofhowthesephenomenarelatetoeachother.This
aspectfacilitatesautomatedinferenceonlogicalrelationshipsbetween
thephenomena.Earlymodelsofthoseoutlinedbelowarenotalways
implementedwiththistechnology.However,neweronessometimes
alsousedifferentimplementationtechnologies,becausetheyexplicitly
aimatdifferenttechnologicalenvironments.Decisionsagainsttheuse

26 https://www.w3.org/TR/rdf-schema/
27 https://www.w3.org/TR/2012/REC-owl2-primer-20121211/
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ofSemanticWebtechnologiesthereforearenotjustboundtohistorical
circumstances.Still,SemanticWebcompliantontologiesareattheheartof
SPs.

Oneofthefirstsemanticmodelsconsistentlyimplementedinthecontext
ofdigitalpublications,albeitbeforethedefinitionofRDFSorOWL,was
againprovidedbyHarmsze.Herstruggletoidentifycoreinformationunits
resultedinaschemeofsplittingarticlesintomodulescalledmeta-infor-
mation,positioning,methods,results,interpretation,andoutcome.Each
ofthesedefinestheboundaryofaself-containedmodel.Evenifanarticle
isnotcompletelysplitupintopieces,theseconceptsprovidethemeansto
markuppartsofarticlesandtherebyexpresstheirgoal.

AlittlebitlaterthanHarmsze’smodel,ScholOntowasdevelopedasan
attempttorepresentthediscursivestructureofresearcharticles(Liet
al.2002).InScholOnto,thetermdiscoursehasaveryopenandflexible
meaning.Itprovidesthreedifferenttypesofsemantics.Thefirstdis-
tinguishesimportantfrominterpretativefromepistemologicallyoriented
partsinthetext.Theseconddefineslinksbetweenparts,whichcor-
respondintermsofrhetoricstructure,logicstructure,similarity,or
problematization.Finally,thereisamechanismtoweightlinksinorderto
expresshowstrongtherelationshipis.Thereby,ScholOntoalsotriesto
formalizesomequalitativeaspects.

Whenitcomestotheuseofstandardizedtermsinordertoannotatetopics
andentities,itwasHarmszeonceagainwhoarguedinfavor.Examples
ofearlyprojectsfollowingthisapproachinamoresystematicwayare
providedbytheConcept Wiki of the Concept Web Alliance28(alsoreferred
toasCWA)andtheUnified Medical Language System29(alsoreferredtoas
UMLS).Whiletheconceptwikiwasmostlyusedinbiosciences,UMLS,asthe
namesuggests,includestermsfromthefieldofmedicine.Theproblems
addressedbytheseandsimilarsubsequentprojectsaresimilartotheone
Monstriedtohighlightinthequestionaboutthecorrectgenecitedbefore,
toprovideuniformnamesforthingsthataresupposedtobethesame
thing.

AlthoughUMLSstartedwiththedefinitionoftermsforentitiesandtopics,
itwaslaterextendedbyanothervocabularycalledSemantic Network(also
referredtoasUMLS-SN),whichdefines54termsfortherepresentation
ofdiscoursearoundtheseentities(Marcondes,Malheiros,anddaCosta

28 https://conceptweblog.wordpress.com/
29 https://semanticnetwork.nlm.nih.gov/
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2014).Thereasonbehindauniquedefinitionofdiscourserepresentation
inUMLSwastheperceivedpeculiarityofdiscourseinmedicine.Another
examplefromthedomainofmedicineistheSemantic Web Applications 
in Neuromedicine ontology30(Gaoetal.2006;alsoreferredtoasSWAN).
OriginallyrootedinresearchonAlzheimer,SWANisusedtomodelscientific
discourseinarticlesonlifescienceandneuromedicine(Ciccarese,Ocana,
andClark2012).SWANiscomprisedofseveralmoduleswhich,adhering
toSemanticWebprinciples,importotherontologiesforthedescriptionof
bibliographyandcitations.TheuniquepartsofSWANprovidetopic-related
termsfordiscourseelements,researchstatements,researchquestions,as
wellasso-calledstructuredcomments.Additionally,theydefinecanonical
entities from the life sciences as well as mechanisms for representing the 
lifecycleofarticlesandtheagentsinvolved.

TheTextEncodingInitiative(alsoreferredtoasTEI)isamodelnot
specificallydefinedtosemanticallyenrichresearchpublications,butto
modelaspectsofdigitaleditionsinthecontextofscholarlyediting.Itstill
playsanimportantrolefordigitalpublishinginthehumanitiesingeneral.
ExamplesofjournalsthatuseTEIaretheZeitschrift für Digitale Geisteswis-
senschaften31,theReview Journal for Digital Editions32andofcoursetheTEI 
Journal33.

Anotherimportantmodelthatseekstomarkuprhetoricalblocksinarticles
isinformedbytheso-calledIMRaDstyle.TheIMRaDstyleisthenameof
aprominentconceptforthestructureofresearcharticlesinthesecond
halfofthe20thcentury,andagainoriginatesinthefieldsofmedicineand
biology(SollaciandPereira2004).Theacronymreferstothesectionsof
aspecifictypeofaresearcharticle:introduction,methods,results,and
discussion.TheABCDEmodelwasbuiltontheIMRaDapproach.Herethe
acronymresolvestoannotation,background,contribution,discussion,
andentities.deWaardandTel(2006)trytoadaptIMRaDtotheneedsof
semanticalannotationofresearcharticlesindigitalformassuch.

The Semantically Annotated LaTeXmodel(alsoreferredtoasSALT)stands
outbecauseitspecificallyaimsattheLaTeXcommunity.LaTeXisa
textprocessingsoftwaresuitewhichprocesseselementsintexts,sim-
ilartomarkup,inordertocreatewelllayouteddocuments.Itisusedin
researchdomainssuchascomputerscience,butisnotcompatiblewith

30 https://www.w3.org/TR/hcls-swan/
31 http://www.zfdg.de/
32 http://ride.i-d-e.de/
33 https://journal.tei-c.org
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webtechnologies.ThegoalofSALTistobringSPideasintopublication
workflowswithLaTeX.Itprovidesthreeontologiesaddressingdocument
components,rhetoricalstructures,anddocumentmetadata.

The Scientific Knowledge Object Pattern(alsoreferredtoasSKO)isanother
attempttorepresentthelogicalstructureofarticles.Giunchiglia,Xu,et
al.(2010)offerfurtherinsightsontheuseofarticlesthusannotated.They
demonstratehowthismodelisusedtooutlineandautomaticallyprocess
inductive,deductive,andabductiveargumentationpatterns.

BuckinghamShumandClark(2010)madeanattempttoclassifyallmodels
seekingtorepresentdiscourse,agoalthatmostofthemodelspresentedin
thelastparagraphsalsotrytodo.Theydistinguishbetweenrhetoricaland
argumentativeorlogicaldiscourse.Rhetoricaldiscourseisconcernedwith
narrativestrategyandstrategiesregardingthepresentationofresearch.

Finally,Peroni(2014b)describetheSemantic Publishing and Referencing 
Ontologies(alsoreferredtoasSPRO),themostdiversesetofontologiesin
thislist.Itdescribesverydifferentaspectsofarticles.Eachontologycan
beusedonitsownortogetherwithothers.Someoftheseontologies,such
as the Citation Typing Ontology(ShottonandPeroni2012;alsoreferredto
asCiTO),werecreatedbyDavidShottonhimself.However,manyotherSP
initiatives,likeforinstancetheSWANontology,areinvolvedinSPRO,too.
FurtherontologiesinSPROinclude:

 – DoCotomarkupdocumentcomponentsofarticles(Shottonetal.
2015);

 – FaBioandFRBRtohighlightbibliographicinformation(Shottonand
Peroni2012);

 – BiROtomarkupbibliographicreferencelists;
 – C4Otomodelthecontextandnumberofcitationsinanarticle;
 – PROtoattachinformationaboutrolesofagentsinvolvedinthepub-
lishingprocessofanarticle(Shotton,Peroni,andVitali2012);

 – PSOtocommunicatethepublishingstatusofanarticlethatis
semanticallyenriched;

 – PWO,aworkflowontologyforpublishingworkflows(Shotton,
Peroni,andVitali2012).

Thelistofmodelspresentedinthissectionwasextensive.Thepurpose
behindsuchlevelofdetailwasthesubstantiationofarecentobservation
byRuiz-IñiestaandCorcho(2014).Theauthorsnoticed(1)thatthecon-
ceptsofSPscausedasignificantincreaseinmodelsseekingtodescribe
structuresandaspectsofpublications.Severalothersurveystrytogive
anoverviewofthelandscapeofthesepublicationontologiesthatwerenot
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evenmentionedbefore(BuckinghamShumandClark2010;Ruiz-Iñiestaand
Corcho2014;Xuetal.2014).Peroni(2014a)countssevenofthoseontologies
inthedomainoflawalone,and12thatfocusonbibliographicinformation.

TheexamplesofSPontologiesofferedsofarcanbesystematizedintoat
leastsixgroups.Thesegroupsincludeontologiesconcerning:

 – administrativeaspects
 – discourseaspects
 – structural aspects
 – biographical aspects
 – citation purposes
 – topicsandentities

Thisvarietyofaspectsalsoofferssomeexplanationforthequantityof
existingmodels.Thequesttodescribethedeepstructureofarticlesleads
toverydifferentprioritizationsandinterpretations.FollowingRuiz-Iñesta’s
observation,anironicalaspectofSPsisthefactthattheirfocusonstand-
ardizationandinteroperabilityhastheoppositeeffectinsomeareas.Inthe
majorityofcases,multipleontologiesexistforthesamecategory,dueto
specificdomainneeds,differentrequirementsforinformationprecision,
differenttechnologybackgrounds,andhistoricalreasons.Allofthesehave
incommonthattheyrespondtosocialdemandsandbackgrounds.The
meaningofthisphenomenonwillbeanalyzedinthesecondpartofthis
work.

The Burden of (Digital) Extra Work and its Distribution Across 
Human and Non-Human Agents

Obviously,theeffortittakestomanuallymarkupeveryresearcharticle
withinthepluralityofviewpointslistedabove,andwithsuchahighlevelof
detail,posesaproblemforthewholeapproachofSPs.Thischallengeisa
crucialpointofdiscussionwithinthefieldofSPsfromthebeginninguntil
today.Shotton(2009)determinesinhisintroductorypieceofworkthata
“cost-effective”implementationofSPsrequiressignificantautomationin
thecreationofmarkup.Inthesameway,Giunchiglia,Xu,etal.(2010sec
2.7)highlightthehugeeffortinmetadatagenerationandmaintenance
necessarytodeduceandattachaformalrepresentationofthelineof
argumenttoaresearcharticle.

AlthoughMons(2005)isoneoftheearliestagentswhoadvocatesSPs,he
emphasizesanotheraspectbehindthisissue.Besidesthefactthathuman
markupcreationonthescalerequiredbySPsdoesnotseemfeasiblefor
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theauthor,healsostressesthatitisnotdesirable.Thenormativeand
staticencodingschemeswouldleadtoakindofwritingandrestrictionof
the“creative”mindsofauthorsthatwouldsignificantlyreducethequality
ofarticles.

Thereareseveralresponsestothischallenge.Onealreadymentionedis
theattempttoletcomputersdotheworkofcreatingthemarkup.Other
answersjuststressthattheresultingbenefitsareworththeeffort,orthat
theseeffortsareinevitableandcanthereforenotbediscussedbecause
they are part of social changes in the publishing sector that are without 
alternative.

ItisworthmentioningthatinSPsthereisingeneralmorereflectionon
issuesofstakeholdergroupsandthepublishingsystemtowhichthey
belongthaninmanyotherprojects.Mostoftentheroleofpublishersis
brieflycriticizedbutrarelyevaluatedingreaterdepth.Incontrast,both
Shotton(2009)andthe“FORCE11Manifesto”(Bourne,BuckinghamShum,
etal.2012),sustainedbytheprotagonistsofSPs,provideextensivedis-
cussionsonnewrolesfordifferentstakeholderswithinadigitalpublishing
systemshapedbytheSPapproach.

Regardingthedistributionofnecessaryeffortsforthecreationofmarkup
inarticles,Shotton(2009,91–92)referstothreeagentgroups:publishers,
editors,andauthors.Thepublishershouldorganizeamachine-readable
versionofthebibliography,aswellasastructuredversionofarticle
componentssuchassections.Theeditorswiththeirdomainknowledge
shouldassumethetaskofresearchingandmarkupentities,context,and
logicalmeaning.Finally,theauthorsshouldprovidefunctionalclassification
oftheircitations,thatishighlightformallywhytheycitedaparticular
source,byusingsemanticsliketheonesprovidedbyCiTO.

Acomplementarystrategytothedistributionofeffortistogradually
scaletheeffort.ThisapproachissuggestedbyLord,Cockell,andStevens
(2012).Theauthorscallita“measuredandevolutionary”(1013)semantic
enrichment.Here,theextentuptowhichformalmarkupisappliedbythe
authorsdependsontechnicalandnon-technicalaspectsoftheauthoring
process,andmayvaryfrompublicationtopublication.Thegoalistodefine
astrategythatcanbeeasilyincludedinexistingresearchandpublishing
workflowsofauthors.Additionally,theeffortdemandedfromtheauthors
shouldreflecttheextentuptowhichthebenefitscanactuallybemade
transparenttotheauthors.Thegoalistoslowlymoveawayfromthe
“lumpenpdf”(seeIntroduction)toSPs,sothattheeffortbecomesanatural
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partofthepublishingprocesswithoutdominatingthediscourseondigital
publishing.

Regardlessofstrategiestominimizemarkup-effortsbysharingitbetween
peopleorgraduallypostponingit,sucheffortremainsacriticalaspect
ofSPs.Abundantresearchontheautomationofthistaskgivesevidence
ofthis.VerysimilartotheargumentofDeRoure,Shotton(2009)claims
thattechniquesofautomationwillmoreandmoresolveproblemsthat
digitaltechnologieshaveproducedinthefirstplace.Theimportanceof
theissueofeffort,sotheassertiongoes,willthereforedeclineovertime.
Nonethelesstherearestillmoreexamplesforsemi-automatedenrich-
mentofSPs(Pavlopoulosetal.2009;Finketal.2010;Marcondes,Malheiros,
anddaCosta2014)thanoffullyautomatedenrichment.Furthermore,the
levelofautomationsignificantlydependsontheaspectsthatshouldbe
recognizedautomatically.Automaticallyidentifyingdocumentstructures
(Shottonetal.2013)ismorereliablethanthediscursivefunctionsof
citations(Ciancarinietal.2013).Thedisambiguationoftermsforinstance
requirestheassistanceofauthorsandtheir“tacitknowledge”(Shotton
2009,7).

Revisiting Progress, Data Deluge and Information

Ashasbeenmentioned,anotherwaytoapproachtheobstaclesofSPsis
toshowthatthereisnoalternativetoSPsinthenearfuture.Thereisno
betterwaytogiveevidenceforthisargumentthantocitePenevetal.(2010,
2),whoapplythe“adaptordie”principletothesituationofpublishersand
SPs.Terminologythatstronglycommitstothethemeofprogressisused
alloverwithintheSPscommunity.Correspondingly,Shotton(2009)calls
SPs“thecomingrevolutioninscientificjournalpublishing,”whilePeroni
(2014a)shortensthisintojust“TheDigitalPublishingRevolution.”Moreover,
innovationinpublishingisreducedtotheconceptofSPswhenhemakes
theequation:“today’spublishingrevolution,akasemanticpublishing”(7).
Incontrast,Bourne(2011)complainsaboutthegrowing“problemsofout-
datedcommunication.”

Shotton(2009,93)observes“rawtextdecreasinginvalue,”aphenomenon
thatmakesrelinquishingsemanticmarkupinpublicationsanactofdigital
censorship(94).Havingsaidallthis,SPssharethesamecertaintyabout
thedevelopmentofdigitalpublications,albeitbasedonslightlydifferent
visions.
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ThesimilaritybetweenkeythemesinthediscourseonSPsandotherpub-
licationformatsincludemorethanreflectionsonautomationandprogress.
ThebeliefthatSPsarewithoutanyalternativecorrespondswiththe
emphasisthatisagainputontheoften-citedthemeofdatadeluge.Thus
Shotton(2009)arguesthatdatadelugedoesnotpermitresearchersto
reallyreadallthearticlesthatarepublished.Similarly,RenearandPalmer
(2009)statethattheoverloadofinformationrequiresamorestrategic
formofreading.Theyclaimthatdigitaltechnologiesareexactlythekind
oftechnologiesthatpermitreadingdifferently.SeringhausandGerstein
(2007,1)statethattheamountofinformationalreadypublished,andcon-
tinuingtogrow,isthemainchallengeofpublishing.Theonlysolutionhe
seesthatcanfacethischallengeisto“modernizeacademicpublishingto
exploitthepoweroftheInternet.”

ComparablewithMAs,SPsmaketheirargumentsinanexusbetweenthe
social-historicalissueofthequantityofinformation,apositivedefinition
ofinformation,andapublishingenvironmentwhichhastointegrateboth.
ThepeculiarityofSPs,comparedtoformerapplicationsofthesamesetup,
istheextenduptowhichthelastpointinthissetupisdiscussed.Whilethe
ModularArticlesfocusontheapplicationoftheinformationparadigmto
thepublicationformat,SPsextenditsapplicationintoavisionforthewhole
publishingenvironment.Thisextensionderivesfromtheexperiencethat
librariesstruggletoofferappropriateservicesfordealingadequatelywith
thedigital“chaosinthelaboratory”(Bourne2011,120).

Accordingly,Sefton(2009)introduceshismodelofSPsasanelementwithin
thebiggerpictureofan“integratedcontentenvironment.”Gradmann(2010)
developstheideaofavast“knowledgespaceofdata,”enabledbySPsand
turningpublicationsintoheuristicobjectsforthecreationofthisspace.
Bourne,Shotton,etal.(2012)expressthesameideainaverycolorfulway
when they argue that:

Weseeafutureinwhichscientificinformationandscholarlycom-
municationmoregenerallybecomepartofaglobal,universal,
andexplicitnetworkofknowledge;whereeveryclaim,hypothesis,
argument—everysignificantelementofthediscourse—canbe
explicitlyrepresented,alongwithsupportingdata,software,work-
flows,multimedia,externalcommentary,andinformationabout
provenance.(Bourne,Shotton,etal.2012,45)

Havingsaidthis,SPsareassociatedwithattemptstocreatebettercon-
ditionsforinformationretrievalandforinformationinfrastructure:
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ThegoalistopavethewaytowardsaSemanticPublishingEcosystem
thatwillalleviate,atleastpartly,theinformationoverloadproblem.
(Groza2012,sec. Abstract)

Thecallforamorestrategicreadingasaconsequenceofthequantityof
informationextendstheevaluationsofthestatusofinformationgivenso
far.RenearandPalmer(2009)addanotherformalizationtothis:oneof
themainpointsintheirarticleclaimsthatthistypeofreadingisnotonly
necessary,butthatitistheepitomeofreadinginscience.Consequently,
theyarguethatscientistshavealwaysreadstrategically.Inthislight,SPs
becomethemostnaturalwaytodesignpublicationsandtheeffortto
markupinformationappearsasakeyscientificactivitydifficulttoquestion.
Aminorsurveywithresearchersinordertosupportthisclaimwascarried
outbydeRibaupierreandFalquet(2014).Insummary,theystressthatthe
actoflookingoutforapublicationinsciencealwayscorrespondswitha
searchforspecificinformation.

Additionally,thisargumentsupportsthepositivedefinitionofinformation
asitwashighlightedonseveraloccasionsabove.Theequationbetween
theinformation-seekingpurposeofreadersandtheapplicationofstand-
ardizedmarkupobscuresthepossibilityofanagencyofthereaderinthe
creationoftheinformationcontent.Thislineofthoughtgoesbeyondthe
unitofindividualinformationinthefieldofSPs,andincludesnarrative
aspectsofpublications.Accordingly,“suchdiscoursestructuresare
trappedwithinthecontentofthepublications”(Groza2012,sec. Abstract).

Thepositivenotiontowardsaformalunderstandingofinformationinthe
contextofSPsislesstheoreticalandmorepragmaticthaninthecaseof
theMAs.Nevertheless,theoutcomeisthesame.ForMarcondes(2005),
markupistherealinformationintext.Yetitisnecessarytoaddthis
markuptotextbecausethecharacteristicsofnarrativetransformitinto
an“invisibleknowledgeunit”(Giunchiglia,Xu,etal.2010,sec.2.1).Inthis
respectmarkupreconfiguresthehierarchybetweentextandinformation
infavorofinformation,likeitadherestotheconceptofSPs.Marcondes
(2005)correspondinglycontinuestoimagineaworldofpublishinginwhich
publicationsaredissolvedincommunication,similartothevisionofGrad-
mann.Thisispossiblebecauseformalsemantics,likeontologies,would
dissolvethesemanticheterogeneityinherentintextpublications(Sierman,
Schmidt,andLudwig2009,63).
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The Role of Domains and Stakeholder Groups

Thepreviousparagraphshavegivensomeindicationoftheclosecon-
nectionofSPstoactivitiesinthefieldoflibraryandinformationscience.
ManycontributionsinSPsaremadewithininfrastructureprojects,for
instanceinDigitalLibraries.ProminentadvocatesofSPs,likeAllenRenear
andStefanGradmann,areinformationscientiststhemselves.InGermany,
theworkinggroupondigitalpublishingthatwasfoundedbytheAssociation 
for Digital Humanities in German Speaking Countries34(DHd)mostlyequates
SPprinciples—“thecodifiedtext”(Stäckeretal.2016)—withdigitalpub-
lishingingeneral.Thisobservationisimportantinsofarastheinitiatorand
convenerofthisworkinggroupisalibrarianbyprofession.

Ashasbeenindicatedintheintroductiontothischapter,publishersare
anotherstakeholdergroupcloselylinkedtoSPs.Asuperficialphenomenon
demonstratingthisentanglementfurtheristhequantityofreferences
totheArticleoftheFuturecontestmadebyauthorsinthefieldofSPs.
Giunchiglia,Xu,etal.(2010)aswellasMarcondes,Malheiros,anddaCosta
(2014)explicitlyincludetheseinitiativesinthelistofSP-likeactivities.
Peroni(2014a,8)andShottonetal.(2009,2)discussElsevier’sGrand 
ChallengeinitiativeasanactiveattemptbyElseviertopropagateSPideas
toabroadercommunity,andtocreatebetterconditionsforSPcompliant
versionsofarticles.Ontheotherhand,Elseviersponsoredaprizefor
the best contributions at the SePublicaconference,asub-conferenceof
the European Semantic Web Conference35thatfocusesonSPs.Elsevieralso
participatedinthefirstFORCE11workshop,whichproducedtheafore-
mentionedmanifesto.

TheexampleofElsevierisgivenherebecauseElsevierisoneofthebiggest
commercialpublishersinscience.Nonetheless,theconnectionbetween
SPsandpublishersincludeotherpublisherswithotherbusinessmodels
aswell.Thus,Shotton(2012)mentionsPensoft as another publisher who 
intensivelyimplementsSPprinciplesintoitspublications.Likewise,the
pioneeringshowcaseforSPsprovidedbyShotton(2012)wasacooperation
with PLOS,anopenaccesspublishermostactiveinthefieldsofbiologyand
medicine.

Thereareseveralexplanationsforthisstrongentanglement.Thefirst
isthestrongemphasisSPsputontheunitofarticles.Incontrastto
otherapproacheslikeROs,thearticleremainsthecoreunit.Someof

34 https://dig-hum.de/
35 https://eswc-conferences.org/
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thereasonsforthispreferencewerementionedatthebeginningofthis
section.Withoutdoubt,thismakesiteasierforpublisherstoassociatewith
innovationsindigitalpublishing,becausetheydonotrequiresubstantial
modificationtothemainelementoftheirbusinessplans.Instead,SPs
are“semanticoverlays”(Clark2014)ontopofwell-establishedobjectsof
revenue.ConsequentlyPellegrini(2017,9)assertsthat“semanticmetadata”
suchasproducedinSPsbegintoshowupasthe“coreoftheir[thepub-
lishingcompanies]innovationstrategyhavingaprofoundimpacton
existingbusinesspracticesandnewstrategiesofvaluecreation.”

Furthermore,SPsofferexceptionalpossibilitiesofimplementingtheway
publisherswilldevelopbusinessmodelsonthebasisofservicesrather
thancontent.Sincemarkupsignificantlyfacilitatesprocessingofarticles,it
easestheimplementationoftheseservicessignificantly.Withtheongoing
successofopenaccess,publishersaremeanttobeforcedtodevelop
thisoptionandexplicitlyadvertiseSPsinthisrespect(Shotton2009,86;
Bourne,Shotton,etal.2012,49;Peroni2014a,8–9).

Essentially,newbusinessmodelsmayarisefromtheneedtocreate,derive,
anddisseminate“semanticassertions”fromSPs(Peroni2014a,8–9).Inthe
FORCE11initiativesuchprospectsaretransformedintomoresubstantial
productdescriptions.Accordingly,toolsareneededtoproducesemantic
publicationsandenhancedproductsmaybeofferedtoresearchers.The
informationprovidedbymarkupcanalsobeusedforadvanced“reputation
management”services,whichshouldbeofinteresttoinstitutionsand
fundingbodies(Bourne,Shotton,etal.2012,54–56).Anothergoodexample
offeaturesthatenhancedproductscanprovideisthelistofviewsand
inferredinformationwhichShottonpresentsinhisinitialpaper.

TheabovesectiononSPsdemonstratedthattheintegrationofdigital
technologiesintopublishingingeneral,andofSemanticWebtechnologies
inparticular,doesnotrequiresubstantiallyinvalidatingpublishingcon-
cepts.IncomparisonwithROs,SPsdonotquestioneithertheformor
thecontentofpublications.WhileROspositionpublicationsontopofa
networked,multi-media,andmulti-resourceenvironment,inthevisionof
SPsthisenvironmentisderivedfrompublicationsinasubsequentstep.
Itcanbeachievedbyinformationinfrastructures,likeintheexamplesof
libraryandinformationscienceprojects,orthroughservicesprovidedby
publishers.Regardlessofthespecificvariant,inthefieldofSPsthearticle
comesfirst.Semanticmarkup,intheformofembeddedmarkup,provides
thegatewaytowhatliesbeyond.
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Liquid Publications
LiquidPublications(hereafterreferredtoasLP)areapublicationformat
thatappearedmoreorlessatthesametimeasSPPs,slightlyearlierthan
ROsandSPs.LiquidPublicationsaretheoutcomeoftheLiquidPublishing
projectthatwasfundedwithinthe7thFrameworkProgramforresearch
fundingintheEuropeanUnion.

ThebasicideaofLPsistheclaimthatthecurrentmodeofpublishinghas
deficits,causingmajorproblemsforanyagentgrouprelatedtopublishing,
mostnotablyforresearchers,whoarethecreatorsandtheconsumers
ofpublications.Casati,Giunchiglia,andMarchese(2007)highlightthe
problemthatresearcherstakemoretimetowritepublicationsthanto
doresearchbecausereputationisbasedonpublications.Theydescribe
situationsinwhichissuesarecreatedonlyforthepurposeofwritinga
publicationthatsolvestheproblem,apracticetheauthorscall“sudoku
research”(Casati,Giunchiglia,andMarchese2007,8).Furthermore,they
stressthatthecurrentpublicationmodeldoesnotsupportreuseofpub-
lications or publications really representing the continuous evolvement 
ofknowledge.Insteadforeverynewfindinganewpublicationiscreated.
Additionally,thehistoricalmodeofpublishingwoulddelaythedissemi-
nationofnewfindingsandisinsufficientingivinggranularcredittospecific
typesofcontributionsinpublicationswithmultipleauthors.

BeyondtheaforementionedissuesLPsareverymuchconcernedwith
thetopicofpeerreview.Casati,Giunchiglia,andMarchese(2007)harshly
criticizethemodelofclosed,expert-basedpeerreviewforqualitycon-
trol.Theystatethatit“killsgoodpapersandisinherentlyflawed”(7).The
viewpointispresentedonapersonalbasisandnotsupportedbyactual
research.Yetargumentsaregivenwhichinclude:(a)thattheresultsof
reviewsarecontingentanddonotalwaysmatchthequalityofthepaper,
(b)thatreviewersarebiasedandthattherearegroupsofreviewerswho
aregenerallymorepositiveornegative.

Thecritiqueofthehistoricalmodeofpublishingispresentedtogether
withajudgmentaboutresearchers’motivationwhenpublishing.These
motivationsare:(a)thewishtocommunicateresearchtothepublic,(b)
thewishtogetsymboliccapitalback,andinthecaseofconferencepapers
toestablishandmaintainrelevantresearchcontacts.Inthiscontextthe
authorsassertthatdigitaltechnologieshavecreatedcompletelynewways
ofknowledgeproductionand,incorrespondencewiththejudgmentsinthe
lastsections,invalidatehistoricalmodesofpublishing(7).Theyparticularly
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highlightthemeaningofnetworktechnologiesandstorage.Onlythesetwo
resourcescreatewaysofmakingresearchoutputavailableandofinter-
actwithwithoutlimits.Theauthorsexpressirritationaboutthefactthat
insufficientandoutdatedpresentmodesofpublishingremainconceptually
andoftenalsophysicallypaperbased,thus“laggingbehind.”Inthislight
Casati,Giunchiglia,andMarchese(2007,8)introduceLPsasapublishing
modeldesignedasif“academicresearchwasbornaftertheWeb.”

Architecture: Analogies of Hard- and Software

ThekeytopicguidingthedesignofLPsisapresupposedanalogybetween
softwareandknowledge.Casati,Giunchiglia,andMarchese(2007)stress
thatboththecreationofsoftwareandofknowledgeisaneffortbymany
peopleandanendeavorthatwillneverbefinished.Publicationsshould
accordinglyenablecollaborativeworkandpermitpermanentmodification.
Thisanalogyisalsoprovidedforthepurposeofshowingthatinsoftware
engineering,mechanismsarealreadyinusethatresemblebothideas.It
isextendedtothechangingrelationshipbetweenwhatisconceivedas
hardwareresp.software.Likethelogicalstructureofsoftwarebecoming
increasinglyindependentfromtheunderlyinghardware,publicationwill
seeadecouplingbetweenthestructureofapublication(software)and
theformerhardware(thepaper).Themostsuccessfulstrategyinorder
toachievedigitalpublicationsistotransferthesesoftwaredevelopment
mechanismstotheworldofpublishing.Concretereferencesaremade
to the principles of agile project management36andopen source software 
development(Casati,Giunchiglia,andMarchese2007,3).LiquidPublication
research literature consequently applies a bunch of further concepts in 
computerscienceinordertodesigntheshapeofdigitalpublications.Pub-
lications become data warehousesandthepublishingprocessisdefinedand
renderedincorrespondencewithpushing,pulling,andbranching processes 
as they appear in the context of version control systems37.

36 Agileprojectmanagementorsoftwaredevelopmentisadynamicandhighlyflexible
strategyforprojectmanagementthattriestoreducebureaucraticoverheadas
muchaspossibleinordertobeabletoquicklyadapttounforeseenissuesduringthe
realizationphaseofaproject(seealsoLarman2004).

37 VersionControlSystems(alsoreferredtoasVCS)arespecializedareaspe-
cializedsoftwarethatisabletotrackchangesinfiles—mostlytextbasedfileslike
programingcode—,torecoverthestateofthesefilesforacertainpointoftime
andtoorganizecontributions(commits)frommultiplecontributorsworkingwith
differentcopiesoftherepositorycontainingthefiles(seealsoHinsen,Läufer,and
Thiruvathukal2009).
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Entities: Persons, Processes and Objects

AnothersignificantaspectofthebackgroundofLPsisitspartialcritique
ofallegedviewpointsintheopenaccessmovement.Althoughprinciples
ofopenaccessarewelcomedandacknowledgedasafundamental
dependencyfortherealizationofLPs,Casati,Giunchiglia,andMarchese
(2007,22)claimthattheseprinciplesfocustoomuchontheaccessibility
andtheusabilityofknowledge,butdonotreflectthedynamicandmulti-
facetedwaysinwhichpublicationsfloatbetweendifferentstakeholders.
LPsincontrastaddressthisissuesystematically.Publishingisaccordingly
definedasanexusofthreeentities: agents,processes,andknowledge 
objects.Aspecificconstellationbetweenthesethreeelementsforms
aLiquidPublication.ThreedifferentexamplesforLPsaregiveninthe
project:LiquidBooks(Casatietal.2011),LiquidJournals(Baezetal.2009;
BaezandCasati2010),andLiquidConferences(Xu2011).Thethreeversions
ofLPswillbedescribedingreaterdetailbelow.

InordertobeabletoimplementanddescribeLPsastheproductofcollab-
orativework,itisnecessarytoindexallthedifferentrolesinwhichagents
cancontributetoapublication.Casati,Giunchiglia,andMarchese(2007,13)
notethatintimesofdigitaltechnologiesagentsappearinchangingroles
morefrequentlyandthatmanycontributionsaresubtle,likeforinstance
aggregation,classification,orblogging,amongothers.Incontrasttoearlier
formats,LPssustainacertainnotionofamonolithicobjectatthecenterof
publications,whichtheycallScientific Knowledge Object(hereafterreferred
toasSKO).ScientificKnowledgeObjectsarealsoreferredtoas“theIT
aspectoftheknowledgecreationanddisseminationproblem”Casati,
Giunchiglia,andMarchese(2007,13).ScientificKnowledgeObjectsarethe
waybywhichthecomplexitydemandedbythefeaturessummarizedabove
andthecomplexityofprocessesandactorsindicatedinthelastparagraph
shouldbecomemanageable.OnaverybasiclevelSKOsaredefinedas
repositories38which—beyondcontentofanytyp—containadescriptionof
thesocialnetworkofagentsandprocessesinvolvedintheircreationand
modification.Theconceptofarepositoryisagainderivedfromsoftware
development.Hereitistechnologicalinfrastructurethatisabletostore
softwareandorganizetheinteractionsofmultipledeveloperswithinthe
developmentprocess.

38 Arepositoryisasoftwareinfrastructurethatfacilitatesthestorageandman-
agementofdigitalresources.
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Functional Requirements

Lookingattheresearchliterature,itishardtograspwhatLPsare
precisely.InvaryinglevelsofabstractionCasati,Giunchiglia,andMarchese
(2007)refertothemaspapers,publications,orjustorganizedscientific
knowledge.Likewise,nocleardistinctionexistsbetweenthetermLiquid
PublicationandthetermScientificKnowledgeObject.Incorrespondence
withthelastparagraph,however,theinteractionpatternsaswellasthe
functionalrequirementsenablingthesepatternswillbediscussedin
greaterdetail.Fourfunctionalrequirementsguidedthedesignprocess
ofSKOsarelisted.First,SKOsneedtopermitnon-restrictedmodification
of any aspect for the time people in a collaborative setting are willing to 
contribute.ThisincludesthepossibilityofseveralversionsofanSKOrep-
resentingdifferentstatesofresearchandwork.Thenotionofsnapshotsis
usedforthispurpose(Baezetal.2009,sec.3).Secondly,SKOsmustpermit
theorganizationandreflectionofdifferenttypesofworkbetweendifferent
contributorstoanSKO.Thismeansthatdifferentcontributorsmighthave
differentcontroloverelementsintheSKOandthattheircontributions
areindividuallytrackedandcategorized.Third,everycontributorshould
beabletomaintainandworkonherownversionofanSKO.Thisoptionis
comparedwiththeconceptofbranches39indecentralizedversioncontrol
systemslikeGit40.Finally,SKOsshouldnotjustresembletheprinciplesof
softwarerepositories,butindeedbetechnicallyimplementedassoftware
repositoriesforthecreationofpublicationsfromthestart.Thus,they
arealsocalled“contentrepositories,”or,fortheexampleofLiquidBooks,
“LiquidBookRepositories”(Giunchiglia,Chenu,etal.2010,49).

Stack: Layers of Liquid Publications

Thepossibilitytohavedifferentpeopleadministeringdifferentcontentin
differentversionsiscalledalow-levelcapacityofsoftwarerepositories.
Itoffersbasictechnicalandsemanticmeansofreferringtoelementsin
SKOs,theircreationhistoryandtheircontributors.AdvocatesofSKOsare

39 Branchesinsoftwarerepositoriespermittodevelopcertainfeaturesindependently
fromeachotherandfromthemainstateofdevelopment.Itenableschangesto
softwarethatonlyexistforthepeopleworkingonaspecificbranch.Whenthedevel-
opmentsinabranchhavereachedmaturitythewholesetofchangesofthebranch
canbemergedbackintothemaindevelopmentline.Branchesareusedinsoftware
repositorieswheremanypeopleworkonmanydifferentthingsatthesametime.
Duetobranchestheintegrityofthecoreofthesoftwareisnotjeopardizedbutstill
offersthehighestdegreeofflexibilityforsoftwaredevelopers.

40 https://git-scm.com/
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awarethatpublicationshavemorespecificinteractionmodels.Scientific
KnowledgeObjectsaddressthisissuebydefiningmoregranularcategories
inordertodescribetheelementsofSKOsandtheirrelationship.Fur-
thermore,thesecategoriesshouldmakeitpossibletorepresenttypesof
interactionsbetweencontributorsandthepublication.Thisisanimportant
aspectforSKOsbecausethegoalofimprovingthereviewprocessis
partiallybuiltaroundtheideathatdifferentcontributionstopublications
shouldbeidentifiableontheirown.

Formally,fourdifferentsemanticlevelsaredefined,thisisanimportant
aspect,eachgeneratingspecifictypesofmetadata(Giunchiglia,Chenu,et
al.2010,10–13).Theselevelsare:

1. Thefilelevel
2. The semantic level
3. Theserializationlevel
4. The presentation level

Theelementsdescribedwithintheselevelsarecallednodes.Thefilelevel
holdsthecontentitself.Thecontentinturnisrepresentedintermsof
URLs.TheseURLscanlinkbetweennodes,fragmentsofnodes,orgroups
ofnodes.41Asmentionedabove,thefilenodemaycontaincontentofany
filetype.Thesemanticlayerholdsanytypeofmetadatawhichdescribes
whatanoderepresentsscientificallyaswellasinwhichcontextitwas
includedintotheLP.

Theserializationlevelismeanttoarrangethecontentorfilterfilenodes
andsemanticnodestocreatespecificLPsversions.Ithasbeennoted
beforethataSKOmayleadtodifferentpublications,forinstanceablog
postoraposter.Theblogposthasalinearstructurewhilethepostermight
arrangecontentincolumnsorasagraph.Likewise,theposterprobably
useslessofthetextcontentoftheSKO.Theserializationleveldescribes
thisordering.Thepresentationlayerfinalizestheimplementationof
specificLPsoutofSKOs.Ingeneral,itappliesstylestopublications.This
referstothingslikethefontusedfortextorthesizeofavideo.Additionally,
itdefinestheoutputfileformat.

Thefourlevelsdonotonlyintroducecertaindistinctionsbetweenaspects
ofpublications,theyalsoreproducethesoftwareengineeringviewonpub-
lications.Therelationshipbetweentheselayersishierarchical.Thereare

41 ConsideringthedefinitionofURLsthathasbeengivenbeforeitisimportantto
repeatthatthecontentofLPs,differentfromROs,isnotdistributedontheweb,but
storedinarepository.Here,theURLonlydefinesacertainmechanismofmaking
digitalresourcestechnicallyidentifiable.
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aspectswhichareconsideredcrucialandaspectsthataremadecontingent.
Accordingly,Giunchiglia,Xu,etal.(2010,10)calltheadditionofserialization
metadatatoLPsan“execution”ofaSKOandthepresentationofmetadata
the“rendering”ofthecontent.Theterminologyresemblesthedistinction
betweenprogrammingandrunningsoftwareaswellasprogrammingand
compiling.Furthermore,itupdatesthedistinctionbetweenformandcon-
tentthatwasmadeinotherpublicationconcepts.Inanycase,LPssuggest
aspecificwayofjudgingessentialandcontingentaspectsofpublications.

State: Versions and Continuous Modification

Giunchiglia,Chenu,etal.(2010,19–21)trytoadvancetheconceptof
liquidity.First,thebasicideaofcontinuouslyevolvingpublicationsis
separatedintothreedifferenttypesofdynamics.Byreferringtophysical
states,suchtypesarecalledthegaseous,theliquid,andthesolid
state.Thesestatesareanalyzedintermsofpropertiesandtechnical
requirements.Propertiesmainlyaddressthemodificationrateandthe
levelofmaturitythatcanbeexpectedfromapublicationineachofthese
states.Incontrast,requirementsdefinedifferentlevelsofeffortapplicable
tothetaskofassuringthepersistenceofSKOs.LPsthuscallforthedef-
initionofdifferentlevelsofsustainability,anapproachwhichisreminiscent
ofHunter’sdecayfactor.

InthelongrunthethreestatesofliquidityinLPsequatetotraditional
notionsofaworkbeingaworkinprogress(gaseousstate),adraft(liquid
state),orthefinalversion(solidstate).However,themainpointofthe
wholeargumentaboutliquidityisthatpublicationsarealreadypublishable
inallstates.Theliquidstateisalsoconsideredtobethecrucialstateof
futurepublishing.Accordingly,publishingceasestorefertoacertainstate
inknowledgeproduction.Giunchiglia,Chenu,etal.(2010,22–23)outline
thetypeofpracticesthatapublicationintheliquidstateattracts.Mostof
thesepracticesconcerncollaboration,feedback,andreview.Thefactthat
apublicationcanbereviewedinitsliquidstatealready,togetherwiththe
elementarystructureofnodes,isperceivedasamajorcontributiontoa
moreopenandmorespecificreviewprocess.

Model

ItissignificantthattheLPprojectactuallyfailstoelaboratespecifications
forthedifferentmetadatalevelsofLPsdescribedabove.Thefinalproject
reportdoesnotcomprehensivelydefinemorefine-grainedelementsthan
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thosethathavebeendiscussedalready.Thevocabularyreferringtothe
file-layer,forinstance,proposesonlyafile_node element that may have an 
attributecontainingtheURL.TherearefewthingsintheformalSKOmodel
thatsubstantiatetheperspectivesdescribedinproseabove,meaning:(a)
thefactthattherearefoursemanticlevels,(b)thatwithintheselevelsa
publicationisagroupofelements(nodes)that(c)refertoeachotherina
certainways(relations).

Nodefinitionsofconcreterelationshipsdefiningspecificstructures
aremade,likeinthecaseofworkflowsinROs.Thesameholdstruefor
elementsintheserializationandpresentationlevel.Whatisofferedisa
randomintegrationofsomevocabulariesalreadymentionedintheSPs
section,morepreciselytheABCDandtheSALTvocabularies(Giunchiglia,
Chenu,etal.2010,56).Additionally,anunsystematicselectionofstyle
featureslikefontandparagraph_styleismentioned.However,these
featureshardlyserveanyotherpurposethantoillustratethemechanism.

Indeed,themoreconcreteresearchonLPsgets,themoretheapproach
turnsawayfromitsoriginalcomplexityandradicalnessandthusfromthe
needtodefineusablevocabularies.Thelaststepintheaforementioned
report is again an illustration of a set of three SKO patterns.Patternsare
commonimplementationstructuresoftheSKOmodel.Thethreepatterns
presentedare:inductively,deductively,andabductivelyorganizedjournal
articles.Intheseexamples,ascanbeexpected,theserializationofthecon-
tentissequential,andthesemanticlevelincludeslogicalrelationships.

LaterworkbyXu(2011)confirmsthetendencyofLPresearchtogive
preferencetothejournalarticleforminordertodiscussissuesofpub-
lishingandLPs.WhilethisfactisespeciallyprominentforLPs,dueto
thetensionbetweenthelevelofcritiqueandtheLPshowcases,this
observationcanbemadeformanycontributionstothefieldofdigitalpub-
licationformats.Accordingly,Xu(2011,67–70)continuestoinvestigatethe
threeSKOpatternsthatwerementionedaboveandtransposestherather
technicalconceptsintheLPprojecttoconceptsthataremorefamiliarto
thepublishingdomain.Lifecycle,forinstance,isafarmorerestrictedvari-
ationofthethemeofgeneral“liquidity”structuredbysnapshotswithina
repository(Xu2010,425–27).Correspondingly,therichandopenspaceof
optionsforthedesignofpublicationsthatwaschasedbyCandela,Casati,
andothersatthebeginningisreducedtoasetofcommonsfeatureslater
on.Whatwereoncethelevelsofserialization,semantics,andpresentation
aswellasthefeatureofliquidityturnsintobasicstructuresoftext
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documents,rhetoricalrelationships,andsubsequentannotations(Xu2010,
428).

Reference Implementations

Furtherexamplestrytodeepentheanalysisofdependenciesbetween
agents,practices,andSKOs.ThethreeshowcasesareLiquidBooks(Casati
etal.2011),LiquidJournals(Baezetal.2009;BaezandCasati2010)and
LiquidConferences(Xu2011,chap.6).Thegoaloftheseexamplesisto
investigatehowtheconceptofliquiditymightchangehistoricalpublishing
setupsunderstoodasaconflationofaforementionedentities.Although
theseexamplesoffermoreconcreteinsightsintoLPs,theseinsightssub-
stantiatethenotionofliquidity,notthemodeloftheLPformat.

Forinstance,LiquidJournalsaredefinedasthematicstreamswhich
continuouslyincludeandexcludelinkstoscientificcontributions.The
importantaspectofthesejournalsisnolongerprovidingfinalversionsof
researchpapers,butofferinganinterfacetocurrentlyrelevantresearch
ateverystateofmaturity.LiquidPublicationsinthegaseousstatecould
belinkedinthesamewayassolidones.Likewise,linkscouldbeincluded
andexcludedatanytime.Issuesofjournalsaretransformedtojournal
snapshotsthatrepresent“collectionsoflinks”(BaezandCasati2010,sec.
4.2).Thispropositionalsomakesclearthatholdingcontentisnolongerthe
primaryfunctionofjournals.

There-specificationofhistoricalformatskeepsthehistoricalagents
associatedwithaspecificconceptintact.However,itasksforthetypesof
activitysuchagentsmightengageinwithinacontinuumofdifferentlevels
of“liquidity.”Forexample,therearestilleditorsinLiquidJournals,but
theynowcuratethelistoflinksinLiquidJournalsinsteadofacceptingand
editingcontent.

LiquidPublicationsareinmanyaspectsinbetweenMAs,SPs,andROs,
enrichedwiththeuniqueideaofliquidity.FromMAstheyinheritthestrong
emphasisonfragmentationandmodularization.TheuseofURIsinorderto
technicallyrepresentelementsandentitiesinapublicationaswellasthe
intenttoformallyclassifyeachofitsentitiescomesclosetoSPs.However,
itisworthmentioningthatdespitecomparabletechnologicalapproaches
andgoalsthereisrarelyanyreferencetoSPs.ThemanagementofLPsin
repositories,finally,resemblessomeofthecharacteristicsoftheearlyROs
inthemyExperimentenvironment.
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Thetermliquidityisametaphor.Byputtingtogetherallaspectsapparent
initspresenceitispossibletosaythatmostoftenitdefinesahigherrateof
interactionbetweenagentsandpublications.Interactionsthatareoutlined
fortheliquidstateincludegivingfeedback,reviewing,andmodification.
Themodificationofcontentasaninstantreactiontothefeedbackresem-
blestheideaofdirectcommunication.Accordingly,theLiquidJournalwas
characterizedasachannelthatnolongerholdscontentbutcontrolsthe
flowofinformation.Thefocusshiftsfromtheobjecttothephenomena
theobjectissupposedtomediate.Suchcommunicativeturnisalsosup-
portedbytheaforementionedanalogybetweenthehistoryofpublishing
andthedecouplingofsoftwarefromhardware.Onecouldthereforeclaim
thatLPsaimatthehighestdegreeatwhichpublishingcanbegraspedas
communication.

Enhanced Publications
Next in line is the concept of Enhanced Publications(hereafterreferredtoas
EPs).ThetermEnhancedPublicationisusedintwodifferentways.Onthe
onehanditrepresentsanefforttodefineanintegrativeconcepttodigital
publications.Sierman,Schmidt,andLudwig(2009),Castelli,Manghi,and
Thanos(2013),BardiandManghi(2014),andSimukovic(2012)evenuseit
asanumbrellatermfordigitalpublicationsassuch.Ontheotherhand,it
isusedbyprojectsorjournalstryingtoadvertiseinnovativecomponents
oftheirdigitalpublications.Thetermintegrativeconcepthighlightsthat
someoftherelatedworkconsistsincomparingandsystematizingdifferent
approaches,identifyingcommonproblems,andinundertakingthefirst
attempttodefineatechnicalandformalmodelthatincludesalltheothers.
ThisisasignificantdifferencetoformerevaluationsbyNentwichand
Owen.Furthermore,EPsseektocreatebetterconditionsforinfrastructure
thatsupportstheircreation.

Thereasonforthissignificantdifferenceistheprofessionalbackgroundof
theconcept’smaincontributors.EnhancedPublicationsaroseoutofthe
digitallibraryanddigitalresearchrepositorydomain,andfirstappearedin
the DRIVER42project(DigitalRepositoryInfrastructureVisionforEuropean
Research).Theywereusedinavarietyofreportswhichwerecombinedin
apublicationfundedbytheDutchSURF43Foundation(Sierman,Schmidt,
andLudwig2009).Thedefinitionofthistermaswellasthecontentof
thereportsbuiltuponearlierworkonresearchrepositorieswhichalso

42 https://web.archive.org/web/20120113023439/http://www.driver-repository.eu/
43 https://www.surf.nl
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tookplaceintheNetherlands.Correspondingly,PetersandLossau(2009,
250–51)highlighttheimpactoftheDARE(DigitalAcademicRepository,
seeKoninklijkeBibliotheek2006)fortherealizationoftheDRIVERproject
as well as for the COAR44(ConfederationofOpenAccessRepositories).
Hogenaar(2009,2–3)likewiserelatestheactivitiestotheDutchproject
ESCAPE45(EnhancedScientificCommunicationbyAggregatedPublication
Environments).MostoftheauthorsofDRIVER’sreportshadworkedinone
oftheseprojectsbefore.

Thepeculiarviewpointofthesedomainsnotonlyshapedthespecification
ofEPs,italsoledtoactivitiesofatypethatwerenewinthecontextof
digitalpublications.DespitethesepeculiaritiesEPsareobviouslypartof
thesamediscourseondigitalpublicationsastheconceptsdiscussedearlier
inthiswork.Theyrepeatlargepartsofthemajorthemesthathavebeen
outlinedalready,amongthemtheinformationoverload(Woutersen-Wind-
houwerandBrandsma2009),theaccelerationofscience(Verhaar2009,
38),andopenaccess(PetersandLossau2009).Nonetheless,researchon
EPsfocusesmorethanothersontheevaluationanddiscussionofenviron-
mentalandinfrastructuralproblemsofdigitalpublications.Thisaspectis
verywelldocumentedbyWoutersen-Windhouwer’sandBrandsma’s(2009,
81)intent“tohelptostructuretheenvironmentofscholarlypublishing.”

ThealternativeusageofthetermEnhancedPublicationsbuildson
theattemptoftheDRIVERprojecttoestablishagenericperspective.
Accordingly,peopleandprojectsuseittogiveanametotheinnovative
potentialofpublicationsassuch,regardlessoftheirtype.Someofthese
projectswereintentionallyinitiatedbythesameSURFfoundationthatwas
involvedintheDRIVERproject( Jankowskietal.2012,2).Otherinitiativeslike
the Information Bulletin for Variable Starsappropriatedthetermindepen-
dently(Holl2012).

The W3C Incubator Group on Library Linked Data(W3CLibraryLinkedData
IncubatorGroup2011)providesarandomlistofEPprojectsrelatingto
theengagementofSURFmentionedabove.Italsodescribestheirentan-
glementwithinthestrategicframeofinfrastructuredevelopmentinthe
Netherlands.

44 https://www.coar-repositories.org/
45 https://escapesurf.wordpress.com/
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Specifications and Features

Asmentionedabove,anydescriptionofEPsispragmaticallymotivated.
Theprimarygoalofsuchdescriptionsisfindingastartingpointfromwhich
toanswerthequestionofwhetherresearchrepositoriesneedtoinvest
infurtherdevelopmentoftheirtechnologiesornot(Woutersen-Wind-
houwerandBrandsma2009).HogenaarandHoogerwerf(2009)statethat
theexamplesofwhattheyconsidertobeanEParesonewthattheylack
anoverarchingmodelinordertorefertothem.Infact,themostimportant
aspectofthisargumentistheunderlyingclaimthatdifferentapproachesto
newpublicationobjectsdobelongtoaunifiableidea.

Judgingbythequantityofpublicationconceptsavailableatthattime,
thenumberofconceptsconsideredintheevaluationsisrelativelylow.
Basically,twoconceptsarerepeatedlymentionedanddiscussedingreater
detail.ThesearetheModularArticleandScientificPublicationPackages
(HogenaarandHoogerwerf2009;Woutersen-WindhouwerandBrandsma
2009;Hogenaar2009).Woutersen-WindhouwerandBrandsma(2009)also
discussMarcondes“webpublishedscientificarticles”whileVerhaar(2009)
positsSeringhausasareferencepointforEPs.Bothcontributionswere
discussedasearlyexamplesofSPsinthepresentstudy.Infact,Woutersen-
WindhouwerandBrandsma(2009)usethesectiontitle“SemanticPub-
lishing”intheirpresentationofMarcondesbutthenincludeSPPsunder
thesametitle.Incontrast,theydifferentiatebetweenMAsandSPseven
thoughbothcanbedescribedasreferringtosimilarkeyconcepts.

Thereasonforthisfuzzinessdependsonwhichaspectsaregivenpriority
intheanalysis.Thekeypointbehindtheresultsofeachoftheseanalyses
istheclaimthatpublicationsneedtobeconceivedofasaggregationsof
components,similartoapproachesinthesectiononaggregations.This
alsopreparesthefieldforanotherclaim,thatofsayingthatthemain
innovationofdigitalpublicationconceptsistheinclusionofcomponents
thathavenotorcouldnothavebeenincludedbefore.Hogenaarwrites:

…theinformationobjectwillplayacentralrole.Itmaybeanykind
ofobject:atraditionalpublication,acommentonthatpublication;a
dataset;animage;anaudiofragment,andsoon.(Hogenaar2009,1)

Accordingly,Verhaar(2009)arguesthatEPsappearedinconsequenceto
theincapacityofhistoricalpublicationstoincludesupplementaryresearch
materials.Thefunctionofthesenewlyincludedmaterialsindifferent
publication concepts as well as the evaluation of concrete information 
unitsandresourcesisofsecondaryimportance.VanderPoel(2007)
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andWoutersen-WindhouwerandBrandsma(2009)distinguishbetween
componentsofthreedifferent“informationtypes”:dataasevidence,
extramaterialsasillustration,andpostpublicationdata.Thelevelof
abstractionbehindthisclassificationisoneofthereasonswhyHogenaar
andHoogerwerf(2009)concludethatSPPsandMAsarebasicallythesame
approach,despitethedifferencesdescribedinthecurrentstudy.Inaneven
moreconcisedefinition,theauthors(136)writethatEPshavean“object-
basedstructurewithexplicitlinksbetweenobjects.”

Asignificantsubstantiationofthetypesofinformationobjectsthatbecame
aconstitutivecomponentofEPsisgiveninVerhaarsummarization:

Inconclusion,EnhancedPublicationscanbedefinedascompound
digitalobjects,whichcombineePrintswithoneormoremetadata
records,oneormoredataresources,oranycombinationofthese.
(Verhaar2009,101)

The Question of Text

Incomparisonwiththeearlierspecifications,theabovequotehighlights
thecentralityoftext,referringtoitasePrints.Indeed,laterspecifications
ofEPspromotethisideamoreoften.HogenaarandHoogerwerf(2009,
136)accordinglystate:“weassumeEnhancedPublicationshaveatleast
onetextualresource.”Thisissignificantbecausebothauthorsaddthat
publications are conceivable in which there is no central textual resource 
(HogenaarandHoogerwerf2009,154),anideaforwhichexampleshave
beendescribedinthecurrentstudyalready.Theyarguethatthisscenario
isoutofthescopeofEPs.Thisargumentisstrikinginsofarasthecon-
ceptofSPPs,whichdoesnotmaketextmandatory,isoneofthemore
prominentobjectsofstudyinEPresearch.InthelightofthispointtheEP
approachthereforecannotfulfillitsambitiontobegeneric.

DespiteHogenaar’sandHoogerwerf’spragmaticdecision,theroleoftext
remainsanissue.Withinthearticlethatintroducedtheconceptofinfor-
mationobjectsandwhichwaspublishedinthesameyear,Hogenaar(2009)
doesexplicitlynotdistinguishbetweenarticlesandotherinformation
objects.Jankowskietal.(2012)tonedownthedefinitiongivenbyHogenaar
andHoogerwerfbysayingthatanEPconsistsofacentralpublication
whichonlymostoftenisatextualresource.Diender(2010)insteadnotonly
statesthatEPsareprimarilytextualresourcestowhichotherresourcesare
added,butthattextisalsoitsprimaryinterface.
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Despitethisinconsistencythequestionoftheroleoftextisaddressed
moreoftenthaninotherpublicationdesigns.SemanticPublicationsarean
exception.However,SPsareabletomakeadecisionabouttheroleoftext
byvirtueofaveryspecificapproachtodigitalpublications.EnhancedPub-
licationsarenotabletodothesame,becausetheirconceptisgrounded
inanevaluationofthestateoftheart.Inthelightoftheissueoftext,this
stateoftheartthereforeappearstobelessconsistentthanEPsassume.

TheQuestionofMethodologicalDifferencesandtheHumanities

EnhancedPublicationsalsoofferminorattemptstoevaluatedependencies
betweenspecificneedsofdisciplines,especiallythehumanitiesandEPs.
Infact,theclusterofEPprojectscreatedmoreexamplepublicationsin
thedomainofthehumanitiesthaninotherprojectsnotoriginatingin
thehumanities.Around2011severalprojectswerefundedwiththegoal
toevaluatethepotentialofEPsforpublishinginthehumanities.Among
them are the Veteran Tapesproject,whichpublishesresearchonthesecond
worldwar(vandenHeuveletal.2010),andtheEnhancing Scholarly Pub-
lishing in the Humanities and Social Sciencesproject( Jankowskietal.2012).

Inthelatterproject,severalbooksfrommediaandculturalsciences
thatwerealreadypublishedinpaperformweretransformedintoEPs.
Jankowskietal.(2012)proposethattheselectionofaddedfeaturesinthe
projectshouldresembletheparticularneedsofthehumanities.However,
nodeeperanalysisofthesemethodologicalneedsandthewayinwhich
theyrelatetothesefeaturesisprovided.Thepaperfocusesondescriptive
andtechnicalaspectsofEPsandontheimplementationprocessofthe
use-cases.However,itdocumentssomeoftheexperiencesthedesigners
madetogetherwiththehumanitiesresearcherswithintheimplementation
process.

Incontrasttotheoriginalgoaloftheseprojects,theVeteransTapes
projectalsolacksasubstantialevaluationoftheexperiencesofhumanities
researchersinvolvedinthistypeofproject.Itwasinsteadmeantto
functionasalighthouseproject,toattractabroaderhumanitiesaudience.
MorepreciselyvandenHeuveletal.(2010,2688)state:“Weconsiderthis
projectasexemplaryfortheparadigmshiftthatistakingplaceinthefield
ofhumanities.”Theparadigmshiftitself,however,isonlyproclaimed.

HogenaarandHoogerwerf(2009,137–39)discussconcernsaboutthefact
thattheDRIVERprojectchosetoonlyimplementoneEP“demonstrator”
thatshouldrepresentallscientificdomains.Onceagain,thediscussion
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indicatesthepossibilityofdifferentneedsbetweendifferentdisciplines
whenitcomestothedesignofnewpublicationformats.Theauthors
respondnegativelytothisquestionintwoways.First,theyrelativizethese
needsbyarguingthatmethodologicaldifferencesbetweendisciplines
willbecomeincreasinglyunimportantduetothegrowingphenomenon
ofinterdisciplinaryresearch.Thus,likeinotherpublicationconcepts,the
designprocessisledbycertainclaimsabouthowtechnologicalinnovation
willchangescientificpractice.Second,theyreducethequestionof
methodologicaldifferencesanobservethatonlydifferentresourcesare
importantindifferentdisciplines.Moreprecisely,theylinkdifferentdis-
ciplinestodifferentresourcetypessuchastextcorporaforthehumanities
andmeasureddatatoscience.Duetothissimplification,theauthorscan
arguethatEPsareabletohandleanyresourcetypeandaretherefore
capableofrepresentingresearchinanydiscipline.

AnothercontributioninwhichJankowskiandJones(2013)isinvolved
doesindeedapproachthetopicofmethodologicaldifferencesandEPs
moreseriously.TheauthorspresenttheresearchofMeyeretal.(2011).
Thisstudytriedtoinvestigatedifferentuptakesofdigitaltools,especially
so-calledweb2.0tools,bydisciplinesinthehumanitiesandthesciences.
Jankowskietal.deducesfromthatworkthattheHumanitiestendtowork
lesscollaborativelyanduse“computationallylesscomplex”toolsthanthe
Sciencesdo.AlthoughJankowskietal.highlighttheimportanceofthisand
comparablestudiesforEPs,theyintentionallyleavetheinterpretationto
thereaders:again,thistopicisintroducedbutleftbehindwithoutfurther
clarification.

Functional Requirements

EnhancedPublicationsarenotonlydefinedbyextractingfeaturesfrom
existingdigitalpublicationformats.Furtherstrategiestogaininsightsinto
requirementsforasustainablemetamodelofEPsareconsideredaswell.
Woutersen-WindhouwerandBrandsma(2009)substantiatespecification
ofEPsbyputtingtheabstractideaofEPsinthecontextofresearchlit-
eratureonpublishingassuchfromtherepositoriesdomain.Theyfollow
VandeSompelandLagoze(2007),mentionedalready,byclaimingthat
scholarlycommunicationconsistsoftheareasofregistration,certification,
awareness,archiving,andrewarding.Theseareasaretranslatedinto
technicalspecifications46,callsmadetostakeholdersinthepublishing

46 Anexampleofsuchaspecificationistheuseofso-calledpersistentidentifiers(PIDs).
PersistentidentifiersareURIsthatarenotsupposedtochangeinthefuture.While
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field47,butalsorecommendationsforchangingrelatedpractices,suchas
thereviewprocessandthemeasurementoftheimpactofpublications.

Hogenaar(2009)definessixfurtherrequirementsforEPsbasedonaques-
tionnaireof“users”whichaddressdifferentfacetsofpublishing.Following
thequestionnaire,anEPmust(a)becitable,(b)havemetadataforitselfand
itscomponents,(c)mustcontainexplicitrelationsbetweencomponents,(d)
becapableofbeingstoredinanetworkenvironment,Iabletobeversioned
andcontinuouslymodified,(f)bemachine-readable,andfinally,(g)be
storedinanenvironmentthatprovidesanApplication Programming Inter-
face48(alsoreferredtoasAPI).Thesepropertiesarestronglyreminiscentof
thediscussiononaggregations,andindeedseveralreferencestothiscom-
munityhavealreadybeenhighlighted.However,thelistofrequirements
provokesthequestionwhichuserbasewasselectedinthequestionnaire.
Unfortunately,nofurtherinformationisgiven.

In“IdentifyingPropertiesforEnhancedPublications”GielkensandHulman
(2011)alsobuildtheirresearchonthebasisofanevaluationofusers.
However,theareaofinterestinwhichthesepropertiesaredefinedis
significantlydifferentfromthestudiesdescribedabove.Gielkensand
Hulmananalyzereaders’commentsaboutacontributiontoElsevier’s
ArticleoftheFuturecontest.Inthesecomments,readersjudgethe
differentpropertiesofthearticleandtherebyofferanopportunitytodraw
inferencesandtoguidefurtherresearch.Consequently,theauthorsderive
propertiesfortheareasofusability,layout,contentquality,andreadability.
Theselectionofpropertiesshowsthathere,EPsaredefinedfromtheangle
oftheirpresentation.Thekeyclaimbehindanyfurtherspecificationisthat
EPsturnintointeractivewebsitesandarepublishedasHTML,adevel-
opmentthattakesplaceafterthemainphaseoftheDRIVERproject.

AdriaansenandHooft(2010)takeasimilarapproachtoGielkensand
Hulman.TheyselectfivedifferentjournalwebsitesandcallthemEPs
withoutfurtherexplanationoftherelationshipbetweenformerdef-
initions(seeabove),themeta-model(seebelow),andtheapplicationof

domainURIsmightchangeduetoavarietyofreasons,aPIDshouldalwayslinkto
thesameplaceandremain“stable”.

47 TheDRIVERprojectcallsforthecreationofsocalled“trustworthyrepositories”,
meaningrepositorieswhichforvariousreasonsaresustainable,respected,and
integratedintothepublishinglandscape.

48 AnAPIisatechnicalmechanismbywhichsoftwarecanbeaccessedfromother
software.Inthiscontextitmeansthatsoftwareandsoftwareservicescanobtain
metadataandcontentoutofrepositorieshostingEPs.
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thisconceptintheirstudy.RecommendedfeaturesofEPsinthisstudyare
interactivenavigationortheoptiontohavedownloadablePDFversions.

ItwasmentionedintheintroductiontoEPsthatthetermEPsissometimes
alsousedbycertainjournalstryingtoexpressthattheyformpartofa
developmenttowardsnewpublicationtypes.Inthiscontextthespecific
setoffeaturesthesejournalsprovideisofminorimportance:thetermis
appropriatedasapoliticalconcept.Holl(2012)isagoodexampleforthis
typeofusage.HepresentstheastronomyjournalInformation Bulletin of 
Variable StarsandcallsitanEP.Hetriestobackupthisclassificationbyjust
summarizingfeaturesofthejournalwebsiteinanon-systematicmanner.
Theseincludelinkstodatabasesanddatasources,interactivevisu-
alizations,andasearchfacilityonspecificentitiesusingnormalizingname
resolution.

Model

OneofthemostimportantcontributionstoEPsistheattempttoprovide
ahigh-levelformalmodelfordigitalpublications.Correspondingtothe
originalintentiontoestablishEPsasanumbrellaconcept,thismodel
intendstorepresenttheminimalintersectionofalldigitalpublicationcon-
ceptsinvestigatedbytheDRIVERproject.Assuch,thismodelismeanttobe
areferencemodelthatshouldfacilitatetheimplementationofEPsandof
supportingrepositoryinfrastructures.

HogenaarandHoogerwerf(2009)definewhatapublicationmodelisinthe
contextoftheDRIVERproject.Apublicationmodeldefinesthecomponents
ofapublicationandthewaytheyarearrangedinit.Moretechnically,it
describesrelevantentitiesandtheirrelationships.Consequently,Verhaar
(2009)transformstheapproachintoaso-calledentity-relationship model 
(seefigure3.1),acommonmodellingapproachincomputerscience,
especiallyinthecontextofdatabases.InthismodelVerhaardefinesfive
entities:e-prints,dataobjects,metadata,compounddatasets,andEPs
themselves.Thedifferencebetweendataobjectsandcompounddatasets
ismainlytechnical.Itaddressesthepossibilitythatresourcesbelonging
togetheronthelevelofmeaningmightbesplitintodifferentphysical
resources.ItisalsoworthmentioningthatEPsmaycontainotherEPs.

ItisalsosignificantthatthemodelforEPsdoesnotprovideanyother
relationship between components than consistsOf.Likewise,thereareno
furthersemanticsincludedinthefurtherdiscussionofthismodel.Evalu-
ationsofrelationshiptypesexistoutsideofthehigh-levelpublication



Publishing 3.0 111

model(Verhaar2009,sec.10.6;Woutersen-WindhouwerandBrandsma
2009,sec.5).Nevertheless,theseevaluationsarehardlysystematizedand
servethepurposeofmerelyillustratingtheusage.Theaforementioned
demonstratorintroducedbyHogenaarandHoogerwerf(2009,154)also
onlymentionstheneedtomodelsequentialrelationships,theydonot
implementthisinformationinthecoredescriptionofthedemonstrator
itself.TheimplementationofthedemonstratorisbuiltupontheOAI-ORE
standard.Infact,thelastparagraphshowedthatthesemanticsoftheEP
modelandthoseinOAI-OREarenearlyidentical,afactthatisconfirmedby
Verhaar(2009)aswell.

[Figure3.1]Basicentity-relationshipdiagramofEPstakenfromVerhaar(2009)
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ItwasmentionedbeforethattheconceptofEPswasdefinedamong
otherthingsinordertobeabletoevaluatethedigitalrepositoryland-
scapeatthattime.ThistaskiscarriedoutbyWoutersen-Windhouwerand
Brandsma(2009).Intheevaluationtheauthors(79)makeaninteresting
observation:“Themainconclusionisthatpublishersandrepositorieshave
thebuildingblocksandthetools,butingeneraldonotusethemtocreate
anEnhancedPublication.”

From Enhanced Publications to Rich-Internet-Publications

IthasbeenindicatedthatthedefinitionofEPschangedovertime.This
changeismorethananadditionoffeatureswithinanotherperspective.It
isamodificationoftheconceptualcoreofEPs.IntheDRIVERproject,the
coreofEPswasconstitutedbytechnicalrequirementsofEPsmodelled
withinacompoundobjectmeta-model.Inlatercontributions,thecoreis
aninteractivewebsite,whiletechnicalaspectsbecomesecondary.Someof
theseexampleshavealreadybeenmentioned.Forinstance,theEPofthe
astronomyjournaliscreatedbyascript(asmallcomputerprogram)only.
ThereisnoindependentlymodelledversionapartfromtheHTMLpagethat
couldbearchivedinarepository.Interactivevisualizations,moreover,are
createdontheflybymeansofanotherscriptthatisnotevenpartofthe
website.

Theshiftthattakesplacecreatesanewtermwithintheresearchfieldof
EPs.Consequently,someauthorsbegintousethetermRich Internet Pub-
lications(Voutsinos2010;Breure,Voorbij,andHoogerwerf2011;Breure2014,
hereafterreferredtoasRIPs).ThetermwasinitiallyintroducedbyBreure,
Voorbij,andHoogerwerf(2011).Althoughsomeoftheauthorsformed
partofresearchgroupsthatdevelopedtheEPsmodel,andalthoughthey
emphasizethestrongconnectiontoEPs,theyarguethatthereisaqual-
itativechangeinthedevelopmentofEPs.Moreprecisely,theystatethat
littleresearchhasbeencarriedoutonthepresentationlayerofEPs.They
claim that there are few connections between research about the struc-
turallayerofEPsanditspresentationlayer.Atthesametimethebrowseris
implicitlydefinedastheplacewhereEPsarepresented.

Inasurvey,Breureetal.lookatdifferentwebsitesofpublicationsand
publication-likeresearchoutput.Theycategorizethemintothreedifferent
types.ThefirstareEPs,typetwoandthreeareRIPs.Thetwomaincriteria
whichenforcethesedistinctionsarethelevelofinteractivitywithwhich
ausercannavigateandmanipulatethecontentofthewebsite,aswellas
thecapabilitytorendercomponentsofapublicationinamulti-medialike
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style.Theyarguethattherearemoreinvestigationsoftheintegrationof
componentsinthemannermentionedabove,andthatthereforeanew
termshouldhighlightthisshift.Incontinuation,RIPsrefertophenomena
suchasinteractivemulti-mediapresentationscreatedwithtechnologies
likeFlash49orJava.ThedistinctionbetweenEPsandRIPsisalsoexpressed
asthelow-endandthehigh-endpointofviewondigitalpublications.

AnotheruseofthetermRIPhighlightsallegedbenefitsofvisualformsof
communicationinpublications,incomparisontotextualforms.Byusing
thephrase“ShowWhatYouTell”Breure,Voorbij,andHoogerwerf(2011)
introduceahierarchyofdigitalpublications,orderedaccordingtothe
extenttowhichtheyusevisualelementsinfavoroftextualelements.Thus,
RIPsalsoengageagainandinanewmannerwiththedebateabouttherole
oftextindigitalpublishing.

OthercontributionssuchasthosebyVoutsinos(2010)andJankowskiand
Jones(2013)putRIPsinthecontextoftheWeb 2.0debate.TheWeb2.0
debatefocusesonthecapabilityofwebtechnologiestoblurdifferences
betweenproducersandconsumersofwebcontent.IntheWeb2.0,a
websiteisaninterfaceofmutualcommunicationandeditingbyboththe
providerofawebsiteanditsvisitors.Inthisspirit,Voutsinos(2010)defines
a“referencedesignpattern”forRIPswhichcontainscommunication
featuresonly.Itincludestheabilitytocomment,toannotate,orshare
contentofRIPswithotherwebenvironments.ThisapproachtoRIPsis
lesssubstantialthanthedefinitionbyBreureetal.becauseitfocuseson
aspectsthatwerealreadypartoftheoriginalEPsmodelunderthenameof
post-publicationdata(Woutersen-WindhouwerandBrandsma2009).

AlthoughJankowskiandJones(2013)sharethesamefascinationforWeb
2.0features,theyrefrainfrommakingacleardistinctionbetweenEPsand
RIPs.Consequently,EPsare“aninitiativetoincorporatewebfunctionalities
intoscholarlypublishing”(349),whileRIPsareanalternativeterm“for
basicallythesamedevelopment”(355).

ThecharacterizationofRIPsas“interactiveweb-sitelikeenvironments”
(Diender2010,1)leadstoresearchonwaysofincorporatingsuchinter-
activity.Forinstance,deBoerandVerkooij(2011)evaluatevisualization
softwarelikeGoogleChartsorMicrosoft Pivotviewer50inordertoseeifthey
canbeusedforRIPs.Breure,Hoogerwerf,andvanHorik(2014)andBreure
(2014)introduceaFlashbasedapplicationinordertoauthorandrender

49 https://get.adobe.com/de/flashplayer/
50 https://www.microsoft.com/silverlight/pivotviewer/
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RIPswithahighlevelofinteractivity.Morestandardizedtechnologies,like
HTMLwithCSSforthedesign,andJavaScriptforinteractivityareaddressed
butdonotseemtobeimplementedinsoftware.Manyoftheshowcasesof
theprojectwebsiteneedFlashtobepresentable.Therefore,aninteresting
aspectoftheshiftfromEPstoRIPsisthefactthatitisalsoashift,from
tryingtoelaborateagenericapproachthatusesstandardizedvocabularies
andtechnologies,toanengagementintoreal-worlddiscussionsand
establishedtechnologiesatthattime.

Reality Check

BeyondthebasicevaluationoftheroleoftextanddisciplinesforEPs,
anotherveryimportantdifferencefromotherconceptsneedstobe
mentioned.ResearchonEPsalsoincludesaccompanyingresearchonthe
developmentofEPs.Thus,studiesexistwhichtrytoinvestigateaspectslike
feasibility,problems,andacceptanceofEPs.

ThefirstcriticalevaluationsarealreadyprovidedbytheDRIVERreports
themselves.Aftertheimplementationofthedemonstrator,Hogenaar
andHoogerwerf(2009)concludethattheconceptofEPshasaconflicting
aspect.Moreprecisely,thereistheapproachofpotentiallyincluding
everythingthatisavailableinthewebintoEPs,whichendangerstheEPs
duetotechnicalandsocialissues.Theseissuesincludethelackofnec-
essarymetadataforcomponents,itspotentialanonymityontheweb,
differentaccessrights,thechangingstateofresources—forinstancea
databasethatisbeingupdated—andfinallythephenomenonofdead
links.Alloftheseproblemsaddressthelackofcontroloverpublications
whichbuiltinanetworkenvironmentliketheweb.Theyjeopardizethesta-
bility,integrity,andlastbutnotleastthequalityofanEP.

Inaslightlylaterarticle,Hoogerwerf(2009)repeatstheseproblemsand
addsanotherthree:firstheadmitsthatEPsarehardlycreatableand
maintainableinanefficientway,second,hestatesthattheEPmodel
isunderspecifiedbothintermsofsemanticsforrelationsbetween
componentsandofobligatoryfieldsandfinally,heremarksthat
researchersarenotreallyawareofEPs.

Theissuesofsustainability,authoring,andoftheattitudeofresearchers
askeystakeholdersarethemainissueswhichrecurrentlymentioned
andfurtherstudied.Diender(2010)carriesoutasurveyonusabilityand
asksresearchers:are“EnhancedPublicationsanEnhancedExperience?”
Jankowskietal.(2012)setupworkinggroupswithauthorcollectivesfrom
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threeprintpublicationstoexploreandtesttheirtransformationinto
EPs.Faraceetal.(2012)alsoprovideasurvey,butonthewillingnessof
researcherstoactuallyenhancetheirpublicationswithextramaterial.

Theresultsofallthesestudiesarechallenging.Accordingtothemhalfof
theintervieweesarewillingtoprovideresearchmaterials,halfarenot.
Alittlemorethanahalfquestionifthesematerialsareofuseforother
researchers.Althoughbeneficialelementswerediscoveredwithinthe
transformationofbookstoEPs,theoriginalauthorsalsoputinques-
tionthebenefitofsuchEPsonabroaderperspective.Additionally,they
stressedthelackoftimetocuratesuchpublications.Thereisnoclear
picturefortheissueofusability.Althoughintervieweesgaveanoverall
positivefeedback,manydetailswerecriticized.Faraceetal.(2012)interpret
thiscontradictionbyhighlightingthatpeopleconsideredthepotentialin
whattheyhadevaluatedmorethantheirconcreteexperience.Allauthors
agreedonthefactthatmoreresearchneedstobedoneinthesedirections
inordertohelpspreadingEPs.

TheissueofauthoringisfurtherinvestigatedbyAdriaansenandHooft
(2010),Breure,Voorbij,andHoogerwerf(2011),aswellasBreure(2014).
Breure,Voorbij,andHoogerwerf(2011)remarkthatsophisticatedRIPs
cannotbecreatedwithoutprogrammingcapabilities.Thisassertiononly
substantiatestheconcernthatthetoolstocreateEPsbymanyauthorsare
missing.Inordertoevaluatetheseproblemsingreaterdetail,Breure(2014)
describesthedemandsofanentireauthoringprocess.Intheendhecon-
cludesthatincomparisontothebenefits,theeffortittakestocreateEPs
questionstheconceptassuch.AdriaansenandHooft(2010)evaluatethe
landscapeofavailableauthoringtoolsforEPs.Theyfindthatnoneofthese
toolsactuallysupportworkonallofthecrucialaspectsofEPsandthat
theirusageisoftenverycomplicated.

DoorenboschandSierman(2011)reportontheresultsofacomprehensive
studyonthefeasibilityoflong-term-preservationofEPs.Hogenaar
andHoogerwerf(2009)andothershavearguedthatthecomplexity
andquantityofresourcesinEPsneedsre-distributionofarchiving
responsibility.Incontrast,EPsandalsomanyconceptsemphasizedthe
fundamentalnetworknatureofpublicationsaslivinginthewebbeyond
institutionalnodes.InthiscontextDoorenboschandSiermanfindoutthat
adistributionlevelexceedingtworepositoriesinanetworkjeopardizes
EPs,duetorelatedproblemsalsomentioned.Furthermore,theydis-
tinguishbetweentechnologicalandorganizationalreasons,mostofwhich
belongtotheorganizationalarea.Despitethesepessimisticresultsand
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thestrongemphasisEPsandotherconceptsputonthenetworkasa
fundamentalorganizingprincipleofdigitalpublication,theauthorsare
positivethattheseissueswillberesolved.

WiththeconceptofEPs,anattemptwasmadeforthefirsttimetodefine
asystematicandoverarchingframeworkandtechnicalmodelforthe
descriptionofdigitalpublications.Theattemptwasdrivenbyacommunity
whichwasonlyindirectlyengagedwithmostpublicationformatsdiscussed
before:therepositorydomain.Inconsequence,someoftheissuesof
digitalpublicationswhichhadnotraisedmuchattentionbeforehavebeen
highlightedmoreexplicitly.Suchissuesnotablyincludetheroleoftextin
digitalpublicationsandpossibledependenciesbetweenresearchdis-
ciplinesandcertainfeaturesofdigitalpublications.Similarly,theattempt
toestablishanoverarchingconceptfordifferentapproachestodigitalpub-
lishingraisedmoreawarenessaboutsocialcomplexities,namelyadifferent
evaluationofthefeasibilityoflong-termpreservation,ofthecosts-benefits
relationship,andtheintegrationofassociatedresearchtothedevelopment
ofmoreabstractandtechnicalconcepts.

Theimpactofthesereflectionsareunfortunatelylimited,foravarietyof
reasons.Regardingtheroleofthetextafurtherevaluationofthemeaning
ofthisissueisblockedbyapragmaticdecisiontocomplywiththecen-
tralityofthetextatprojecttime.Thequestionaboutdifferencesbetween
scientificdisciplinesisrejectedimmediatelyafteritwasraised,without
givingfurtherargumentsthantheconfirmationthatitistheattemptof
EPstocarryoutagenericapproach.Issuesoffeasibilityarementioned
buthavenoeffectonthegenericmodelorontheperceptionofdigital
publications.

TheshifttoRIPsfurthermoremakesthistensionworseforsomeofthese
issues,especiallyforlong-termpreservation.Althoughnotechnical
genericmodelfordigitalpublicationsassuchexistedbefore,theusability
oftheEPdatamodelcanbechallenged.Asmentionedbefore,itisbuilt
on a comparison between publication concepts that ignores important 
differencesandneglectsotherpublicationconceptsthatwereavailable
already.Inadditiontootherreasonsthismightalsohavecontributedtothe
factthatthegenericEPdatamodeldoesnotdiffersubstantiallyfromthe
logicsoftheOAI-OREmodel.Perhapsitistheconsequenceofmissingper-
spectivesderivingfromtheEPsdatamodelthatleadstotheshifttowards
RIPs.SinceRIPshaveastrongfocusonaspectsoftheuserinterface,and
sincetheydealwithveryconcrete,partiallyproprietarytechnologiesthey
are,however,notcapableofenrichingtheEPsdatamodel.Iftheterm
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EPreferstothehigherlevelofdigitalpublicationsandthetermRIPsto
thelower,inotherwordstotheviewpointsofagenericmodelandthe
presentationlayer,thentheresearchdomainofEPsshowswellhowoften
bothangleslackconceptualintegrityindigitalpublishing.

Nano-Publications
Thenextpublicationconcepttobeintroduceddifferssubstantiallyfrom
thoseofthelastsections.ThisconceptisthatofNano-Publications(here-
afterreferredtoasNPs).ItisalsobuiltontopoftheSemanticWeb
infrastructureandthelinkedopendataprinciples,butitinterpretstheir
consequencesforamodelofdigitalpublicationsquitedifferently.This
differencecanbestbedescribedbyagainreferringbacktoBourne’s
metaphorofadatabase.Inmanyapproachesdiscussedsofar,the
databasereferredtothepublicationitself.Moreprecisely,thepublication
shouldbeusableasadatabase.Nano-Publicationsarepushingthis
metaphoronestepfurther.KuhnandKrauthammerofferafirststarting
pointforunderstandingthisshiftwhentheyclaimthat:

SmallRDF-baseddatasnippets—i.e. nanopublications—ratherthan
classicalnarrativearticlesshouldbeatthecenterofgeneralscholarly
communication.(KuhnandKrauthammer2012)

Thetechnicalterm“RDF-snippet”basicallymeansonespecificscientific
assertion.Toputitdifferently,NPsconsistofoneclaim(Kuhnetal.2013,
1)orfact(MonsandVelterop2009)andoneonly.Thisclaimshouldberep-
resentableinonesentence.Suchasentenceisnormallyexpressedasan
RDFtriple.RDFtriplesareattheheartoftheSemanticWebapproach.They
arecalledtriplesbecausetheyconsistofthreeentitieswhichtogetherbuild
asubject,predicateandobjectstructure.Hence,atriplerepresentsthe
smallestformofastatementaboutsomethinganditissuchastatement
thatconstitutesthe(Nano-)publication.Statementsmaytaketheformof
observations,hypotheses,orclaims(MonsandVelterop2009).Thegran-
ularityofthepublicationisitskeycharacteristicandthusstandsbehind
theterm“Nano.”

Similarly,toKirczandHarmsze,thescopeofsuchanassertionisdefined
asthesmallest,unambiguousunitofthought(Groth,Gibson,andVelterop
2010,sec.2).Thedifferencehoweveristheexclusionofanythingelsein
thepublicationthatgoesbeyondoneinstantiationofsuchaunit.Former
approacheswithsimilargoalstriedtoformallyidentifyandleveragemany
oftheseunitswithinamuchbiggerpublication.InNano-Publications
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thereisessentiallynothingelsethanthispieceofinformation.While
other approaches group or semantically relate such pieces of information 
together,NPsdonothavethisintention.

Goingbacktothemetaphorofthedatabase,itisnotthepublication
anymorethatcreatesadatabasewithinformationbutthe(Semantic)Web
itselfbecomesahugedatabaseinwhicheachpublicationisonepieceof
data.Correspondingly,thepointisnotextractingthepiecesofinformation
inapublicationanymore,buttotreatonepieceofinformationasapub-
licationitself,whichinconjunctionwithothersbuildsaglobal“knowledge
network”(Schmidt2014).EventheMAdidnotequatetheboundaries
ofinformationunitswiththesyntacticalunitofaformalizedminimal
sentence.Instead,NPsbreakdownthescopeofpublicationstothesim-
plestformalformthatanexpressionmayhaveincommunicationassuch.

ThestronglinkbetweentheSemanticWebandNPshasbeenrepeatedly
indicatedalready.Infact,NPs,likemanyotherapproacheswhichtryto
exploitthepotentialsofformalizedsemanticsincomputation,arenot
imaginablewithoutthetechnologyprovidedbytheSemanticWeb.The
extentofthisinthecaseofNPsistheidentitybetweenthecoreunitofthe
SemanticWeb(RDFtriple)andthescopeofthemainpartofthepublication
(statement).Thespecificapplicationofthesetechnologiesinthecaseof
NPsresultsfromissuesthatinfluencedthecreationofOLBsandSPsas
well.

TheconceptofNPsinparticularwasdevelopedoutoftheConceptWeb
Alliance.Thisinitiativeattemptstonormalizeandstandardizerelevantcon-
ceptsfromthefieldofthelifesciencesandbiosciences.Foreachconcepta
SemanticWebcompliantURIisoffered,consistentlyandpersistentlylinked
toit.Bydoingso,CWAwantstocreatebetterconditionsforthediscovery
andalignmentofrelatedresearch.

ThisgoalfollowsthelineofargumentsofMonswhowasalready
introducedinthesectiononSPs.ItwasalsoMonsandVelterop(2009)who
publishedthefirstsetofkeyideasofNPsin2009.Thesewerefollowedby
technologicalspecificationswrittenbyGroth,Gibson,andVelterop(2010).
Possiblyduetoitssimplicity,theconceptofNPswasquicklyadoptedby
someservicesinthelifesciencesthatusedSWtechnologiesbefore.Among
them are the Open Pharmaceutical Triple Store51(OpenPHACTS),theLeiden 
Open Access Variation Database52,Prizmas Database,andtheCOEUS Semantic 

51 https://www.openphacts.org/
52 http://www.lovd.nl/3.0/home
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Web Application Framework(Lopes,Sernadela,andOliveira2013;Sernadela,
Lopes,andOliveira2013;Sernadelaetal.2014).Thelatteralsotriestooffer
toolsforthecreationofNPs.TheOpenPHACTSprojectwasresponsiblefor
thepublicationofthefirstNPguidelinesaswell,whichreceivedthestatus
ofaW3CCommunityDraft(OpenPhacts2012).Lateron,thecurationofthe
guidelinesmovedtotheConceptWebAllianceitself(ConceptWebAlliance
2015).

Redundancy, a Non-Technical Interpretation of the Data Deluge

AsoutlinedinthesectiononSPs,hugeeffortisputintothestand-
ardizationofsemanticsintheSemanticWebdomain.NanoPublications
pushthisapproachevenfurther.Afirsthintofthisradicalizationcould
beobservedbyreconsideringthedatadelugethemeintheformthatis
presentedbyNPs.InafirstreferenceMonsandVelterop(2009,1)comply
withtheprevailinginterpretationthatthedatadelugeisa“chasmbetween
dataproductionanddatahandling.”However,Nano-Publicationsdonot
stophere.Theybuildontheclaimthatbeyondpurequantitythedata
delugemultipliestheproductionofredundantresearchandresearch
results.Thus,theissueisnotonlytomaketheamountofresearchresults
manageableandprocessable,buttomergeallegedlyidenticalresearch
outputtogether.Consequently,andaboveall,Chichesteretal.(2015)states
thatSemanticWebtechnologiesaredataintegrationtechnologiesinthe
firstplace.

Innoneoftheresearchpapersusedforthecurrentresearchanyevidence
orquantitativeanalysisofthephenomenonofredundancyitselfwasgiven.
However,theissueisillustratedbyassumptionsandfictionalshowcases.
Accordingly,Velterop(2010)claimsthatthesimplificationofeightmillion
PubMedarticlestocorestatementswouldreduceredundancybyafactor
ofathousand.Kuhnetal.(2013)tellthetouchingfictionalstoryabouttwo
authorsresearchingasimilartopicbutnotfindingeachotherbeforesimilar
researchiscarriedouttwice.

The transformation of an approach where existing articles are 
“semanticallyenriched”tofindfurtherintegration,toanapproachwhere
thesearticlesaresubstitutedwithoneformalassertionistheeffectof
thisspecificinterpretationofthepublishingsituationtoday.However,the
wholeconceptofNPsisnotwhollydescribedbyjustaddressingthesub-
stitutionofapublicationwithanassertion.Thereisanotherimportant
levelofintegration.TheassertionsofNPsarenotpublishedontheirown
butincombinationwithdatathatsupportstheclaimexpressedinthe
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assertion.Finally,NPsbuildacollectionofdatasetsbymeansoflinkingto
theminthecontextoftheassertion.

Thefinalintegrationstepisthemainpointbehindthewholeconceptand
justifiesthesemanticwebcompliantformalizationinwhichtheassertion
hastobeexpressed.AdvocatesofNPshopethatwhenresearchresults
arepublishedthisway,acompleteknowledgebaseofrelevantclaimsina
scientificdomainwillautomaticallyshowup.TheremaybemanyNPswith
thesameclaimandeachmayreferencedifferentdatasets.Byvirtueof
thestandardizedformofexpressingtheclaiminthewebasearchforthat
claimwithsemanticwebtechnologieswillinstantlybringthemuptogether.
AreferenceimplementationofsuchaNano Browserisimplementedby
Kuhn(2013)anddescribedbyKuhnetal.(2013).

ThisradicalizationoftheapplicationofSemanticWebtechnologiesand
theirstandardizationeffortsinthecontextofpublicationsisinfactalso
meantasacritiqueoftheapplicationofSWtechnologiesinotherpub-
lishingapproaches.Forinstance,Kuhnetal.(2015)ironicallyrefertoROs
as“megapublications”whicharenotnecessaryinordertogainsimilar
benefits.Additionally,theycriticizeSPARQL53,awidelyusedsearchmech-
anismfortheSemanticWebaspoorlyperformant.ThompsonandSchultes
(2012)criticizeSPsbyarguingthattheyunderestimatedtheeffortneeded
toformallyannotatearticles.Finally,Kuhnetal.arguethat:

Basically,nanopublicationscouldbecomethebasisfortheentire
SemanticWeb.Whateverinformationonewantstoshare,itcouldbe
publishedintheformofoneormorenanopublications.(Kuhnetal.
2013,sec.3.1)

Consequently,Velterop(2010)asksthequestionifNPsmightbethetrue
realizationtheSWidea.

The Issue of Text Revisited

Nano-Publicationsareasresoluteineliminatingtextandnarrative
elementsformpublicationsasROswere.Whilethelatterconceptexpunges
textduetoitsinterpretationoftheroleofcomputationforfuturescience,
NPsdoitinconsequenceofargumentscomparablewiththosebehindMAs.
Theyjustradicalizethisapproachbyputtingtheassertionintheplaceof

53 The SPARQL Protocol and RDF Query Language(alsoreferredtoasSPARQL)is,as
thenamesuggests,aquerylanguageinthecontextoftheSemanticWeb.Aquery
languageiscomparablewithaprogramminglanguage,limitedandspecializedfor
thepurposeofqueryingadatabaselikeenvironment.
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themodule.Ontheotherhand,authorsinthefieldofNPsdonotcom-
pletelyrejectallimportanceoftext-basedpublicationsinscience.Atfirst
thegoalisjusttoclearlyseparatebothtypes.Alongthewaythisstrictsep-
arationisputintoquestion.Thisprocessisanillustrativeexampleforthe
challenges of approaches situating the realm of meaning within a purely 
information-ordata-orientedcontext.

TheideaofsuchseparationintheareaofNPswasfirstpresentedby
MonsandVelterop(2009)andMonsetal.(2011),atthebeginningoftheNP
initiative.Inconcreteterms,theauthorsassertthatthehistoricalarticle
anditstextualprofilearenotwellsuitedforthehonestpresentationof
researchresults.Theauthorsdescribetextasbeingredundant,filledup
withcontextdependentterminologywhichtheyclassifyas“jargon,”and
ambiguousintermsofmeaning.Itsnatureisrhetoricalandthusaimsat
“readersandwriters”needsincontrasttothepreciserepresentationof
factsandclaimsthatistheidealofscience.

Ontheotherhand,suchqualitieswouldturntextintoanexceptionaltool
forthingslikeprojectreports,becausereportsareprimarilymeanttobe
read.MonsandVelteropaccordinglycalltextualpublications“minutes
ofscience.”Theyproposetousethemforreportstofundersorinorder
tomakeapleaforsomething.TheseparationbetweenNPsandtextis
thereforeextendedintermsofspecificfunctionsthateachofthetwois
abletofulfill.Consequently,Monsetal.(2011)depicttextasawaytogive
provenance information for research results which themselves are better 
publishedbyNPs.

Theextenttowhichtextualityanditsnarrativestructureareseparated
from the presentation of research results is also observable where NPs 
addresstheSWANontology,introducedinthesectiononSPs.Itisan
ontologyforthepurposeofmodellingresearchdiscoursebasedon
researcharticles.SWAN,althoughoriginallydefinedearlierthanNPs,is
alsocapableofmodellingassertionslikethoseaddressedbyNPs.However,
Kuhnetal.emphasizethatincontrasttoSWAN:

Noneofthesepersons“owns”thesentence[theassertionwhich
createsthecoreofaNP],butthesentencehasanexistenceonitsown
andjusthappenstobementioned(i.e. claimed,challenged,refuted,
related,etc.)bypeoplefromtimetotime.(Kuhnetal.2013,4)

Thus,forNPstheassertionsarenotfactsthatareisolatedandextracted
fromdiscourse,theyontologicallyprecedediscourse.
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AftertheNPmodelwasintroduced,severalsuggestionstriedtoextend
it.Theextensionsputaninterestingperspectiveontheontologicalstatus
offormalassertionsproclaimedatthebeginning.Gibsonetal.(2012)
forinstanceproposetoimplementso-calledcardinalNPs.CardinalNPs
respondtotheissueofqualityandtrust.Moreprecisely,normalNPsoffer
awayofdiscoveringhowmuchevidenceexistsforanassertion,butdonot
includeanyinformationaboutthereliabilityandqualityofthisevidence.
CardinalNPsaretheresultofa“harvesting”processwhichissupposedto
automaticallygatherrelevantinformationaboutqualityandreliabilityand
whichtransformsthisinformationintoaqualityassertionthatisitselfaNP.
IfaNPisunderstoodasasentence,thenthenetworkofNPsnowcreates
meaningful,multi-sentenceunits.

KuhnandKrauthammer(2012)alsoproposeextendingNPsinsuchaway
thatitispossibletopublishinformalstatementsasaNPaswell.Informal
statementswouldbestatementsthatarenotrepresentableasanRDF
tripleandbyusingSemanticWebvocabularies.Thelistofreasonsthe
authorspresentisquitecomprehensive.Itreachesfromthefactthat
there are entities where no formal vocabulary exists to the observation 
thatespeciallyinnovativeandnewclaimsareoftendifficulttorepresent
formally.

Kuhnetal.(2013)developthisapproachfurtherbypresentingtheAIDA 
modelasawaytodescribethekeyconceptsofNPsinanon-technical
manner.Theacknowledgmentthatnoteverythingcanberepresented
inanSW-orientedapproachtoNPsgoeshandinhandwiththeshift
fromaprimarilytechnologicaldescriptionofNPstoaprosaicone.Cor-
respondingly,assertionsinNPsarenotalwaysRDFtriples,butexpressions
whichareatomic,independent,declarative,andabsolute.Thisdefinition
allowspublishinga“continuumbetweenformalandnon-formalclaims”
withNPs(Kuhnetal.2013,4).Nonetheless,theformalversionremains
theprimarygoal,whichiswhyKuhnetal.(2015)proposetoworkonbest
practicesfortheuseofvocabulariesinNPs.

Additionally,Kuhnetal.(2013)seektocomprehensively“broadenthe
scopeofNano-Publications.”Thescopereferredtohereisthenotionof
ascientificassertion.TheauthorssuggestusingNPsalsoforassessing,
interlinking,orcorrectingotherNPs,representingoutputfrommining
algorithmsandtorepresentinsightsderivedfromexistingNPscreatedby
curatorsor“bots.”

Finally,somecontributionstothefieldofNPsremarkthatNPsshouldbe
possiblethatdonotcomplywiththeAIDArules.GoldenandShaw(2015,
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4–5)stressthatmanyassertionsinthehumanitiesarenotevenfalsifiable
becausetheydescribepurelydiscursiveobjects.Thus,thescopeofaNP
shouldfollowwhatevertheneedoftheresearcheris.

Atthispointthecleardistinctionbetweentherealmofdiscourseand
therealmoffactsandstatementsthatgavebirthtotheconceptofNPs
turnsupsidedown.Whentakenseriously,theoutcomeofthisapproach
withallitsmodificationsandadditionswouldcreateahuge“knowledge
network”(Schmidt2014,sec5)ofinterconnectedNPs.Theseconnections,
however,resemblelogicalbutmoreimportantlyalsoqualitativefunctions
oflanguage.Thus,insteadofbuildingareliablespaceofthepresupposed
positiveessenceofscientificcommunicationclearlyseparatedfromthe
realmofdiscourse,intextpublicationstheadvancementofthecurrent
approachheadstowardsaspacewherecolloquialdiscursiveformisrecon-
structedwithNPs.

Anotherconsequenceworthmentioningisthefactthatallthesedifferent
NP-flavorsrequirereconsiderationofthefoundingthemeofNPs,andwith
minormodificationandadditionsalsoofMAs,SPsandothers:redundancy.
Assertionswillprobablyappearthatarerepresentedintheseflavors
butthatwouldrepresentthesamestatementwithintheoriginalunder-
standingofmeaningandlanguage.Sincethesecontextualizedandfaceted
statementsaretheoutcomeofNPsthemselves,theyreallychallengethe
overarchingthemeofredundancyinthefieldofNPsandbeyond.

From Ecology to Infrastructure

Intheintroductiontothissectionthedatabasemetaphorwasusedtohigh-
lightthedimensionoftheshiftintroducedbyNPs.NanoPublicationswere
contrastedwithSPswherethearticleistreatedlikeadatabase.Instead,
theyarepiecesofdatainadataspace,orsomethingwhichcouldbecalled
ascholarlypublicationweb.

IfNPstrytoturnthewebintoapublicationspaceinthesamewayasSPs
triedtoturnarticlesintodatabases,itdoesnotsurprisethatmucheffort
inNP-researchisspentontechnologicallypromotingthisturn.Amodelfor
NPsisonething,butatechnologicalenvironmentinwhichtheseobjects
behavelikepublicationsisanother.InthisverysenseKuhnetal.(2015)
proposetheideaof“PublishingWithoutPublishers”whichfollows“adecen-
tralizedapproachtodissemination,retrieval,andarchivingofdata.”Con-
sequently,thetermdecentralizedconcernsthewebarchitecture.
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Toachievetheaforementionedgoal,NP-advocatesstresstheneedto
firstdefinetherequirementsforthewebasascholarlypublicationspace.
Theresearchliteraturesuggeststhreedifferentproperties:trust,relia-
bility,andquality.KuhnandDumontier(2014)definetrustasthepos-
sibilityofassuringthatalinktoaNPwillalwaysandinanysituationgive
backthesameNP.AccordingtoKuhnetal.(2015),reliabilityisachieved
byguaranteeingpermanentandperformantaccesstoNPs.Theaspectof
qualityisaddressedbyChichesteretal.(2015).Theydefineitasamech-
anismtoassurethatNPscomplywithacertainqualitystandard.

Thereareservicesandenvironmentswhichhavetakentheseissuesup
inthecontextofNPsaswell.TheneXtProt54portal,forinstance,offers
hostingcapabilitiesforNPswhichfacilitatethefulfillmentofthefirsttwo
requirements.However,thecreationofservicesofferedbyparticular
agentsisnotthekindofsolutionaddressedbythequotebefore.Kuhnetal.
(2015)consequentlycriticizeinitiativeslikeFigshare55forbuildingcentralized
servicestofindsolutionstotheaforementionedpublishingrequirements.
Theyarguethatsuchservicesdependonthesurvivaloftheirownersand
theirserversdonotguaranteeonehundredpercentreachability.

Incontrast,KuhnandDumontier(2014)proposetosolvetheissueoftrust
inatechnicalfashionbycreatingURIswhichcontainaso-calledhash56 
stringgeneratedfromtheNPitself.WhenthecontentoftheNPchanges
orifitisdeliveredincompletely,thehashchangesautomaticallyandthus
wouldnotmatchtheURIanylonger.AsimilarapproachistakenbyChi-
chesteretal.(2015)forguaranteeingquality.Theauthorsproposetopartly
derivequalityfromtheprovenanceinformationofNPs(author,date,and
source)andtodefineaschemeforlinkswhichencodetheresultofthis
automaticassessment.

Anotherexamplefor“decentralizing”publishinginfrastructureisgiven
byKuhnetal.(2015).Inthesamewayasqualitycontrolisdistributedand
semi-automated,hostingandcurationshoulddissociatefromspecific
agentssuchaspublishers.Theauthorsexplicitlycriticizeagent-focused
hostingstrategiesfordigitalresources.Insteadtheyproposeagrid-like

54 https://www.nextprot.org/
55 https://figshare.com/
56 Hashingisamethodthatallowstoturnahugesetofinputinformationintoaunique

andshortsetofoutputinformation,normallyasequenceofcharacters.Thesame
quantityofinputinformationalwaysleadstothesameoutputhash.Indoingso,a
hashiswellsuitedforcheckingontheintegrityofdatainacompactway.
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publicationinfrastructure.Comparabletopeer-to-peer57filesharing
services,NPsshouldalwaysbeavailablefromseveralpublicationservers.
Theaspectofcurationshouldtakeplaceonspecificserverswhichfocus
onhostingNPsofonlyonetopiccomparedtoserverswhichmirrorNPs
regardlessofthesubjectmatter.Theconsistencyregardingsubjectmatter
isachievedbyalsoencodingthesubjectintotheURIofNPs,likeitwasdone
inthecaseofNPhashes.Hence,topicrelatedgroupingisnottheproduct
ofacuratororeditoranylonger,ithappensautomaticallywhentheURIof
NPsareparsedwithintheservernetwork.

Alltheseeffortshaveincommonthattheytrytodelegatepublishingtasks
fromstakeholderrolesandindividualmanualworktoapparentlyself-
regulatingelementsinthewebarchitecture.Indeed,theconfidenceinthis
strategyisbigenoughthatSofronijevićandPavlović(2013)claimthatdue
toitstechnologicallymediatedbottom-upapproachandresourceman-
agement,NPswillsignificantlypushforwardopenaccesspublishingin
developingcountries.

Publication Formats in the Spirit of Nano-Publications

Referring to the informational content scope of NPs an initiative by the 
GitHub58servicecalledGist(GitHub2018)shouldbementioned.GitHubis
aproviderforhostingversion-controlledsoftwarerepositories.Theyalso
cooperate with the Mozilla Science LabandtheaforementionedFigshare
service.Gistsarecompleteversion-controlledrepositories,whichbasically
consistofonetextfile.Thistextfilecanprovidetext,code,ordata.In
conjunctionwiththeinitiativebyMozillatheseGistscanbecomemini-pub-
licationscomparableinscopetoNPsbutmoreflexible.

Infact,Gistsarealreadyusedforthepublicationofspecificresources.The
articleofPfaffetal.(2015)publishedatWileyisagoodexample,wherea
significantpartofthepublicationishostedasaGist.Beckeretal.(2017)
describeanapproachwheresomethingthatresemblestheideaofa
resourcemapinOAI-OREispublishedasaGistinordertocreatebetter
conditionsforreproduciblepublicationsindata-driven-science.

Ithasbeenarguedthatundertheperspectiveofreducingthescopeof
theinformationunit,NPsintroducedthemostradicalconceptpossible.

57 Thepeer-to-peerprincipleisahorizontalorganizationalprincipleinwhich
computersinanetworkhaveequalrighttoofferandmakeuseofserviceswithina
computernetwork.Thus,nocomputerownsaspecificserviceorisrestrictedbyany
typeofrolemanagement.

58 https://github.com/
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Likewise,itwasdemonstratedthatthisapproachledtoanenhancement
ofthewebarchitectureinordertocreateascholarlypublicationweb.This
webismorethanjustawebofdata,becauseitimplementsregulatory
andclassificatorymechanismswhichinhistoricalpublishingsetupsare
carriedoutmanuallybystakeholders,orwhicharepartoftheargumentof
historicalpublicationitself.AsKuhnhasindicated,trustandqualitywere
theoutcomeofcurationandeditingbyrelatedstakeholdersas,ofcourse,
isassuredbyspecificsections,writingstyle,andotheraspectsoftextpub-
licationsthemselves.

ItissignificantthatafterNPswereintroducedanewpublicationconcept
appeared,positionedinbetweenapproacheslikeNPsandhistoricaltext
publications.ThisconceptiscalledMicroPublications(hereafterreferred
toasMPs).ThenameclearlyalludestothewordingoftheconceptofNPs
andisonceagainannouncedasthe“NextGenerationScientificPublishing”
(Clark2014)approach.59

MicroPublicationswereintroducedin2014byClarkandCiccarese
(2013)andClark,Ciccarese,andGoble(2014).Therearesomesignificant
differencesofthisconceptcomparedtoapproacheslikeNPsorSPs.First,
theauthorsobservethatpreviousapproachestoformalizeandnormalize
publicationsinthesenseoftheSemanticWebhavenotsucceededenough,
ormayhaveevenfailed,asinthecaseofsemanticabstracts60.Incontrast,
MPstrytodefineanapproachwhichmediatesbetweenformermodelsand
whichpermitstheformalizationandnormalizationofarticlesstepbystep
anduptotheextentnecessaryinagivensituation.

ThisdemonstratesthatforMPsitisnottheintenttoremovethenarrative
formfoundinhistoricalpublications.Clark,Ciccarese,andGoble(2014,
1)state:“Thelineardocumentpublicationformat,datingfrom1665,has
survivedtransitiontotheweb.”Correspondingwiththisnuancedevalu-
ation,MPsenvisiondigitalpublishingasanexusthatmakesusebothofthe
“WebofDocuments”andthe“WebofData”(Clark2014).

Anincrementalorscaledapproachtotheformalizationandnormalization
ofarticleswasalsoalreadyproposedintheSPfielditself.Thedifference
isthatSPsleaveopenwhatontologiesareused,andwhichentitiesare
formalizedinsuchaprocess.MicroPublicationsdefineveryclearlyhow

59 AlesstechnologicallyfocusedversionoftheMPapproachisproposedbyPooand
Wu(2017).

60 SemanticabstractswerediscussedbyHarmszeandShottonasastartingpointfor
theuseofsemantictechnologiesforpublicationsbecauseitrequireslesseffortthan
creatingawholeSemanticPublication.
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thisspacebetweenarticlesandpuredatashouldlooklikebybuilding
upon“defeasiblereasoning”andargumentationtheory,aswellasselected
modelsinartificialintelligence(Clark,Ciccarese,andGoble2014,5).Thus,
whilethelevelofformalizationisacompromise,thedecisionastothetype
ofimportantsemanticsisnot.

Inmanysituations,MPsarealsodefinedasargumentstosupportclaims
(Clark,Ciccarese,andGoble2014,5).Inthisrespecttheyseemtocomply
withtheoriginalNPapproach.However,theycriticizeNPsandsimilar
modelsasa“statement”focusedapproachandasnotbeingsufficientfor
scholarlycommunication.

Thisargumentisraisedintwoways.First,theyrespecttheuseofnatural
languageinresearchcommunication,especiallyforinnovativeresearch
whichneedsqualification.Second,theystatethataclaimwithunqual-
ifiedevidenceisnotenoughtopreventthemisuseofthisclaim.Studies
onMPsassertthatinscientificpublishingthelevelofmisuseofcitations
andevidenceistremendous(Clark2014;Clark,Ciccarese,andGoble2014).
Infact,theappropriateuseofcitationsispresentedasthedrivingforce
behindMPs.ThisgoalisalsoethicallyframedinausecaseforMPscon-
cerning the Drug Interaction Knowledge Base61(Schneider,Collins,etal.
2014;Schneider,Ciccarese,etal.2014).Here,badcitationandintegrationof
evidencewouldleadto“preventablemedicationerrors.”MicroPublications
approachthisproblembyassuringtherightuseofevidenceandcitations
inpublications,byenforcingmoresubtlecitationsemantics.

ThelastparagraphsshowedthatMPsareboundtodiscourse-oriented
approachesinpublishing.However,asanapproachseekingtoprovoke
theuseofformalsemanticsinanincrementalfashion,theypermitthe
creationofon-statementpublicationsinthesamewayasthecreationofan
entire“knowledgebasewithextensiveevidencegraphs”(Clark,Ciccarese,
andGoble2014,5).Curiously,theseamlessintegrationbetweenformal-
izedandunformalizedperspectivesinMPsalsoseemstocreateitsown
setofdifficulties.Schneider,Ciccarese,etal.(2014)summarizethatinthe
aforementionedusecasechallengesarisefromthefactthatthedatabase
requiresbothanaturallanguageandaformallanguagerepresentationfor
anassertion.

61 https://dikb.org/
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Automated Publications
Thefollowingpublicationconceptdoesnotreallylooklikeanewand
genuineconceptinthefirstplace,atleastnotwhenlookingatthefinal
product,whichisaresearchpaper.Ontheotherhand,itdoesappear
audaciousifoneconsidersthewaythispaperisproducedwithinthis
concept.Automated Publications(hereafterreferredtoasAPs)arepub-
lications which a computer algorithm creates with only partial or even no 
involvementofhumans.ThetermAutomatedPublicationsisnotpartof
thediscourseonthesepublications.Itisintroducedatthispointinorder
togatherdifferentlooselyconnectedactivitieswhich(semi-)automatethe
productionchainofscientificpublicationsregardlessoftheirrelationship
toanyotherpublicationconcept.

ThetopicofAPsismorewidelyknownintheareaofnewsmediaand
journalism,whereitisdiscussedunderthe“RobotJournalism”(Latar2015,
title)or“algorithmicjournalism”(Dörr2016).Inrobotjournalism,news
agenciesalgorithmicallyproducestoriesontopicswhichproviderichsta-
tisticalmaterialsuchassportsorfinancenews(vanDalen2012),butalso
shortbreakingnews,asinthecaseofanearthquakeonthewestcoastof
theU.S.(Lobe2015).

Inacademiathestrategyofautomaticallyproducingresearchpapersis
broadlydiscussedinthecontextofso-called“fakepapers”or“nonsense
papers”(vanNoorden2014).Thesetypesofpapersareproducedby
algorithmssuchasthewell-knownSCIGen(Stribling,Krohn,andAguayo
2005)whichresemblesacertaintypeofjargonbycontingentlycombining
scientificphrases.Fakepapersbecamefamousbecausethereisalong
storyofthembeingacceptedinwhichculminatedintheremovalofmore
than120papersfrompublicationsbySpringerandIEEE(vanNoorden2014).

Whereasthescandalbehindfakepapersisthefactthattheircontent
makesnosensewhentheyarereadandtheintentionbehindthemis
fraud,APstakethisapproachseriously.Untilnowtheissueofautomation
inpublicationswasgenerallyconsideredintwoways:themodellingof
publicationstowardsautomatizedresearchprocesses(ResearchObjects,
ScientificPublicationPackages),andtheautomatedextractionofcontent
frompublicationsbyminingalgorithms(SemanticPublications).Under
thefirstpointofviewtheresearchpaperwasabolished.AutomatedPub-
licationssharethebinaritybetweenfactualcontentandtextoftenmetin
thelatterapproach.However,theyturntheworkflowupsidedown.The
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pointisnottoderivefactualcontentfromwrittenpapersbuttoderive
writtenpapersfromfactualcontent.

Accordingly,authoringtoolsaboutdatasetsexist,forpaperswhichrequire
thattheauthorentersinformationandgivesreferencetodatainorderfor
thosetoolstoautomaticallycreatetextarticles(Candelaetal.2015,1755).
Robertsonetal.(2014)presentsuchatoolingreaterdetail,calledGBIF 
Integrated Publishing Toolkit(seealsochap.4.3.1).Resultingpapersarepub-
lishedinjournalsliketheBiodiversity Data Journal62 or Zookeys63.

AlthoughAPsturntheproceduralrelationshipbetweenfactualand
writtencontentaround,theycomplywiththeassumptionthatnogenuine
levelofmeaningbelongstothewrittenformofarticles.Thisisthevery
reasonwhywritingisconsideredautomatable.In“PublishingAgainstthe
Machine”bySofronijević(2012),thisfactisquiteobviouslypresentedinan
analogybetweenwritingandclothes.Asclothesareputaroundabodytext
coatsthefacts.Sofronijevicillustratestheideaoffuturescienceinwhich
humanandcomputationalagentsbuildhybridresearchclusters,dueto
exponentiallygrowingcapacitiesofcomputers.Thisvisionresemblesideas
thathavebeensummarizedinthesectionone-Sciencealready.

Theargumentissupportedbythepresentationofresearchin
computationallinguistics:ruleswerefoundforlanguagephenomenawhich
hadbeenconsideredtoocomplexfortheidentificationofrulesbefore.
Atthesametime,Sofronijevicequatesrule-basedworkwithroutine
workandarguesthatscientistsshouldfocusonthecreativework.These
argumentsdemonstratethatAPsareinspiredbyamuchbroadertheme
ontherelationshipbetweencomputersandhumans.Inthislineofthought
APsareonlyoneelementinfullyautomatedscientificprocesses.These
processesarecarriedoutby“ScienceBots”(Kuhn2015)or“Laboratory
Bots,”that(Kingetal.2009)alsopublishtheresultsontheirown,astheir
humancounterpartsdo.

SofronijevicmakesitclearthatatthemomentAPsarepublicationswith
verystructuredtext,orwherethetextisproducedonthebasisofcom-
prehensivedata.However,thewayhehistoricallyframesAPsaswellashis
assumptionsaboutthefuturemakeitclearthatthisisjustacurrentstate
andthatthisconceptissupposedtobeextended.

62 https://bdj.pensoft.net/
63 https://zookeys.pensoft.net/
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Unbound Books
Asfornow,allpublicationconceptspresentedrootindisciplineslikeinfor-
mationscience,computerscience,orinthehardsciences,inparticular
lifescience,bio-science,orphysics.Althoughimplementationsfromthe
humanitiesexistformostoftheseconcepts,humanitiesdisciplinesdidnot
shapetheseconcepts.Insomecases,theconceptwasslightlymodifiedor
re-interpretedtobuildabridgefortheneedsofspecificimplementation
contexts.Accordingly,theTEIJournalandDHdJournaluseothersemantics
thanthoseontologiesmostcommontoSPs.TheyrefertotheTEIschema
becauseitisthemostpopularmodelforthemarkupoftextinthe
humanities.Furthermore,NPshavealsobeendiscussedinfieldslike
archaeology,butwithoutsharingthesamerigorousunderstandingofthe
statusofclaimsenrolledbytheoriginalproposal.

Thefollowingpublicationdesignisdifferentinthisrespect.Itisnotonly
widespreadinthehumanitiesbutalsotheoreticallygroundedinacul-
turalscientificperspective.Thetermwhichismostoftenusedtonameit
is Unbound Book(hereafterreferredtoasUBs).AsthetermsuggestsUBs
perceivepublicationsasobjectsthatarealwaysupdatedandmodified,
withoutthedevelopmenttowardsafinalversion.

Thisthemeisnotnewandhasbeenincludedinotherdesignstoo.Theterm
“Liquid”intheLPsprojectaddressescomparableideas.Whearyevenuses
the same metaphor in his Living Reviewsjournalbackin1998.However,the
LivingReviewsjournalremainedanisolatedexampleinaspecificcontext,
whichwasnotextendedorgeneralizedbeyondthiscontext.Likewise,LPs
aredistinctfromUBsbothintermsoftheobjectwhichis“puttolife”as
wellasoftheimplementationofthisidea.

Groundedinthehumanities,theideaofUBsisinfactverymuchconcerned
withbooksashistoric-culturalentities.Thus,theyaddanativeperspective
inherenttothehumanitiestothediscourseaboutdigitalpublications.

The Genealogy of Liquidity

UnboundBooks,amongwhichthepresentstudyalsocountsthecon-
ceptsofLiquidBooks64orLivingBooks,gobackinlargepartstoresearch

64 TheconceptofLiquidBooksinthiscontextisnottobeconfusedwiththeconcept
ofLiquidBooksthathasbeendevelopedintheLiquidPublicationsproject.Inorder
tominimizethepotentialforconfusionthetermUnboundBookusedlessoftenbut
being more open conceptually was chosen as an umbrella term for publications in 
thissection.
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activitiescarriedoutbyHallandBirchall(2009)andBirchallandHall(2006)
inthemiddleofthefirstdecadeofthenewmillennium65.Bothresearchers
workinthefieldofculturalsciencesandmediatheory.Intheirworkthey
trytoreshapeculturalstudiesinawaythatmakesuseofaconceptthey
call“liquidtheory.”BothauthorsarealsoeditorsofCulture Machine66,an
onlinejournalwhichispublishedbyOpen Humanities Press67.In2008they
usedthejournaltoapplycertainaspectsoftheirtheorytotheirpublishing
activities.Theydidsobylaunchingtheso-calledCulture Machine Liquid 
Books series68.ThefirstbookpublishedinthisserieswasThe Liquid Theory 
Reader(HallandBirchall2009).

TheconceptofUBswasfurtherdevelopedanddiscussedintheout-
standingThe Unbound Book Conference(InstituteofNetworkCultures
2011),whichtookplacein2011inAmsterdamandTheHague.Althoughthe
programshowsasignificantlybroaderscope,theUBconceptwasacrucial
partofit(HallandAmerika2011).AtthesametimeHallandJoannaZylinska
releasedaderivateoftheLiquidBooksapproachcalledLiving Books about 
Life(Hall,Zylinska,andBirchall2011),alsopublishedbyOpenHumanities
PressandfundedbytheBritishJoint Information Systems Committee69.The
Living Books about History70seriesemergedin2016,publishedbytheCLIO71 
networkinSwitzerland.Finally,thereisastrongentanglementwiththe
“remixthebook”project(Amerika2011a)byMarkAmerika.Inthisproject
whichgoesinparallelwiththepublicationofabook(Amerika2011b),
Amerikatheorizesthestrategyofremixingforwritingtexts.

Later,theconceptwasadoptedbyanotherparticipantoftheeditorial
boardofOpenHumanitiesPress,thesociologistBrunoLatour.Latour
usedtheUBconceptforhisprojectAn Inquiry into Modes of Existence72(also
referredtoasAiME),whichengenderedfairlyhugeattentionforthistype
ofpublicationafterresultswentpublicin2013.

65 Theterm“UnboundBook”waschoseninstudytoavoidconfusionwithLPsproject.
Therearenowconnectionsbetweenthesetwoefforts.

66 https://www.culturemachine.net
67 http://www.openhumanitiespress.org/
68 http://liquidbooks.pbworks.com/
69 https://www.jisc.ac.uk/
70 https://www.livingbooksabouthistory.ch/de/
71 https://www.infoclio.ch/
72 http://modesofexistence.org/
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A Culture of Liquidity and the Living Against Binding and Scientism

Asnotedearlier,UBsgrewoutofthehumanitiesandareconsequently
concernedwiththebookandnotwitharticles.However,UBsarenotonly
embeddedinthehumanitiesasafield,theyalsoformpartofcertain
criticalnarratives.Moreprecisely,supportersofUBsseethedesignof
thesepublicationsasapartofananalysisofthebookasaculturalobject
thatimposescertainboundariesandorganizationalmechanismsonthe
productionofknowledge.

In“TheUnboundBook”Hall,forinstance,introducesasignificant
differencebetweenbookandtext.Followingthisdistinction,texthas
precedenceoverthebookinthesensethatwhatanauthorwritesistext
inthefirstplace.Thebookbindstexttogetherafteritiswritten,inorder
toserveaspecificpurpose,addressanidentifiableaudience,ortoassure
deliveryintodefinedplaces.Hence,thebookaddsalayerofpoliticstothe
text.Adema(2015)issignificantlycleareronthis.Sheevaluatesthecultural
conceptofthebookasanexusbetweencommercialinterestofpublishers,
issuesofpowerinacademia,andquestionsofepistemologicalauthority.
Thus,whiletheinterestsofauthorsaretoproducetext,thebookrep-
resentsinterests,whichalienatestheauthorfromhertext.

Themoralweightofthisdescriptionisintendedandfurtherradicalized
whenHallquotesJacquesDerrida:

Whatthendowehavetherighttocalla“book”andinwhatwayis
thequestionofright,farfrombeingpreliminaryoraccessory,here
lodgedattheveryheartofthequestionofthebook?Thisquestionis
governedbythequestionofright,notonlyinitsparticularjuridical
form,butalsoinitssemantic,political,social,andeconomicfor—in
short,initstotalform.(Hall2013,496)

Consequently,forHallabookisaresultof“theforceofbinding”(Hall
andAmerika2011)andtheUBis,usingtheterminologyofpostmodern
philosophywhichisaddressedinthisquote,anattempttodeconstruct 
theconceptofthebook.Itintendstoimplementapossibleanswertothe
rephrasedversionoftheaforementionedquestion:“Whatdowehavethe
right nottocalla‘book’”(Hall2013,496).

Obviously,theseanswerscomefromanevaluationofthequalitiesof
text.Textunboundfromitsbookformispresentedasanever-changing
decomposedandrecomposedthing.Halldescribescurrentscholarly
writingpracticeslikepre-andpost-printpublishing,blogging,andtweeting
amongothersinordertodemonstratethesequalities.Intheseactivities,
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text pieces are cut out of longer pieces to put them into transitory com-
municationchannels.Differentblogpostsareputtogetherforthepub-
licationofarticlesandpost-publicationpublicationscorrectandadapt
thetextinreactiontoclassicalpublication.Aftertheillustrationoftextas
somethingthatcannotandshouldnotbe“fixed,”Hallshowsthatthesame
canbesaidabouthistoricaltextsliketheCodexSinaiticus.Accordingto
Hallitistheoldestpreservedbiblewhichcollecttextsthatexistedindepen-
dentlybefore,butalsocontaintextswhicharenotpartofmodernbibles.It
isthusashiningexampleofthetext-bookrelationship.

Adema(2015,70–75)extendsHall’scritiquebyre-connectingtextandbook,
butnowinadifferenthierarchicalrelationshipthantheonethatforced
Halltoapproachtextandbooksasanopposition.Moreprecisely,Adema
criticizesacertainnotiontowardsbooksbyapplyingtheaforementioned
featuresofthetextbacktobooks.Theopinionshecriticizesconceives
booksasrepresentationofstabilityandintegrity.Itisbuiltontheideathat
inscholarlycommunicationthebookassuresquality,trustworthiness,
authorityandresponsibility.CorrespondingwithHall’slineofargument
Ademastressesthattheseopinionsarefictionsandthatthebookasacul-
turalobjecthasalwayschanged.Thus,theseopinionsareaprojectionfrom
thepresentintothepast.Inheropiniontofallvictimtothisideaofthe
bookwouldmeantomakeaconservativeandboringentityoutofit.Unan-
imously,Hallsummarizesthat:

Wecouldthereforesaythatbookshavealwaysbeenliquidandliving
tosomeextent;digitaltechnologyandtheinternethassimplyhelped
tomakeusmoreawareofthefact.(Hall2013,501)

ForBrunoLatourtheconceptoftheUBisacrucialaspectforthe
realizationofanacademicgoal.InhisbookWe have Never Been Modern 
(Latour1993)arguesthatmodernityinstigatedscientisticideasofprogress
andemancipationwhichobscuredotherculturalandgeographicalcon-
figurationstothebenefittocultivateanoccidentalfictionofsocio-cul-
turalhistory.Itdoessobecausetheseconfigurationsexpressthemselves
byvirtueofmorestrategiesthanjustscientifictruth.However,these
strategiesarenotrecognizedwithinthetheoreticalandhistoricaltheme
ofmodernity.Intheoccidentwherethislineofthoughtappearedthe
emphasisonscientificreasoningfurthermoreconcealedthemultiplicityof
factorswhichactuallyshapedthedevelopmentofmodernsciencebeyond
rationality.

Correspondingly,Latourtriestoidentifythesefactorsandtheirinfluences
aswellastolookoutforotherculturalconfigurations.Theseconfigurations
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whichhecalls“modesofexistence”canonlybediscoveredappropriately
whenthethemeofthemodernityisabolished.ForLatourthismeansto
alsoabolishtheestablishedmodeofknowledgeproduction.Inhiscounter
approachthepresupposedoccidentalnotionofscientifictruthisone
objectofstudybutonlyoneamongothers.Additionally,itisneverthe
authororscientistalonewhoproducesscientificresultsbutaclusterof
peopleandotherentities(humanandnon-humanagents)whichinteract
inthefieldofscientificprocess.Latourcallsthisinteractionnegotiationby
whichsciencebecomesa“diplomaticenterprise”(Leclercq2011).Putting
emphasisonthisstructuremeanstodemocratizescienceforthepurposes
thathavebeendescribedbefore.

IntheUB73 An Inquiry into Modes of ExistenceLatour(2014)triesto
implementanonlinebookwhichsupportstheideaofscienceasa
diplomaticendeavor.Hecreatedthisbooktofacilitatetheidentification
anddescriptionofothermodesofexistenceinthewaydescribedabove.By
makinguseofabookformwhichrootsinLatour’stheoreticalreflections
aboutthenatureoftheproblemofmodernitythegoaltorevealhidden
modesofexistenceshouldbecomemoresuccessful.Additionally,the
projectprovidesastep-stoneforhisbroaderprojecttoestablisha
philosophywhichisbuiltaroundtheideaofdiplomacyinsteadofrep-
resentation(Latour2014).

ThedetaileddescriptionresearchbackgroundofthecreatorsofUBsshould
clarifythetightconnectionbetweenbothangles.Thisconnectiongoes
farbeyondtheattempttotestpossibleconveniencesdigitaltechnologies
mightbringtoscholarlypublishing.Nonetheless,itisalsoimportantto
havealookathowthisbackgroundisactuallyimplementedformallyand
technologically.Withouthavingitsaidexplicitly,thelastparagraphshave
alreadyindicatedthatUBsarecreatedinordertosupportthreecoreideas:

1. thefirstideadefinesthatUBsneedtosupportongoingmodification
ofitscontents,

2. thesecondideadefinesthatUBsneedtoenableandstimulatethe
engagementofmultipleauthorsandcontributorswhicharenot
selectedordefinedinadvance,

3. additionally,UBsencouragetore-useexistingcontent.

Accordingly,Hall(2015)definestheterm“liquid”or“living”inthetwoseries
heeditsandcuratesasbeing“opentoongoingcollaborativeprocessof
writing,editing,updating,remixingandcommentingbyreaders.”

73 Latourcallsthisprojectanaugmentedbook.However,asitbecomesobviouslater
onitbelongstothesameconceptualframeworkastheLivingorLiquidBooks.
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WhiletheCultureMachineLiquidBooksserieshasastrongerfocusonthe
firsttwoprinciplestheLivingBooksAboutLifeseriesisverymuchcon-
cernedwiththethirdone.ALivingBookstartswiththecompilationofat
leasttenexistingarticlesfromboththesciencesandthehumanitiesabout
aspecifictopic(Hall,Zylinska,andBirchall2011).Afterwards,theycanbe
modified,extendedorcontentcanbeerasedagain.

Technology Beyond Its Cultural Critique

Sincere-useofotherpeople’smaterialscommonlyrequireslegalpermis-
sion,theimplementationofthisfacetofUBsissocialandnottechnical.
Thus,thefieldofUBsisalsoaprofoundsupporteroftheOAprinciple(Hall
2008).

MostadvocatesofUBscomefromthefieldsofMediaTheoryandCultural
Sciences.Developmentsshowthattheydonotpayasmuchattention
tothetechnicalcontextoftheirconceptsastheydototheirevaluation.
Hence,theydonotdiscusscriticalaspectsofspecifickeytechnologiesand
theinfluencethatdecisionsonthatlevelmighthaveontheoperational
phaseofUBs.Itgoeswithoutsayingthatincontrasttomostofthepub-
licationconceptsthathavebeendiscussedsofar,conceptualizationand
implementationarestrictlyseparated,meaningthatinsomecasesthe
technologicalimplementationiscarriedoutbycontractors.Inothercases,
contributorstothisconceptlookedforexistingpiecesoftechnologywhich
theyfeelcanrepresentthefeaturesoftheUBconceptwell.

Onetypeofsoftwareconsideredtomeettheserequirementsarewikis.A
featureofwikisisthepossibilitytoletcontentbeupdatedbyusers,who
areprovidedwiththenecessarytoolstodoso.Atthesametimewikisdoc-
umentthemodificationprocessandareveryaccessiblefornon-technical
users.Anotherreasonmightalsohavecontributedtotheprominentchoice
forwikisoftware:despiteitsappreciationofanykindofmediaforthesake
ofpublishing—evenexoticoneslikeaugmentedrealityandinteractive
visualizationsareconsidered(HallandAmerika2011)—UBsremaintext
focusedpublications.Apartfromtext,UBssometimesincludeYouTube74 
videosorimages.Thewikiapproachontheotherhand,despiteallits
flexibilities,stilladherestotheformatofdocumentsandtexts.Thekey
componentofawikiisanarticleorapost.Thissituation,andthefactthat
certain technological issues of this choice only appear when more complex 

74 https://www.youtube.com/
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digitalmediaobjectsareinuse,orinteractionsotherthanreadingare
added,mightalsohaveinfluencedthedecision.

InthecaseoftheCultureMachineLiquidBooksandtheLivingBooks
AboutLifeseriesthebackendisprovidedbytheproprietarywikisoftware
PBWiki by the PBWorks75company.TheAiMEprojecthasdevelopeditsown
software76,whichresembleswikifunctionalitybutextendstheideaofdoc-
uments.IntheAiMEsoftwaretherearefourdifferenttypesofcontent.The
maincontent,glossarycontentfortheexplanationofterms,andapparatus
contentwithmeta-informationandcommentary.

AllthreeprojectscombinetheirUBswithso-called“frozen”versions(Hall
2015).ThesetaketheformofPDFsorprintedbooks.InthecaseofLiquid
andLivingBooks,frozenversionsareeditedandpublishedbyOpen
HumanitiesPress.FrozenversionscontainthecontentofaUBatagiven
pointintime,withoutthecontentthatisnotsupportedbythePDFformat
orbyprintedbooks.Itisimportanttostressthatinbothcasesthisdoes
notincludethehierarchicalcategorizationofpublishingconcepts.Latour
andDavis(2014)calltheAiMEsoftwareasoftwareforpublishing,whileHall
associatesfrozenversionswiththeneedtomonitorandcontrolthemod-
ificationprocessofUBs.

Thedecisiontochoosewikiswaspartiallyexplainedbythelackofinter-
estintechnologicalchallengesandthedependenceonotherstakeholders
duetothelackofnecessaryknow-how.However,thisexplanationonly
addressesonesideoftherelationshipofUBsandtechnology.Evidently,
UBsputemphasisonverydifferentissueswhenitcomestothedefinition
ofaspectsinscienceandscholarlypublicationthatdeservetobechanged.
InAdema’sandHall’sdescriptionofthebook,thematerialortechnological
aspectsofthebookareonlysufficientlyunderstoodwhentheyareputinto
theircorrespondingsocialandculturalcontext.Likewise,digitalpublishing
canalsoonlybedevelopedsuccessfullyifnewpublicationformatsconsider
firsttheaffordances,expectations,andconditionsofthesocialenviron-
mentinwhichtheyareimplemented.Thepublicationconceptthereby
materializesitselfwhileinuse,andnotbefore.Thisapproachisincontrast
withthedecisiontosolvetechnologicalissuesfirstmadebyotherpub-
licationconcepts.Adema(2015)consequentlytitledherwork“Performing
theScholarlyMonographinContemporaryDigitalCulture.”Additionally,
Zylinska(2011)remarksthatLivingBooksAboutLifeshouldnotonly
allowcollaborativecurationofcontent,butalsoenablenewmethodsfor

75 http://www.pbworks.com/
76 https://github.com/medialab/aime-core
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teaching,thusconnectingdifferentstakeholderslikepublishers,scientists,
orstudentsinnewwayswitheachotherinordertostimulatenewformsof
usingexistingcontent.

ThelackofanyformalortechnicalmodelforUBsiscompensatedbythe
greatemphasisputontheroleofcurationandmoderation,atleastwithin
theAiMEproject.Themissingpublicationmodelissubstitutedhereby
asophisticatedlifecyclemodelthatmediatescontributionsandmod-
ificationsintheUB.Inordertostimulatecontributions,workshopswere
frequentlycarriedout.Theseareorganizedbyateamofeightpeoplewho
werespeciallyassignedandpreparedforthistask.Individualcontributions
madeontheAiMEplatformmustbeforwardedtoamoderationteam,who
cansenditbackwithdemandforcorrections.Inthenextstepthecon-
tributionishandedovertoanexpertassignedbythemoderationteam
forfinalreview.Atacertainpointoftime,contributorswhosesubmissions
wereacceptedtoextendtheUBwereinvitedtoaconferenceinorder
todiscussthenewstateofthebookanditscontents.Thus,thedesign
processwhichtookplaceforthisUBmorethananythingelseconcerned
itselfwithprocessesandinteractionsinsteadofformat.

Despitethefactthattheemphasisputonthecomplexitiesofsocialand
culturalaspectsofpublishingidentifiedablindspotinmanydigitalpub-
licationformats,itcausedotherissuesaswell.Moreprecisely,thefocus
shiftcausestechnicalissueswhichdemonstrateacertainpotentialto
underminetheUBconcept.Forinstance,thewholeonlineissueof“Force
ofBinding”byHallandAmerika(2011)wasnotaccessiblefromtimetotime,
duetoFlashrelatedissues.Incontrasttotheemphasisputonopenaccess,
theLivingBooksAboutLifeandCulturalMachineLiquidBooksseriesuse
proprietarywikisoftwareandthird-partyservices.Thenegativeeffects
suchapproacheshaveontheabilitytoreuseandremixUBsisbarelycon-
sideredanywhere.

Furthermore,mediaresourcesareoftennotidentifiableinapersistent
way,orseparablefromthesurroundingwikienvironmentwhenuploaded
intothewiki.WhencontentcomesfromthirdpartyserviceslikeYouTube,
asisoftenthecase,thevideofilesarejustembeddedbymechanisms
providedbyYouTube.Bothstrategiesendangertheintegrityandstability
ofUBs.IncontrasttothegoalsofUBsitalsoreducesoptionsofreuse
dramatically.

Finally,itisalsoimportanttomentionthatdespitetheintentinmost
casesnoprint-on-demandoptionforfrozenversionsisprovided.Itisvery
likelythatthisfactrelates,atleastinparts,tothetechnologicalissuesas
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well.Duetothewikiapproach,frozenPDFversionsofLivingBooksAbout
Lifearebadlylayoutedandhardtoread.Thepossibilitytoenablequality
printpublicationsonthegroundofdigitallycuratedcontentdoesoften
notgowellwithso-calledWYSIWIG77environments.Theprioritizationof
accessibilityandinclusionsuggeststhatimportanttechnicalissueswere
underestimated.

Single-Resource Publications
Manyoftheconceptsdescribedabovestressthepossibilityofusing
anykindofmediaresourceindigitalpublications.Therearehowever
differencesregardingtheexactuseofmediaresourcesotherthantext.
Particularlytheearlypublicationconcepts,butSPsaswell,refertothese
resourcesonlyvaguelyandinageneralway:theuseoftheprefix“multi”
inmulti-media,andtheumbrellaterm“supplementary”insupplementary
materialdemonstratethisverywell.Thelattertermalsoaddsthenotionof
ahierarchybetweendifferentmediatypes,ahierarchywhichappearedin
conceptssuchasROs.Withthisinmind,therearefewimportantaspectsof
particularresourcesormediatypesthatshouldbediscussed.

Acommonandbroadwayofreferringtothebenefitsofpublishing
differentmediaresourcesistohighlighthowtheypresentevidencein
research.Often,thisapproachdoeshowevernotaddmorespecification,
whichbecomesobviousinthecaseofROs.InROsthedifferencesbetween
mediaresourcesconflate,sinceforROstheseresourcesareimportantonly
asdata.Semioticorperceptualdifferencesbetweendifferentmedia-types
arenotevenconsidered.ThisisbecauseROsarejustaboutcomputation,
andcomputationtreatsallresourcesasdata.Theevidentialvalueofimage
datawithinaworkflowisderivedastheresultofacomputation,notbyan
evaluationofhowanimagerepresentsasituationdifferentlythanother
mediatypes.

Finally,manypublishingconceptscallingfortheinclusionofdifferent
mediaresourcesdonotalwaystakecareofquestionssuchashowthese
resourcesmightformpublicationsoftheirownright.Forinstance,OLBs

77 WYSIWIGistheacronymfor“whatyouseeiswhatyouget”.Itisanapproachforthe
authoringofcontentinwhichtheuserinterfacemakesitpossibletocuratecontent
inthewayitshouldappear.Incontrastthe“whatyouseeiswhatyoumean”(also
referredtoasWYSIWYM)approachonlypermitstocuratefunctionalaspectsofthe
content.Itsappearanceisaddressedinanotherstep.IntheWYSIWIGapproach,for
instance,aheaderisdefinedbyvisualpropertieswhiletheWYSIWYMwoulduse
certainsyntacticelementsinordertoannotateapassageashavingthefunctionofa
header.
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advocatethepublicationofdataandvisualizationsbyanymeanspos-
sible.Thepublicationconcept,however,remainstheconceptofOLBs.This
isdifferentwhenLongandMobley(2015)discussthenewformofSingle 
Figure Publications.Someauthorshaveequatedpublishingtotheactof
uploadingresourcestotheweb.Thismightbeablogenvironment,ora
Googleservice,oranythingelse.Thiswayanyresourcewhichcouldbe
foundonthewebwouldconstituteapublication,becausethewebassuch
isconsideredapublicsphere.

Bynotacceptingthissimpledefinition,avarietyofprojectsevaluatewhatit
mightmeantopublishdifferentmediaresourcesasindividualpublications.
“Individual”meansthatpresentedmodelsdonotdescribepublicationsas
consistingofseveralanddifferentmediaresources.Thescopeofpub-
lishingthatisaddressedreferstoresourcesofonespecificmediatypeand
onetypeonly.78

WithsomelimitationstheUBseriesLivingBooksAboutLifecouldalso
havebeenmentionedinthissection.Despitethefactthatthisseriesforms
partofabroaderconcept,italsobuildsontheideathatvideosshouldbe
treatedlikewrittenarticles.Byleavingasidethescopeofananthology
ortheeditionofajournal,thearticleisapublicationofitsownrightand
LivingBooksAboutLifeadvocateconsideringvideofilesinthisveryself-
sufficientlight.

AsimilarcaseisprovidedbytheJournal of Digital Humanities79(alsoreferred
toasJDH).Oneofthekeyideasofthisjournalistolookoutforresourcesof
differentmediatypesthatarealreadyaccessibleonlinesomewhereelse.
Again,aYouTubevideoisconsideredsuch,buttheJDHmorefrequently
addressesblogpostsfromprivateresearchblogs,conferenceposters,or
tweet sets on Twitter80.Inthiscontextthetermmediaisusedtodenote
aspecificcommunicationchannel.Theelementtheseresourceshavein
common is the fact that the environment in which this content appears 
ismorevolatilethanonewouldexpectwhenapplyingcommonpub-
licationprinciples.WithinthischangeablesituationtheJournalofDigital
Humanitieslooksforresourcesandcontentconsideredtobehighquality.
Ifsuchcontentisidentified,itinitiatesareviewandeditingprocessand

78 Theauthorisawareofthefactthatthetermmediaishardtodefineandoftenused
inaveryfuzzyandproblematicway.Thesecondpartofthestudyathandprovides
moreinformationonthepresentunderstanding.Uptothispointtheuseoftheterm
justreflectsitsuseinthediscussionitself.Thisnormallymeansthattext,images,
audio,andvideofilesaretreatedasmediaoftheirownright.

79 http://journalofdigitalhumanities.org/
80 https://twitter.com/
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finallypublishesthecontentinoneofitsissues,therebypullingitoutofthe
ongoingstreamofcommunication.

Intheexamplesabovethepublicationofdifferentmediaresources
wastestedasasubstituteforresearcharticlesinthehistoricalframe
ofajournaloranthology.Theinformalbl.ocks.org81 platform sets up a 
wholewebsiteforthepublicationofonespecifictypeofresourceonly,
thatbeingsoftwarecode.Drivenbytheopinionthatonlinesoftware
repositoriesalonedonotsufficeforpublishing,bl.ocks.orgdefinesaset
ofcomponentswhichneedtobeattachedtothecodesothatitmeetsthe
expectationspeoplehaveofapublication.Thecontentsaddedtothecode
areautomaticallyparsedbythesoftwareinordertocreateapublicationas
awebsite.Effectively,theplatformbecameaplatformforthereproducible
publicationofdatavisualizations.

Thebl.ocks.orgprojectisaprivateinitiativeandfocusesonthe
identificationofmetadatacomponentsandmechanismsforthepub-
licationofsoftwarecode.Duetoitsinformality,ithasthestatusofa
referenceprojectanddoesnotintegratewithservicesotherthanGitHub.
Beyondthis,itdealswithnootherpublishingissues,suchasforinstance
long-term-preservation.Accordingly,bl.ocks.orgpresentsandpromotes
softwareasaresourceworthyofbeingconsideredanacademicpub-
lication,butitdoesnotcreatesustainablepublicationsoutofit.This,
however,istheverygoaloftheCode as Research Objectsinitiativeinitiated
by Mozilla Labs(MozillaScienceLab2013a;MozillaScienceLab2013b).

ThisinitiativebringstogetherGitHub,Figshare,andMozillainorderto
provideaneasyworkflowforthecreationofsustainablepublicationsout
ofsoftware.Inthiscontext,sustainablemeansthatthesoftwarebecomes
citableandisstoredinanenvironmentthatclaimssustainability.One
oftheoutcomesisabookmarklet82andawebsitewhichautomatically
creates a DOI83fortheunderlyingsoftwarerepositoryinGitHubandforthe
duplicationofthecontentsinFigshare.

FigshareisafreemiumservicemaintainedbytheMacmillan Publishing 
Group84.Itsgoalistocreateatrustworthyandsustainableenvironment

81 https://bl.ocks.org/
82 Abookmarkletisasmallpieceofcodethatcanbeaddedtobrowsersasabookmark.

Insteadofopeningaspecificwebpagethebookmarkletrunsitscodewhentheuser
clicksonit.

83 ADOIisaproviderofpersistentidentifiers,supportedbyaconsortiumand
implementingastandardizedschemeforthecreationofDOIURLs.

84 http://macmillan.com/
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forthepublicationofnon-textualresearchoutput.Itisthereforealsothe
attemptofacommercialpublishertogetinvolvedintothepublicationof
digitalresources.Figsharedoesnotfocusonparticularresourcetypes,as
thenamemightsuggest.Itneverthelessimplicitlyintroducesaminimal
standardofrequirementsnecessaryinordertolevelupsuchresourcesto
thestatusofpublications.Inthispointofview,itisofparticularimportance
thatthecompanybehindFigshareisapublisher,sincethecredibilitythe
companypossessesasapublisherwasagreatinfluenceontheperception
ofnon-textualresearchoutputasresourcesworthyofpublishing.

Thekeycomponentsoftheaforementionedstandardare:(a)descriptive
metadata,(b)apersistentidentifier,(c)andalong-termarchivingenviron-
mentthatfeelstrustworthyformanyresearchers.Thelastcriterionraises
the question of whether a private company in a competitive environment 
withitsowninterestsisreallyabletoprovidesuchatrustworthyenviron-
ment.AsmentionedabovethiscapacityischallengedinparticularbyNPs.
Chapter4willprovideanexampleofacomparableproject,butonewhich
isfundedbytheEuropeanUnionaspartofabroaderinitiativetowardsOA
publishinginEurope.

Thefinalexampleforsingle-resourcepublicationsisaparticularlyinter-
estingonebecauseitinvalidatescertaindistinctionsthatarecommon
inthefieldofdigitalpublications.Distinctionsbetweendataandrep-
resentation,formandcontent,researchobjectandresearchresultsare
hardertomakeforthisexampleandsoisitsassignmenttothecurrentor
thefollowingsection.Ittakestheformoftheso-calledvideo-essay.

Avideo-essayisashortvideoproducedbyfilm-critiques,film-scholars
orfilm-passionates.Theexactpropertiesofvideo-essaysasscholarly
publicationsarestillamatterofdebate(Bernstein2016).McWhirter
(2015,396)arguesthatavideo-essay“isessentiallyashortanalyticalfilm
aboutfilmsorfilmculture.”Assuchitreusesfootagefromexistingfilms
andrearrangesitinordertomakeapoint.VisosevicaandMyersb(2017)
evengosofartoassertthatitis“thesis-driven”andisproducedwithin
an“analyticalframework.”Thereare,however,alsoviewpointswhich
emphasizetheartisticandpoeticdimensionoftheaudio-visualform:
“whileone[video-essay]hasanovertlessonwithevidenceandresearch
andbulletpoints,theothersimplyhasaseriesofimagesandleavesitupto
theviewertotakefromitwhattheywill”(ReneeinBernstein2016).

Inanycaseauthorstendtohighlightthehybridnatureofvideo-essays.
Theyaresupposedtobringtogethertheallegedlyconflictingsidesof
languageanddiscourseandvisualaesthetics,offilmandessayandthereby
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ofahistoricallycollaborativeendeavorandtheexplorativeworkofan
individual(Bresland2010)whoisenabledbydigitaltechnologies.

Althoughtheoriginsofthevideo-essayaretrackeddowntothenineteen-
fortiesandthesimilarlyunderspecifiedgenreofthefilm-essay(McWhirter
2015,371)andalthoughexamplesofvideo-essaysaregiventhatcomefrom
thenineteen-eighties(Bresland2010)nearlyalladvocatesagreethatdigital
technologiesplaythemostsignificantroleinitsdevelopment.Thereasons
includethedecreaseofcostsofproduction,theadvancedtechnological
controlofaspectsoffilmmakingbyindividualswithpossiblyminor
technologicalknow-how,thepotentialsofremixingofferedbythedigital
representationfilmmaterialand,ofcause,theinternetasanaccessible
disseminationandpublicationspace.Consequently,McWhirter(2015,377)
notesthat“thevideoessayisclearlyoneelementofthedigitalrevolution
thatgenuinelyoffersthepossibilityofatransformativechangetofilm
criticismandfilmscholarship.”

Thisbeingsaid,thevideo-essayisonitswaytobecomeasignificant
elementoffilmandmediastudiesscholarship.Accordingly,in2012,the
Society for Cinema and Media Studies85conferenceofferedaworkshopon
video-essaysas“filmscholarship’semergentform”andtheUniversityof
St. Andrewsaskedwhethervideo-essaysrepresentthe“filmandmoving
imagestudiesre-borndigital”(quotedinMcWhirter2015,375).Filmstudies
journalssuchastheFrames Cinema Journal86 or the European Journal of 
Media Studies87includevideo-essaysintotheirissueswhilethejournal
[in]transition88,acooperationbetweenthemedia-commonsnetwork89and
theSocietyofCinemaandMediaStudiesoffersthefirstvideo-essay-only
peer-reviewedjournal.

Video-essaysadheretotheprinciplesofsingle-resourcepublications
insofartheyareone-filedigitalresources,relativelysmallinscope(up
tofifteenminutes)and,mostimportantly,insofartheytrytogivethe
statusofscholarlypublicationstoobjectsthatwerenotconsideredas
suchbefore.Thereare,nonetheless,somedifferencescomparedto
theabovementionedapproaches.Althoughvideo-essaysbecomepart
ofcommonfilmstudiesresearchculturetheyoftencontinuetolivein
technologicallyquestionableenvironments.Evenwhenpublishedin
journalsliketheonesmentionedabove,theyaremostoftenhostedon

85 http://www.cmstudies.org/
86 http://framescinemajournal.com/
87 https://necsus-ejms.org/
88 mediacommons.org/intransition/
89 mediacommons.org/
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proprietary platforms such as Vimeo90andonlyembeddedintothejournal.
Thisandotherreasonsleadtothefactthattechnicalrequirementsproofed
tobenecessaryor,atleast,beneficialforpublicationstofulfillcertain
functions(seeabove)arehardlymet.ServicessuchastheAV-Portal of 
German National Library of Science and Technology,therefor,trytooffer
moresophisticatedservicesforthepublicationofaudio-visualresources
(regardlessoftheresearchfield)inamoretrustfulenvironment(Drees,
Kraft,andKoprucki2018).

Transmedia Publications
Thelastsectionaddressedtheissueofspecificmediaresourceswhich,
byvirtueofdigitaltechnologies,shouldbecomepublicationsintheirown
right.Ithasbeenarguedbeforethattermsmediaandmulti-mediaoften
refertounspecifiedinclusionsofnon-textualresourcestopublications.
This section presents a publication concept that in contrast to the afore-
mentionedobservationbuildsuponaverypreciseideaoftheentan-
glementbetweendifferentmediatypes.Atermwhichseemsappropriate
forincludingallpublicationsinthissectionisthetermTransmediaPub-
lications(hereafterreferredtoasTPs).

ThetermTransmediaPublicationsisderivedfromoneofitsearlyprojects,
morespecificallyfromThe Institute for the Future of the Book(Meade2013),
oneofwhosemajorprotagonistsusedtheterm“transmediawriting”
inordertodescribethetypeofworktheinstitutewantedtosupport.It
isintroducedasanumbrellaterminthestudyathandforavarietyof
projectssharingacommonviewofthespecificuseofmediaforpublishing,
whichcouldbewelldescribedbythetermtransmediameaningacross
media.

Insomecontexts,theterm“multimodal”isalsousedinsteadoftrans-
mediainordertorefertothesameaspects(McPherson2008;Svensson
2010).Nonetheless,transmediaseemspreferableatthispoint,because
thewordmultimodalwillbeusedinthesecondpartofthisworkinorder
todescribepropertiesofdigitalpublicationsthatarebroaderinscope.
Anothertermthatsometimesappearsinrelateddiscussionsis“webtexts”
(BallandEyman2015).ThedisadvantagecomparedtothetermTransmedia
Publicationsinthisparticularcaseliesinthefactthatwebtextsaddressa
particulartechnologicalenvironmentforTPs.However,thisenvironmentis
notanecessityforthemainelementsofthisconcept.

90 https://vimeo.com
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Itisnowclearwhyvideo-essaysareinfactanedgecase.Obviously,they
alsocombinedifferentmodalitiesinordertocarryoutamultimodaldis-
course.Video-essaysarenotonlyonemediumbecauseitstechnological
representationpackagesitintoonefileassociatedtechnologicallywitha
so-calledmedia type91.Inthecontextoftheanalysisofdigitalpublication
formatsthemediatypeaspect,however,isnotwithoutvalue.Publication
formatsareaconflationbetweenconceptualandtechnologicaldefinitions.
Thepresentstudy,accordingly,referstoTransmediaPublicationsaspub-
licationscombiningbothdifferentmediainthesenseofpresentingamulti-
modaldiscourseaswellasofdifferenttechnologicalmediatypes.

The Story of Transmedia Publications

ThebeginningoftheTPconceptcouldbesetaround2005withtherelease
of Vectors,aJournal of Culture and Technology in a Dynamic Vernacular92 
as well as Sophie,anauthoringtoolforthecreationof“networkedmulti-
media”publications93.IntheirbriefoverviewonTPsBallandEyman(2015)
pinpointthebeginningofTPsmuchearlier,startingfrom1996withthe
release of the kairos94journalofwhichtheauthorsaretheeditors.Never-
theless,theyadmitthatatthattimethesepublicationswerenotfullytrans-
mediabuthtmldocumentsontheweb.

TheInstitutefortheFutureoftheBook,whichwasbehindthedevelopment
ofSophie,wasaprojectoftheUniversityofSouthCarolinawithdifferent
partnersaroundtheworld.Itsgoalwastheexplorationofthe“book’srein-
ventioninanetworkedenvironment”(InstitutefortheFutureoftheBook
2008).Forthispurpose,severaltoolsweredeveloped.Similarly,theVectors
journalbecamenotjustajournalbutaprojectwhichledtoinstitutional
cooperationandthecreationofsocialinfrastructure,aswillbedescribedin
greaterdetailinthenextsection.

In2014theinternationalAnthropocene Project at the Haus der Kulturen 
der WeltinBerlin95triedtoimaginenewwaysofdoingandrepresenting
science,intendedtomatchupwiththescaleofproblemstoday(Welt
2015).Itawardedthreeexamplesofso-called“FutureStorytelling”which

91 https://www.iana.org/assignments/media-types/media-types.xhtml
92 http://vectors.usc.edu
93 http://web.archive.org/web/20150206051256/http://www.sophieproject.org/

(archivedversionfromtheInternetArchive)
94 http://kairos.technorhetoric.net/
95 http://hkw.de/en/programm/projekte/2014/anthropozaen/ 

anthropozaen_2013_2014.php
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weresupposedtobestrepresentthisattempt.Thesepublicationswere
alldesignedasTPs.MorerecentexamplesofTPscomprisethejournal
Thresholds96andtheprojectVega-Pub97(Ball2017).Vega-Pubtriestodevelop
aneditorialmanagementsoftwareforthepublishingworkflowofTPs.

DuetothetheoreticalbackgroundofTPsexplainedinthenextparagraphs,
TPsaremostlycreatedinthehumanities.Nonetheless,exampleslikethe
Rich Interactive NarrativesauthoringtooldevelopedbyMicrosoft Research 
(Takedaetal.2013)ore-book-orientedapproachesfromthefieldofmed-
icine(StirlingandBirt2014)provideexamplesfromotherdomainsaswell.

Transmediality, the Outcome of a Another Perspective  
on Digital Technology

WhendefiningtransmediainTPs,itishelpfultoreviewthewaysinwhich
theinclusionofdifferentmediahasbeendiscusseduntilnow.Inmany
cases,theissueofmultiplemediaresourceswasaddressedbythephrase
of“supplementarymaterial.”Thispointstoacertainhierarchybetween
media.Atthetopofthathierarchytheremightbetext,orinthecaseof
digitalpublications,data.Ashasbeenarguedbefore,otherresources
aredelegatedthefunctiontosupportwhatiswrittenorcomputed.The
lattercaseismorecomplicatedinsofarasdatamayrepresentanytypeof
modalitysuchassoundorimages.However,ifROsorSPPsspeakofsup-
plementarymaterialinsteadofdatatheyarereferringmoretothetypeof
engagementwiththismaterial.Thus,whileaudiofilesasdatainthework-
flowarecomputed,audiofilesassupplementarymaterialaremostlikely
meanttobelistenedto.

InTPstheuseofdifferentmediaservesacompletelydifferentpurpose,
whichpreciselyemphasizesthedifferentwaysinwhichmediaresources
areproducedandperceived.Theydosobecausetheyfollowtheideathat
theuniquefeaturesofdifferentmediaofferuniquewaystorepresentand
communicateknowledge.Comparedtotheconceptofsupplementary
material,thereisnoconceptualhierarchybetweenmediaresourcesas
such.Eachmediamaycontributeitsowntruthvaluestothescientific
discourseinapublication.Therelationshipsbetweenthesewaysof
representationaremultipleandnouseofonemediacanbefullysub-
stitutedbytheuseofanotherone.Accordingly,itdoesnotmakesenseto
maintainanyhierarchicalrelationshipbetweenmediaasitisproblematic

96 http://openthresholds.org
97 https://vegapublish.com/
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toviewdifferentmediaonlyfromtheviewpointofaspecificmediatype.
TheVectorsjournalstressesthat“wepublishonlyworksthatneed,for
whateverreason,toexistinmultimedia”(“VectorsJournal”2013).

Nevertheless,thetermmultimediaremainsambiguous,sinceitisalso
usedinearlieranddifferentapplicationsofmultiplemediaresources.It
doesnotmakeanystrategybehindtheseusagesclear,atleastnonethat
goesbeyondaggregation.Thisisthereasonwhythetermtransmediasuits
better.Itemphasizes:

…afusionofoldandnewmediainordertofosterwaysofknowing
andseeingthatexpandtherigidtext-basedparadigmsoftraditional
scholarship.(“VectorsJournal”2013)

Transmediapublicationsseektorepresentaformofknowledgewhich
doesnotresidewithinthemediaresourcesbut“inthespacesbetween”
(McDonaldandTrettien2016).

[Figure3.2]The“Lo.-Fi.Manifesto”publishedintheKairosJournal.Thepicturewas

modifiedforprint.Inordertogettheauthenticcolorimpressionrefertohttp://kairos.

technorhetoric.net/20.2/inventio/stolley/.
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Inhis“Lo-FiManifesto2.0,”Stolley(2016)givesagoodexampleofhow
simpletransmedialityisusedbypublicationsintheKairosjournal(see
figure3.2).TheManifestoisapleafortheuseofsimpletechnologies,
mostlyinthespiritoftheKISS98principlethatwascoinedintheUNIXworld
backinthe80s.Stolleywantstochallengethedevelopmentofcomplex
piecesofdigitaltechnologyandsoftwareincurrenttime.

[Figure3.3]“TotalityforKids,”aTransmediaPublicationfromtheVectorsJournal.The

picturewasmodifiedforprint.Inordertogettheauthenticcolorimpressionrefertohttp://

vectors.usc.edu/issues/7/totality/.

However,thischallengeisnotonlypresentedbyarguments.Thearticle
iswritteninamonospacedfontandusescolorsfromthesolarizedcolor
palette.Itrefrainsfromusinganyimagesormediaotherthantext.Infact,
thereareiconographicelementssuchastheheader,buttheauthoruses
charactersinordertodrawtheimage.Bothfontandcolorschemeallude
toterminalenvironmentsandtominimalisticeditorslikevim99 which are 
operationalbeforeanygraphicaldesktopenvironmenthasbeenloaded.By
doingso,colorandfontlinktoacertaindiscourseandenvironmentwhich
matchesthemainargumentofthetext.Inthisrespect,theabsenceof

98 KISSisanacronymforKeep It Simple and Stupidwhichdescribesacommonethosfor
thedesignofsoftware.

99 http://www.vim.org/
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othermediaisanexplicittransmedialdesigndecision.Thereisnotjustno
mediabutbynotusingit,multi-mediaisaddressedexplicitly.

McKenzieWark’s“TotalityforKids”(2013)choosesacompletelydifferent
approach(seefigure3.3).Stolley’stransmediastrategycanbedescribedas
arepetitionthroughoutonenon-textualmediastrategy.Thevisualsofthe
articlereaffirmthestatementofthewrittentext.Nonetheless,thestrategy
doesmorethanjustillustratetheargument.Infact,itcouldbesaidthat
thisconstitutesmoreacontradictiontoStolley’sintent,insofarasitmakes
thewholeresourcetechnicallymorecomplicatedthanitneedstobe.In
contrasttoStolley,Warkdesignsadenseentanglementbetweentext,
sound,drawing,time,andinteractivity,inwhichthelineofargumenttruly
growsoutofallthesecomponentscombined.

The publication investigates the story of the situationist international in 
Paris,betweentheearlyfiftiesandtheseventies.Itdoessobyembedding
snippets from the line of arguments in situationist theory into historical 
eventsthatarepresentedasagraphicnovel.Therebythevisualsspeakof
historywhilethetextdevelopsatheoreticaldiscourse.Anotherpeculiarity
isthatthereisthenotionofpages.However,theshiftbetweenpagesis
automaticandisalwaysscheduledinsuchawaythatthereadercannotget
everythingthatisonthescreen.Thisdecisioncreatestheeffectoftran-
sitoriness,whichdoesnotonlyemphasizethehistoricityofthewholedis-
course,butalsoproducesthefeelingthatsomethingislostorsituational.
Thisfeelingcoincideswiththeend,inwhichtheobjectiveofthemovement
itselfislost,anobjectivethatconsistedofchangingthesocio-cultural
realityofcapitalism.

Itisalsopossibletointerrupttheautomaticallyscheduledflowofpagesby
mouseclicks,enablingthereadertogetfurthertextexplanations,pas-
sagesfromtheoreticaltexts,andothermaterial.Morethanjustgiving
contextinformation,thisfeatureenablesashiftbetweenatheoreticaland
ahistoricalperspectiveontheverysamecontent,bymeansofdesigning
timeandinteractivityasmediumtocreatediscourse.

Anotherstrategytorelatedifferentmediatogethertocreateanargument
ispresentedbyScalar100.Scalaroffersthepossibilityofrenderingthepub-
licationorpartsofitindifferentviews.Viewsvaryintermsoftext-focused
orvisuallyfocusedpresentationofcontent.Forinstance,thepathview
enablestoseehowdifferentcomponentsinapublicationmightrelatewith

100 https://scalar.usc.edu/scalar/
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eachotherinotherwaysthantheintendedreadingpath.Otherviewsmay
providestatisticalinformationorvisualaccesstothecontent.

SayersandDietrich(2013,11)callthisstrategyadesignofmultiple“modes
ofattention,”inwhichthenarrativestrategybehindthoseviewsisthecon-
structionofspecifictypesofperceptionofcomponentsinapublication.
Theunderlyingclaimisthatthereisnoargumentorinformationwhichis
independentoftheenvironmentinwhichitiscreated,andwhichhastobe
experienced(Svensson2010,para.150).Infact,thisclaimturnsthewhole
approachofradicallyisolatingcontentfromformexperiencedinother
digitalpublicationformatsupsidedown.Accordingly,digitaltechnologies
allowaclearerviewofthefactthatformisalwayscontent,andpermit
makinguseofthisaspectformorepowerfulpublications.

Theabilityoftheusertoactivelychangebetweenviews,ortodecidewhen
shewantstointerrupttheautomaticflowofthedefaultlineofarguments
introducesinteractivityasitsown“medium”forstrategicnarrative
purposes.Thedesigndecisionsconcerninginteractivitynotonlyshape
howmuchfreedomareaderhasbutalsoinwhichaspectswithinthelineof
argumentsinteractivitytakesplaceandinwhichnot.Thereby,interactivity
doesnotnecessarilyunderminetheauthoredlineofargument.Itcan
alsomakeitmoreconvincing.Forinstance,certainpointsmayseemmore
authenticwhentheyareexperiencedbythereader“onherown.”

Theseexamplesforthetermtransmediasubstantiateanunderstandingof
digitalmediawhichisfundamentallydifferentfromthosefoundinother
concepts.Theapproachtotechnology,inthiscasedigitaltechnology,
informedbycommonargumentsfromculturaltheoryandthehumanities,
isverydifferentaswell.

Correspondingly,McPherson,inalectureattheRewiring the Future of Pub-
lishingconference(summarizedbyAdema2014),criticizestheso-called
stackmodelofcomputerarchitecture.Inthismodel,computerarchitecture
isrepresentedinahierarchywhichfromthebottomupconsistof:plat-
form,code,function,interface,andreception.Ithasbeenshownthatin
approachestopublishingthatareinformedbycomputerscience,this
hierarchyequatestoanepistemologicalhierarchy.Formcanbesubtracted
fromcontentbecauselevelsbelowtheinterfaceleveldonotinterferewith
thereceptionlevel.

McPhersonarguesthatthismodelisinconsistentintwoways.First,
it neglects that the fabrication of the platform is the result of a cul-
turaldecision-makingprocessandtherebyequallyascontingentasthe
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interface.Second,thedifferentlevelsmightbeusefulforunderstanding
digitaltechnology,butonlyiftheirrelationshipisconsiderednon-
hierarchicalandreciprocallyinfluentialincontinuouslychangingways.
Thus,itcouldbearguedthattheproliferationofdifferentdigitaldevices
andplatformsisprovokedbythereceptionlevelwhich,farfrombeingpas-
sive,stronglyinfluencestherefurbishingofplatforms.

Ultimately,nooneviewisadirectrepresentationofdata.Rather,
eachshapesaudienceperceptionandconstructsbothasubjectand
anargument(whicharesteepedindisciplinaryhistoriesofinter-
pretation).(SayersandDietrich2013,10)

Viewsandtheirentanglementwithdifferentmediaaddressdifferentways
ofperceivingtheworld,butalsodifferentwaysofengagingwithit.The
arrayviewofanimageasanumericalthree-dimensionalarray101 is meant 
foracomputationalcontext,whilethe“image”viewsuggests“experience.”
Yettheeffectofonetypeofconsiderationcanchangetheactivitiesofthe
otherandviceversa.

Theframingoftechnologicalconceptsassocio-culturalangleswhich
interactwithothersocio-culturalconceptsonanequallevelispushed
furtherbyMcPherson(2010).Inthispapershecriticizescomputational
approachestodigitalpublishing,aswellascertaintypesofdisapproval
ofdigitalpublicationsfromhumanitiesscholars.Theauthorremarksthat
bothdiscoursesdealwithnarrativeorganizationofarguments,linear
structure,andinterpretativemethodologyaspropertiesthatbelongto
thetextandprintworld,whiledigitaltechnologieshaveaneedofdifferent
methodologicalandorganizationalprinciples(networkstructuresand
quantitativemethodology).

McPhersonarguesthatthisassumptioniswrong,sinceatextdoesalso
providenon-linearrelationships,anddigitaltechnologiesenableauthoring
ofmuchmorethanwhatisdoneine-Science.Shestatesthatthismismatch
iscausedbytwobinaries:thebinaryofdatabasesandmonographsonthe
onehandandofinterpretationandquantificationontheother.Whileboth
binariesaretwodifferentthings—artifactsandmethodology—theyare
treatedasoneandthesamethinginthediscourseaboutdigitalpublishing,
justasitissuggestedbyapurelytechnicalinterpretationofthestack
modelabove.

101 TheopenCVpythonclientfortheimplementationofsoftwareprojectsincomputer
visiondoesrepresentimagesinathree-dimensionalnumpy-arraywhereeach
dimensionencodesinformationaboutonecolorchannelintheRed,Green,Blue
spectrum.
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TheconceptofTPsisthereforepartofabroaderscientificendeavorinthe
humanities,thatofchallengingtheusageofcertainbinariesthatareoften
drivenbycommonviewpointsofdigitaltechnologies:

Thus,it[Scalar]mediatesawholesetofbinaries:betweencloseand
distantreading,userandauthor,interfaceandbackend,microand
macro,theoryandpractice,archiveandinterpretation,textandimage,
databaseandnarrative,andhumanandmachine.(McPherson2014,
185)

Transmedia Publications as Humanist Forms of Experimentation

ItwouldfallshorttoonlypresentthetheoreticalbackgroundofTPsin
contrasttootherviewpoints.TransmediaPublicationsarealsopartof
aresearchprograminthehumanitieswhichsetsandpromotesitsown
goals.ItcouldevenbesaidthatuptoacertainextentTPsarenotjusta
newtypeofpresentingresearchresults,buttheprimarygoalofacertain
researchlineitself.

Accordingly,Svensson(2010),inhispioneeringoverview“TheLandscapeof
DigitalHumanities,”callstheVectorsjournaltheepitomeofacertaintype
ofhumanities.AlludingtoMcPherson,hecallsthisresearchfield“Multi-
modalHumanities.”Hedescribesitasdrivenbytheattempttochallenge
commonideasofformandcontent,leadingtoanotionofresearchas
artisticpracticeandscienceasanareaofactivismandintervention.The
lastpointisbasedontheargumentthatscientistsneverjustrepresent
theworld,butbyrepresentingitautomaticallyshapeittothelikingofthe
representation.

InthisrespectTPsinvestigate“whatmightcountasscholarlyargument”
(McPherson2010,2).Itwasindicatedthatevenoutsideofapoliticalnotion
ofsciencethisresearchquestiondoesbynomeansconstituteagoal
initself.Accordingly,theFutureStorytellingcontestwassetuparound
theargumentthattheproblemsofourtimecanonlybeadequately
representedinatransmediafashion.Therehasbeenastrongbasefor
suchthinkinginhumanitiesresearchforalongtime.In1991,Flusser
(1994,40)alreadywrotethat“esistoffensichtlichgeworden,dassdie
Probleme,diesichvorunsauftun,eserforderlichmachen,siedurchsehr
vielraffiniertere,exaktereundreichereCodesundGestenalsdiedes
Alphabetszudenken.”102

102 “…ithasbecomeevidentthattheproblemsweexperiencetodayrequirethinking
intermsofcodesandgesturesthataremuchmoresophisticated,exact,andricher
thanthoseofthealphabet.”(author’stranslation)
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Thepluralityofrepresentationstrategies,however,doesnotmeanthat
TPsareallaboutthecreationofnewpublications.Theysometimes
makeexplicitreferencestoahistoricalpublicationformatthatisclosely
relatedtothehumanitiesandthatisconsideredtobeindangertoday:the
monograph.Consequently,McPhersonassertsthat:

…newformsofexperimentationandbookishnessarenecessary
ifwearetoadvance(andperhapssave)scholarlypublishinginthe
humanities.(McPherson2010,2)

Correspondingwiththeculturalcritiqueofatechno-deterministicangle
onpublicationsandwiththefield’sinterpretationofresearchasanactof
socialengagement,thepreservationofthehumanitiesmonographcannot
becarriedoutinanormativetop-downmanner.Insteaditneedstobe
laidoutasasocialprocessinwhichnewformsofpublishingshouldbethe
resultofahopefullydemocraticprocessofnegotiation:

…thebookshouldbeseenasaprocessofmutualbecoming:aformof
intra-actionbetweendifferentagentsandconstituencies(humanand
non-human).(Adema2015,viii)

ThisisalsothereasonwhyMcPhersontalksaboutnewformsofbookish-
nessintermsofexperimentationandwhysheencouragesexper-
imentation.Accordingly,abroadrangeofapproacheswillprovidemore
inputforthefutureofthemonographandassurethedemocraticcharacter
oftheprocess.InthisrespectMcPhersonremarksthat“Vectorsispartand
parcelofthisbroadercultureofexperimentationandchange”(McPherson
2010,5).

ThisethosofexperimentationisverymuchcelebratedacrossallTP
projects.Thus,theif:bookinitiative,whichformspartoftheprojectbehind
Sophie,definesitsprimarygoalin“exploringdigitalpossibilitiesforlit-
eratureandthefutureofthebook”(Meade2013).TheFutureStorytelling
contestissetuponthequestion:“Whatkindsofcrossmedialstoriescan
betoldabouttheAnthropocene”(Welt2015)andTPjournalschoosenames
liketheJournal of Visual Experiments, and Audiovisual Thinking.

Two Types of Consequences of a Different Notion of Technology

Ithasbeenpointedoutseveraltimesthatallthesignificantdifferences
betweenTPsrootinadifferentevaluationoftechnologyingeneral,
andofdigitaltechnologyinparticular,fortheprospectofscholarly
publications.Svensson(2010par.31)explainsthisdifferencebystressing
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thattheresearchfieldinwhichTPsarecreatedisconcernedwithdigital
technologiesasaculturalphenomenonandaresearchobjectinsteadof
technologyasan“instrumentaltool.”Thelastparagraphsexplainedwhy
thisissoandwhattheconsequencesofthisfactforthemanygoalsofTPs
are.TheconsequencesforthetechnologicalimplementationforTPsand
theirenvironment,however,stillneedtobediscussed.

Acrucialissuealsostressedbyotherprojectsalreadyconcernsthesupport
oftheauthoringprocessofdigitalpublications.Forobviousreasons,the
creationofTPsisanextremelydemandingprocess,varyingaccordingto
thetransmedialcomplexityoftheparticularcase.Maybeitwasthefact
thatthischallengeissoevidentthatmadethefieldofTPs,incontrastto
otherapproaches,respondtoitfromtheverybeginningandwhythey
havecreatedasetofsophisticatedauthoringtools.Besides,itcanalso
beseeneasily,fromwhathasbeendescribedsofar,thatthisisalsothe
resultofeffortstoenableresearchersinthehumanitiestoengageindigital
technologies.

AmongthesetoolsareSophie,theRich Interactive Narrative Framework103,
ScalarortheDynamic Backend Generator(VectorsJournal2008)someof
whichwereevenawardedingeneralpurposecomputermagazines(Fenton
2013).Themainpurposeofthesetoolsistomakedifferentdigitalresources
manageablefortheconstructionofmultimedianarrativesandtomakethe
resultexportable.Thetoolsintentionallytrytoabstractfromaviewwhich
reflectstechnologicalneedsandperformthetaskoftransformingthecon-
ceptuallydefinedpublicationintoatechnologicalimplementation.

Althoughthesetoolsexist,theyareoftennotused.ThecaseswhereaTP
isdesignedbyateamconsistingofhumanistresearchersandcomputer
scientistsarenotsorareinstead.Thissituationmightalsoreflectthe
factthattheperspectivesoftransmedialitycreateneedswhichcan
neverbefullysupportedbystandardizedtools,becausetheareaswhere
standardizationtakesplaceinothercontextshavetobeavailabletothe
individualpurposesofresearcherssimplybyconceptdesign.Thisaspect
alsoindicateshowresourceintensivethecreationofTPscanbe.

Sofar,thediscussionofthetheoreticalbackgroundofTPshasmostlyhigh-
lightedissuesthatbenefitfromatransmediaapproach,whilethelastpara-
graphindicatedthattherearealsoissueswhichbecomemoreproblematic
andwhichhavenotbeenwhollysortedout.Atleastoneoftheseissuesis
tightlyboundtothethemeofthecritiquesofbinaries,givenbyMcPherson,

103 https://www.microsoft.com/en-us/research/project/rich-interactive-narratives/
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especiallythegoalof“meldingformandcontenttoenactasecond-order
examinationofthemediation”(“VectorsJournal”2013).

Althoughseriousargumentsforthiscritiqueexistonthetheoreticallevel,
allofwhicharediscussedabove,thebinaryofcontentandformdoes
alsoreflectsomeverypragmaticneeds.Forinstance,itenablesadis-
tinctionbetweencoreandcontingentpropertiesofanobjectofinterest.
Theoreticallyandpoliticallysuchaprioritizationmightappearproblem-
atic,butwhenitcomestothequestionofmaintainingandsustaining
multimedianarrativesaspublications,prioritizationofadditionalcriteria
isvalid.Whenrelatedstakeholdersareabletodevelopaprofileforcertain
publicationtypes,itmeansthattheyareabletosupport,maintain,and
buildanenvironmentaroundit.Thisisoneofthereasonse-Science-
orientedpublicationconceptssoeagerlyandradicallyseparatethetwo.
Strivingforacompleteconflationbetweenformandcontentjeopardizes
thesustainabilityofpublicationsassocio-culturalobjects,aswillbeshown
inthefollowingparagraphs.Thus,theissueisnotthatalinebetweenform
andcontentexistsassuch,butthatimposingandimplementingsuchaline
isaconceptualtooltomakedigitalpublicationsmanageable.Consequently,
Ball(2016,52)admitsthat“webtexts[TPs]canbedifficulttostabilizedueto
theirtechnologicalandmediainnovations.”

BallandEyman(2015)giveaverygoodexamplefortheaforementioned
consequences.In2015already,theauthorsstatedthatnoeditorialwork-
flowexistsforTPs.Intheirstudytheylistavarietyofreasons,allrelatedto
theindividualcomplexityofTPsandthetopicoftheconflationofformand
content.Theyillustratehowtheseissuescreatecomplicatedconditionsfor
requirementssuchasthereview,citation,dissemination,orarchivingof
TPs.

TheproblemofarchivingcanbedemonstratedwellusingtheScalar
project.ComparedtootherprojectsScalardoesinfactprovideasophis-
ticatedmodelfortheexportofTPs.ForthepublicationofTPs,Scalar
providesawebplatformwhichorganizessomeoftheaforementioned
tasks.Nonetheless,theexportmodel(in2016)onlydescribespartsofa
TP.Moreprecisely,itonlyconsiderstheresourcesincludedinaTPaswell
asthelinks(paths)betweenthem.TheScalarviewswhich,ashasbeen
said,formacrucialaspectoftheScalarlogicsarenotpartoftheexport
model.Additionally,somedesignelementsthatareprovidedbythe
authoringsoftwareandtheScalarplatformarenotrepresentedeither.
Inconsequence,thedatamodelre-introducesaseparationbetweencore
elementsofapublicationanditsrepresentation,aseparationthatwas
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substantiallychallengedbytheprojectbefore.Onlytheplatformassures
thestatusofTPsastransmedial.Theexportintotheaforementioneddata
modelonlyturnsthemintoanaggregationsuchasthosedescribedin
section3.2.1withoutthepossibilityofreproducingthemasTPssomewhere
else.

Scalarisstillapositiveexception.ItexportspublicationsasRDF,thereby
complyingwithcertaintechnicalstandards.OtherTPsareevenmore
dependentontheirenvironmentandoftendonotprovideamachine-
readableorsoftware-independentversion.

Issuesregardingarchiving,long-term-preservation,andintegritybelong
tothemostsubstantialchallengescausedbythepeculiarrelationshipof
TPstotechnology.Svensson(2010,para.149)evengoesastepfurtherand
remarksthat“thetechnologyitselfdoesnotseemtobeaprimaryfocus.”

Althoughthisassertionisquiteharsh,manyobservationssupportit.Many
TPs,forinstance,areimplementedinFlash.Flashisanoldproprietary
technologywhich,forexample,isnotsupportedanymorebybrowsersin
mobiledevicesandwhichposesmuchmorechallengestotheissuesofthe
typediscussedconcerningarchivingbefore.

Vectorpublicationslikethe“RoaringTwentieth”(Thompson2013)donot
provideeitheralinted104norpersistentcitationURL.Inamodernbrowser
environment105audiostreamssometimesworkandsometimesdonot
work.Thisisasubstantialissueinapublicationwhichisprimarilycon-
cernedwithsound.

ManyVectorspublicationsletthebrowsergetstuckinthetabofthe
publicationsothatthebrowserhadtoberestartedinordertobeableto
changetabsagain.ThePhotomediations(Zylinskaetal.2015)publication
byJoannaZylinskacreatesasecondscrollbaronthewebsitefordesign
purposes.However,incertainsituationsthisseemstoconflictwiththe
browserscrollbarandscrollingisnotpossibleatallanymore.Somelinks
fromtheindexpagedonotopenthecorrespondingpageafteracertain
sequenceofprevioussteps.

104 Inthepresentcontextlintingmeanstouseanunderstandable,clean,andstand-
ardizedstructuralschemetodefinelinksthatsubtractsfromthetechnological
environmentinwhichthelinkisdefined.

105 ThepublicationwasrenderedinaFirefoxbrowserversion46.
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Summary

Allthingsconsidered,TPsintroduceasubstantiallynewapproachtothe
designofdigitalpublications.Thisapproachissoradicallydifferentfrom
thosethatwereoutlinedalreadythatTPsseemtorepresentanopposing
pointofview.Thedifferenceisbasedonaveryspecificevaluationofthe
roleofdigitaltechnologiesforpublishing.Moreprecisely,TPsaddress
technologyasacatalystfornewformsofmeaningandcommunication,
andnotasamechanismtomakescholarlycommunicationmoreefficient,
implyinganunderstandingofthetermshapedbyinformationand
computerscience.ThisisbasedonthefactthatforTPsdigitaltechnologies
arethemselvesexpressionsofculturalconstructsandthuscanalsobe
appropriatedindifferentways.Theyaretherebynotabletoimposea
certaintypeoflogic.

TransmediaPublicationsresemblealineofargumentwhichcommonin
thehumanities.Withoutdoubttheseargumentsareablindspotinthe
conceptualspaceofotherpublicationconcepts.Ontheotherhand,ithas
beendemonstratedthatmorecomplexreflectionsontechnologyindigital
publicationsinstigatemorecomplexchallengesforthesocio-technological
environmentofcorrespondingpublications.Hence,thequestionof
efficiencyremains,albeitinadifferentguise.Beyondsustainability,itcalls
foradditionalviewpointssuchasthereadabilityofTPs.Whileothercon-
ceptswerefocusedonthereadabilityofpublicationsformachines,TPs
needtoconsiderthereadabilityforhumansandforthesakeofscholarly
communicationaswell.Unfortunately,thediscourseonTPsrarely
approachesthisquestion.

ThebenefitofexistingTPscanfurthermorebechallenged,ifitiscompared
withthefield’sgoaltocreatenewtypesofmeaningandmorepowerful
modesofrepresentation.ManymediapropertiesofTPsconcentrateon
atmosphericaspectsoronmirroringthemainpointsofthetext.While
supportersoftheconceptwouldprobablyarguethatthetermatmos-
phericalreadyintroducesaproblematicdistinctionbetweennecessaryand
unnecessaryfeatures,theapplicationofmultimediaiswithoutquestionfar
removedfromthe“moreexactandrichercodes”thatsometimesframethe
discourse.
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Theperiodbetween2007and2013wasindeedhighlydynamicandshaped
byanimpressivenumberofindividualprojectsandinitiatives.Despite
theirfundamentaldifferences,alltheseactivities,fromROstoTPs,hadone
aspectincommon.Theyallemphasizethe“revolutionaryforce”ofdigital
technologiesinonewayoranother.Thewayinwhichthisforceisinter-
pretedvaries.

Thesuccessoftheseactivities,incontrast,remainslimited,especiallyif
evaluatedbytheirkeyagents.Consequently,DeRoure(2014b,233),akey
figurebehindROs,remarksin2014that“scientificpublicationstilllooks
remarkablyasitdidinyearspast.”Agroupofprominentcontributorsto
SPsandNPssimilarlystatethat:

…twodecadesofemergentandincreasinglypervasiveinformation
technologyhavedemonstratedthepotentialforfarmoreeffective
scholarlycommunication.Buttheuseofthistechnologyremains
limited.(Bourne,Shotton,etal.2012,41)

Inamoreemotionalmanner,Bardi(2014),involvedinLPs,asksthe
rhetoricalquestion:“ScholarlyCommunication:What’sWrongwithIt?”At
thesametimethesejudgementsweremade,thefundingformanyofthe
projectenvironmentsmaintainingtheseactivitiesended.

Anotherpossibleobservationistheemergenceofagreaternumberofpub-
licationconceptsstemmingfromthehumanitiesattheendofthisperiod.
Ashasbeenemphasized,theseconceptsintroducenewideasaboutdigital
publicationorre-interpretexistingideas.Thereisoneaspectamongthese
differencesthatstandsoutregardingitsmeaningforfuturedevelopments,
especiallyvisibleintheAiMEproject.Thisprojectputanamountofeffort
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intotheorganizationofreliablesocialstructuresarounditsUBpublication
thatisunequalledbyotherpublicationconceptsuptothattime.Itistrue
thatthescopeoffundingbehindthisprojectfacilitatedthis.However,it
alsorepresentsahigherappreciationofsocialaspectsinfluencingthe
successofdigitalpublications.

Thenextphaseinresearchondigitalpublicationsdistinguishesitselfbythe
wayittakesintoaccountthesocialcontextofscholarlypublications.There
aredifferencesbetweendifferentpublicationsconceptswhenitcomes
totheexactwaybywhichthiscontextisacknowledged.Nonetheless,its
beingconsideredinthefirstplacemarksasea-changeforallofthem.

Hybrid Publications
Oneofthepublicationconceptsbelongingtothosementionedaboveis
thatofHybridPublications(hereafterreferredtoasHPs).Itmakessense
tostartwithHPsinsofar,astheyareadevelopmentthatinvolvedpeople
whoalsocontributedtothelastpublicationconceptofthechapterabove
(TPs).HPsareaconceptrepresentingsubstantialideasthathavenotbeen
discussedyetinthisform.

ThefirsttimethatthetermHybridPublishingwasusedinconjunctionwith
aclearlymarkedresearchagendawasprobablybyMcPherson(2010)inher
alreadycitedarticle“ScalingVectors.”Inthesecondpartofthearticle,the
authordescribesinsightsfromexperiencesgainedduringtheyearsofthe
VectorsJournal.Additionally,sheintroducestheformationoftheAlliance 
for Networking Visual Culture(alsoreferredtoasANVC),anorganization
ofresearchers,libraries,archives,anduniversitypresses,asameansof
solvingissuesthathadbeenidentifiedduringthepublishingoftheVectors
Journal.

OneofthekeyinsightsfromtheVectorsprojectreflectsonthestatusof
TPsasexperimentalspaces.McPhersonstatesthatthisapproachhas
certainlimitationsandconcludesthat:

…weneedtoevolvemore“standardized”structuresandinterfaces
thatwillallowustodelineatemorestablegenresandtoscalemulti-
modalscholarship.(McPherson2010,6)

Thisstandardizationshouldenablethecreationoftechnologicalandsocial
infrastructure,aswellasminimizetheeffortforscholarswhenproducing
TPs.Ontheotherhand,thequoteshowsthatTPsarenotconsidered
capableofallowingsuchdevelopments.TheScalarpublicationplatform
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mentionedaboveisoneoftheoutcomesofthisprocessandthealliance.
Therelationshipbetweenthetwonames“Vectors”and“Scalar”highlights
verywellhowtheallianceandtheScalarplatformareshapingtheissue
ofdigitalpublications.Thegoalistofindscalarsonthevectorsofdigital
publishing.

ThesectiononNPscontainedadensedescriptionofstrategiesbywhich
those publications try to transfer certain requirements of publications 
fromsocialagentstotechnologicalplatforms.Thistransfershouldmakeit
possibletoremovestakeholders,namelypublishersandeditors,fromthe
ecologyofpublishing.TheHPs’approachanditsunderlyingconvictionsare
theoppositeofNPsinthis.Boththeevaluationofstakeholdersandtheir
relationships,aswellasthesocialfunctionofreferenceimplementations
arebasedondifferentpointsofinterest.

Thedifferencestartswiththetypeofdiscussionthattakesplacearound
theissueofstandardizedstructures.Inthespiritinwhichtheyare
addressedbytheNPsexample,standardsareoftenconceptuallytaken
forgranted.Theyfollowastrategywherecertainstandardsareadvo-
catedagainstexistingsocialstructures,whichneedtoadapt.Accordingly,
CameronNeylondiscussesinhisblog:

…thatthebestwaytogetresearcherstobeseriousabouttheissue
ofmodernizingscholarlycommunicationswastoletthescholarly
monographbusinessgotothewallasanobjectlessontoeveryone
else(Neylon2012,para.1)

IntheHPsapproach,manyoftheissuesthatintheeyesofpeoplelike
CameronNeylonarealreadysortedoutactuallyarenot.Theidentification
ofstandardizedstructures—socialandtechnologicalones—dependson
greaterinsightsintoquestionslike:“howwilleditorialfunctionsandtheir
temporalitiesshift…?,”“whowillberesponsibleforupdatingandsustaining
digitalpublications?,”“whatrelationshipsmightevolvebetweenpresses,
libraries,andarchives?”or“howbesttoorganizethedigitalarchiveto
facilitatescholarlyanalysis?”(McPherson2010,10–12),questionsthathave
notbeenansweredcomprehensivelyenough.

ItistruethatHPsaskthesequestionsmainlyforpublicationsfollowing
theTPsandrelatedconcepts.Nevertheless,theattitudeisverydifferent,
andtheScalarportalisameans,notofestablishingapointofreference,
butofcreatingan“experimentalspaceforpublishingfocusedonunder-
standingtheentanglementbetweenpublishingtechnologyandculture”
(Adema2015,38).Furthermore,thisnewtypeofexperimentisajoint
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ventureofallstakeholdersinthepublishingsector,astheallianceconsists
ofrepresentativesofallofthem.

An Integrative Perspective on Digital Publications

Thedifferencewiththisfreshattempttodigitalpublicationsisvisibleina
varietyofdiscussionsandactivitiesthattakeplaceinthecontextofHPs.

Thebestexamplearethetopicsofopenaccessandopenscience.Itis
transparentthroughoutthisworkthatstrongethicalargumentsaremade
aboutopenaccesspublishing.However,ofsimilarimportanceistheaspect
thatthesuccessofmanyofthepublicationconceptsdependssignificantly
ontheavailabilityofopenaccessresources.Thediscussionsofthesepub-
licationdesignsandopenaccessmutuallysupporteachother.

AsHall,Kuc,andZylinska(2015)pointoutintheir“GuidetoOpenand
HybridPublishing,”thisisnotsignificantlydifferentforHPs.HybridPub-
licationsdonotrejectopenaccess.Thetitleoftheguidementionedabove
evenextendsthenameofHPswiththeterm“open.”TheVectorsjournal,
furthermore,wasanopenaccesspublicationfromtheverybeginning.
However,advocatesofHPsalsostressthedifficultiesofopenaccess.

Moreprecisely,theyarguethattherearelotsofunansweredquestions
barringopenaccessfrombecomingasociallyandeconomicallysustainable
endeavor,especially,butnotlimitedto,thecaseofnewdigitalpublication
formats(McPherson2010,11).Asitwillbecomeclearlateron,HPsdonot
rejecthistoricalpublicationformats.Inthehumanities,thisformatis
typicallythemonographthatpeoplelikeNeylonwanttoseegoingtothe
wall.

Burkhardt(2015)fromtheHybridPublishingLab,aswellasEveand
Edwards(2015),clearlystatethatcommonopenaccessbusinessmodels
donotworkoutformonographs.1Reasonsrelatetotheformatitselfand
todifferentsocialconditionssuchasfundingschemesinthehumanities.2 
However,insteadofgivingupontheseformats,initiativesofHPstryto
formallianceswithopen-mindedpresseslikethoseinvolvedintheANVC,
inordertodevelopspecialopenaccessmodelsthatmightworkwithin

1 Inthecommonopenaccesspublishingbusinessmodelitistheauthorwhohasto
payafeethatcoversthepublicationanddisseminationcosts.Argumentsforwhy
thisisproblematicinthecaseofthemonographaregivenbyHerbandSchöpfel
(2018).

2 ForfurtherdetailsonthismatterseealsoCollins,Milloy,andStone(2015),Milloyand
Collins(2016),Ferwerda,Pinter,andStern(2017).
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particularenvironments.Tothisend,theHybridPublishingLabformed
theOApublisherMeson PressandalsocontactedDe Gruyter,animportant
publisherinthehumanitiesbutnotparticularlyknownforpushingopen
accessforward.VectorsbecamepartoftheOpenHumanitiesPress,an
openaccesspublisherforthehumanities,whenthisinitiativewaslaunched
in2009(OpenHumanitiesPress2015).Finally,Scalarcooperateswithmore
thanonepress.

Anotherintegrativeapproachtoopenaccess,regardingtheissueof
revenueandfinancialsustainability,isproposedbyHall,Kuc,andZylinska
(2015)intheir“GuidetoOpenandHybridPublishing.”Theauthorsdefinea
strategycalled“subsequentmonetization.”Subsequentmonetizationdoes
notunderminethecoreofopenaccessinHPs,butproposesderivatives
andreformattedversionsoftheoriginalcontent.Theysummarizethat:

OpenandHybridPublishinglearnsfromopenaccess,itsometimes
borrowsfromOA;itmayincorporateOAstrategies,butitcanalsogo
beyondthem.(Hall,Kuc,andZylinska2015,4)

Thediscussionofopenaccessisprobablytheonetopicinwhich
peculiaritiesofanintegrativeapproachtodigitalpublicationscanbe
illustratedbest.Significantdifferencescanneverthelessbeobservedin
otherareas,too.Scalar,forinstance,followsbestpracticesoftheCritical 
Commonsinitiative(CriticalCommons2016).Asthenamesuggests,Critical
CommentsreferstotheCreativeCommonsinitiative.However,instead
ofjustfocusingonlicensingissues,CriticalCommonsevaluatesbest
practicesoffairuseandreuseofmedia.Theethicalissuesofopenaccess
aretherebycruciallyextended.Additionally,theapproachemphasizesthat
positiveeffectsonthefieldofpublishingdonotjustderivenaturallyfrom
theintroductionofcertainlicensingmodels.

ItisalsosignificantthatScalarpublications—whicharealsoaggregated
publications — use semantic web technologies for the integration of 
resourcesbutdonotlimittheissueofinteroperabilitytothisonesolution.
ScalarmakescontractswithpartnerarchivessuchastheInternet Archive3or 
the Visual History Archive4 of the Shoah Foundation5.Thesecontractsassure
thatcriteriaoffairuseinthesenseofCriticalCommonsarekeptbeyond
issuesoflicensing,andthatinteroperabilityismaintainedbeyondthe
technologicalprotocol.Fromthestudyof(DoorenboschandSierman2011),

3 https://archive.org/
4 http://vhaonline.usc.edu
5 https://sfi.usc.edu/
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outlinedintheEPssection,itbecameobviousthatsuchanapproachis
criticalwhendealingwithdistributedmediaresources.

Thistypeofinteroperability,whichcouldbecalledsocialinteroperability,
extendstheperspectivesoftechnological,structuralandsemanticinter-
operabilityofcomputerscienceaddressedinpreviouspublicationdesigns.
InthetenrecommendationstocreatingHPsbyHall,Kuc,andZylinska
(2015),noneactuallytackleissuesoftechnologicalinteroperability.Fur-
thermore,thetransformationofonepublicationversionintoanother—for
instance,awebsitewhichisturnedintoaprintbook—isdescribedas
aprocessbasedonhumanintervention.Theauthorsdonotjustignore
aspectsofinteroperability,butfollowtheimplicitcritiqueinHPsthat
technologicalandformalperspectivesoninteroperabilityarenotalways
themosteffectiveonesandhavelimitedimpactonthesocialworldona
generallevel.

Defining Hybrid Publications

AcleardefinitionforHPs,albeitaddressedasaspecificpublicationtype,
doesnotexist.ItistruethattheconceptofHPsemergedpartiallyoutof
TPs.Hall,Kuc,andZylinska(2015)furthermorereferenceUBsasoneof
itspredecessors.Nonetheless,itskeyaspectisanargumentbywhichit
opposestheattitudeofmanyotherpublicationformats.Accordingly,HPs
arguethatitisnotpossibleanymoretofocusononespecificpublication
formatasthenewmodelforpublications.Instead,apluralityofformatsis
thewaytogo,includingnon-digitalformats.

McPherson(2010)firstusedthetermHybridPublicationinordertosum-
marizethatdigitalpublishingissuccessful—asearlyas2010—wherever
itdoesnottrytosubstituteprintortextpublications.AsLiuetal.(2016,
31)putitinthecontextoftheirhybridbookapproach:“previousresearch
suggeststhat,whiledigitalcontenthasitsadvantages,printedcontent
stilloffersbenefitsthatcannotbematchedbydigitalmedia.”McPherson,
furthermore,drawsuponexperiencesintheVectorsJournal,revealing
thatVectorsarticleswereoftenre-editedandre-publishedinprintorin
ablogpublication.Intheoppositedirection,existingpublicationswere
sometimesre-editedinordertobecomearticlesinVectors.Sheoutlines
thatthebackgroundofsuchstrategiesistheneedtoaddressdifferent
audiencesanddifferentmedianeeds,makingitimpossibletoaddressallof
theminjustoneformat.
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Hall,Kuc,andZylinska(2015)similarlycallHPscollectionsofresources,
remixedandreformattedinordertosatisfytheneedofdifferentdevices,
economicalneeds,andsocialchannels,andwhichonlycompletelyexist
whenallareconsideredtogether.

Moreclearly,theauthorsstatethatHPsaretheoneprinciplewhich
underminesthetop-down,one-to-many,and“onesizefitsitall”approach
ofotherpublicationconcepts.Intheauthor’sviewtheoneplayerwho
controlledpublishinginatop-downfashionwasthepublisher,whose
mechanismofcontrolwastheprintpublication.Incontrast,HPsadvocate
publicationsinmultipleformatsusingdifferentresourcesbypotentially
differentagents,wherethenetworkofrelatedpublicationsformsthe
abstractnotionofaHP.

Havingsaidallthis,thetaskofHPsisnottodefineapublicationbuttocata-
logueandsupportdifferentpublicationformatsaswellastheconversions
betweenthem.ThefirsteffortwasstartedbyWorthingtonandFurter
(2014).Evenifincomplete,oflowquality,andnotataxonomyinastrict
sense,theirpublication taxonomy was still the most comprehensive attempt 
tolistpublicationdesignsuptothatpointintime.

Examples of Hybrid Publication Bundles

The PhotomediationsprojectisanoutstandingexampleforaHybridPub-
lication.PhotomediationsstartedinMarch2013withPhotomediations 
Machine(Zylinska2015).Eversincethen,ithasbeenajournal-likeonline
publication,associatedwiththeCultureMachinejournalpreviously
mentioned.Itpublishesreviewedandcuratedtextaswellasvisualcontent
aroundthetopicofphotography.

Intheyear2015,JoannaZylinska,themaineditorofPhotomediations
Machine,publishedPhotomediations: An Open Book(Zylinskaetal.2015).
Thisonlinebookiscomprisedofeightchaptersdifferingbothincon-
tentandform.Thefirstchapterisacomprehensiveintroductioninto
photomediationasaspecifictheoryonphotography.Thenextfour
chaptersincludeovertwohundredimagesgroupedanddescribedinterms
oflight,motion,hybridity,andrelationship.Thephotoswerenotoriginally
createdforthebook,theyarereusedversionsofmostlyopen-licensed
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photosgatheredfromPhotomediationsMachine,Europeana6,Flickr 
Commons7,orWikimedia8,followingthespiritofremixing.

Whereasthebeginningchaptersaremeanttobeinafinishedstate,
chapterssixtoeightareopenforongoingupdatesandextensions.Chapter
sixisanopencompilationofgeneralessaysaboutphotography,while
chapter seven consist of a Tumblr9blog,conceivedasa“socialspace”for
discussiononthetopicofthebook.Thelastchapterreorganizesselected
contentsofthebookintoan“exhibition”designedinconjunctionwith
Europeana Space.Lastbutnotleast,OpenHumanitiesPresspublisheda
printpublicationofthesixthchapteroftheopenbookin2016(Kucand
Zylinska2016).

Hall,Kuc,andZylinska(2015,6)callthewholePhotomediationsHybrid
Publication“anexperimentinopenandhybridpublishin—aswellasa
celebrationofthebookasalivingobject.”Itisanoutstandingexampleof
this publication concept because it showcases excellently how the con-
ceptofhybridityinHPsrespondstotheso-calledbinariesintroducedby
McPherson(see3.11.2):itcontainsmultimediacontent,itisaclusterofwork
inprogressandfinishedparts,itremixesexistingcontentandcreatesnew
contents,therearedigitalandnon-digitalversions,andfinallyitincludes
otherpublicationconcepts.Thislistalsoprovidesabetterunderstanding
ofthedifferencebetweenTPsandHPs,evenifthereisadeepentan-
glementbetweenthetwo.

FurtherexamplesofHPsfocusingonparticularissuesoftheresearch
fieldareprovidedbytheHybridPublishingLab(Worthington2015),for
instance the Hybrid Lecture Playerdevelopedhere.ThePlayerismorelike
awebenvironmentforpublishingrecordingsfromacademiclecturesin
combinationwithimages,otheradditionalmaterials,andtranscriptions.
Theideaisagaintorepublishmaterialalreadypublishedsomewhereelse,
butinanewformatthatcreatesitsownadditionalvalue.

In the Merve Remixuse-case,theHybridPublishingLabdigitizedexisting
printmonographspublishedbythepublisherMerveandturnedthem
intoweb-publications(Worthington2016,4–7).Thegoalwastogetcertain
insightsaboutthereformattingprocesses.Theuse-caseisalsowell
suitedforhighlightingagainthatHPsarenotnecessarily“digital-first”
publications.ApublicationbecomespartofHPsthemomentdifferent

6 https://www.europeana.eu/portal/de
7 https://www.flickr.com/
8 https://commons.wikimedia.org
9 https://www.tumblr.com/
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publicationformats—digitalandnon-digital—exist.TheDebates in the 
Digital Humanitiesseries(Gold2012;Gold2016a)presentsaHPapproach
inwhichtheprintedbooksarepublishedinparalleltoawebversion,
providingsophisticatedtoolsforannotation-baseddiscussionsand
computationalanalysisofreadingbehavior(Gold2016b).

Tensions

Incontrasttotheobsolescenceofthe“onesizefitsitall”principledeclared
byHall,andasthemainpointofthelastparagraph,theunderstanding
ofthemulti-formataspectinHPsremainscontradictory.Accordingly,
Burkhardt(2015,4)alsocallsmulti-formatpublishing“single-sourcepub-
lishing”(seealsoRasch2017).However,theyarenotthesame.Theconcept
ofhybridityasitisusedinPhotomediations,Scalar,orMerveRemixis
intentionallynotsetuparoundtheprincipleofonesourcefromwhichall
otherformatsemerge.Theabovementionedprincipleandtheconceptof
socialinteroperabilityareinfactpreciselyarguingagainstit.Nevertheless,
theHybridPublishingLabhasdesignedasoftwarecalledA-Machine which 
seekstoprovideatoolforsingle-sourcepublishingaspartofHPs(Hybrid
PublishingConsortium2015).

HallcalledPhotomediationsan“experiment”(above).McPherson(2010,
6)similarlydepictsScalarasaspacefor“experimentalwork.”Onthe
otherhand,itwassaidatthebeginningofthischapterthatHPssomehow
overcomethephaseofexperimentationinherenttoTPsande-Science
approaches.Thedifferenceisadifferenttypeofexperimentingthatis
goingonevenifthetermisstillused.

Whileinthefieldofe-Science,experimentsorso-calledreference
implementationsaremadetopushforwardtheideaofafutureconsid-
eredtobeclear,HPs,ifexperimental,aresuchinordertoevaluatepossible
futures.Whileinthespiritofe-Sciencereferenceimplementationsserve
tomakeclearhowagentgroupsshouldadapt,inHPstheyservetofindout
whatthereconfigurationofthepublishingrolesmightlooklike.

Thissignificantdifferenceiswellexpressedintheself-descriptionofthe
HybridPublishingLab.Itsaysthat“UnserZielistdasProduzierenvon
WissendurchdenProzessdesMachens”10(Burkhardt2015,4).Thus,exper-
imental implementations are necessary in HPs because publishing is in a 
phaseofradicalchangewheremanythingsbecomeuncertain(McPherson
2010,1)andnotbecausetheycanbeconsideredcertainbutnotrealizedyet.

10 “Ourgoalistocreateknowledgeusingtheprocessofdoing”(author’stranslation).
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Resume

TheHPconceptfurtherdevelopstheuniqueattitudechosenbysomecon-
ceptsofthehumanities,inordertodealwiththechallengesindigitalpub-
lishing.Ithasbeenshownonmultipleoccasionsthatthisuniqueattitude
consistsofaculturalperspectiveondigitaltechnologiesandamoreopen
understandingofdigitalpublishing.

HybridPublicationsneverthelessdonotleavecertaintensions—already
experiencedwithTPs—completelybehind:thosebetweenatheoretical
evaluationofdigitalpublicationsandtheapplicationoftechnology.The
issueofmulti-formatversussingle-sourcepublishingispartofthistension.
Single-sourcepublishingexactlyrepresentsthestackmodelincomputer
science,criticizedbyMcPhersonandAdema.Likewise,thereisagreat
tensionbetweentheattempttofosterthepublishingecologyandthat
ofcreatingbetterconditionsforsustainablepublications,outlinedby
McPhersonandthesetofHPsbestpracticeslistedbyHall.Thesepractices
includerecommendationstouseserviceslikeWordPress,Flickr,Google,or
GoDaddy,whichcreateseriousissuesforpublishingonatechnical,legal,
andecologicallevel.Theseissuesarenotevaluatedinaseriousmanner,
insteadtheeaseofuseisemphasized.

ThesetensionsalsocontinuetoframethetheoreticaldiscourseinHPs.The
publicationtaxonomy,forinstance,introducesasimplebinarybetween
newandoldpublicationformats.Ittherebyreproducesanessentialistway
ofthinking,criticizedabove,andcontradictingthebaselineofarguments
inHPs.Correspondingly,Burkhardt(2015)reproducesthemotifinthe
e-Sciencediscourseondigitalpublications,statingthatthesciencesarefar
aheadofthehumanitiesinthistopic.Contrastingly,theoriginalattemptof
HPswastoescapethisverylogic.

Scaling Digital Publication Concepts
TheHybridPublishingapproachmighthavebeenthefirstpublication
concepttotakeupadifferentapproachtothesocialaspectsoftechnology
inpublishing.Itdid,however,notremaintheonlyinitiativetochoose
thisdirection.Inthepreviouschapter,theconceptofLiquidPublications
wasintroduced.ItwasarguedthatadominantaspectofLPsistheidea
ofapplyingprinciplesfromcomputersciencetopublications.TheLPslit-
eratureisfullofconcretesuggestionsandmetaphoricalterminologyinthis
respect.Intheend,apublicationiscomparedtoasoftwarerepository.
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ManyauthorslikeManghiandCastelli,whoparticipatedintheLPsproject,
re-engagedwiththetopicbytakingpartintheOpenAIRE11project.This
projecttookupmanyoftheactivitiescarriedoutbytheDRIVERproject,
namelyadatabaseofopenaccesspublicationsintheEuropeanUnionand
theconceptofEPs.Apartfrommaintainingtheworkofprojectsthathad
ended,OpenAIREwaslaunchedto“supportingthediffusionandadoption
oftheEuropeanCommissionOpenAccessmandate”(Manghietal.2010,31).
Additionally,theprojectwastomakeitpossibletoevaluatetheimpactof
thismandate.

ThefirstOpenAIREprojectstartedin2009andendedin2012.OpenAIRE
plus,whichextendedtheactivitiesofOpenAIRE,wentonbetween2011and
today.WhileOpenAIREfocusedontheinclusionofEU-fundedopenaccess
articlepublicationsandtheprovisionofcoreservices,theOpenAIREplus
projectextendedthescopetoallarticlepublicationsintheEUregionand
todatapublications.Theserviceportfoliowasextended,andaconceptual
frameworkintroducedtoupdatetheconceptofEPslateronandunderthe
newfundingschemeofHorizon 202012.

Manghi,Bolikowski,etal.(2012,3)listfourdifferentgoalsforboth
OpenAIREandOpenAIREplus.Accordingtothis,theprojectsareaimed
at“buildingsupportstructuresforresearchersindepositingFP7research
publications,”the“establishmentandoperationofOpenAIREe-Infras-
tructureforpeer-reviewedarticlesandotherformsofscientificresults,”
the“explorationofandexperimentationwithscientificdatamanagement
services,”andthe“sustainabilityoftheOpenAIREe-Infrastructure.”

ItisworthmentioningthatcomparedtothelanguageusedintheLPs
project,thesegoalsareexpressedfarmoremoderatelyandopen.Thisis
significantinsofarastheprogresscouldalsohaveintimepermittedthe
expectationofmoredefinedandambitiousgoals.Infact,thestepback
fromthehighlyinnovativebutalsoveryspecificideasofferedbyprojects
likeLPsisthemajoroneintheOpenAIREprojects.Thiswillbecomemore
transparentwhentheproblemsbehinddigitalpublicationsaspresentedby
OpenAIREaredescribedbelow.ItwillbecomeobviousthattheOpenAIRE
approachismotivatedbycomparablereflectionsonthesituationofdigital
publications,suchashavebeenpresentedbyTaraMcPherson.However,
thereactiontotheseissuesisstillfundamentallydifferentandemphasizes
adifferentwayofthinking.

11 https://www.openaire.eu/
12 Horizon2020istheprogrammaticframeworkforresearchfundingintheEuropean

Unionbetween2014and2020.
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A New Problem Awareness

LikeMcPherson,BardiandManghi(2014)nowacknowledgetherichness
andvarietyofexistingdigitalpublicationformats.Theauthorssimilarly
begantorealizethatthissituationistheresultofbroadexperimentation
onpossiblescenarios,withtheaimofintegratingscholarlypublications
anddigitaltechnologies.Incorrespondencewiththeexperiencesofthe
VectorsJournal,theyalsostressthatthisnotionofexperimentationisa
significantreasonforthelackofbroadersuccessofnewlydefineddigital
publicationobjectsinreallife.Moreover,andnowincontrasttoHPs,they
regretthataconceptualcommongroundforthesepublicationobjectsis
missing.

TheOpenAIREprojectisthefirstenvironmentdiscussedinthiswork
inwhichpeoplefromtheareaofinformationandcomputerscience
acknowledgethatconceptualheterogeneityisthemajorcharacteristic
ofdigitalpublicationsandalsoitsmajorchallenge.Itistruethatthe
topicofheterogeneityiscrucialtoalloftheapproachesconnectedto
thesedomains.Inallofthesecases,thediscussion,however,focused
onheterogeneityintermsofformalsemanticsandtechnological
implementation,notontheheterogeneityofapproachestodigitalpub-
licationsassuch.EventheDRIVERprojectevaluateddifferentapproaches
aspartofthesamedevelopment.

Anothernewandsignificantaspectisthefactthattheproblematization
ofheterogeneityisnowalsoappliedtoprotocolsusedfordataexposure.
Castelli,Manghi,andThanos(2013)specificallymentionOAI-PMH,OAI-
ORE,andtheLOD,amongothers.Curiouslyenough,theseprotocols
wereoriginallyintroducedtoreduceheterogeneity.Bystatingthatjust
thesethreeprotocolsalreadycreatesignificantconfusionaroundthe
implementationofdigitalpublicationservices,theauthorsimplicitlyadmit
thatthegoalsoftheseprotocolscouldnotbereached.Indeed,inthe
currentstudyapproachesweredescribedwhichuse“pure”LODstrategies
(NPs),orwhichadoptedOAI-ORE(ROs)byclaimingthat“LinkedDataisnot
enoughforscientists”(DeRoureetal.2013).

AccordingtoOpenAIRE,alltheabovementionedproblemscauseanother
typeofproblem:stakeholdershesitatetoinvestintodigitalpublication
infrastructuresduetouncertaintyaboutthedirectionintowhichdigital
publicationswilldevelop(Castelli,Manghi,andThanos2013).Incontrast,
digitalpublicationproducershesitatetomakeuseofexistingservices
orareunabletofindserviceprovidersthatmeettherequirementsofa
certaintypeofdigitalpublication.Consequently,theseenvironmentsare
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mostoftensetupfromscratch,usestandardsandtechnologiesfromthe
environmentinwhichtheywerebuilt,andarethereforeconsiderednon-
reusablebyOpenAIRE(BardiandManghi2015a).

Althoughthenotionofstandardizationastheonlyvalidsolutionremains
inthebackgroundofthisevaluation,itisthewordingthatmarksacontrast
withformerevaluationsofthesametype.Thisdifferenceisthefactthat
thesituationofstakeholderswithinthechanginglandscapeofdigitalpub-
lishingisaddressedinamoreunderstandingway.Agentsnotonlyrefuseto
usestandardsandtechnologies,theyarethemselvesfacedwithacompli-
catedsituation.Accordingly,Castelli,Manghi,andThanosstressthat:

Theproblemismainlycultural,sinceshiftingbehavioralnormsis
aslowprocessandrequiresallstakeholders,fromlibrariansand
repositorymanagerstodatamanagers,tounderstandanddissemi-
natethebenefitsofdatacitationforresearchers.(Castelli,Manghi,and
Thanos2013,sec.4.1)

Inthequote,datacitationismeanttobethecrucialconditionforEPs.Thus,
whiletheauthorssharetheoldclaimthatthemainproblemfordigital
publicationsisthementalstateofstakeholders,theydifferentiatethisby
acknowledgingthatchangesneedtobeintroducedinasubtleprocess.
AnotherquotebyManghietal.(2010),presentingthegoalsoftheOpenAIRE
project,showstheconsequencesofthisapparentlytinydistinction:

Experiences…showthatacceptanceandbroadtake-upbythe
scientificcommunitycriticallydependsonaccompanyingsupport
mechanisms,….(Manghietal.2010,33)

Hence,implementersofdigitalpublicationsstartedtoshiftfromjust
demandingstandardizationtoevaluatinghowtoachievestandardization.
AmajorgoalofOpenAIREistodefineanddeveloptheaforementioned
supportmechanisms.Likewise,supportmechanismsareamuchbroader
conceptthantoolsforthecreationofdigitalpublicationconcepts.Thefirst
quote,furthermore,givestestimonyofthefactthatOpenAIREattemptsto
addressspecificstakeholdersinaspecificway.

Castelli,Manghi,andThanos(2013)lookatthesituationofdatacentersand
researchlibraries.Intheeyesoftheauthors,thesearethemostimportant
stakeholdersforthedevelopmentofdigitalpublications.Besidesthe
uncertaintyaboutfuturedirectionsmentionedabove,theyarguethat
thereisanotheruncertaintyabouttheserviceprofilebothinstitutiontypes
wouldhavetoprovideinthefuture.Digitalpublications,soitisargued,
requiretheimplementationofcompletelynewservices.Castelli,Manghi,
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andThanos(2013)stressthatitisnotclearwhichstakeholdershould
includewhichservice,i.e. howspecifictasksaredistributedwithinthe
networkofexistingstakeholders.Inconsequence,differentstakeholders
responddifferently,andthealreadyexistingheterogeneityindigitalpub-
licationsincreasesfurther,resultinginmoreexpensiveinfrastructure
development.

Assanteetal.(2015)similarlyinvestigatetheroleofdifferenttypesofdigital
researchinfrastructuresfordigitalpublications.Theyarguethatinfra-
structuresfollowingdifferentpurposesarenotsufficientlyintegratedwith
eachothertoleveragetherealvalueofthepublicationsthattheyprovide.

TheexamplesclearlydemonstratethatOpenAIREdoesnotseekto
promotedigitalpublicationsbycreatingnewdemonstratorsorformal
modelsagain.ThisalsodistinguishesOpenAIREfromitspredecessor
DRIVER.Instead,ithighlightsproblemsthatsuggestengagingwithstake-
holdersandreconsideringtheirrelationships.Accordingly,Castelli,Manghi,
andThanos(2013,167)arguethatdigitalpublicationinitiativesneedto
integrateintolarger“eco-systems.”

Scaling the Network

Differentmeasuresweretakeninordertoprovideorientationandsupport
forstakeholdersfollowingthedefinitionoftheproblemabove.Manghi,
Bolikowski,etal.(2012)summarizesomeoftheseefforts.Accordingly,
OpenAIREtriesto“efficientlydisseminatebestpractices,guidelines,
initiatives,andevents”(sec. 1)andseekstoengagewithexistingprojects
such as DataCite,13 Mendeley14,ORCID15,EUDAT16,REIsearch17.

Inordertosufficientlyachievethisagenda,OpenAIREestablishesa
“Europeanhelpdesksystem”(RettbergandSchmidt2012;Manghietal.
2010;Koukounidou2017).Thishelpdeskisacentrallycoordinatednetwork
ofnationalagentsfromtheresearchrepositorydomain.Accordingto
Manghietal.(2010),itisusedforseveralpurposes.First,beinganetwork,
itshouldfacilitatetheaforementioneddisseminationprocess;secondly,it
shouldprovidehelpforissuesregardingthemanagementofopenaccess
repositoriesandforfacilitatingthepublicationofresearchresultsinit;
finally,thehelpdeskshouldfosterrelationshipswithexternalstakeholders

13 https://www.datacite.org/
14 https://www.mendeley.com/
15 https://orcid.org/
16 https://eudat.eu/
17 http://reisearch.eu/
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inordertoextendthenetworkofopenaccesspublishingstakeholders.The
helpdeskexplicitlyaddressesmultiplestakeholdersandnotjustrepository
managers.Amongthemarealsoindividualresearchersaswellasresearch
institutions.

The same applies to the OpenAIRE Guidelines(OpenAIREplus2013;Príncipe
etal.2014).Theseguidelinesconsistofthreedifferentsectionstargeting
dataarchives,documentrepositoriesandCurrent Research Information 
Systems(alsoreferredtoasCRIS)services18.Itmainlydescribeshow
metadatashouldbepresentedbyrepositoriesandwhatmetadataformats
shouldbeusedinordertodescriberesourcesinrepositoriesinamachine-
readableway.Theguidelinesaimintwodifferentdirections.

OnegoalistoenableeasyharvestingofinformationbyOpenAIREfor
thecreationoftheOpenAIREplatform(seebelow).Anothergoalisthe
definitionofaminimalsetofbestpracticesandstandardswhichare
communicatedfromabovebyusingthe“hierarchicalorganization”
(Manghi,Bolikowski,etal.2012,sec.1)ofOpenAIRE.Bydoingso,OpenAIRE
addressesthestakeholder’slackoforientationdescribedabove.Con-
sequently,Príncipeetal.(2014)notethattheseguidelineswillfacilitatethe
creationofEPsandpromisethatOpenAIREwilldosoontopofcollected
information.

Scaling Engagement

Guidanceandleadershipareonewaytoharmonizethelandscapeofdigital
publications.Theotheroneisdirectintervention.Thelastparagraphindi-
catedthatOpenAIREcollectsdigitalpublicationmetadatafromallover
Europe.Theplatformissupposedtoprovideanoverviewofopenaccess
publicationsandEuropeanresearchfunding,inlinewiththegeneralgoals
oftheprojectdescribedatthebeginningofthissection.

Asaresultofthis,OpenAIREisconfrontedwiththesameheterogeneity
asdatacentersandrepositorymanagers.Inthisrespect,Castelli,Manghi,
andThanos(2013)regretthelackofbestpracticesindatapublications.The
authorsstressthattheformatofmetadata,itsgranularityandqualityvary
significantly.Manghi,Bolikowski,etal.(2012)diagnosethattheintegration
ofdigitalresourcesinapublishingenvironmentstruggleswithmissing
informationandredundancy.Thus,theorientationreturnstoanarrative
familiarfromformerpublicationconcepts.

18 CRISservicespresentinformationaboutresearchactivitiesinEurope.Itwillbedis-
cussedbelowinfurtherdetail.
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Kobosetal.(2014)offerdetailedinsightsintotheeffortsOpenAIREcarried
outtoprocessdatafromrepositories.Metadatawasnotonlyharmonized
andcorrected,itwasalsocreatedbyvirtueofcontentminingtechniques,
appliedtoresourceswheresuchmetadatadidnotexist.Theoutcomeof
thiscurationprocessisnotonlythecreationoftheOpenAIREplatformbut
animprovementandenhancementofthesituationofavailablepublication
metadataassuch.Sincetrulydigitalpublicationsintheeyesofmany
authorsrelatedtoOpenAIREaremetadatadescriptionsoflinkedpublished
resources,themachine-readableexposureofthismetadataautomatically
impactstheconditionsofcreatingthesepublications.

Scaling Technology

Theharmonizationandexposureofinformationonresearchpublications
inEuropeisnottheonlyobjectiveoftheOpenAIREplatform.Asaservice
onitsown,itrepresentsaspecificapproachtosolvingthetechnological
issuesofdigitalpublications.Thisapproachisgeneralizedandpresented
byCastelli,Manghi,andThanos(2013)underthenameofScholarly Com-
munication Infrastructures(SCIs).ScholarlyCommunicationInfrastructures
isareactiontotheneedforextendedservicerequirementsinorderto
createandusedigitalpublications(above).

ThemainpointbehindSCIsisaspecificresponsetothisproblem,because
itisclaimedthatneitherdatacentersnorresearchrepositoriesshould
extendtheirserviceprofile.Theyshouldfocusontheworktheyhavedone
before.Instead,anewtypeofserviceshouldbeimplemented,aservice
whichintegratesexistingbutisolatedservices.ScholarlyCommunication
Infrastructuresistheinitiativetoorganizeandharmonizefragmentationof
digitalpublicationsonahigherlevelandbyinfrastructuralmeans.

Castelli,Manghi,andThanos(2013)presentthemainideasofSCIsina
diagramwhichshowsfourlayersofabstractionandwhichispresentedin
asimplifiedversioninfigure4.1.Thelowestlayer,whichcouldbecalledthe
source layer,consistsofexistingstakeholderssuchasresearchlibraries,
datacenters,andsimilar,commonworkflowsaswellasdigitalresources.
Eachoftheseprovidedifferentcontentandservices,therebyreflectingthe
currentheterogeneoussituation.ThesecondandthirdlayerformtheSCI
approach.First,themediation layerconnectsthedifferentinterfacesby
whichcontentandfunctionalityofthefirstlayerareexposed.Thisallows
accesstodifferentenvironmentswithinanewenvironment.Secondly,in
theSCIs’application layer,therearethreetypesofservicesintheselayers:
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 – organizationofaconsistentaccesstoalltheunderlying
environments,

 – harmonizationandlinkingofallofthecontentmetadatafromthe
underlyingenvironments,

 – abstractionandexposureoffunctionalityfromtheunderlying
services.

Thefourthlayerconsistsofscientificstakeholders,alreadyinvolvedinthe
firstlayer,butnotinteractingdirectlywiththislayer.Instead,theyinteract
withitbymeansoftheservicesprovidedbySCIs.

[Figure4.1]SimplifiedandslightlymodifiedversionoftheconceptofSCIsasdefinedinCas-

telli,Manghi,andThanos(2013)

 A Fallback Solution

WhiletheOpenAIREportaltriestoharmonizeandbundleexistingenviron-
ments,theZenodo19researchrepositoryaddressesanotherproblem.Inthe
descriptionofitsgoalsatthebeginningofthissection,OpenAIREnotably
seemedtoemphasizearticlepublications.Indeed,thepublicationofother
resourcetypeswasconsideredmainlyinthesecondprojectphase.

Correspondingliteraturenowalsochoosestoputastrongerfocuson
conceptualcomponentsofpublications,ascanbeseeninAssanteetal.

19 https://zenodo.org/
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(2015),orBardiandManghi(2015a).Thisseemsreasonableiftheproject’s
underlyinganalysisrevealedthattheeffortsexistingatthattimehad
notbroughttolighttheconditionsnecessarytorealizetrulydigitalpub-
lications.Thefactthatmostoftheseissuesweresocialorculturaldoesnot
meanthattechnicalandinfrastructuralissuesdidnotalsoremain.

Zenodoisadirectinterventioninthissituation.Itisaresearchrepository
forthedepositionofso-called“orphan”resources(Manghi,Bolikowski,et
al.2012).Theterm“orphan”denotesresourceswhichhavenootherplaceto
bestored.Thelackofaccesstoappropriaterepositoriesbyresearchersis
onereasonforthissituation,ashighlightedatthebeginningofthesection.
However,thetermisnotmisusedwhenappliedtosituationsinwhichno
repositoryexistsforaspecificresourcetype.Consequently,Zenodonotes
onitswebsitethatitaccepts“allresearchoutputs”and“anyfileformat.”

Zenodocontributestothissituationinmultipleways.First,itimplementsa
researchrepositoryfollowingtheguidelinesOpenAIREseekstoestablish.
Secondly,itestablishesanoperationalinfrastructureforaservicethatis
rarewithinthescopeofitsgoal.Third,ittherebyprovidesbetterconditions
forthefuturecreationofdigitalpublications,whichcanmakeuseofits
services,itscontent,anditsassuredsustainabilityinaconsistentway.
Fourth,itextendstheOpenAIREplatformbyintegratingZenodointhe
spiritofSCIs.Finally,itsubstantiatesandmaterializesacertainnotionof
digitalscholarlypublishingwhichremainedsilentinearlieractivities,but
starttobeheavilypromotedinthissituation.

Accordingly,Assanteetal.(2015)introduce“modernscientificcom-
municationworkflows”whicharedefinedbytwomaincriteria.Oneisto
publish“during”theresearchactivitiesasopposedto“ondate”(sec. 4).
Theotherwasalreadyaddressedinthelastparagraphsandstatesthatany
typeofresource—technicalaswellasconceptual—shouldbepublished.
Thus,intheeyesoftheauthors,modernscientificcommunicationwork-
flowsareincreasingly“blurringthedistinctionbetweenresearchlife-cycle
andresearchpublishing”(sec. 1).

Thismodelneedsthesupportofaspecialtypeofrepositoryyettobe
created.Theauthorscallsuchrepositoriesscience 2.0 repositories.These
repositoriesarecloselyintegratedwithVirtualResearchEnvironmentsas
“theplacewhereresearchisconducted”(sec. 1).Thestrongreferencesto
themesdiscussedunderthetermofe-Scienceaboveareobvious.Zenodo
isaservicewhichimplementsasmallselectionoftheideasofscience2.0
repositories.
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Scaling Standardization

Despitethesesimilaritieswithmanydigitalpublicationconcepts,thereis
asignificantdifference.ThisdifferencebecomesobviouswhenOpenAIRE
changesthefocusfrominfrastructureandecologyofpublicationsback
tothestructureofpublicationsthemselves.Themainpointofsimilarity
betweenthepublishingprocessdescribedaboveande-Sciencepublication
concepts is the notion of a publication that integrates most of the output of 
anentireresearchprocess.

Themodelofscience2.0repositories,completelyinlinewithitsgeneral
approachtoresolveobstaclesinthecreationofdigitalpublications
incrementally,providesapragmaticmodelforthedesignprocessofsuch
publications.Forinstance,itsimplifiestheactofsingle-resourcepub-
lication,becausecuratinganentiredigitalpublicationismoreexpensive
thanpublishingasingleresource.Itdetachesthedescriptionofrelation-
shipsbetweenresourcesfrompublishingtheseresourcesinthefirstplace.
Thefullbenefitscience2.0repositoriesintenttoprovidewillnevertheless
beexperienceableonlyifpublishedresourcesaresemanticallyput
togetherbyformingadigitalpublicationasacompoundobject.

Infact,OpenAIREcreatesEPsonitsown.Moreprecisely,theproject
createsandusesspecificmetadataonpublications,collectedfrom
researchrepositories,inordertomakeconnectionsbetweensingle
resources.Thesemanticsusedbytheprojectaredescribedinthe“Data
ModeloftheOpenAIREScientificCommunicatione-Infrastructure”
(Manghi,Houssos,etal.2012).Thismodelisprimarilyare-useofexisting
semantics,namelyfromDataCiteandCRIS(seeabove).WhileDataCite
focusesontheappropriatecitationofdigitalresources,CRISprovides
classesandtermsthatreallyconnectresources.

Asthenamesuggests,CRISdefinesentitiesandtermsthatshouldmake
itpossibletoformallydescriberesearchactivities,theiroutput,andtheir
context.Itparticularlyofferspossibilitiesofexpressingwhichinstitutions
wereinvolvedinaresearchprocess,theprojectcontext,therelevantlineof
funding,andcomparablemostlyadministrativeinformation.Bydoingso,
EPsintheOpenAIREportalformbroadagent-networksinwhichresearch
outputistheresultofsocio-economicallymeaningfulactions.

TheEPsmodelofOpenAIREisconsistentwiththeapproachexpressedin
science2.0repositoriesintwoways.First,itsupportsthepublicationof
individualresearchoutput,independentfrompublicationsascompound
objectsandsimultaneoustoresearchitself.Secondly,thesemanticsthat
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connect resources prefer social relationships in research in favor of any 
epistemologicalormethodologicalrelationshipfoundinconceptslikeROs.
This means that the level of semantic integration of research output scales 
upwiththepossibilitiesandtheneedofdoingso.

Itcouldbeargued,however,thatthisapproachjustresemblesthefact
thattheprojectsfollowaclearpoliticalagenda(above).Thesemanticsof
theOpenAIREmodelallowmonitoringoftheimpactandsuccessofthis
agenda.Grassanoetal.(2016)evaluatetheOpenAIREinfrastructureinjust
suchaway.

Followingthesamelogic,OpenAIREalsomadeattemptstocontributeto
themodelofdigitalpublicationsattheendofthesecondprojectphase,
andafterothergoalshadbeenpushedforward.In2014,BardiandManghi
(2014)presentedasignificantevaluationofdigitalpublicationconcepts
datingbacktotheninetiesandtoMAs.Althoughittriestobecom-
prehensive,thepresentationstillignoressomeconcepts,mainlythose
belongingtothehumanities.ComparedtothesameattemptintheDRIVER
project,itisneverthelessmoreconsistentandsystematic.Itdoesnotonly
pickoutsomeaspectsofselectedapproachestoassertahomologous
development,itispreciseenoughtograspsignificantdifferences.
Accordingly,thestudyaimsat“introducingcommonterminologyandclas-
sificationschemesinordertoshedsomelightandputsomeorderinsucha
richbutfoundationlessrealm”(265).

Theauthorstrytointroducethisterminologywithoutmakingtoo
manyimplications.Forinstance,theytrytogiveorientationtoexisting
approachesbygroupingthemaccordingto“scientificmotivation.”These
motivationsare:“packagingwithsupplementarymaterial,improvingread-
abilityandunderstanding,interlinkingwithresearchdata,andenabling
repetitionofexperiments”(253).

Despitethisattempt,theevaluationclearlyrevealsitsfoundationin
e-Scienceandcomputerscience.Thisbecomesevenmoreobviouswhen
notonlymotivationsofpublicationobjectsbutalsocomponentsareevalu-
ated.Theauthorsfollowthecategoricaldistinctionbetweentextanddata
asdescriptionandevidence(241),whichappearedine-Scienceapproaches
andwhichwascementedbytheEPmodelintheprecedingDRIVERmodel.
LikeDRIVER,itreferstoEPsasanoverarchingconceptfordigitalpub-
lications,althoughitsbasicelementsalreadyexcludesomeoftheconcepts
presentedinthisstudy.
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Theentanglementbetweencertainpracticesinresearchandspecific
resourcetypescanbefoundinmostofthemotivationsandcomponents
presentedbythearticle.Theimplicitdecisionsaboutwhichpractice
correspondswithwhichresourcetypealsoclearlyfollowsthee-Science
agenda.Accordingly,theattempttore-approachEPsdifferently,lyingatthe
centerofmanyrelatedactivitiesinOpenAIRE,failswhenitcomestoacon-
ceptualizationofEPsthemselves.

Thisconceptualization,nevertheless,isnotanendtoitselfbutameans
torealizeEnhanced Publication Management Systems(BardiandManghi
2015b;BardiandManghi2015a).ThetermalludestoDatabase Management 
Systems,asoftwareenvironmentbuiltaroundadatabaseinorderto
organizeuserandsoftwareinteractionsondataanddatamodelsina
database.Inthesameway,EnhancedPublicationManagementSystems
(alsoreferredtoasEPMS)shouldsupportandfacilitatethecreationofEP
modelsandEPs.

ThestrategyofEPMSiscomparabletotheonebehindSCIs.Onethe
onehand,itacceptsthatcontextspecificheterogeneityexists,onthe
otherhandittriestostandardizeEPunderOpenAIRE’sspecificnotionof
genericfeaturesofdigitalpublications.InthecontextofEPMS,itledtothe
proposal of an Enhanced Publication Data Model Definition Language(Bardi
andManghi2015a,sec.2).Theyintendedtocreateaconsistentstarting
pointforthedevelopmentofnewdigitalpublicationsandpublication
environments.Thisisthepointwhereaself-declaredecologicalapproach
todigitalpublicationsfinallygoesbacktothemorecommontop-down
approachofformerconcepts.

Atthebeginningofthissection,OpenAIREwasintroducedasaproject
formingpartofageneraltendencytoaddresssocialissuesofdigital
publishingoverthelastyears.Indeed,OpenAIREreflectedonthesitu-
ationofsomestakeholders,triedhardtooffermultifacetedexplanations
ofobstacles,andtriedtoworkwiththesituationasitisinsteadofasit
shouldbefromtheproject’spointofview.Inthisrespect,itdiffersfrom
manyformerapproaches.Thevalueofrecognizingandengagingwith
thissituationanditsstakeholders,however,remainedameanstoan
end.Inotherwords,OpenAIRE’sstrategicorientationinthisrespectis
basedontheacknowledgmentthatthecreationofmodelsandreference
implementationsisinsufficientforthebroaderuptakeofdigitalpublication
objects.Incontrast,themainideasabouttheseobjects,theirfeatures,and
thefocusonspecificconditionsthatneedtobesatisfiedfordigitalpub-
licationobjectstosucceedremainthesameasinformerapproachesfrom
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thelastphase.Theseaspectsbecamemoreandmoredominantinthe
workonSCIsandEPMS.

ThisissignificantlydifferentfromthedirectiontakeninHPs.Partnership
organizationsliketheAllianceforNetworkingVisualCulturewereformed
becausepeoplewereconvincedthatsustainablesolutionswillariseonly
insuchaninclusiveenvironment,solutionsthatarenotyetknown.In
HPs,theevaluationofmeansandendarethuspartofthesameprocess.
Correspondingly,OpenAIREfallsbackonthecreationofinfrastructure,
whereasHPsmaintaintheiremphasisonsocialorganization.Infrastructure
createstheboundariesforthematicallyrelatedfutureactivities.Thisholds
trueespeciallywhereitscreationissocloselyconnectedtoresearch-policy
making,andwhereitsfundingissetonacontinentallevel.Inthisrespect,
theinfrastructuralapproachisanefficientwaytosteersocialprocesses
intoacertaindirection.ForOpenAIRE,thisdirectionandthewaytoget
thereisconciselysummarizedbyCastelli,Manghi,andThanos:

Theideaofenablinga“globalscientificcommunicationinfrastructure,”
unifyingandgivingaccessinasystematic,discipline-specific,author-
ized,andreusablewaytothewholeoutcomeofworld’sresearch,must
relyoncommonpracticesandstandardways….(Castelli,Manghi,and
Thanos2013,167)

Thus,theOpenAIREapproachisindeedatop-down,globallyoriented
approach,drivenbycertainideasabouttheshapeoffuturescientificcom-
municationthataresupposedlygeneric.Moreover,thetotalityofscholarly
communicationisconceivedofasaderivativeofaconsistenttechnological
environment.

Data Papers
ComparedtoOpenAIRE,theconceptofData Papers(hereafterreferredto
asDPs)concentratesonacertaintypeofpublicationonly.Thekeyaspects
highlightedinDPs,however,varysignificantlyfromthosepromotedin
otherpublicationconcepts.Obviously,DPsareaboutthepublicationof
digitaldata,eveniftheterm“paper”seemsstrangeinthisrespect.In
ordertoclarifythisapparentcontradiction,ithelpstorefertotheworking
paperofRees(2010)whichwasanimportantsteppingstoneinthebroader
adoptionofthedatapaperapproach.Rees(2001,1)states:“Adatapaper
isapublicationwhoseprimarypurposeistoexposeanddescribedata,
asopposedtoanalyzeanddrawconclusionsfromit.”Thisdescription
normallyincludesade-referenceablereferencetothedescribeddataset
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intheformofaURI.However,thisdescriptionstilldoesnotrevealwhy
datapapersaredifferentinawaythatwouldsufficetoincludeitasa
conceptofitsown.Themainargumentisthefactthatthepublicationof
dataitselfisonlyasuperficialreason.Commondeclarationsonthevalue
ofdatasharingarenotlacking.ChavanandPenev(2011,2)highlightthe
problemof“darkdata”(unpublisheddata),andRobertsonetal.(2014,1)
stresstheneedformassive“datamobilization.”Similarly,strategiesfor
thepublicationofdataasaresourceexistedbefore,ashasbecomeclear
throughoutthelastsections.Accordingly,DPsareperceivedintheresearch
communityasonespecificstrategytopublishdatainadditiontoothers
(Reillyetal.2011;Garcia-Garcia,Lopez-Borrull,andPeset2015).Following
PampelandDallmeier-Tiessen(2014)andGarcia-Garcia,Lopez-Borrull,and
Peset(2015),andinlinewiththepresentanalysis,otherstrategiespublish
dataasaresourceofitsown(single-resource)orasanisolatedcomponent
ofabroaderpublication(ROs,EPs).

Comparedwiththesetwoapproaches,DPswerethelatesttoappearin
thefield.Theirdevelopmentwasdrivensignificantlybytheobservation
thatthesituationofdatapublicationisprecarious,eventhoughtheafore-
mentionedstrategiesexistedalready.Thus,Rees(2010,1)declaresthata
“datare-usefailure”exists.Additionally,ChavanandPenev(2011,4)quote
earlierresearchinwhichresultsshowthatatthetimeofwriting,only
threepercentofpublishedresearchdatacouldactuallybelocated.Con-
sequently,theauthorssummarize:“However,theseeffortsareyettoyield
anysignificantresultsbecauseexistingdataremainunpublished,undis-
coveredandthusunderused”(ChavanandPenev2011,4).

Thereareseveralweaknessesindatapublication,addressedingreater
detailbytheconceptofDPs,whichwillreceivemoreattentionbelow.The
keyaspectofDPsisthefactthatmostadvocatesdonotconsiderspecific
issuestobethemainreasonsfortheaforementionedevaluation.Instead,
theyarguethattheproblemresidesinadifferentwayofdealingwithall
theseissues.Reesargues:

Weencourageeveryoneinvolvedindatasharingandreusetotakea
holisticviewofthedatareuseproblem.Theattentionthatthevarious
piecesoftheproblemarereceivingiswelcome,butit ’snotjustabout
review,orpublication,ordepositguidelines,orarchiving.Allparts
ofthesystemmustworktogetherifwearetocreatetheincentives
neededforadequatepublication….(Rees2010,3)

Thus,theinitialstatementthatDPsstandoutintheareaofdigitalpub-
licationconceptswasmadebecauseofthisshiftofperspective.
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Rees’paperisaworkingpaper,publishedin2010.Thecontextwashis
engagementwiththeCreativeCommonsinitiativementionedabove.
ThisworkingpaperwasthefirstattempttopromotetheconceptofDPs
onabroaderscale.Thereweretwoarticlestheyearbefore,presenting
comparableinitiatives(Callaghanetal.2009;NewmanandCorke
2009).Theseinitiatives,however,focusedonspecificenvironments,
i.e. meteorologyandrobotics.Theseeffortswerefurthermorelinkedto
aconcreteprojectandanexistingjournal.Asignificantsteptowardsthe
later success of the DP concept was the cooperation between the pub-
lisher Pensoft20andtheGlobal Biodiversity Information Facility21,presented
byChavanandPenev(2011).Thisinitiativeproducedoneofthemost
successfuldatapaperprojectsasyet.Itisthusreasonabletoarguethat
2010marksthebeginningoftheDPsapproach.

Garcia-Garcia,Lopez-Borrull,andPeset(2015),Candelaetal.(2015)and
Chen(2017)madethefirstattemptstosummarizetherecenthistoryof
DPs.22Whilethefirstsurveypresentsexamplesandcomparessubmission
guidelines,thesecondandthirdextractskeyfeaturesinamoresystematic
form.Incontrasttothelastparagraphs,Garcia-Garcia,Lopez-Borrull,and
Peset(2015)setthestartingpointofDPsintheyear1956.Moreprecisely,
theauthorsincludesixjournalsfoundedbetween1956and2002inthe
conceptofDPs.Thereasonforthisdeviationisthefactthattheauthorsdo
notfocusonanytechnologicallinkagebetweenadatasetandapaperbut
insteadonthemainpurposeofdescribingadataset.

TheaccentuationofdifferentfacetsoftheDPapproachacrossprojectsis
ageneralphenomenoninthisresearchfield(Candelaetal.2015).Itdoes
notreflectinconsistency,butisanimmediateconsequenceofitsgeneral
approach.Intotal,Candelaetal.(2015)count116data journalsalreadyin
2015thatpermitthesubmissionofDPsorexclusivelypublishDPs.The
subjectmattersrangefromhealthsciences,lifesciences,physicalsciences,
socialsciences,andhumanitiestomultidisciplinaryjournals.Additionally,
stakeholderslikeThompson Reuter begin to show interest in the DP format 
(Forceetal.2016).

20 https://pensoft.net/
21 https://www.gbif.org/
22 Alistofdatajournals,i.e. journalswhichfocusonpublishingDPswastemporally

curatedbyAkers(2014).
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A Family Resemblance Between Different Key Functions

ThenextparagraphswillsummarizehowdifferentfunctionsofDPsare
accentuatedindifferentenvironments.Thiswillhelptoelaborateamore
substantialideaofDPs.Itwillalsoclarifythesmalldistinctionswhichledto
differentevaluationsofthetemporalframeofDPs.

Rees’quotefromthebeginningofthissectionindicatedthattheconcept
ofDPsisoftendescribedinaveryminimalisticway.Reeshighlightsexactly
onefunctionofDPs,theneedtocontextualizedatasetsthatareavailable
ontheweb.NewmanandCorkeareevenmoreminimalisticbystressing
that:

Adatapapershouldprovideacrispstatementofhowthedatawas
collectedandasummaryofitssalientpropertiesandintended
audience.(NewmanandCorke2009,1)

InthisrespectDPshavethepurposeofbridginganinformationgap
betweenarticlesthatpresentresearchresultsontopofadatasetand
metadataaboutthisdataset,whichinturnmightbeavailableinthecor-
respondingdatarepository.Themainargumentbehindthisfunctionisthe
claimthatneitherresourceprovidesthetypeofinformationnecessaryto
reusethedatasetefficiently.Fillingthisgapwithinformationisthecontent
functionofDPs.

NewmanandCorkefurtherwritesthatbeyondthenecessarypropertiesto
fulfillthisfunction:

…datapaperswillbetreatedinthesamefashionasregularpapers,
undergoingthestandardpeer-reviewprocessandappearinginprintin
regularjournalissues,andauthorsshouldexpecttheirdatapapersto
becitedjustasregularpapersare.(NewmanandCorke2009,1)

ChavanandPenev(2011,3)similarlystatethatthecreationofDPsshould
requireasfewtechnologicalskillsandresourcesaspossible.Furthermore,
thecreationandpublishingworkflowofDPsshouldbecloselyconnected
toexistingstakeholdersandpublishingprocesses.Bydoingso,advocates
oftheDPapproachhopetodevelopdatapublicationpracticesmore
efficientlythanhasbeenthecaseformoreambitiousattemptsbefore.This
functionofDPscouldalsobecalledtheembeddingfunctionofDPs.

Embeddingfornowtakestheformofconceptualcongruencewithhis-
toricalarticlepublications.However,themainpointaddressedhereis
nottheformofthearticlebutthealreadyorganizedsocialenvironment
existingaroundthisform.Thisfactbecomesmoreevidentbyanalyzing
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moreambitiousDPprojects,suchastheBiodiversity Data Journal.Inthe
contextofthisjournal,thepublisherPensoftdevelopedasophisticated
authoringtoolcalledthePensoft Writing Tool(Smithetal.2013).

Oneofthemajorbenefitsofthistoolistheabilitytodistributedifferent
tasksinthecontextoftechnologicallyveryambitiousdatapublications
acrossdifferentstakeholders,andwithinexistingstakeholderroles.The
developmentofthetooliscontrastedwithdatapublicationstrategiesthat
requiresstakeholderstobetechnologicallyspecializedthemselves(Chavan
andPenev2011,2),orsophisticatedinfrastructuresuchasinOpenAIRE
(Robertsonetal.2014,2).A“datapaperenablesadivisionoflabor”(Chavan
andPenev2011,9).

Accordingly,theembeddingfunctiondoesnotmeanthatonlyafewthings
shouldbechanged.Actually,thePensoftWritingToolprovidesalotof
automatedprocessesforincludingfeaturesofSPsandHPs.Embedding
meansthatthedesignofDPsisintendedtoactivatestakeholdersand
resourceswheretheycurrentlyare,inordertoadvancedatapublication
anddigitalpublishing.Hence,thecreationofauthoringtoolslikethe
Pensoft Writing Tool or the GBIF Integrated Publishing Toolkit(Robertsonet
al.2014)arenotonlywaystomakethecreationofanewtypeofpublication
easier.Theyareactiveinterventionsintoapublishingecology,forthesake
ofbetterconnectingitspieces.ComparedtoOpenAIRE,thisinterventionis
neithertop-downnormotivatedbypolicy(Smithetal.2013).

AnothercloselyconnectedfunctionisthescalingfunctionofDPs,
comparabletotheOpenAIREapproach.Bystartingwiththesimplestidea,
consistingofonlychangingthetopicandcontentofarticles,thelevelof
innovationintroducedforspecificDPscanbedefinedinaflexibleway.
DPsexistonascaleofinnovationthatadaptstotheconditionsfoundina
specificcontext.Dependingonthecapabilitiesofapublisher,forinstance,
thesizeofthedataandauthors’accesstoitissometimesembeddedinthe
paper,storedinarepositoryownedbythepublisher,orinanofficialdata
archive(Garcia-Garcia,Lopez-Borrull,andPeset2015).

DataPapersaresometimesalsopublishedasprintedarticles(Newmanand
Corke2009),aswebsites23,asaparsable“metadatadocuments”(Chavan
andPenev2011),andsometimesalloptionsexisttogetherasinHPs.An
overviewofsimilarvariationsofDPsisofferedbyCandelaetal.(2015).
TogetherwiththegoalofembeddingtheconceptofDPsintosocialreality,
theideaofscalingenablesto“downstream”(Robertsonetal.2014,5)

23 http://dhcommons.org/journal/
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technologicalsophisticationwithoutpreventingit.Withdownstreaming,
the authors refer to a stepwise enrichment of DPs with features commonly 
discussedinthefieldofdigitalpublishing,aprocesswhichtakesplace
whileDPsmovefromtheauthoracrossotherstakeholdersinthepub-
lishingprocesstospecificenvironmentswithspecificneeds.

AnotherfeatureofDPs,ofparticularinterestforsomeauthors,isthefact
thatDPscreatealayerofabstractionamongdatasets.Therefore,these
authors also sometimes call DPs Overlay Papers(MoyleandPolydoratou
2007;Callaghanetal.2009).24Thisfunctiondoesnotintroducesomething
completelydifferentcomparedtotheaforementionedfunctions.However,
itisageneralizationofanaspectimplicittotheotherfunctions.

Byhighlightingthisfunction,thepossiblescopefortheapplicationofDPs
canalsobeextended.Moreprecisely,authorslikeCallaghanetal.(2009)
orWhyteetal.(2013)proposethatthistypeofarticlecanalsobeusedto
createarticlesaboutsoftwareandmodels,amongothers.Infact,many
onlinejournalsappearinginthelastyearshadthisverypurpose.Especially
inthehumanities,publicationserieslikeDHCommonsJournal,orRIDE(see
alsoSteinkrüger2016)giveevidenceofthesuccessofthisapproach.

Callaghanetal.definethefunctionoftheiroverlayjournalasfollowed:

Theoverlayjournaldatabaseitselfconsistsofanumberofoverlaydoc-
uments,whicharestructuredocumentscreatedtoannotateanother
resourcewithinformationonthequalityoftheresource.(Callaghanet
al.2009,sec. OverlayJournals)

ApartfromillustratingtheoverlayfunctionofDPs,thequotealso
addressesanothersetofargumentsforwhythisabstractionisnecessary.
IthasbeenmentionedbeforethatthediscourseonDPsalsoconcerns
specificdatapublicationproblems,despitechangingthewholeperspective
ondatapublicationissuesitself.Here,oneoftheconcreteproblemsisthe
lackofassessmentofthedatameanttobepublished.

Callaghanetal.(2009)makenoexceptionhere.Thereisnoarticleabout
DPsthatdoesnotstressthatDPsareameansofofferingnecessary
reviewandqualitycontrolforresourcesotherthantextpublications.From
Callaghanetal.(2009)andRees(2010),toChavanandPenev(2011),tothe
DHCommonsJournalandRIDE,eachinitiativewouldconfirmthatthese

24 AnoverviewofdifferenttermsusedtodenominatetheconceptofDPsispresented
byCandelaetal.(2015,1752-1753)
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publications“bridgethe‘evaluationgap’”( Jackson2014,544)between
makingsomethingaccessibleandconsideringitafullypublishedresource.

Similartotheissueofqualityisthatofcredit.Inmostcontributionsabout
DPs“thelackofprofessionalrewardstructuresofincentives”(Chavan
andPenev2011,4)isaddressedasa,ifnotthemajorobstacleforthe
implementationofsuccessfuldatapublicationpractices.Accordingly,
Callaghanetal.(2009)presentresultsfromasurveyinwhichsixty-seven
percentofresearcherssaidthattheywouldpublishdataifreliablereward
mechanismsexisted.

Suchacreditsystemrequiresthatthecreationandcurationofdatacan
berewardedindependentlyfromthepresentationofresearchresultsina
commonarticle,andalsofromtheactofderivingresearchresultsfroma
dataset.Thus,datapublicationrequiresamorespecificattributionsystem,
sometimescalled“micro-attribution”(Candelaetal.2015,1754)inits
extremeform.DataPaperstrytosupportthisdevelopmentbyexposinga
publicationwhichpermitsrewardingthecreationandcurationofadataset
independentlyfromotherscientificachievements.

Bothquality-controlandrewardingaddresspublicationsasimportant
meanstoarrangetheresearchasasociallyorganizedspace.DataPapers
standoutcomparedtomanyoftheconceptsthathavebeendiscussedin
thelastchapter,byputtingrelatedissuesfirst,andbythestrategythey
chooseinordertoachievethisarrangement.

Whiletheethicsof“radicalsharing”inapproachesclosetoe-Science
discourageanyattempttodecidewhetherpublicationsareworthpub-
lishing,thisdecisionconstitutesacrucialconditionforthesuccessofdata
publishingintheviewpointofDPs.Additionally,DPscompletethistask
strategicallybyreviewandselection,incontrasttoapproacheslikeNPsin
whichthesocialfieldofresearchissupposedtoorganizeitself.Therefore,
DPstendtocarryoutasocialmanagementfunction.Theunderlyingques-
tionishowmuchaprocessthatconsidersitselfinnovativemustabstract
fromthematerialityoftechnology,theunitofinformation,thelogicof
sharing,andotheraspects,sothatdigitalpublicationsmightbebetter
received.

Incontrast,Candelaetal.(2015)accentuatethelinkagefunction.Intheir
surveyonDPs,citedhereseveraltimesalready,theauthorscomplain
thatthereisa“lackofstandardsinthisarea”(1752).Standardizationof
DPsisconceivedasanecessarysteptocreatebetterconditionsfordata
publications.Inordertoachievesuchstandardization,theypresentan
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entity-relationship-model,astheDRIVERprojecthasdoneforEPs.Inthis
modelthestructureofDPsisrelatedtothestructureoftraditionalarticles
(seefigure4.2).

Consequently,thedatapaperisasubclassofthecommonjournalarticle
form.Theonethingthatdistinguishesitfromthisformisitsconnected-
nesstoadataresource,asshowninthefigure.FramingDPslikethis
obviouslyimpliesmorethanmakingthelinkfeatureofDPsmoreunder-
standable.Itsuggestsacertainjudgmentwhichbecomestransparentin
thesummaryofthesurvey.Inthissummary,DPsaredescribedasacon-
ceptthatlagsbehindotherconceptsdevelopedearlier(1761).Theauthors
suggestthatDPsshouldborrowideasfromEPsinfutureversions,toover-
cometheproblemsof“no,slow,incomplete,inaccurate,orunmodifiable
communication”(1760).

[Figure4.2]DataPapersinanUMLviewbyCandelaetal.(2015)

ThecritiquethatDPsareaconceptnotworthyoffurtherdevelopment
hasalreadybeenraised.In2013,CallaghandefendedtheDPagainst
accusationssuchastheirbeinga“soon-to-be-obsoletesteppingstoneto
somethingbetter.”Inlightoftheoverviewofdifferentgoalsandfunctions
ofDPs,itisnowpossibletoassessthiscritiquebetter.

First,theoriginalargument,thatDPslackconceptualstandardization,
missesthewholepoint.Socialembeddingsandcontext-awaretechnical
flexibilityarethemostimportantaspects,conceptuallyopposedtotheidea
offormalconsistencyandstrictness.Withthispriority,theconceptofDPs
became successful after many other approaches putting a technological 
modelfirsthavefailedtocreateimpact.TheexistenceandsuccessofData
Papersisatestimonyofthisfailure.

Secondly,themisunderstandingofthecontextofDPsleadstoaconfusing
modelofDPs.ThepointisnotonlythataformalmodelofDPshaslittleto
offer.Infact,theinclusionoftwolinkrelationsdoesofferlittlecompared
tothewrittenevaluationofthelastparagraphs.Itconcealsthewhole
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metaphoricalmeaningoftheselinks,notjustlinkingtextswithdatabutin
theendalsostakeholders,communities,andknowledgecultures.

Correspondingly,ParsonsandFox(2013)ask:“IsDataPublicationthe
RightMetaphor?”Theyarguethatthetermdatapublicationdoesnotwell
representthedistinctwaysinwhichresearchcommunitiesperceiveand
usedata.Thedifferentways,however,inwhichDPsareimplementedand
whichareindicatedingreaterdetailbelow,showthatthisvarietyhasits
placewithinexistingDPs.Itisspecificallynotsomethingthathadtobe
overcome.

Third,thecritiqueofalackofinnovationismisleadingbecauseDPsseekto
establishpracticesofinnovationinsteadofpresentingideasthatexpress
ahighlevelofinnovativethought.DataPapersaresignificantlymore
successfulthanotherdigitalpublishingconcepts.Accordingly,Assanteet
al.writeintheirconclusionthat:

…datajournalsarenowanestablishedphenomenoninthescientific
literature.Infact,thenumberofpublisheddatapapersanddata
journalsisrapidlygrowing;23.5%oftheexistingdatapaperswerepub-
lishedin2013.(Assanteetal.2015,1760)

However,itisnotonlythenumberofpublicationchannelsforDPsgiving
evidenceoftheirsuccess.ThefactthatalsostakeholderslikeThomson 
ReutersmakeheavyuseofDPstofeedtheirDataCitationIndex(Forceetal.
2016),aswellasthenumberofdifferentdisciplinesinwhichtheconceptof
DPsisadoptedsupportthisjudgment.

Additionally,thereareveryinnovativeDPsinthesensethatisusedby
Candelaetal.(2005).TheBiodiversityDataJournal,forinstance,uses
filledoutmetadatatemplatestogeneratewrittenpartsinamanuscript
onthefly,(Smithetal.2013;Robertsonetal.2014)therebyautomatizing
thewritingprocess.Thesemantictaggingofentitiesinthepaper,similar
toSPs,issemi-automaticallytakingplacewithintheauthoringenviron-
mentprovidedbythepublisherPensoft.Informationisfinallyextracted
fromtheDPonceitispublishedandexposedasdataonitsown(Smith
etal.2013,8).Thereby,thisspecificexampleofaDPcomprisesawhole
sequenceofintegratedandhighlysophisticatedinnovations,goingfrom
datasetstoarticlestoprocessedstandardizedmeta-data.Althoughitis
notthepurposeofDPstocomplywiththisnotionofinnovation,itisnot
truethatDPscannotprovideitifitfitsinwiththerespectivepublishing
environment.
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A Family Resemblance Between Different Implementations

ThelastargumentdrawsattentiontoanotherfacetofDPs.Asmentioned
previously,DPsarenotmeanttoestablishanewfixedstandardpub-
licationformat.Obviously,thismeansthattherearemanydifferentDP
implementations.WhiletheaforementionedBiodiversityJournalcomplies
withmanyideasfromthefieldofe-Science,theotherexamplesmentioned
abovesuggestdifferentpreferences.Infact,DPsareusedbystakeholders
topromoteavarietyofideasdependingonthestakeholders’priorities.

InRees’workingpaper,therelativelysimpledefinitionofDPsisfollowed
byaverydetailedlistofrecommendations.Theserecommendations
suggestusingopenstandardsforaformaldescriptionofDPs,andputting
particularemphasisonlicensingofdatasetsinthepublicdomain.Asa
memberofCreativeCommons,thisfocusisareasonablestep.Otherpub-
lishersofDPsshowlessinterestinthisspecificissue.

TheDPconceptpresentedbyNewmanandCorke(2009)includesthepub-
licationofDPsasprintedarticles.Mostly,DPsarepublishedonline,and
manytakeahybridapproach.TheBiodiversityDataJournalprint-,PDF-,
andxml-versionsareallofferedatonce.Theconnectionbetweendatasets
andarticlesmaysimilarlylookverydifferent.SomeDPsevenembed
chunksofthedatasettheydescribe,othersareautomaticallyupdated
whenrelevantchunksofthecorrespondingdatasetareupdated.Most
often,thereisalinkwithapersistentPIDwhichleadstothedataset,but
sometimesDPspoliciesdonotrequirethis,either.SomeDPsadditionally
experimentwithnewtypesofreviewing,morepreciselytheopenpeer
review approach25.ManyofthedifferencesofDPimplementationsaresum-
marizedbyCandelaetal.(2015).

Data Papers as Boundary Objects

Insteadofcreatingisolatedreferenceimplementations,DPsprovoke
innovationfromwithintheexistingpublishingecologies.

ThesummaryofaspectsandfunctionsofDPshasmadeclearhowmuch
theconceptiscommittedtotheideaofenablinginnovationinscholarly
publishinginsteadofjustpresentinganinnovativeidea.Thesearetwo
differentmotivationalneedswhichneedtobedistinguishedclearly.

25 Openpeerreviewisasetofalternativepropositionsinordertomakethepeer
reviewprocessmoretransparent.Openpeerreviewmayincludeamongotherthings
thatthereviewprocesshappensonline,thatthereviewsarepublishedtogetherwith
thepublication,orthatauthorshavetheabilitytointeractwithreviewers.
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Otherwise,theassessmentofDPsisnotabletograsptheirmostvaluable
features.ThisistheproblemoftheevaluationbyCandelaetal.(2015).Ifthe
keyaspectofDPsistheprovisionofalink,astheauthorssuggest,thenthis
linkconnectsfarmorethanatextresourcewithadataresource.

DataPaperslinkstakeholderstostakeholders,differentwaysofperceiving
andusingdata,datawithmetadata,differentambitions,andofcourse
alsodifferentideasofhowpublishingwillchange.Regardingthisfinal
aspectitisnotsurprisingthatitispossibletofindkeyfeaturesofother
publicationconceptsinoneortheotherinstanceofDPs.Inthissection,
SPs,liketagging,theexistenceofDPsacrossdifferentformatsasinHPs,
andtheautomatizationofitscreationprocessasinAPswasmentioned
explicitly.Weilenmann(2014)furthermorediscussesDPsintermsofnew
formsofinformationunitsaswell,whichisreminiscentoftheargument
ofMAs.DataPapersareindeedahybridconcept.Theyarenotaimedat
imposingastandardbutatcreatingbetterconditionsforstandardizationin
digitalpublishing.Thus,itmissesthepointtodemandamorestandardized
versionofDPsashasbeendonebyCandelaetal.(2015).

Intheend,DPsalsodoconnectthepastofpublishingwiththefuture.By
virtueofbeingahybridconcept,theyfunctionlikeaboundaryobject26 
ofwhichdifferentstakeholdersandresearchcommunitiescanbeapart.
Therefore,itdoesnotsurprisethatdifferentauthorsdefineadifferent
periodfortheemergenceofDPs.ItalsofitswellinthiscontextthatRees
(2010)encourageswritingDPsaboutdatasetsthatwerecreatedinthepast
andarenotavailableindigitalform.

LikeHPs,DPsstandoutbythestrongemphasistheyputonculturaland
socialaspectsofpublishing.ThedifferenceisthatDPsasboundaryobjects
arestillahybridconcept.Itisaconceptusedtomobilizethecommunity
aroundscholarlypublishing.InthecaseofHPs,thingsaretheotherway
around.HybridPublishingisanattempttomobilizethecommunitysothat
newsustainableformsofpublishingmightbeforged.

26 Theconceptofboundaryobjects,stemmingfromsociologyandinformationscience,
isanobjectthatisbothflexibleenoughtoadapttothespecificsituationofdifferent
socio-culturalcontextsandstableenoughtoshareanidentifiableideaacrossthese
contexts.Assuch,itisanobjectthatisperfectlysuitedforlinkingdifferentcom-
munitiestogether.ForfurtherdetailsontheconceptrefertoStarandGriesemer
(1989).
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Self-Contained Publications
Thefinalconceptinthecurrenthistoryofdigitalpublicationformatscould
becalledSelf-ContainedPublications(hereafterreferredtoasSCPs).At
thebeginningoftheseconddecadeofthenewmillennium,theongoing
successofthePDFformat,despitealleffortstoestablishnewpublication
formats,ledtoasystematicevaluationofitsstrengths.Accordingto
Pettiferetal.(2011,213)aroundeightypercentofdigitalpublicationswere
stillinPDFformat.

AcomprehensiveoverviewofstrengthsisofferedbyAttwoodetal.(2010),
Pettiferetal.(2011),andWillinsky,Garnett,andPanWong(2012).According
tothem,PDFsarereliablyresistanttolegalandtechnologicalchanges,
aswellaschangesofthecontentitself.Theycanbeusedpersonally,ona
localmachine,andofflinebyresearchers.Theyarebuiltontopofamature
technologyassociatedwithaplethoraoftoolsfortheircreationandcon-
sumption.Thepresentationofthecontentismostoftencarefullydesigned
intermsoflayoutrulesbenefitingfromalonghistoryofreadingexpe-
riences.RelativelystandardizedworkflowsexistforthecreationofPDFs
inthepublishingprocessbetweenresearcherandpublisher.Accordingto
Willinsky,Garnett,andPanWong(2012,sec. Conclusion),thisisnotthecase
forotherpublicationformats,especiallySPs.

InanattempttoexplainthesuccessofthePDF,Pettiferetal.(2011)discuss
thestateofthediscourseondigitalpublishinginrelationtotheimageCeci 
ń est pas une pipe27byRenéMagritte.Inthesamewayinwhichtheimage
titleseekstohighlightthedifferencebetweenanobjectandacertainrep-
resentation,peopleshouldnotconfusepublicationsasrealobjectsand
publicationsasabstractconcepts.Theauthorsdistinguishbetweenworks,
expressionsofsuchworks,andtheirmanifestations.Aworkisanabstract
entitywhichmayhaveseveralexpressions.Eachexpressionisrealized
whilehavingdistinctgoalsinmind.

TheabovelistedbenefitsofPDFsaddressspecificusagepatternsand
publishingrequirements.Otherformatsaddressdifferentpatternsand
requirements.Themainclaimofthepaperisthatnotechnicalformatas
suchshouldbeconfusedwiththeconceptofapublication.Digitalpub-
lishinginparticularoffersandrequiresexpressionsofpublicationsthataim
atverydifferentusagescenarios.Thelackofsuccessofnewpublication
formatsisduetotheirgoalofreplacingthePDFandtothedevaluationof
specificadvantagesofthePDFoverotherformats.

27 “Thisisnotapipe”(author’stranslation)
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Puttingitmoreconcisely,thislineofargumentissimilartotheapproachof
HPs.Theconsequencesareverydifferent,however.AccordingtoAttwood
etal.(2010,569),manyoftheaforementionedbenefitsresultfromthefact
thataPDFisa“self-contained”document.Allitscomponents,information
whattodowiththem,andhowtorenderandpresentthemarepartof
thesameobjectormorepreciselythesamefile.APDFpackagesallthese
thingsinawaythatisveryhardtomodify.Infact,PDFsareevencapable
ofstoringcomputercode.Itisnothardtoseethatthesecharacteristics
fundamentallyopposemainprinciplesofSPs,ROs,andLPsamongothers.
However,asWillinsky,Garnett,andPanWongputit:

Ifwewerebeingcynical,wecouldeasilysuggestthatitisexactlyPDF’s
stodgyinflexibilitythathasborneoutitssuccess,andwewillforthat
matteralwayshavesomeneedforastodgy,inflexibledocument.
(Willinsky,Garnett,andPanWong2012,sec. Conclusion)

ContributionsinthissectionthereforeallbuildupontheideaofSelf-Con-
tainedPublications.

Self-Containedness and Emulation

Pettiferetal.(2011)insistthatdatashouldbestoredinthePDFandnot
justreferencedthere.UndernamessuchasUtopia Documents(Attwood
etal.2010),orinteractive PDFs(LabtivaInc.2015),PDF-likepublicationsare
createdthattrytoimplementsomeofthefeaturesproposedinotherpub-
licationformatswithinthePDFframework.Theseinitiativesmostlystartby
makingchangesontheapplicationlevel(readingsoftwareandauthoring
tools)andthenontheformatlevel.Significantly,approachesliketheone
byWillinsky,Garnett,andPanWong(2012)eventrytoshowhowacertain
progresscanbeachievedjustbyusingtheexistingpotentialsofPDFs
differentlyandwithoutanychangetotheformat.

ThetwomainpointsbehindthelineofargumentbyPettiferetal.have
someweaknesses.Ontheonehand,aPDFisnotreallyself-contained.
Itstillneedssoftwaretobepresented.Ontheotherhand,thepointof
embracingmultipleexpressionsofpublicationsinsteadofpushinga
specificexpressionisnotcompletelyconsistentwithextendingthescopeof
PDFsthemselves.

However,theuseofthetermself-containedness,asintroducedbythe
authors,isproblematicitself.Itishardtoimagineanydigitalpublication
thatdoesnotneedsometypeofadditionalsoftwareenvironmentinorder
tofunction.Self-ContainedPublicationsarethusnotreallyself-contained,
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butfocusonthedevelopmentofpublicationsthatallowamuchhigher
degreeofself-containedness.Regardingthediversityofexpressions,it
needstobesaidthattheauthorsjustusethisargumenttostrengthen
apublicationformatwhichhadbecomethesymbolofwhatneedstobe
overcome.

TheenhancementofPDFs,furthermore,isnotacompleterefutationof
thediversityargument.Asopposedtoallotherformats,thePDFbecame
astandardbecauseitbuildsmuchmoreuponthelonghistoryofprint
publications.Therearefewerelementsinthishistorywhichotherformats
canreferbackto,andthusalsofewerexistingsupportivemechanismsand
organizationalmeansfortheseformatstobenefitfrom.Itsverymaturity
andlevelofadoptioncomparedtoothersolutions(seebelow)arethe
reasonswhytheauthorshavechosenit.

ScientificPublicationPackages,ROs,andrelatedformatshadalready
integratedsoftwareasakeyresourceintothepublication.Buildingupon
theideaoflinkedopendata,theynonethelessdonotincludesoftwareina
self-containedmanner.Yetin2012,Zhaoetal.(2012)presentasurveywhich
showsthatatthattime,eightypercentofROsfromthemyExperiment
portalcouldnotbeusedanylongerbecausethecomputationalenviron-
mentinwhichtheyhadbeencreatedwasnotreproducible.Mengand
Thain(2017,705)alsorefertothisissueasthe“workflowdecay.”Boettiger
(2015,72)similarlyremarksthatreproducibleresearch,despiteallthese
attempts,isnotrealizedduetoissueslikeunmaintainedsoftware,lackof
documentation,and“barrierstoadoptionandreuseinexistingsolutions.”

SuchexperiencesalsoinitiatedadevelopmentprocessofSCPsine-Science
domains.Mostoftheseformatsmakeuseofso-calledemulation.Put
simply,emulationistheabilityofanoperatingsystemtoemulateaspecific
softwareenvironmentwithinitself,suchasanotheroperatingsystem.28 
With some technological assistance it is possible at any point in time to 
savethestateofanentireoperatingsystemtoafile.Thisfileismostoften
calledanimage.Whenimagefilesareopenedonacomputercapableof
emulation,theuserispresentedwiththeverysameoperatingsystemin
thestateinwhichitwassavedontheoriginalcomputer.

28 Thetermemulationisnotusedinthestrictwaythatcomplieswiththesubtledis-
tinctionsbetweenthisconceptandcomparableconceptslikevirtualizationand
containerizationamongothersfromthefieldofcomputerscience.Hereitisused
insteadasanumbrellaconceptforalltheseapproachesinordertopreventthe
readerfromhavingtodealwithdifficultiesthatarenotcrucialforthepresentwork’s
lineofargument.
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Publicationsasimagesdonotonlyallowpublishingofcontent,butalso
ofwhatisrequiredtoopen,render,orexecutethecontent.Ofcourse,a
programtoopenandruntheimageitselfisstillneeded.Theissuenever-
thelessshiftstoahigherlevelofabstraction,ashasbeennotedbefore.
Thepublicationisself-contained,becauseitputsallresources,andalso
allapplications,programminglibraries,andcompilersamongotherthings
intoonefileinordertointeractwiththeresources.Additionally,itcouldbe
arguedthatthishigherleveloftechnologicalabstractionreducestechnical
heterogeneity.

Theshifttoemulationandtheresultsfromthesurveyconfirmfrom
anoppositepointofviewwhatWillinsky,Garnett,andPanWong(2012)
saidabouttheinflexibilityofthePDF.Acertaindegreeofinflexibility,
orbetterstability,appearsnecessaryforpublicationformatstomeet
theirrequirements.Often,earlierprojectshavetriedtoachievethissta-
bilitybyattemptingtoproposetechnologicalorsemanticstandardsfor
thestructureofpublications.Theproliferationofpublicationformats
describedinthiswork,togetherwithinsightsliketheonebyZhaoetal.
(2012,seealsoabove),suggestthatthepredictedstandardizationprocess
hasnotadequatelytakenplace.Liewetal.(2016,66:1)seetheSCPapproach
asaresponseto“thecomplexityanddiversityofapplications,thediversity
ofanalysisgoals,theheterogeneityofcomputingplatforms,andthe
volumeanddistributionofdata.”

Besidesmaturityandself-containedness,thereisanotherinterestingfacet
ofSCPs.InthesamewayPettiferetal.(2011)highlightthemeritsofPDFs
incontrasttoapproachesappearingmoredigitallynative,theauthors
stressthenecessityofnarrativeformandillustrativecontentinpub-
lications.TheircritiqueisexplicitlydirectedatMons'considerationson
NPs,butaddressesanyinitiativethatprivilegescomputationalfeaturesof
digitalpublications.Theyelegantlyturntheargumentupsidedownthat
theseelementsonlycompensatetheabsenceofdataandexperimentsin
historicalpublications.Theypointoutthatonlytheworstprogrammers
leavecodeuncommented.Thisissobecausecodeitselfishardtoread
andunderstandevenforthepeoplewhowroteit.Thus,code,data,text,
andillustrationsamongothersshouldnotjustbeperceivedasservinga
purposeintheirownright.Theyshouldbetakenasdifferentmeansto
serveoneandthesamepurpose—transmittingscientificresultsand
truths—andthereforecombinedassuch.

Infact,suchanintegratedglobalmodelexistssincetheearlyeightieseven
incomputerscience.Thismodeliscalledliterate programming(Knuth1984).
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Whileearlymodelsofliterateprogrammingmainlyaddressedtheissue
ofcodedocumentation,lateradoptionsextendedittoauniquewayof
computingandforthecreationofdigitalpublications.Inso-calledelectronic 
notebooks,executablecodealternateswithlayoutedtext,diagrams,and
richmediawithequalrightsandinanarrativelinearway.Thesenotebooks
areusedheavilybothincomputerscienceandbyresearcherswhouse
computationinresearch.

Thepopularityofprojectslikethejupyter notebook(seefigure4.3;Perez
andGranger2013),thebeaker notebook29,butalsoprojectslikeknitr30 give 
evidenceaboutthesuccessofthisapproach.

[Figure4.3]TheJupyterElectronicNotebook

Electronicnotebooksarenotonlyusedtoproduceinformalpublications
likeresearchblogs(Fanghor2014)butalsoadvertisedforbroaderadoption
(Perkel2018)—notwithoutsuccess.In2014,O’Reilly,oneofthebiggest
publishersofcomputersciencebooks,announcedthatitacceptsjupyter
notebooksfromauthorsastemplatesforbookstoprint(Odewahn,Kelley,
andMadsen2014;Odewahn2015).Additionally,theauthoringplatform
Authorea31whichenablesdirectsubmissionofauthoredpublications
topublishersfromearthsciences,lifesciencesandastronomypermits
embeddingjupyternotebooksintothemanuscript.Therebyjupyter

29 http://beakernotebook.com/
30 https://yihui.name/knitr/
31 https://www.authorea.com/
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notebooksarepartofpublishingworkflows“ateachofthetop100research
universitiesworldwide”(jupytercon2017).

Curiouslyenough,thejupyternotebookwasalsooriginallyinventedto
provide“anopensourceframeworkforinteractive,collaborative,and
reproduciblescientificcomputingandeducation”(PerezandGranger
2013;Wittek2014;Thomasetal.2016).Nevertheless,insteadofseparating
articlesfromdataandsoftwarethejupyternotebookattemptstoachieve
thisgoalbytyingalltheseelementsmorecloselytogether.

However,thisdigressiontoelectronicnotebookswasnotjustintendedto
demonstratethatargumentssimilartothoseprovidedbyPettiferetal.
existine-Science,too.Infact,electronicnotebookshaverecentlybecome
SCPsintheirownright.Originally,theydidnotincludethesoftware
librariesrequiredbythecodeinthenotebookinordertofunction.They
providedanenvironmentthatcanmakeuseofsuchlibrariesiftheyexist
onacomputerinordertoexecutepartsofcodeinplace,ormoreprecisely
insidethenotebook.Inthisscenario,electronicnotebooksmayrunintothe
sameproblemsoutlinedbyZhaoetal.(2012)andothers.

Topreventthis,projectsusingelectronicnotebooksforpublishingsim-
ilarlyrecommendemulationstrategies.O’Reilly,accordingly,proposesa
so-calledDocker32containerwhichdoesnotonlycontaintheelectronic
notebook,butalsothewholecomputationalenvironmentusedbythe
notebookinordertocreatea“self-contained”environment(Citoetal.2017,
323).AcomparablepathistakenbytheprojectBinder33.

Ontheonehand,electronicnotebookshavebecomeSCPs.Ontheother
hand,SCPprojectswhichoriginallyhadnothingtodowiththeapproachof
electronicnotebooksuseliterateprogrammingconceptstocircumscribe
theirkeyfeatures.Therefore,SCPsdonotonlytonedownthedistinction
betweenthecontentofpublicationsanditscarrier,butalsothehierarchy
betweendifferentmodesofrepresentation.ItcouldevenbesaidthatSCPs
implicitlyusesomeoftheargumentsofTPs.Thisisimportantbecause
electronicnotebooksandemulationaredeeplylinkedtoe-Scienceand
computerscience,where,aswasshownalready,texthasbeenwidely
treatedasdocumentation.Accordingly,Welchetal.stress:

Thepreservationcommunitycouldbenefitfromwideningits
collectingscopetoincludecomplexobjectssuchatscientificdesktops,
databases,machinesrunningnetworkedbusinessprocessesor

32 https://www.docker.com/
33 http://mybinder.org
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computers….Suchobjectsarenotjustinterestingintheirownright
butalsohavethepotentialtoprovideamoreimmersiveandcon-
textuallyrichexperiencethansimplerdigitalobject.(Welchetal.2012)

Uptothispoint,twodifferentstrategies(PDFandemulation)toachievethe
goalofself-containednesshavebeenintroduced.Otherstrategiescould
bedescribedwhichtrytoachievesimilargoals.However,itisacomparison
betweenthedifferenttypesofemulationtechniquesthatoffersmost
meaningfulinsightsintothemostrecentstateofdigitalpublications.
Formally,suchdifferencescouldbesplitintotwogroups:differences
pertainingtothequestionsofatwhichpointself-containednessbegins,
andthoseofapplyingdifferentmechanismstoproduceself-containing
objects.Santana-Perezetal.(2017)andNüstetal.(2017)alsoprovidean
overviewofscholarlypublicationsusingemulation,butonethatislesssys-
tematicthanisintendedforthenextsection.

What Is a Self-Contained Object?

Thequestionconcerningthenatureofself-containedobjectsisaques-
tionofscopeaswellasofcontenttype.Whatdoesapublicationneedto
includeinordertonotsignificantlydependonresourcesoutofitscon-
trol?Definitionsvarybetweenextremelysimpleandhighlysophisticated.
Inthefirstcategory,therearecontributionsliketheonebyPebesma,
Nüst,andBivand(2012),whoproposetousetheconceptofadependency 
treecomingfromsoftwarepackagemanagementintheUNIXworld.Put
simply,adependencytreeisadescriptionofsoftwarepackagesthatneed
to be available in a software environment so that another software can be 
executed.Aformaldescriptionoftheadditionalsoftwareinstalledduring
theprocessofinstallingtheoriginalpieceofsoftwarecanbereadby
anothersysteminordertoreproducethenecessaryenvironmentforthe
presentation34ofapublicationonanothercomputer.

Alistofnamesandversionnumbersofrequiredsoftwareisasimple
thing.Theothersideregardingscopeisrepresentedbyapproacheslike
Paper Mâché(Brammeretal.2011)andSHARE(Mazanek2011;vanGorpand
Mazanek2011).Theunderlyingstrategybehindtheseprojectshasalready
beendiscussed.Theseprojectscreateimagesofso-calledvirtualmachines
whichcontainthe“frozen”versionofawholecomputersystem,providingit

34 Herepresentationincludesbothrunningcomputationalexperimentsaswellas
makingdatasensuallyperceptible,forinstance,byshowingapageorvisualization
onthescreen.
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asatransferableandcopyablefile.Theapproachisaccordinglyoftencalled
fullvirtualization35.

Dependencytreesandvirtualmachineimagescouldbeunderstoodas
thetwopolesofthescopeinwhichitisreasonablypossibletodiscuss
thethemeofself-containedness.However,itistheinclusionofother
concepts such as sandboxesandcontainersthroughwhichthisdiscus-
siongainstheoreticalvalue.ThebenefitofsandboxesforSCPsishigh-
lightedbyMengetal.(2015).Inprinciple,sandboxesareworkingspaces
onacomputerwhicharegraduallyisolatedandindependentfromthe
underlyingoperatingsystem.Assuch,theyhavetheirowndiskspaceand
configuration,butmaystillusecoreservicesandsoftwareoftheoperating
system.Oneuse-caseforsandboxesissoftwaredevelopment,whereitis
usedtoproduceanenvironmentimportantforthesoftwareprojectthat
doeshowevernotaffecttheoperatingsystem.Itispossible,forinstance,
thatasoftwareprojectneedsanotherversionofasoftwarelibrarythan
theoperatingsystem.Sandboxesallowuseofaspecificversioninthe
developmentprocesswithouttheneedtoremovetheversiononwhichthe
operatingsystemdepends.

Sandboxescanbereproducedonanotheroperatingsystem.Thethings
theyarenotabletoreproducearethecomponentsoftheoperatingsystem
thatthesandboxrequiresinordertofunction.FollowingMengetal.(2015),
thisisthepointwherecontainerscomeintoplay.Containersdonotcontain
a whole operating system but only those software components crucial 
inordertorunthemainapplicationsinthecontainer.Accordingly,this
approachiscalledpara-virtualization.RegardingSCPs,Phametal.(2015)
callcontainersalightweightvirtualizationapproach.Containersrecently
becameaverysuccessfulapproachinmanyareasincomputerscience.
Besidestheauthorsmentionedabove,Odewahn(2015),Cito,Ferme,and
Gall(2016),andBoettiger(2015)proposecontainersaspartoftheconcept
ofSCPs.

Thetermlightweightindicatesoneofthereasonsthatledtoareasonable
shifttocontainersinsteadofvirtualmachineimages.Allauthorshighlight
thatvirtualizationisexpensive,meaningitneedsalotofdiskspaceand
computationalresources.Consequently,thisissueposesthequestionof

35 Thereadershouldrememberthatthisstudy,forthepurposeofsimplicity,refrains
frommakingallthesubtledistinctionsbehindsomeoftheconceptsinthisfield
ofresearch.Here,itispossibletoequatevirtualizationwithemulation.Full
virtualizationreferstothefactthatwhatisvirtualizedreallyisanentireoperating
system.
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whatexactlyisnecessaryforareproduciblepublication.Thisquestionisin
turnjustanotherwaytoaskwhatself-containednessis.

Correspondingly,ZhengandThain(2015)describefourdifferentscenarios
forcontainerizationinwhichtheboundariesofeachcontainerareset
differently.Terminologicallyinterestingisthefactthatboundaryisdefined
bytheterm’sisolationandconsistency.Althoughthesetermshavedomain
specificmeaningincomputerscience,suchmeaningiseasilytransferable
toatheoreticaldiscussiononwhatitmeanstocreateaself-contained
object.Finally,theauthorsmeasurethe“costs,”i.e. thenecessaryeffortsto
produceSCPs,foreachcontainertype.

Indeed,inrecentyearsthediscussiononself-containednessturned
theoreticalwithintheSCPscommunityitself.Cranmeretal.(2015),who
evaluatedifferentcontainerizationstrategiesfortheATLAS36archive,
introducethedifferencebetweenreproducibilityandreplicability.The
latteraddressesastrategyinwhichtheunderlyingtechnologiesofa
publicationareconstantlyupdatedandnotconserved.Thegoalisto
notreproducethesamesoftwareenvironment,buttoassurethatthe
supposedkeyaspectsofapublicationcanbepresentedinanalways
up-to-datesoftwareenvironment.Withthisdistinction,thequestionof
theidentityofpublicationscompletelyshiftsawayfromthepublicationas
aphysical—inthesenseofbeingstoredonaharddrive—objecttopub-
licationsasidealthings.

Likewise,Mengetal.(2015,139)discussthedistinctionbetweenrepeat-
abilityandreproducibility.Whilethefirsttermdescribesthecapacity
toregeneratethesameresultsagainandagain,thesecondconcept
emphasizesthecapabilityofchangingparameterswithinthesameset-up
thatwasoriginallypublished.Arguingthatsuchset-upsaretherealoutputs
ofaresearchprocess,thequestionofwhatthecoreofthepublication
reallyisoncemoreputintoanewcontext.Welchetal.concludetheircon-
tribution with questions such as:

Whatexactlycomprisestheobjectwhichistobepreserved
authentically?Arethenumerousoperationstoreducetheoriginal
diskimagesizeidentitytransformations?Couldthepreservationof
theintegrityofthepreservationtarget’scontentbeproveninan
automatedway?Howmuchchangeoftheoriginalimageontheblock
levelisacceptable?(Welchetal.2012,278)

36 https://atlas.cern/
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How to Obtain Self-Containedness

Inconsequencetodifferentdefinitionsofself-containedness,different
strategiesexistforidentifyingallnecessarycomponents.Onageneral
level,suchstrategiesdistinguishbetweenimaging,tracking,and
describing.Additionally,strategiescouldbefurthercategorizedintoimper-
ativeanddeclarativeapproaches.37

Imagingapproacheswerediscussedatthebeginningofthissection(see
alsoWelchetal.2012).Automationstrategiestrytotrackcomputational
researchprocessesinacomputationalmanner.Apieceofsoftwarethat
monitorsagivenresearchprocessissupposedtoidentifyandrecord
anyofitsinvolvedelements.AstheboundariesofSCPsvary,sodoes
themonitoringsoftware.Someapproachesincludethedevelopmentof
softwarespecificallydesignedforcreatingSCPs(Phametal.2015),others
useprovenstandardsoftwaresuchastheUNIXtoolptrace(Mengetal.
2015).

DescriptivestrategiescreateSCPsinamanualfashion.Boettiger(2015),
forinstance,outlinestheusageoftheDockercontainerizationsoftware
forreproducibleresearch.Hehighlightsthatforthecreationofsuchcon-
tainers,allthatisneededisasmallshell script.38

Assemblingalistofcommandstocreateacontainerisoneapproach.
Obviously,itdependsonaspecificcomputationalenvironmentsuchas
Dockertobefunctional.Anotherapproachistouseso-calleddeclarative
semantics.Thesesemanticsdescribethefeaturesoftheexpectedoutput
environment,notthestepsrequiredtogetthatenvironment.Accordingly,
differenttechnologicalenvironmentscaninterpretsuchdescriptionsin
theirownway.Boettiger(2015,73)pointsoutthatthe“blackbox”vir-
tualizationisseenasachallengetotheideasoftransparencyinscienceby
itscritics,anyway.Declarativedescriptionshelptoovercomethissituation.

Theuseofdeclarativesemanticsforthedescriptionofcomputerenviron-
mentsisdetailedbySantana-Perezetal.(2014)andSantana-Perezetal.
(2017).Theauthorsremarkthatthereisaplethoraofvirtualizationand
containerizationsoftwarealready,andthatthereforeastandardizedmodel
isnecessarytobeabletonegotiatebetweenprojects.Furthermore,the
articlesdemonstratehowtheuseofsuchmodelsinresearchcanenable

37 ForadifferenttypeofclassificationseeNüstetal.(2017)
38 AshellscriptisbasicallyasmallcomputerprogramusingaUNIXshellenvironment.

Inthiscontextitcontainsasequenceofcommandswrittenbytheauthorofthepub-
licationandparsedbyacomputertocreatethecontainerenvironment.
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purelydescriptive,reproducibledigitalpublications.Purelydescriptivehere
meansthatthesoftwareandotherresourcesarenotpartoftheresulting
publicationsanylonger.Inthecontextofthiswork,itispossibletosaythat
suchpublicationsareextendedversionsofROs.Theydonotonlycontain
adescriptionofaworkflowanditsresources,butalsooftheenvironment
inwhichthisworkflowtakesplace.Althoughthisapproachaddressesvir-
tualization,itjustremainsadescription.Therefore,itisnotreallyanSCP
anymore.ItneverthelessitisoneoutcomeofthepathofSCPs.

Nüstetal.(2016)andNüstetal.(2017)presentanapproachthatismoreof
ahybrid.TheconceptofExecutable Research Compendiums(alsoreferred
toasERC)isstillacontainer,butacontainerwhichfollowsastandardized
model(alsoreferredtoasERM)ofwhatSCPsshouldlooklike.

ThedesignsofvariousscopesofSCPs,aswelldifferentapproachesfor
theircreation,demonstratethatthispublicationconceptreintroduces
theideaofsoundauthoringofmonolithicobjects,insteadofaggregating
informationunits.Thecreationofcontainersinthisapproachisaprocess
ofdecisionmakinganddesign,carriedoutbyahumancreatorinthe
firstplace.Evenifautomatedprocessesputthecontainertogetherat
theend,manydesigndecisionsintermsofwhatisrequired,andhowthe
requiredthingsaregatheredtoobtainself-containedness,mustbemade
inadvance.Thisobservationbecomesclearerifonelooksatfouroffive
majorissuesthatturnupduringthecreationofcontainerizedSCPs,high-
lightedbyMengetal.(2015,138–39).Theseissuesdealwiththeaspects
ofdependencies,configuration,selectivity,andvolatilityintheprocessof
authoringSCPs.

Theideaofauthoringasahuman,decision-drivendesignprocessbecame
extremelymarginalinmanypublicationconceptsinthelastchapter.OLBs
andROswereaimedatunfilteredmediationoftheresearchprocess.The
implementationofROssubsequentlyshowedthatitisnotonlythework-
flow,butalsotheenvironmentoftheworkflowthatneedstobetracked.In
afinalstep,itbecameclearthattheenvironmentcannotjustbetracked,
butdependsonauthoringtasks.Thismeansthatwhiletheactofauthoring
seemedillegitimateatthebeginning,itisconceivedofasunavoidableyears
later.Topushthingsfurther,itmightevenbepossibletoarguethatSCPs
today“author”differentmodesofauthoringstrategies,suchasimaging,
tracking,anddescribing.
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From Artifacts to Aggregations to Artifacts

Self-ContainedPublicationsarecomparabletoDPsinpreciselyoneaspect.
LikeDPs,theconceptofSCPsisanopenandinclusiveconcept.Most
approachestoSCPsdonotprescribetheexactcontentofapublication.It
would,forinstance,beeasilypossibletoturnaTPintoaSCP.Infact,this
couldevenprovideasolutiontothepreservationissueofTPsraisedbyBall
andEyman(2015).ThedifferencebetweenDPsandSCPsisthepropertyby
whichsuchinclusivenessisachieved.WhileDPsofferaflexibleandopen
concept,SCPsenabletechnologicalflexibility.Incontrast,thismeansthat
DPsarecriticizedasinneedoftechnologicalimprovement(seesection
onDPs),whileonlystakeholderswithahighleveloftechnologicalunder-
standingareevencapableofauthoringSCPs.

Asdescribedatthebeginningofthissection,emulationstrategiesinSCPs
werealsotheresultofissueswithpublicationconceptssuchasROs,which
putastrongemphasisonreproducibility.AnothergoalofROswastobuild
publicationsontopofadistributednetworkofresourceslinkedtogetherin
aspecificwayineachpublication.Self-ContainedPublicationsbuiltonthe
argumentthatdistributionisnotafeasiblewayoforganizingpublication
content.StudiesfromwithintheresearchfieldofSCPshavepresentedalot
ofevidenceinordertosupportthisclaim.Emulationandpackagingarethe
oppositeapproachtotheideasofLOD,butitisconsiderednecessaryfor
achievingmorereproducibility.

Theconsequenceofthisdecisionisadiscussionabouttherightscope,
thenecessaryelements,andreliableauthoringstrategiesinorderto
reallyachieveself-containedness.Thisdiscussionhashighlytheoretical
implications,andsometimesevenmakesuseofpoeticalphrases,suchas
inWelchetal.(2012,79),stressingthatthecreationofSCPsneed“acertain
‘cooperation’oftheoriginaloperatingsystem.”Thetheoreticaldimension
ofsuchdiscussionsofcausealsochallengesthetheoreticalfoundations
behindotherpublicationtypes,even,orespecially,when,thecontextisto
justsolveconcretetechnologicalproblems.Thisdimension,moreprecisely,
questionsthescopeoftheimpactofnotionsliketheaggregativenatureof
publications,orthepossibilitytoformalizereproducibility.

Thefactthatthisdiscussioniscarriedonbycomputerscientists,and
thus within the same community in which such concepts were born in 
thefirstplace,supportsthisobservationfurther.ItwasHerbertVande
Sompelwhocoinedthephrase“FromArtifactstoAggregations,”andwho
significantlyinfluencedawholesetofdigitalpublicationsbydevelopingthe
OAI-OREmodel.Yet,withtheemergenceofSCPs,thenotionofartifacts
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isre-introduced,andthetermre-appearswithpositiveconnotationby
authorssuchasWelchetal.(2012).

AlthoughSCPssolvesomeproblemsofconceptualandtechnological
heterogeneity,theyalsoproducetheirowntypeofheterogeneity.This
heterogeneityisactivelyaddressedbySantana-Perezetal.(2017),and
regrettedbyNüstetal.(2016).Itdrivesanewattempttodefineformal
semanticsforthedescriptionofcomputationalenvironments(Santana-
Perezetal.2014;Santana-Perezetal.2017),orforthecomponentsthat
scientificpublicationsascontainersshouldprovide.

Inlightofthelastparagraph,SCPsremainaconceptauthenticallyresiding
inthefieldofcomputerscience.Thesuggestionofanontologyinorder
todescribecomputationalenvironmentsinastandardizedway,without
preservingtheseenvironments,againtriestofindatechnologicalsolution
toaproblemthatconceptssuchasHPsandDPspredominantlytreatasa
socialissue.

AninterestingaspectofSCPsisthefactthatacertainsensibilitytowards
socialissuesofpublicationconceptsemergesinacompletelydifferent
area.Theargumentbehindthedevelopmentof“light-weight”container
solutionsinsteadofoperating-systemimageshasbeentheinefficient
amountofresources(diskspaceamongothers)theseimagesrequire.In
othercontributions,theterm“costs”isused.ZhengandThain(2015)offer
acomprehensiveevaluationofdifferentcosttypesfordistinctapproaches
toSCPs.

Althoughthistermisnotmeantmonetarilyinthefirstplace,iteffectively
addressesmonetaryissues.Computationalresourcesconsistofhard-
wareandenergyusedbythishardware.Bothmustbeboughtinthesame
wayastimeresourcesequatetosalaries.Hence,therecurringthemeof
costsinSCPscorrespondswithanawarenessofwhatcouldbecalledthe
socialweightofdigitalpublicationformats,thatis,theperceivableefforts
necessarytotreatthesepublicationconceptsasafuturestandard.Similar
quantificationsofeffortscannotbefoundforotherpublicationconceptsin
suchdetailasinZhengandThain(2015).

Theseeffortsareconcreteandcountable,comparedtothemoreabstract
referencestonecessaryeffortsinconceptslikeSPs.Self-containedpub-
licationsmightmakesenseforsuchissues,duetothekeydecisiontonot
makeaformaldistinctionbetweenformandcontentofapublication,the
allegedlycontingentsocialaspects,andthetechnologicallypurepartsofa
digitalpublication.
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Putting Digital Publications into Context
Theperioddescribedinthischaptermarksasignificantchangeinthe
developmentofdigitalpublications.

Sometimesopenly,butinmostcasesimplicitly,thefourconceptsinthis
chapterrelativizemanyoftheparadigmsadvocatedinearlierprojects.
Hence,inHPsthediscourseofopenaccesswasputintoperspective,but
notabandoned.Instead,astrategyof“subsequentmonetization”was
proposedthatacceptscertainsocialdependencies.HybridPublications,at
thesametime,tonedownthejudgmentaldistinctionsbetweennewand
oldpublicationformats.Theydosobyarguingthatdifferentpublication
formatsservedifferentneeds.Theideathat“old”needsdisappear,just
becausedigitaltechnologiesareabletoalsoserveotherneeds,appearsas
anunnecessarysimplification.

SCPsraisedsimilarcritiques.However,theircounter-approachtothe
modularizationofpublicationsandtheirabolishmentofthecontent/form
distinctionareclearlymoreimportantaspectsofthisconcept.Although
OpenAIREdidnotabolishthethemeofstandardization,itsapproachis
neverthelessclearlydifferentfromthewayformerprojectspursuedthis
goal.Theprojectsupportedagradualapproachtostandardization,in
whichtheresponsibilityforitsachievementwasinpartsmovedtoahigh-
levelinfrastructureandtotheprojectitself.

Suchanapproach,inwhichharmonizationispursuedbyactsofcuration,
hasalsobeentakenbyOverlayJournalsand,lateron,DPs,conceptsthat
intentionallymakeuseofhistoricalpublicationformats.TheconceptofDPs
alsotookaccountofepistemologicalissueswhenParsonsandFoxask:“Is
DataPublicationtheRightMetaphor”(seeabove).Emphasizingwhatdata
means,andhowinteractionwithdatatakesplace,andhowthisdiffers
betweendomains,meansunderminingthelineofargumentofconceptsin
e-Science,inwhichdata-drivensciencehasonefaceandoneonly.

ThesupportforthearticleforminDPscouldalsobeunderstoodasasup-
portoflinearnarrativityasauniquemeanstoadequatelycontextualize
empiricalresearchbeyondjustmetadata(seealsoGilandGarijo2017).The
successofelectronicnotebooksinresearchfieldsthatmakeheavyuse
ofcomputationgivesreasontoexpectare-evaluationoftheaffordances
oflinearnarrativityine-Scienceonamoregenerallevelwithinthenext
years.Correspondingly,Keryetal.(2018,17:1)in“TheStoryintheNotebook:
ExploratoryDataScienceUsingaLiterateProgrammingTool”quotesthe
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computerscientistKnuthwhooncecalledfor“consideringprogramstobe
worksofliterature.”

Theongoingrejectionofgreatpartsofscholarlystakeholders,connected
withthescholarlydomain,ofwhichthecomplaintsintheintroductiongive
evidenceaswell,furthermore,demandedfindingnewwaysofengaging
withthesestakeholders.Thepositionthatagentswhodonotwanttoadapt
totheallegednecessityofprogress“gotothewall,”asCameronNeylon
putit,wasnotmaintainableanylonger—especiallynotforthesakeof
advancingdigitalpublications.

Ifjustgoingbackisneitherdesirablenorpossible,andcontinuingto
proposenewinnovationsnotsustainable,analternativestrategyistolook
outforpossibilitiestobetterincludestakeholders(seealsoHoltermann
2017).Thefocusneedstoshifttosocialissues.Significantly,duringthe
adventofDPs,Reesemphasizeditsroleasa“socialmanagementfunction.”

Eachoftheconceptsinthischapterreflectsthisturntowardsamore
sociallyacceptablenotionofdigitalpublicationsinitsownuniqueway.
HybridPublishinggivesthemostprominentexampleinthesensethatit
literallyputsallstakeholders(McPherson)andpublishingenvironments
(Hall),eachwithequalrights,atthecenterofallprogressindigitalpub-
lishing.DataPapersdeliveramechanismofconceptuallyandpolitically
addressingpublishingconcepts,andaresignificantlydifferentintermsof
technologyaswellasgoals.Thatwaytheyredefinethefragmentedand
heterogeneouslandscapeofdigitalpublicationssuchthatitispossibleto
perceivealltheseactivitiesaspartofthesameprocess.

Self-ContainedPublicationsdothesamethingthatDPsdoconceptually,
butinatechnology-drivenway.Itistruethatduetotheirvasttechnological
requirements,SCPscannotbeusedbyeveryone.However,theyallow
thedevelopmentofconsistentsolutionsforproblemssuchaslong-term
preservationandaccessacrossverydifferentdigitalpublicationsformats.
Hence,theneedtostandardizeformandcontentofdigitalpublicationsas
containersisminimized.Creatorsofsuchpublicationsarelessforcedto
thinkabouttechnologicalconsequencesoftheirpublicationmodel.

OpenAIREisaspecialcasebecausetheprojectshiftedintotwodifferent
directions.Ontheonehand,theconceptofSCIsseemstoacceptapub-
licationlandscapethatremainsatacertainlevelofheterogeneity,onthe
otherhandthescaledapproachofOpenAIREanditsinterventionsreveals
atop-downstandardizationstrategy.Suchminorcontradictions,however,
alsoappearedwithinthepublicationconceptsmentionedearlier.Theidea
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ofSingle-SourcePublishingproposedbyBurkhardt(2015),forinstance,con-
tradictsthenotionofcontinuousremediationoutlinedbyGaryHallinthe
contextofHPs.Likewise,thereisatensionbetweenself-containednessas
asolutiontosemanticheterogeneityandthelaterattempttosemantically
standardizecontainersinSCPs.

Thischapterdemonstratedthatoverthelastyearsasignificantshifttook
placeindigitalpublishing.Thisshiftsignificantlycomplicatestheanalysisof
thedevelopmentofdigitalpublications.Before,developmentwasdrivenby
strongideasthatofferedorientationforpersonalengagementandcommit-
ment.Therelativizationofsuchideaspartiallytakesthisorientationaway.
Hence,theinconsistenciesobservedinthelastparagrapharenotsur-
prising.Thefactthatalmosteveryaspectofdigitalpublicationssincethe
ACMpublishingplanisnowputintocontextmakes“rewiringpublishing”a
challengingtaskthathasjustbegun.







[ 5 ]

Post-Digital …

A Less Random Definition of the Digital
Afterthefirstdecadeofthenewmillennium,fieldslikemedia-studies,
culturalstudies,andtheartswereattractedbyanewconcept:post-
digitality.Inafirstattempttograspanoverlappingcorebehindthevarying
applicationsoftheterm,Cramerwrites:

Morepragmatically,theterm“post-digital”canbeusedtodescribe
eitheracontemporarydisenchantmentwithdigitalinformation
systemsandmediagadgets,oraperiodinwhichourfascinationwith
thesesystemsandgadgetshasbecomehistorical—justlikethedot-
comageultimatelybecamehistoricalinthe2013novelsofThomas
PynchonandDaveEggers.(Cramer2014)

Thelastchapter’stitlesuggestedthatthedevelopmentofthefieldofdigital
publishingcanbeobservedinasimilarway.However,itmightnotbeclear
immediatelyinwhichwayoruptowhichextendthisisthecase.Obviously,
thefieldofdigitalpublishingcanbydefinitionnotactasdisenchantment
fromdigitalinformationsystems.Thesecondpartofthequoteseemsto
beapplicablemoreeasilyhere,however.Ithasbeenarguedthatprojects
discussedintheabovechapterrelativizeformerkeyideasofdigitalpub-
lishing,eachintheirownway.

Evenwheresuchideasarestillgoingstrong,asthecasewithOpenAIRE,
theirstatuschangesfrombeingseenasimperativestoprovidingpointsof
referencetoaspireto,uptotheextentpossiblewithinagivensituation.
TheconceptofSCIsasaunifyinglayerofabstractionisusefulonlybecause
theidealsofdigitalpublishingarenotexpectedtobecomemanifest



210 Beyond the Flow

incolloquialscholarlypublishingsoon.Thus,itistheOpenAIREinfra-
structure,andonlythat,whichsustainssuchideals.

ThediscoursearoundconceptssuchasROsandLPspresumedthat
correspondingidealsadheretoaninnerlogicofcomputation,whichin
consequencedrivesatransparenthistoricaldevelopmentofscienceand
scholarlypublishing(e-Scienceandopenscience).Incontrast,theexpe-
riencesthatledtotheconceptualizationofSCIsgivetestimonyofdoubts
abouttheinherentnecessitybywhichsuchidealswillbeadopted.Bydoing
so,OpenAIREtransferstheconceivedlogicsofahistoricalprocessinto
infrastructurethatcreatessocialnecessities.

InthesamewayitwouldbewrongtosaythatDPsarecompletelydetached
fromkeyideasofdigitalpublishing.Nevertheless,ifsuchideasconstitute
whatis“fancy”aboutdigitalpublishing,thenthemostimportantaspectof
DPsisthefactthattheyaresignificantlylessdrivenbyfascinationabout
them,comparedtoearlierpublicationconcepts.SCPs,incontrast,often
dofollowastrongcomputationallogicandarealsopartiallylinkedtothe
e-Scienceresearchmodel.Still,ithasbeenshownthatthewaytheydoso
completelyrearrangestheconceptualmatrixofdigitalpublications.They
alsoprovideasolutionwhichisnotonlyvaluableforthisspecificresearch
modelalone.EmulationstrategiescanbeusedtosolveproblemswithTPs
inthesamewayaswithcomputationalworkflows.

ThecaseofHPsneedslessexplanation.Asdescribedatthebeginningof
thelastchapter,HPsbydefinitionincludeacritiqueofcertainaspectsand
claimsbehinddigitalpublications.Infact,bothterms—HybridPublishing
andpost-digitality—arementionedtogetherinLudovico(2015).

Thequotefromthebeginningofthischaptersuggeststhatpost-digitality,
asascientificterm,referstoacertainkindofsocialbehaviortowards
digitaltechnologies.Indeed,thetermitselfdoesnotcomefromthe
scientificdomain,butfromperformativearts.ItwasfirstusedbyCascone
(2000)andAndrews(2002)tooutlinetheagendaforpost-digitalartand
music.Genuinescientificstudiesonpost-digitalitytookplaceincloselycon-
necteddisciplines.Accordingly,Hayward(2013)wroteacontributionabout
post-digitalcinemainaRoutledgeHandbook.

WhileaccordingtoCramertheearlypost-digitalmovementsseektoreject
ideasofprogressandperfectionassociatedwithdigitaltechnologies,the
systematicscientificappropriationoftheconceptbeginswiththeremark
that while this complete:
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…withdrawalmayseematemptingoptionformany,itis
fundamentallyanaiveposition,particularlyinanagewheneventhe
availabilityofnaturalresourcesdependsonglobalcomputational
logistics,andintelligenceagenciessuchastheNSAinterceptpaper
mailaswellasdigitalcommunications.(Cramer2014,sec. Revivalof
“old”media)

Inthislightthegrowingphenomenaofrejection,disenchantment,or
decreasingfascinationprovokedamoresystematicevaluationofthis
phenomenon,aswellastheconceptofpost-digitalityitself.Moreover,it
provokesrethinkingoftheconceptofdigitalityinthefirstplace.

Cramerconductssuchanevaluationaspartofabroaderresearchgroup.
Thisgrouppublisheditsfindingsonpost-digitalityinaspecialissueofthe
APRJAonline-journal(Andersen,Cox,andPapadopoulos2014).Heresponds
totheleadingquestion:“Whatis‘Post-Digital’?”byseparatelydiscussing
howtheprefix“post”shouldbeunderstoodandwhatisaddressedby
digitality.

AccordingtoCramer,“post”inpost-digitalisnotmeantinthesenseof
the“post-histoire”thatis“theendofhistory”asFrancisFukuyamaputit
(Fukuyama2006).Itisnotintendedtomarkaclearlydifferentnewtime
periodthatmostfundamentallyunderminesallaspectsbywhichformer
temporalperiodscouldevenbeidentifiedassuch.Incontrast,theauthor
arguesthattheprefixfunctionslikeinpost-feminismorpost-colonialism.
Moreprecisely,itfunctionsasamarkerfora“criticallyrevisedcontinu-
ation”ofwhatisprefixed.Inthesamewayandwithinamoreproblematic
context,thetermpost-colonialdoesnotassumetheendofcolonialismbut
thetransformationofcolonialistrelationshipsintomoresubtle,morecom-
plex,andmorediversevariationsofthisrelationships.

Cramerselectedthesetwoexampleswell,becausetheyindicatethe
ambiguityof“post”inpost-digitality.Ontheonehand,thereisapositive
connotationinwhichaprogressiveconceptundergoesarevisionwiththe
intenttosustainit.Ontheotherhand,itshowsthenegativelyconnoted
indicationthatacertainpowerstructuremaylast,evenifthepolitical
systemaroundithaschanged.Inbothcases,thegoalisnottoarguethat
acertainphenomenonnolongerexists,butthatthisphenomenonhas
changedsomuchthatreflectiononithastofindnewviewpoints:

“Post-digital”describesaperspectiveondigitalinformationtechnology
whichnolongerfocusesontechnicalinnovationorimprovement,
butinsteadrejectsthekindoftechno-positivistinnovationnarratives
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exemplifiedbymediasuchasWiredmagazine,RayKurzweil’sGoogle-
sponsored“singularity”movement,andofcourseSiliconValley.
(Cramer2014,sec. Post-digital=hybridsof“old”and“new”media)

Itwasarguedatthebeginningofthischapterthatmostrecentpublication
conceptsaresomewhataimedatsuchadevelopmentinanunconscious
way,fullofinconsistenciesasaconsequenceofthetransitorymoment
inwhichtheyemerged.However,atthispointananalysisthatturnsthe
observationofapost-digitalmomentintoatheoreticalfoundationfor
digitalpublicationsislacking.Suchafoundationmighthelptodevelopa
morestrategicideaofpost-digitalpublications.Agoodstartingpointfor
thistaskisagainCramer’sdiscussionoftheterm“digital”in“post-digital.”

Thisdiscussionconsistsofnothingmorethanaclarificationofwhat
peopleactuallytalkaboutwhentheytalkaboutdigitality.Thisclarification
showsthatthedistinctionbetweendigitalandanalogueisfarlessclear
thanisoftenassumed.Forinstance,Cramergivestheexampleofana-
loguecomputersthatfunctionwithwaterandmeasuringcupstocompute
keymathematicaloperations.Incontrast,a“digital”computerworkson
thebasisofanalogueprocesses,morepreciselyvoltage-ranges,thatare
artificiallydividedintoonesandzeros.Thescreenfunctionsthroughpixels
thatareclearlyseparatedfromeachother,butthepixelsthemselveswork
withinrangesoflightintensity.Cramerthereforecallsthecomputerscreen
a“hybriddigital-analogue.”

Themeaningofdigitalandanalogueunderlyingthislineofargument
stresses that:

“Digital”simplymeansthatsomethingisdividedintodiscrete,count-
ableunit—countableusingwhateversystemonechooses,whether
zeroesandones,decimalnumbers,tallymarksonascrapofpaper,or
thefingers(digits)ofone’shand—whichiswheretheword“digital”
comesfrominthefirstplace;inFrench,forexample,thewordis
“numérique.”Consequently,theRomanalphabetisadigitalsystem;
(Cramer2014,sec. Digression:whatisdigital,whatisanalog?)

Analogue,incontrast,referstosomethingthathasnotbeenmadeor
rendereddiscreteandwhichtherefore:

…consistsofoneormoresignalswhichvaryonacontinuousscale,
suchasasoundwave,alightwave,amagneticfield(forexampleon
anaudiotape,butalsoonacomputerharddisk),....(Cramer2014,
sec. Analog≠undivided;analognon-computational)
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Inthisrespect,thedistinctionbetweendigitalandanalogueisneithera
result of the invention of the Turing Machine(seebelow),noraredigital
technologiestodaypurelydigitalmachinery.Thisargumenthasalready
beendiscussedinamorephilosophicalcontextbyBuckley(2011).1However,
itisthefuzzyapplicationofsuchtermsthatstimulatesamongotherthings
theaforementioned“techno-positivistinnovationnarratives,”andthathas
alsobeenfoundbehindavarietyofdigitalpublicationconcepts.Aswill
becomeclearlateron,thiscritiquecanbeappliedtobothe-Sciencerelated
publicationconceptsaswellastoconceptssuchasTPs,HPs,andUBs.The
reasonwhythisisthecaseisbetterunderstoodwhenlookingatthecon-
sequencesofsuchterminologicalclarification.Cramercontinues:

Consequently,thereisnosuchthingasdigitalmedia,onlydigitalor
digitizedinformation:chopped-upnumbers,letters,symbolsandany
otherabstractedunits,asopposedtocontinuous,wave-likesignals
suchasphysicalsoundsandvisiblelight.Most“digitalmedia”devices
areinfactanalog-to-digital-to-analogconverters.(Cramer2014,
sec. Technically,thereisnosuchthingas“digitalmedia”or“digital
aesthetics”)

Thus,ifdigitaltechnologiesdonotjustquantifybutconvertbetween
differentmodesofrepresentation,andarealsoconflationsofdigitaland
analoguecomponentsthemselves,thenitbecomeshighlyproblematicto
demand“truedigitalpublications.”Theonlytruethingaboutdigitalpub-
licationsinthispointofviewisatremendouspotentialtoturndifferent
typesandformsofresearchinputintomultipleoutputformats,undefined
innumber.Infact,thisisexactlywhatthelastchaptershaveshown,a
widevarietyofpublicationconceptsoftenreferredtowithinthefieldas
heterogeneous.

Suchconceptsappearedsoverydifferentnotjustbecausedifferent
opinionsexistaboutwhattheyshouldlooklikeandwhattheimpact
ofdigitaltechnologies2is.Theyappearedsodifferentbecausethese
technologies,byvirtueoftheircapabilitiestoconvert,providesignificant

1 Buckleyshowsverywellthatthedistinctionisattheheartofaphilosophical
questiongoingbacktothethirdaporiaofZenonofMeleaaboutthepossibilityof
perceivingmovement.

2 Inthelightoftheargumentsabove,itwouldbemoreappropriatetouseanother
termsuchascomputationaltechnologies.Theterm“digitaltechnologies”,however,
has become part of colloquial language when referring to technological innovation 
thattookplaceinthesecondhalfofthetwentiethcentury.Itwillthereforebe
usedinthemissingpartofthepresentinquiryaswell.Thisseemslessproblematic
togetherwiththeclarificationsinthelastfewparagraphs.
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supporttogivingtechnologicalshapetotheseopinions.Thisobservation
marksaclearcontrasttoargumentsine-Scienceoropenscience,arguing
thatdigitaltechnologieshaveaclearlydefinedandpredictableimpacton
scientificmethodology,aswellasontheformofscholarlypublications.
Thispointwillbedevelopedingreaterdetailinthenextsections.

Furthermore,itcouldbearguedthatideasaboutthetruedigitalformator
thetruedigitalmethodfurtherstimulatetheproliferationofpublication
formats.Itdefinitelymotivatesfocusingonone’sownformatandspending
resourcesonitsdevelopment,insteadofrelatingformatstoeachotherand
buildingadigitalpublishingenvironment.

However,itisimportanttoemphasizeagainthattheargumentisnotthat
whatiscalleddigitaltechnologiesdoesnothaveasignificantimpacton
scienceandpublishing.Thewholediscussionisnotaboutthelevelof
impactatall.Thecritiqueofthe“techno-positivisticinnovationnarrative”
concernstheconfusionbetweensuchinnovationandspecifictypesof
conversion.Itispartandparcelofthisconfusiontofurthermorethinkthat
thesuccessofdigitaltechnologiesincludestheiralwaysbeingappropriate
anditbeingefficienttoalwaysmediateeverythingbythem.Thus,even
thenotionof“digital”publicationssomehowdistortsthewholepicture.It
follows that:

“Post-digital”referstoastateinwhichthedisruptionbroughtupon
bydigitalinformationtechnologyhasalreadyoccurred.(Cramer2014,
sec. Post-digital=anti-“newmedia”)

Thequestionofnewversusoldformatsturnsintoaquestionofthebest
fitwithindifferentpublicationscenarios.Accordingly,therarecasesof
researchinpost-digitalitywhichdrawattentiononthetopicofpublishing
highlightstrengthandweaknessesofpublishingformats,regardlessof
theirrelationshiptodigitaltechnologies.Thefactthatsuchchoiceshave
tobemadeistheveryoutcomeofthesuccessofdigitaltechnologies,and
wouldbeimpossiblewithoutthem.

Inthepresentwork,contributionsintheareaofHPshaveweighedin
mostsignificantlyinthisrespect.EspeciallyGaryHall,JoannaZylinska,and
JannekeAdemasupportedtheideaofpublishinginformatsthatconvene
withthespecificneedsofpeculiarpublishingsituations,insteadofhunting
theonenewformat.Thecontingentlistofpublicationformatsgathered
byWorthingtonandFurter(2014)intheso-calledpublicationtaxonomy
explicitlyreferencesthetermpost-digitality.Infact,thetaxonomyis
presentedasareactiontothe“parallelusageofdifferentmedia-types”and
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the“proliferationoftools”forproduction,inconsequenceofthe“post-
digitalcondition”(WorthingtonandFurter2014).

Whilesupportingtheideaofequalrightsfordifferentapproaches,the
quotesbyWorthingtondonotcompletelyopenupaviewofthecon-
sequencesoftheaforementionedlineofargumentinallitsdimensions.
FollowingCramer’sclarificationofthedigitalandtheanalogue,itcannot
justbetheparalleluseofdifferentmedia-typeswhichdistinguishes
post-digitalpublishing,butalsodifferentformattingsofonemedia-type
provokedbyothermedia-types3.

ThispointwasalsothecoreofPettiferetal.(2011)argumentinfavorof
thePDF.Moreprecisely,thefactthatthePDFisaformatthatispartially
designedbyapplyingprinciplesofpaperarticlesandmonographs
isaweakargumentagainstitfromapost-digitalpointofview.The
Photomediationsprojectisanotherillustratingexampleofthemoresubtle
dimensionofpost-digitalityinpublishing,althoughtheonlineversion
ofPhotomediationsincludesmanycomponentsthatexistbecauseof
digitaltechnologies.Italsoemphasizestheconceptofbindingwhich,as
Hallhasstressed,belongstothemonographworldandisbynomeans
necessaryfortheonlineversion.Inreverse,theonlineversioncontrols
theproductioncycleandcontentgenerationoftheprintedversionsof
Photomediations.

Suchexamplesillustratewellhowtheseintersectionsandinter-
dependencies4 become invisible if one analyses publishing in the light of 
acommonunderstandingofthedigital.Moreprecisely,suchacareless
definitionofthedigitalonlymakessenseaslongasconvincingvisionsfor
digitalpublicationsexist,visionswhichmakeitpossibletotrivializethe
impactofsuchinterdependencies.Thepreviouschaptershowedthatsuch
visionshavelostplausibilityeveninthefieldofdigitalpublicationsitself.In
consequence,theimposedseparationbetweenbothworlds—thedigital
andtheanalogue—becomesproblematicandevenhindering.Inamore
generalperspective,Berrythereforeproposes:

3 Thetermmedia-typeneedsaclarificationhere.Inthecontextofthetaxonomyin
whichWorthingtonmakesthequote,itrefersmostlytowhathasbeencalledpub-
licationconceptinthestudyathand.Nonetheless,thetermlacksprecisedefinition
withinthetaxonomy.Whatismeantinthissentenceisthefactthatnewformatsalso
pickuppropertiesofexistingformatsorredefinetheirproperties.

4 Forfurtherexplanationsandexamplesofthesephenomenainthecontextofpub-
lishinginabroaderperspectiverefertoLudovico(2013)andLudovico(2015).
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Thus,thepost-digitalisrepresentedbyandindicativeofamoment
whenthecomputationalhasbecomehegemonic.…Wemightno
longertalkaboutdigitalversusanalogue,butinsteadmodulations
ofthedigitalordifferentintensitiesofthecomputational.We
shouldthereforecriticallyanalyzethewayinwhichcadencesofthe
computationalaremadeandmaterialized.(Berry2013)

Thecritiqueofthediscourseondigitaltechnologycompliedwiththree
logicalsteps.First,itwasclearlydefinedwhatshouldbeconsidereddigital
andwhatanalogue.Second,itwasillustratedthatthisdistinctionassuch
isnotalteredbydigitaltechnologies.Moregenerallyitdoesnotequateto
thedistinctionbetweendigitaltechnologiesandothertechnologies.Finally,
itwasdeducedthatthismeansthatthereisnoevenmoredigitalworldto
come,butthatdigitaltechnologieshavealreadyhappened,andinnovation
takesplaceelsewhere.

ThequotebyDavidBerry,however,mixesuptwothings,which,ashas
beenshownbefore,donotcategoricallybelongtogetherinthefirstplace:
digitalityandcomputation.Obviously,theyappeartogetherinthisquote
becausetheequationbetweendigitalityandcomputationispartofthe
discourseondigitaltechnologies.Therearerareenvironmentsinwhich
thisfactiseasiertoobservethaninthefieldofdigitalscholarlypub-
lications.Everything,frommakingpublicationsmoremachine-readable,
tobreakingdownthescopeofpublicationtodata,uptothepublicationof
algorithmsincomputationworkflows,isaprocessofadaptingpublications
toasupposedcomputationalparadigm.Allthesemodificationswere
additionallyframedindistinctideologicalcontexts.Fromtheendoftheory
uptoopenscience,itisarguedthatthewayknowledgeisproduced,and
functionswillsignificantlychangeduetocomputation.Infact,inakindof
circularreasoningitwasestimatedthatcomputationwillbethedominant
paradigmandarguedthatbecauseofthis,publicationsshouldresemble
computationalproperties.

Topological, Typological and Mathematical 
Knowledge

Inthecasesinwhichdigitalpublicationsexplicitlyrefertocomputation,
theyinfactmeanmathematicalevaluation.Itisaquestionoutsidethe
scopeofthecurrentresearchifthisequationbetweencomputationand
mathematicsisactuallyvalid.Itishoweverworthconsideringinthis
contextthatbothapurelymathematicaldescription—theλ-calculus by 
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AlonzoChurch—aswellasamathematicalandtechnologicaldescription
—theTuringMachinebyAlanTuring—marktheperceivedbeginningof
whatiscalleddigitaltechnologiestoday.Butevenifcomputationwereto
basicallymeanoperationalizingmathematicsitself,andtheequationwere
toturnouttobevalid,itispossibletochallengetheconsequencesdrawn
ontopofthisequation.Sinceindigitalpublications,thephenomenonof
computationisusedtomakeclaimsabouthowtruthandevidenceisbest
representedanddiscovered,itseemsareasonablenextsteptotryand
clarifywhichtypeofknowledgemathematicsengenders.

Amongmanyotherresearchers,JayLemkehascarriedoutthistaskby
comparingitinasophisticatedwaytoothertypesofknowledge.What
thismeanswillbecomeclearerinthenextparagraphs.Hiscontribution
“MathematicsintheMiddle”(Lemke2003)fitswellintothecurrentcontext
becauseheactivelylinkshisevaluationstodiscussionsofthedifference
betweendigitalandanalogue.Lemkeelaborateshisanswertothequestion
ofwhichtypeofknowledgeisproducedbymathematicsfromaso-called
social semioticpointofview.Socialsemioticsisasubfieldoflinguistics
introducedbyMichaelHallidayintheseventies(1978;1985).Inorderto
understandLemke’sanalysisofmathematics,itisimportanttounderstand
somebasicideasofsocialsemiotics.

Halliday’sapproachtolanguagecompletelyrejectstheideaofspeakingas
anapplicationoflanguageasithadbeenintroducedbythefoundingfather
oflinguistics,FerdinanddeSaussure(Saussure1959).Saussureconsid-
eredacategoricaldifferencebetweentheuseoflanguagebypeopleina
specificsituation(parole)andthelanguagesystemofaculturethisperson
belongsto(langue).Inhisviewtherelationbetweenthelanguageofthe
speakerandtheactofspeakingisalwaysoneofapplication.Thesystemof
languageexistsbeforehand.Furthermore,Saussureassumestheexistence
ofalayerofrules—langage—whichrestrictsandenablesthecreationof
concretelanguagessuchasEnglishorGerman.

ForSaussure,thecoreoflanguageislangage,atimelessabstractformal
systemthatconditionsthepossibilitiesofconcretelanguages.Incon-
trast,Hallidayprovidesapragmaticaldefinitionoflanguage,intendedto
workcompletelyfromthebottomup(O’HalloranandLimFei2014,chap.
Analysis).Moreprecisely,heclaimsthatwhenpeoplecommunicate,they
wanttodothreebasicthings.First,theywanttorefertosomethingor
somestateintheoutsideworld.Languageisaboutsomething.Second,
theywanttoengagewiththeouter,yetsocialworld.Peoplewanttotell
somebodysomething.Finally,languageisbuiltupasacompositionof
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signs,words,orsentences.Theseelementsoflanguagerefertoeach
otherinsomeway.Hallidaycallsthesethreefunctionsideational,inter-
personal,andtextualfunctions.ThebottomlineofHalliday’sargumentis
thateverythingthatiscapableofdevelopingideational,interpersonal,and
textualfunctionscanpotentiallyserveasmeansforcommunication.

Consequently,thereexistsnorealmoflanguageoutsideofitsusage.
Languageemergeswithincertainpractices.Thingsbelongtolanguage
whentheyfitthesebasicneedsandnotbecausetheyarerecognizableor
partofaformallygraspedlanguagesystembeingalwaystherebefore-
hand.Language—whereobservableasasystem,asacognitivestructure,
orinformoftheexperiencethatweunderstandeachother—isalways
embeddedinconcretesituations,whichatthesametimechangeit
(HallidayandMartin1996,122–25;Eggins1994,81–83).

Pushingthislineofargumentforward,vocalsoundsorlettersinan
alphabetarealsonotderivedfromanunderlyingsystemoflanguageto
whichtheybothbelong.Theyaresignsreferringtodifferentresources
forsignmaking—voiceandwriting—whichwerehistoricallyrelatedto
eachother.Onthewhole,signsareneitherpreconditionednorultimately
defined.Theyarecreatedoutofappropriatematerialthroughthepractice
ofpeoplewhowanttocommunicate.Toputitmoreformally,signsare
entitiesrenderedintheprocessofsemiosis(Kress2010),orsigning(Kress
2013),thetechnicaltermthatdefinesthehistoricalprocessofsignmaking.
Signsmaycomeandgo,andaccordinglyitispossibletoreallystudythem
intermsof“theirlifewithinsociety”asSaussurehadoriginallyplannedto
do.

Onthebasisofsocialsemiotics,Lemkeisabletoactuallyaskthequestion
ofwhatkindofknowledgemathematicsprovideandhowmathematics
relatetothetypeofknowledgethatislanguage.Becauseofsocialsemi-
otics,mathematicsdoesnotappearassomethingcompletelydifferent
fromlanguage.Itistheoutcomeofthesamehumanprocesstoproduce
meaningandtellsomethingthatengenderedlanguage.Socialsemiotics
similarlysuggestscarryingoutsuchacomparisonnotbymeansoflooking
atthedifferenttypesofsymbolsandnotationsinmathematicsandin
language,butbyanalyzinghowbothdevelopedhistorically,thepurposes
oftheirapplication,andwhichfactsareeasilyrepresentableandwhichare
not.

Lemke(2003,sec.2.1)highlightsthatuniquemathematicalsymbolsdevel-
opedmuchlaterthanmathematicsitself.Theywereoriginallyderived
fromGreekwords.Alotofmathematicsexistedinrhetoricform,and
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approachestomathematicslikegeometryrefrainfromusingalgebraic
symbols.Itisthereforemisleadingtoputacategorialdifferencebetween
mathematicsandlanguageatthestartingpointofacomparisonofits
relationship.Instead,Lemkeclaimsthatmathematicshasevolvedhis-
toricallyasanextensiontolanguageandoutoflanguageinordertorep-
resentthingsthatcouldnotbewellrepresentedinlanguage.Heremarks
thatthefirsthistoricalevidenceofwhatisconsideredmathematicsin
researcharelistsofdescriptionstosolvespecificproblems“withno
theory”(sec. 2.1):

Iwanttoarguethatthey(mathematicalmeanings,author’snote)
haveevolvedhistoricallytoallowustointegratetwofundamentally
differentkindsofmeaning-making:meaning-by-kindandmeaning-
by-degree.Mathematicalmeaningenablesustomixandtomove
smoothlybackandforthbetweenmeaning-by-kind,inwhichnatural
languagespecializes,andwhichIwillcallcategorialor“typological”
meaning,andmeaning-by-degree,whichismoreeasilypresentedby
meansofmotorgesturesorvisualfigures—themeaningofcon-
tinuousvariationor“topological”meaning(connotingthetopologyof
therealnumbers).(Lemke2003,sec.3)

Thedescriptionoftypologicalandtopologicalknowledgeisreminiscent
ofthedistinctionbetweendigitalandanalogue.AlthoughitisnotLemke’s
primaryintentiontorelatethesetwotopics,hementionstheirsimilarity.In
thecurrentresearch,theirrelationshipcanbedescribedasfollows:while
thetermsdigitalandanaloguetendtoaddressmaterialandtechnological
aspects,topologicalandtypologicalrefertotwodifferentwaysof
perceivingandrepresentingsomething.Ononehand,bitsaremechanisms
inacomputerthatcanbeonoroff,andathermometervariescontinuously
onascale.Ontheotherhand,itispossibletogivedifferentnamestothe
coloroftheskyondifferentdays,ortocreateadiagramthatdrawsthese
differencesonascale.

Itisimportanttodistinguishbetweenthosetwoperspectives,because
thisdistinctionisattheveryheartofdiscussionsabouttheepis-
temologicalconsequencesofdigitaltechnologies.Asnodigitaltechnology
isfundamentallydigital,nophenomenonenforcesatopologicalor
typologicalrepresentationofitself.Instead,itsrepresentationdepends
toagreatextentonthetypeofmeaningpeoplewanttoproduceandthe
socialpracticesinwhichitisinvolved.

AccordingtoLemke,mathematics,justlike“motorgesturesorvisual
figures”(above),isbetteratdescribingtopologicalknowledgecompared
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tolanguage.However,topreventanothersimplification,itisimportant
toremarkthatlanguageandmathematicsdonotexclusivelyrepresent
typologicalandtopologicalmeaning.Bothdomainsprovideexamplesfor
bothtypesofmeaning.Both,nevertheless,developedtheirparticular
strengthsinoneofthesetwoknowledgedomainsandarethereforebetter
suitedtooneortheother.Althoughlanguage,forinstance,iscapableof
representingmuchmorethanthefactthatsomethingissomething,itis
quitehardtopreciselydescribenuances,suchasincolorortemperature,
withwords.

Thequestionnowis,whatdoesmathematicsdodifferentlyfromother
topologicalknowledgerepresentationsystemssuchasgraphs.The
differenceisthatmathematicsdescribessuchrelationshipsinacompletely
differentwaythangraphsandothertopologicalknowledgesystemsdo.
Mathematics,moreprecisely,uses“quasi-linguistic”elementswhichdenote
discretethingstorepresentcontinuousphenomenawithoutboundaries
(Lemke2003,sec.3).AccordingtoLemke,thiskeystrengthofmathematics
isbestrepresentedinfractionsandfunctions:

Nevertheless,inafractionsuchquantitative-meaningsarerep-
resentedquasi-linguisticallybytwonumbers,eachofwhichcanbe
regardedasadiscretecountingtypeorcategory(theintegersas
cardinals),andbytheinstructiontoconsidersomerelationbetween
them(ratio,ormultipleofapart,tobeevaluatedbythealgorithm
ofdivision).Alloftheseelementsaretypological,butthemeanings
whichfractionsrepresentasratiosaretopological.IfIgiveyouasetof
fractions:13/19,11/17,4/6,9/13;youknowthatthereisnosimpleway
totellfromthesetypologicalrepresentationsevenwhattheorder
ofsizesoftheseratiosis,withoutperformingcalculations.ButifI
presentedthesesameratiosvisually,youwouldhaveamuchbetter
ideaoftheirrelationships.(Lemke2003,sec.3)

Inthesameway,functionsareanalgebraicandquasi-linguisticwayto
describecontinuousandsometimesunboundedcovariance“intermsof
typologicaloperationsontypologicalvariables.”Consequently,mostparts
ofmathematicsarehybridsinthesensethattheirmeaningistopological,
buttheirtacticsandmeansaretypological.ThisiswhatthetitleofLemke’s
article“MathematicsintheMiddle”isintendedtoaddress.Bydoingso,
mathematicsisabletorepresenttopologicalknowledgemoreprecisely
thanlanguage,butgivesmorecontroloversuchknowledgethanfor
examplegraphsdo.



Post-Digital … 221

Asecondquestionnowisifmathematicsanditsdevelopmenthave
thepowertofundamentallychangetheroleandrelationshipbetween
typologicalandtopologicalknowledgesystems.Isitabletounderminekey
aspectsof,forinstance,language,sothattheuseoflanguagebecomes
arbitraryinthecontextofscientificknowledge?Ortheotherwayaround,
doesmathematicshavethepotentialtominimizethevalueoftopological
representations?Thelasttwosentencesindicatealreadythatthisisnot
thecase.Mathematicswillneverbeabletocommunicatetopological
knowledgeinsuchadirectandclearwayasforinstancegraphsdo.Thisis
notduetomissingdevelopmentsinmathematics,butbecauseitwasdevel-
opedtowardsadifferentstrategytorepresent.Itcandescribetopological
knowledge,buthardlycommunicatetopologicalknowledge.Thisisnot
only the reason why visual communication became such an integral part in 
computationalresearchtoday—takethejupyternotebookasanexample
—itisalsothereasonwhycomplicatedalgorithmsareexplainedand
understoodbestbydiagrammaticexplanations.5

Lemkearguesfurtherthatevenourtopologicalunderstandingofparts
ofmathematicscanbemostconvincinglyunderstoodbytopological
dimensionsinusingmathematicsthanbyitscategorialcontent.Thefeeling
forthemeaningofnumbersaccordinglyisaconsequenceofthetimethat
passeswhilecounting,bythelengthofthelineofnumberswhilewriting
downasequenceofnumbers,orbyanimageoftwelveapplesinabowl.
Themorecomplicatedmattersare,andthemoremathematicalexpres-
sionsabstractfromtopologicalrepresentations,themoreitsunder-
standingreferstotheunderstandingofotherexpressionsofmathematics
itself(seetheexampleoffractions).

Similarly,onlylanguageoffersthenecessarymeanstoevaluatethegap
betweenmathematicsanditsapplicationinaconcretesituationaswellas
betweentheresultofamathematicaloperationsanditsinterpretation.

Afterallofthis,mathematicsderivesitsowndomainofapplicationfrom
thedistinctionoftopologicalandtypologicalknowledge,adistinction
whichhistoricallybecameanissuewiththeadventoflanguageandits
codification.Inasmuchassuchcodificationbroadenedthegapbetween
thesetwotypesofknowledge,bettermediationbetweenthembecamea
majorchallenge.Mathematics,accordingtoLemke,istheattempttocreate
themeansforthismediation.

5 Illustratingexamplesforthiscanbefoundinthedocumentationofthemachine
learningprograminglibraryscikit-learnhttp://scikit-learn.org/stable/modules/clus-
tering.htmlorinoneofthecountlessexamplesofalgorithmtutorialsonYouTube.
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Thediscussionofthisissuewascarriedoutinsuchgreatdetailbecause
oftheextentuptowhichadvocatesofcertainpublicationformatsmake
referencestothemessuchastheendoftheory,thefourthparadigm,big
data,massivecomputation,andthesufficiencyofstatisticalcorrelation.In
thelightofLemke’sresearchonmathematics,itcanbearguedthatmas-
sivecomputationonthegroundsofbigdatawillneverbeabletoreplace
textualandnarrativepublications,asarguedbyDeRoureandothers.This
incapacityresidesinthecategorialdifferencebetweenwhatmathematics
andlanguageweredevelopedfor.Articlesandmonographsarethere-
forenotjustsupplementsofcomputationalresearchthathumansneed
foreasierunderstanding.Theyoffertheirowntypeofaccesstowhatthey
describe,anaccessthatcreatesitsowntypeofunderstanding,whichmight
beinfluencedbymathematics,butwhichalsoinfluencestheapplicationof
mathematics.

Thenotionthatbigdataallowsempiricalanalysisofthewholedomainofa
problem,wherebytheoreticaldescriptionsbecomeobsolete(seeDeRoure
andAndersen)cannotchangethefactthatthedefinitionofthewhole—in
termsofitsboundariesaswellasofitsparts—remainsatheoreticalissue.
Thesameappliestodecisionsabouttheappropriatemathematicalmodel
andalgorithmbestdescribingtheproblemdomainaswellastowhata
resultingcorrelationdenotes.

Theargumentofthefourthparadigmisslightlymoreinterestinginthe
currentcontext.Itdoesacknowledgethatcomputationdealswiththe
relationshipbetweentwotypesofknowledgesuchasthosespecifiedby
Lemke.However,asfarascomputationisconcernedwithmathematics,
thisrelationshipisnotnewinaparadigmaticway,itwasintroducedby
mathematics.

Uptothispointitispossibletosummarizetheextendeddiscussionofa
post-digitalperspectiveonscholarlypublishingbyemphasizingthat:

 – digitaltechnologiesarenotonlydigital,andanaloguetechnologies
havedigitalaspects;

 – computationisnotaprocessbywhicheverythingbecomesdigital.
Itisabouttransformationsbetweenanalogueanddigitalaswell
asviceversa.Thisbecomesmostobviousinareaslike3Dprinting,
nano-technology,robotics,andbio-engineering;

 – correspondingly,mathematicsandcomputationarenot
replacementsforlanguageinordertoeliminatetheflawsofthe
former.Theyarestrategiesthatprovidetheuniquepossibilityto
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mediatebetweentwodifferentrepresentationstrategies,eachwith
itsownuniqueadvantagesandflaws.

Still,thequestionremainswhycertaininnovationswithinthetechnological
landscapecreatedsuchadominantandubiquitousdiscourseofdigital
technologies.Researchinpost-digitalitydoesnotdenythattheimpact
ofsuchinnovationsisfundamental.Post-digitalresearch,however,does
notneedtorespondtothisquestionbecauseitreactstothefactthat
thediscourseaboutdigitalityandthetermdigitaltechnologyisalready
ubiquitous6.Bychallengingthepremisesofthisdiscourse,post-digitality
reactstoasocialtruth,whichisthentoneddown,qualified,andputinto
context.Inconsequence,themajorityofpost-digitalresearchfollowstwo
differenttypesofanalysis.Thefirstoneanalysesthesimultaneoususage
ofobjectsthatareconsidereddigitalandthosethatarenot.Thesecond
typeofanalysisinvestigateshowsuchobjectsinfluenceeachother(seethe
Photomediationsexampleabove).

Anotherargumentthatismadebymorecriticalresearchondigital
technologiesclaimsthatitistheactofaskingalonewhichkeepsalive
boththediscourseonnewtechnologiesaswellasthedynamicsof
technologicalinnovation(Treusch-Dieter2001).Accordingly,everyhis-
toricalepisodeofinnovationfunctionslikeaself-fulfillingprophecy,which
isliterallystimulatedbyoccultpowers(Andriopoulos2003).However,even
ifeveryperiodoftechnologicalinnovationwererootedinquasi-prophetic
dynamics,interveningwithsuchdynamicswithinaspecificperiodof
innovationwouldrequireknowinghowsuchdynamicsworkinternally.In
theend,itcouldbearguedthatsuchcritiquesarepartofthedynamicsof
innovationindigitaltechnologiesthemselves,evenifclaimingtoquestion
technologyassuch.Bytryingtoreacttotheimpactofdigitaltechnologies
inawaythataddressestechnologyassuch,theauthorsaredrawninto
esotericargumentsandstylesofwritingwhichrepeatthecharacteristics
theyattributetotheirresearchobjects.

Theargumentcantherebyalsobeturnedupsidedown.Thatmeansit
isimportanttostrivetowardsapreciseunderstandingofthestructure
ofaspecificself-fulfillingprophecyinordertodealwithwhatseemsto

6 Arandomqueryfortheterm“digitalage”inaresearchliteraturesearchengine
bringsuptitlesfrom“GovernmentintheDigitalAge”(Gosling1997)to“TheRole
ofthePostalandDeliverySectorinaDigitalAge”(CrewandBrennan2014)upto
“LearningQueerIdentityintheDigitalAge”(Siebler2016;firstpageofresultsin
LIMO14.03.2017http://limo.libis.be/).Theexampleshowshoweachsectorinsociety
isreflectingitselfbasedonanepochalchange,constitutingthischangewithits
reflectionatthesametime.
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beproblematicfortheauthors,byreferringtoitintermsofprophecy
andoccultism.Thecritiqueor,inthecontextofpost-digitalitylessharsh:
qualification,hastocomefromwithin.Thus,boththemeta-technological
reflectionsondigitaltechnologies,aswellasthepost-digitalreflections,
cannotexplaintheemergenceofaproblematicbutubiquitousdiscourse
ondigitaltechnologiesordigitalpublications.Theyonlyprovidedifferent
meansofhighlightingitsproblematicfacets.

Thepresentstudyclaimsthatonlyfurtherattemptstodefinedigital
technologiesareabletotonedowntheproblematicconsequencesofthe
discourseondigitaltechnologies,despitethefactthatthesenewdef-
initionswillagainbelacking.Itispreciselybecausediscoursematters
whyneitherthe“deconstruction”ofdiscoursenorignoringitsuffice.A
setofconflictingdefinitionsthattakethemselvesseriouslyistherefore
preferabletoongoingattemptstoshowthatitishardlypossibletospeak
ofdigitaltechnologies.Similarly,computationalubiquitydoesnotmean
thatthesurfaceofpublicationsisstructuredbycomputationalprinciples,
asitisoftensuggested(seethebeginningofthissection).Theremaining
sectionsinthischapterwillthereforetrytodevelopadefinitionofdigital
technologiesthatisderivedfromtheissuesfoundinthediscussionof
digitalpublications.Itisadefinitiondrivenbytheattempttoexplainsuch
issuesonthegroundsofthelineofthoughtthatwasrolledoutbythefield
ofdigitalpublicationsitself.

Representation Strategies, Intermediality and 
Their Relationships

Ithasbeenarguedthatoneofthemainmotorsofthedynamicsof
digitalpublishingistheclaimthatdigitaltechnologieschangeallfields
ofresearchinanepistemologicalway.TheabovedigressiononLemke
demonstratedthatthewaythischangeisperceivedinmanyareascan
beeasilychallenged.Therefore,thequestionofwhatdigitaltechnologies
areintermsofdigitalpublicationsmustnowbesubstantiatedinaway
thatexplainswhycertaintechnologicalinnovationshaveproducedthe
impression of a change in the epistemological environment of scholarly 
publications.Inthesamewayasthisexplanationrejectstheclaimsof
certainauthors,italsohastoleaveopenthepossibilityofepistemological
changes.
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In“Textualität,VisualitätundEpisteme”7SybilleKrämer(2003)closely
analyseshowtheformalizationofthemathematicalsystemofsigns,and
thecreationofnewmathematicalobjects,makesuseofanddependson
sensoryaspectsofwritingandtext.Thisanalysisiscarriedoutagainst
acertainhistoricalnotionthat,accordingtoKrämer,perceiveswriting
primarilyasacognitiveactivity.Textinthisrespectbelongstotheinnereye
ofthemind,whichisgenuinelyblindintermsofthethingstheeyesofthe
bodymaysee.Itabstractsfromwhatthephysicaleyemightsee.

Withinmathematics,zeroisgivenasaparadigmaticexample,insofar,as
itisanentitywithequalrightstoothernumbers,butonewhichcannot
beexperiencedinthesamewayastheothers.Similarclaimsarepossible
aboutinfinity.Krämerarguesthattheinfinitesimal calculusintroducedby
Leibnizwassuccessful,particularlybecauseitseparateditsmathematical
efficiencyfromthemetaphysicalnatureofthequestionofwhatinfinityis
andhowourexperiencerelatesustoinfinity.

DerWitzderKalkülisierungistesalso,dasOperierenmitZahlen
zurückzuführenaufeinOperierenmitZeichenfürdieZahlen,undzwar
nachRegeln,dienichtmehraufdiemathematischenReferenzobjekte
derZeichen,sondernnurnochaufderensyntaktischeGestaltBezug
nehmen.8(Krämer2003,18)

Inthisrespectthemathematicalsignforinfinityandthefactthatitis
possibletooperatewithitinagrammatic-mathematicalsignsystemcon-
structsinfinityasaconcreteentity.Boththere-introductionofzerointo
mathematicsinEurope,aswellasthedefinitionofinfinitywithinnumeric
operationswenttogetherwiththeformalizationofmathematicalsignsand
theirgrammaticalrelationships.

Ifthisprocessconsistsofrationalizingmathematicalobjectsand
streamliningmathematicalcalculations,thequestionariseshowexactly
sensoryaspectsplayakeyroleinit.Krämeremphasizesthatthisprocess
is part of a general cultural practice of calculation9.Theculturalpracticeof
calculationinthecontextofmathematicsisapracticewhichseekstobetter

7 “Textuality,Visuality,andEpisteme”(author’stranslation)
8 ItisthekeyaspectofCalculustoequateoperationswithnumberstooperations

withsignsfornumbers,whiletherulesforsuchoperationsnowmerelyreference
thesyntacticcontentofsuchsignsandnolongerwhatthesesignsreferto(author’s
translation).

9 InGermanlanguage,thephilosophicalmeaningofthetermcalculationisusedmore
oftenthanthemathematicalone,forwhichthereisanotherterm,“rechnen”.Inthis
context,themeaningofcalculationreferstoawayofactingstrictlypurposefully
andfunctionally.Hencethedistinctionbetweencalculatingasdealingwithnumbers
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controltheprocessofmathematicalcalculation,i.e. tomakeiteasier,more
reliable,andmoreefficient.Krämershowsthatinthefifteenthcentury
thismeantturningthe“implicitknowledgeandingeniousknowinghow”of
solvinganequationinto“Zeichenmanipulationsregelnbzw.Mustertrans-
formationsregeln”10(Krämer2003,18).Thecalculateduseoftextualityasa
resourceformathematicsengenderedatechnicalapplicationoflanguage
whichallowsdoingcomplicatedthingsinarelativelysimpleway.Inthis
respect,Krämercallstexta“symbolicmachine”(19)—symbolicbecause
itcreatesitsownmathematicalsignstotaketheplaceofsomethingtobe
counted,andmechanicbecauseitrationalizestheprocessofcounting.

Atthepointofwriting,thetwomainsensoryaspectsbehindtheformal-
izationofmathematicsintotextonlyneedtobemadeexplicitbecausethey
wereimplicitalreadywithinitsdescription.Whilewritingisconceivedofas
acognitiveprocess,andtextasanabstractionfromwhatisdescribed,they
takeplaceonatwo-dimensionalplane—mostlyasheetofpaper—that
connectswithabody,witheyes,andthehandthatholdsthepen.Thegoals
ofcalculatingactivitybehindtheformalizationofmathematicallanguage
canonlybeachievedbecausesuchmanipulationandtransformationrules
havelayoutandspatialrelationshipsatitsdisposal.Theintegrityofpurely
theoreticalobjectslikeinfinityorzerodependsfundamentallyonitsvisual
persistenceacrosssituations.Theirmeaningistheeffectoftheoperations
andtherulesoftheseoperationsinwhichtheyareoperationalized.
However,theserules,asmentionedabove,arealsospatialrelationships,in
whichawritinghandhastomovebackandforthinarule-basedmanner.
Bybringingabstractphenomenatotheeye,andoperationalrulestothe
hand,theculturalpracticeofcalculationalsotransformsmathematicsinto
anewtypeofessentialbodyexperience.

TatsächlichistdieWissenschaftsentwicklungnichtumstandslosdem
SchemaeinerAustreibungderSinnlichkeitihrerGegenständesub-
sumierbar.VielmehrverdanktsichdieDynamikderWissenschaft
geradedemUmstand,daskognitivUnsichtbare,alsoabstrakte
GegenständeundtheoretischeEntitäten,demRegisterderSicht-
barkeitzuzuführen,sieinsinnlichwahrnehmbarenZeichenunserer
Anschauungvorstelligzumachen.11(Krämer2003,25–26)

anddoingsomethinginacalculatedwayisstrongerthanintheEnglishlanguage.
Calculatingwithnumbersisanexampleofcalculatorypractice.

10 “rulestomanipulatesignsandtotransformmodels.”(author’stranslation)
11 “Infact,itisnotpossibletosimplysubsumethedevelopmentofscienceunderthe

themeofanexpulsionofsensualityfromitsobjectsofinterest.Thedynamicsof
innovationinsciencemorelikelyarearesultofthestrategytotransferabstract
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Hence,thedescribedprocesshastwofacets.Ontheonehand,itisa
processofrationalizationandabstraction,inwhichcertainengagements
withtheworldaretransferredtoasystemofself-referentialruleswhich
cut most of the experiential relationship of this engagement with the 
world.Ontheotherhand,thisprocessrequiresexperienceableresources
andmakesuseoftheminanewway.Itintroducesanewsensoryand
experientialrealmthattakestheplaceoftheformer.Boththestrategiesto
refertotheworldaswellasthewayitreferstousshift.

Theseexaminationsprovideenoughinsightstodevelopahypothesisfor
theepistemologicalimpactofdigitaltechnologies.Inmodernmathematics
—signsystemsasdescribedbyKrämer—anepistemologicalimpact
occursontwolevels.Themostobviousimpactiscausedbyitsability
togiveoperationalrealitytophenomenalikeinfinity,ofwhichrealityis
neitherphilosophicallynorempiricallycertain.Itisatrutheffectthatexist
onlyduetothewaymodernmathematicalsignsystemsworktechnically.

Thesecondepistemologicalimpactunderliesthefirstone,butismore
subtle.Krämer’scritiqueofperceivingtheformalizationofthemath-
ematicalsignsystemonlyasaprocessofrationalizationmadeonething
clear:differentstrategiesofrepresentingphenomenaintheworld(iconic
anddiscursiveamongothers)arenotbecomingmoreorlessimportantin
technologicallymediateddevelopments.Instead,theyjustchangeplace
withinourculturalandepistemologicalenvironment.Sincesuchstrategies
providethemeansofhowtorefertoorinteractwiththeworld,aswellas
howtheworldrefersback,changeswithinthisepistemologicalenviron-
mentfundamentallyaffectpeople’sperceptionandexperienceofit.Con-
sequently,Krämerasks:

Könnteessein,daßnahezualleepistemischenEffekte,diemitMedien-
innovationenverbundensind,sichbeigenaueremHinsehenalsein
Surpluserweisen,dasentsteht,wenneinMediumeinemanderen
Mediuminkorporiert,ineinanderesMediumübertragenwird?Und
könnteesdesweiterensein,daßMedienimmerschongenuinhybride
Bildungensind,sodaßalsodieIdeedesEinzelmediumssich“nur”
einemAktdertheoretischenStilisierungverdankt?EineStilisierung,die
vielleichtgenauindemAugenblickmöglichwird,woeinMediumzum

thingsandtheoreticalentitiesintothedomainofthevisual,i.e. intosignsthatcanbe
perceivedvisually”(author’stranslation).
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InhalteinesanderenMediumswirdunddadurchüberhaupterstals
einebestimmteFormzutagetritt?12(Krämer2003,26)

AsexplainedbyKrämerabove,innovationinwritingtookplacebyvirtue
ofareconfigurationofthevisualoriconicdimensionofwritingforthe
sakeofcountingandcalculation.Thishoweveralsomeansthattherole
ofusingvisualcapacitiesinthecontextofmathematicsshifts.Krämer
demonstratesthesetypesofshiftsbyhighlightinghowtheRomanabacus
compensatedtheimpossibilityoftheRomansignsystemtoserveasan
instrumentforcounting(18).Hence,peoplehadtoliterallylooksomewhere
else—intotheworldortoatool—andvisualstrategiesinmathematics
functioneddifferently.ThesameshiftunderliesKrämer’sobservationthat
scientificprogresssubstantiallyreliesonmakingabstractphenomena
visuallyexperienceable,insteadofjustabstractingfromwhatisexpe-
riencedvisually.

TheimportantinsightforthesakeofthecurrentinquiryisKrämer’s
observationthatthereisnolinearhistoryofprogressinwhichonemedium
supersedestheother.Instead,therearerelocationsoftheusagesand
positionsofcertainmodesofexperiencingtheworld,i.e. capacitiesto
representtheworld.Thisisimportanttokeepinmindwhileevaluating
phrasessuchas“show,don’ttell”andcritiquesofthetextualorganization
oftruth,commoninthefieldofdigitalpublications.Thehypothesisof
Krämermay,however,explainverywellhowmediainnovationssuchas
thoseofdigitaltechnologiesdisintegrateacertainepistemicenviron-
ment,togetherwiththeirknownandtrustedpracticesofcreatingand
verifyingknowledge.Itisthennotsurprisingthat,asshownbytheprevious
chapters,digitalpublicationslooklikeapotpourriofexperimentsforthe
sakeoffindingconvincingmodesofcreatingandverifyingknowledgeinthe
“digitalage.”

Krämer’sfinalquotealsocontainsahypothesisthatcanexplainwhy,
inthefieldofdigitalpublications,claimsaboutdifferentmediatendto
overstresscertainchangessuchasthoseoutlinedinthesectionson
post-digitalityandmathematicalknowledge.Moreprecisely,itispossible
totakethethemeof“epistemologicaleffects”andputitintothecontext

12 “Coulditbe,thatalltheepistemologicaleffectswhichemergeoutofchangesin
mediaareinfactasurplusoftheincorporationofonemediumintoanother?Could
itfurthermorebethecasethatmediaarealwaysalreadyhybridconstructions,
suchthattheideaofuniquemediaisjusttheconsequenceoftheoreticalcon-
ventionalization,aconventionalizationthatseemspossibleattheverymomentin
whichonemediumbecomesthetopicofanothermedium,sothatithasthepos-
sibilitytoappearasaspecificformofmediainthefirstplace?”(author’stranslation)
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ofthediscourseondigitalpublicationstoday.Epistemologicaleffectsare
createdwherecertaincapacitiesofrepresentingtheworldengagewith
eachotherinnewways,duetoinnovationinmediaandmedia-technology.
Intheauthor’sillustration,thisengagementistheiconicrestructuringof
amediumthathasbeenperceivedasamostlydiscursivemediumbefore.
Inthefieldofdigitalpublications,thesameprocessesareindicatedby
phraseslikethefourthparadigmortheendoftheory.Surplusisnotjust
theprocessofreorientationwithinanewepistemicenvironment(see
aboveparagraph).Itistheactofconstructingandre-definingtwomedia
—theoldandthenew—inordertogainorientationwithinanepis-
temologicallyfragilesituation.Itisanidealization,becauseforthepurpose
oforientationitstressesfeaturesthathelptoseparatemediaandmedi-
alitieswithinthissituation.

InKrämer’sanalysis,thisidealizationtakestheformofadisregarding
attitudetowardsthevisualinformerevaluationsofthehistoryofscience.
Hence,theiconicconditionwithinthishistoryremainedhiddenfora
certainperiod.However,therearealsoexamplesofapositiveidealization.
OneexampleisgivenbyBernardStieglerinhisrevisionofPlaton’scritique
ofwrittentextcomparedtospokenlanguage(Stiegler2006).According
toStiegler,Platoconceivedofwrittentextasanartificialmemorywhich
buildsonatechnicalrelationshipwithlanguage.SpokenlanguageforPlato
isincontrastnotbasedonatechnicalrelationshipwithlanguage,which
privilegesitforthetaskofphilosophicaltruthseeking.

BymakingsignificantuseoftheworkofDerrida(1982)ontherelationship
betweenspokenlanguageandwrittentext,Stieglerillustrates,however,
thatPlato’sdescriptionoflanguagefundamentallypresupposesatechnical
useofvocality,whichisthesameheattributestotext.Thus,thedis-
tinctionbetweenwrittentextandspokenlanguageappearsfuzzierthan
consideredbyPlato.UsingthewordsofKrämer,theemergingtext-based
cultureinAthenscreateda“surplus”whenreflectingonspokenandwritten
language.

Theideaofsurplusmakesitpossibletoqualifysomeoftheclaimsabout
epistemologicalchangesprovokedbydigitaltechnology,likethoseabout
theendoftheoryorthetransgressionofbinariesthatbelongtothe
“restrictive”cultureoftextuality.Atthesametime,itgivesevidenceofthe
factthatchangesinrepresentationalstrategiestakeplaceintimesofmedia
innovation,andthatthesechangesrequirere-orientationandintervention,
aswillbediscussednow.
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Representing in Times of Calculated Calculation
The Computer as a Calculatedly Calculating Machine

Krämer(2003,21)describesinnovationintheusageoftextuality,leading
towhatshecalls,“operationalscript.”Itremainsanopenquestionhow
Krämer’slineofargumentmakesitpossibletoidentifysomethingspecific
abouttheintermedialsituationofdigitaltechnologiestoday.Fromher
pointofview,theusageofcalculation(seeabove)isresponsibleforthe
developmentofoperationalscript.Arevisionofthisuseofcalculationthus
mightalsohelptogaininsightsabouttoday’sintermedialsituation.

Ashasbeendescribedabove,theauthordefinescalculationasagoal-
oriented,functional,andefficientprocess.Thisdefinitionissubstantiated
bytheexplanationthatsuchacalculatedprocessisoneinwhichknowing 
howandknowing thatdiverge:

DasWissen,wiewireineRechenoperationdurchzuführenhaben,
trenntsichvomWissenwomitwirdabeieigentlichumgehenund
warumdieseOperationtatsächlichaufgeht.13(Krämer2003,21)

ThisdivergencealsounderliesKrämer’scomparisonbetweentheRoman
andthemodernmathematicalsignsystem.Whiletheformerfocusedon
therepresentationofmathematicalentities,thelatterfocusonfacilitating
counting.Thefirstdepictsentities,theseconddepictsitsrelationshipto
othermathematicalsymbols.ForKrämer,suchdivergenceiscrucialfor
anykindofcalculativepracticerequiringatechnologicalrelationshipto
itsobjectofapplication.Thisagainclarifiestheapplicationoftheterm
“machine”inherdefinitionofmathematicaltextasasymbolicmachine
(above;Krämer2003,19).

Theterm“machine”indicatestherelationshiptothetopicofcomputation,
sincemoderncomputationisfundamentallyaresultofcalculatory
practice.TheTuringMachine,thetheoreticalofmoderncomputation,was
aresponsetotheso-calledHilbert Program.Itaimedatprovingorrejecting
the“Entscheidbarkeit”(decidability)ofacalculus.Insimpleterms,this
meansthatittriestoprovethatanymathematicalstatement,buildupon
logicalaxioms,willconcludeinafinitenumberofsteps.Inthecontextof
computers this means the question of whether a computer will halt so that 

13 “Theknowledgeabouttheprocedureandstepswhichwehavetotakeinorderto
carryoutamathematicalcalculationisisolatedfromknowledgeabouttheissuewe
aredealingwith,aswellaswhythisprocedureactuallyleadstoacorrectresult.”
(author’stranslation)
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incomputerscienceterminologytheTuringMachineisconcernedwiththe
Halting Problem.

AsinthescenariodescribedbyKrämer,theresultofthiscalculatory
practicedecouplesatypeofknowing-howfromitscorrespondingknowing-
that.Knowinghowtomanipulateorprogramacomputerandwaitforitto
“halt”doesnotrequireknowledgeaboutwhatmathematicaldecidability
means.Furthermore,itispossibletoarguethatusingtheterminologyof
Krämer,rulestomanipulatesignsturnintorulestomanipulateamachine.
Intheearlyyearsofcomputationthiswasquiteamechanicalmatter.

However,thereisasignificantdifferencebetweentheoutcomeof
calculatorypracticeinthecreationoflistsforproblemsolving(Lemke),
oroperationalwriting(Krämer),andtheTuringMachine.WiththeTuring
Machine,forthefirsttimecalculatorypracticeisfullyconcernedwithitself
andthusself-reflective.Listsfacilitatethereproductionofstepsinorderto
solveproblems.Operationalwritingfacilitatescountinginordertoenable
itscolloquiallyubiquitousapplication.OnlyintheTuringMachinedoes
calculatorypracticeevaluateitself.Itisnotjustamachine,butamachine
insymbolizingmachinery.Likewise,whatisoperationalizedwiththeTuring
Machineisoperationalityitself.Operationalizedoperationality,finally,is
nothingelsethanautomation.

Onceagain,itmustbehighlightedthatwhatisworthemphasizingabout
theimpactofcomputationisnotwhatitdoestomathematics,orhowit
changesourrelationshiptomathematics,asitisarguedine-Science,but
thewayitsignificantlyaltersthestateandroleofcalculatorypractice.
Stressingtheissueofautomationasauniversalizationofcalculatory
practicemakesitfurthermoredifficulttomaintaintheclaimthatmath-
ematics,orafamiliarthoughnotidenticalthinglikeprogramming,isat
theveryheartofdigitalpublications.Mathematicsisnotthegoalbutthe
meansforgeneralizingthispractice.Automationmeansbenefitingfrom
mathematicswithouttheneedtodomath,justlikeoperationalscript
meansbenefitingfromcountingwithoutdeeperknowledgeaboutmath-
ematicalrules.Thebenefitistohavesomeinputandgetsomeoutput,
preciselywithouthavingtounderstandwhatliesinbetween.Inavery
differentcontext,thisobservationisarepetitionandconfirmationof
Cramer’sremarkthatifanything,digitaltechnologiesaretechnologiesof
transformation.
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Universalizing Symbolization Conversions

Itisnowpossibletophrasethequestionabouttheintermedialsituationof
digitaltechnologiesinamorepreciseway:thequestionishowautomation
does—theabilityofamachinethatcalculatedlycalculates—affect
people’srelationshipwiththeworldintermsofrepresentingandknowing
it.MakinguseoftheinsightsgainedbytheinquiryofKrämer,thisquestion
splitsintotwoparts:first,howdoesautomationreorganizetherelationship
betweencertainrepresentationstrategies,andsecond,howdoesitchange
theenvironmentinwhichthesestrategiesareapplied.

Infact,possibleanswers,derivedfromobservationsaboutthefieldof
digitalpublications,offersomeindicationsalready.Theseindicationscan
verywellberelatedtosomeoftheconclusionsfromthecurrentchapter.
Regardingthefirstquestion,examplesshowedthattheusageofdifferent
waystocommunicatesomethingmeaningfulsuchastext,images,orin
TPsalsosound,weremoreandmoretreatedasequal.Representation
strategieswereusedforavarietyofpurposesandforasimilarpurpose
differentrepresentationstrategiesweremobilized.

Thisphenomenonconfirmstheprospectthatsocialsemioticslaidout
forthemakinganduseofsigns.Theepitomeofthisdevelopmentiswhat
theresearchfieldofmultimodal analysis calls a process of increasing 
grammatizationofmeanstorepresentotherthanbylanguage.Multimodal
analysis(hereafterreferredtoasMuA)isasetofresearchfieldsthat
emergedoutoftheprogramofsocialsemiotics( Jewitt2011;O’Halloran
andSmith2011;O’Halloran2011;Jewitt2014).Whilesocialsemiotics
predominantlycarriedoutanalysisoflanguage,MuAusesHalliday’scon-
ceptualtoolstoanalyzetheuseandstatusofdifferent,i.e. multimodal,
meansofrepresentinginaverysystematicway.Conceptssuchassemiotic
resource,multimodality,andgrammatizationarepartoftheoutcomeof
thisattempt.

Inthisprocess,thetermgrammatizationreferstotwothings.First,it
addressestheprocessitself,inwhichmoreandmoreresourcesareused
ineverydaycommunicationinordertoproducemeaningandtorepresent
something,i.e. tobecomesemioticresources.Secondly,itreferstothe
observationthatthetypeofuseofthesesemioticresources,ontheirown
andincombinationwitheachother,engenderscertainrulesthataresim-
ilartogrammaticalrulesinlanguage(O’Halloran2011,126).Fromthispoint
ofview,thingslikeimages,space,sound,color,andgestureamongother
things become semiotic resourceswithinamultimodaldiscursivepractice
(O’Halloran2011,120–21).Buildinguponsuchobservation,MuAtriesto
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analyzethesegrammaticalstructures,theirdevelopment,theirapplication
incolloquialcommunication,andtranslationsofmeaningbetweensemiotic
resources.

Onedoesnotneedtoagreewiththeclaimthateachsemioticresource
candevelopthesamelevelofgrammatizationorisequallysuitablefor
discourse.Itisfurthermorepossibletochallengetheideathatthereisa
historicaldrivetowardseverincreasinggrammatization,asissometimes
suggested(Stiegler2010;Tinnell2015).However,suchcriticismsdonot
invalidatetheobservationthattheevaluationofthecapabilitiesofdifferent
meanstorepresentsomething,andtheparalleluseofdifferentstrategies,
havesignificantlyincreasedinthecontextofdigitalpublicationsandits
correspondingdiscourseondigitaltechnologies.

Bothphenomena,theincreaseduseofresourcesassemioticresources,
aswellasaprocessofgrammatizationformanyoftheseresources,can
beexplicatedviathedefinitionofdigitaltechnologiesandcomputation
inthischapter.Cramer’sobservationthatcomputersmostlyconvert
betweensignals,forinstanceanaloguesignalsintodigitalsignals,isjust
anotherdescriptionofthesamephenomenon,aconversionofsomething
intoarepresentationofthesamething.Thesameappliestotheissue
ofgrammatization.Theculturalpracticeofcalculationformalized,not
tosay,grammatizedtheiconographyofmathematicalsymbolsandthe
layoutofthepaperonwhichtheyarewrittenorprinted.Itthereforegoes
withoutsayingthatamachinewhichmimicstheideaofcalculatorypractice
itselfhasalottoofferforconvertingbetweendifferentmodalitiesina
calculatorywayorusingsuchmodalitiespurposefully.

Itdoesnotsurprise,then,thatinMuAthephenomenonofmultimodalrep-
resentationandcommunicationisexpectedtogrowsignificantlyasadirect
consequenceofdigitaltechnologies.ForO’Halloran(2008),theunique
aspectofdigitaltechnologiesisthefactthattheyintroducewhatshecalls
a universal symbolism,i.e. amechanismforomnipotentrepresentation.
Regardlessofthequestionifitisreallyauniversalsymbolismthatthe
computerintroduces,orifitisbetterdescribedastheuniversalizationof
practicesofrepresentationandsymbolicconversionsasinthisstudy,the
crucial point remains the same: the increasing capability of using many 
differentsemioticresourcesinordertorepresentandtocommunicateisso
fundamentallyentangledwithdigitaltechnologiesthat,intheeyesofMuA,
itmakessensetocallsuchpracticesa“digitalliteracy”(Rowsell2013).

Ashasbeenindicatedalready,itispossibletoobservetheimpactofthis
universalizationofsymbolicpracticeinmanydigitalpublicationsdescribed
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intheprecedingchapters.Itunderliestheinclusionofdifferenttypesof
mediawithequalrightsproposedbypublicationconceptsasdifferentas
RIPs,UBs,orTPs.ThecaseofTPsstandsoutmostinthisrespectbecause
theyaimatthesameuniversallevelonwhichO’Halloran’scharacter-
izationofdigitaltechnologiesislocated.Indeed,thepeculiarityofTPsis
thepropositiontonotonlyadddifferentmediatypestoapublication,but
tocreatesomethingthatismorethanitsparts:atransmedial,whichinthis
contextcouldbetranslatedtouniversal,modeofproducingmeaning.

Anargumentagainstthischaracterizationistheallegedprimacyofdata,
advocatedine-Scienceapproachestodigitalpublications,inorderto
supportmore“data-like”publications.However,thisargumentonlylooks
likeacounter-argument.Therearetworeasonsforthisclaim.First,where
suchapproachesadvocatethepublicationofdata,thisdataisnormally
addressedinawaythatisfarfrombeingdatainthestrictestsense.Acsv 
filefortherepresentationoftabulardata,forinstance,isatextualrep-
resentationoftheconceptofsequencedlistsofinformationinthefirst
place.ThesameappliestoSPs,inwhichmorethanbinarydataisproduced
andpublishedastexts,includingcertaingrammaticalextensionsusefulfor
thecomputer.Theyarenotpublishedasbinaryfilesbutastextfiles,and
forgoodreason,becauseasbinaryfilestheywouldbehardtouseintheir
respectiveenvironments.

Theconfusingpointaboutthetermdataanditsusageisthefactthat
ratherthanreferringtocertainpropertiesofthething,itdenoteswhat
peoplewanttodowithit.Whattheidealofdatareallyadvocatesisnot
theprimacyofacertaintypeofrepresentationaboveallothers,butof
programingastheultimateformofinquiry.Whatdistinguishesthetwo
examplesisacertainlevelofformalstructure,butthisdoesnotopposeit
completelytotext,whichitselfhasformalstructureintermsofgrammar,
styleconventionsandlayout.

Itcouldhoweverbearguedthatithasaspecifictypeanddegreeofformal
structurethatmakescomputationmoreefficient.Accordingly,something
becomesdatawhenitishighlystructuredandorganized.Inrecordeddata
suchasthemusicfilesintheExecutableMusicDocumentsproject(De
Roure2014a)andothersensorydata,itbecomesclearthatthisdistinction
doesnotholdeither.Thereisverylittlestructureinsuchdata,considering
thewaystructureisunderstoodabove.Inthiscontext,peoplemightspeak
ofrawdata.Nevertheless,nothingstopsthosesamemusicfilesfrombeing
heardbysomeonethroughthemeansofanaudioplayerthatcomputes,
meaningitconvertsthefileintosoundwaves,orfrombeingprocessedby
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adataanalystthroughprogramming.Itcouldjustaseasilybedefinedasa
pieceofmusicasrawdata.

Theissueofformalityandstructure,again,refersmoretothe
computationalmodelbywhichacertainresourceisprocessedand
tospecificcomputationalcapacitiesatacertainpointoftime,thanto
propertiesoftheresourceitself.Theneedforstructureindatavaries,as
suchmodelsandcapacitiesvary.

Havingsaidallthis,itisnotreasonabletoaimatmore“data-like”pub-
lications,sinceitiswrongtointerpretthecorrespondingdiscourse
aboutdataascounterargumentagainsttheclaimofanexpansionofthe
capabilitiesofsymbolicorsemioticpractices.Everythingwithoutany
exceptionisdigitaldataifturnedintoarepresentationthatconsistsofbits
inacomputer.However,thisdataisnothingmorethanaself-descriptionof
thecomputerasamachine.Noone,especiallynotinthecontextofscience,
engagesdirectlywiththisrepresentation.Theyengagewithitasabinary
representationofarepresentationofatext-documents—forinstance
TEI-XML—orasabinaryrepresentationofarepresentationofamusicfile
such as RIFF WAVE.Consequently,dataisarepresentationwhichevokes
representations.This,however,isexactlywhatwasarguedaboutthecon-
sequencesoftheideaofacalculatedly-calculatingmachineforthestatus
ofrepresentationabove.Asmachinesofconversions,digitaltechnologies
universalizethepracticeofsymbolization,meaningtherepresentational
useofdifferentresourcesormodalitiesandtheperceptionofwhatrep-
resentationsare.

The Difference between Representation and Intervention

Theimplementationofauniversalsymbolicsystemandthesimultaneous
useofdifferentmodalitiesfordifferentsemioticpurposesisonlyone
horizonofthecalculatedly-calculatingmachine.Anotheronecanbe
derivedfromKrämer’sobservationsthatthecalculatorypracticeof
operationalscriptturnsabstractandtheoreticalentitiesintoentitiesthat
canbesensedandexperienced.InKrämer’sexample,itistheeyethat
seesmathematicalsymbolsonapaperandthehandthattouchesthis
paperwhilewritingonit.Thus,thereisnotjustanextensionofsymbolic
means,butalsoareconfigurationoftherolesensing.Krämeremphasized
thisaspectbecauseitisoftenforgotten,sothatnowthequestiontobe
answeredis:whatisbeingoverlookedinthepictureabove?
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Uptothispoint,itisnotclearhowdigitaltechnologiesreconfigurethe
realmofthingstobeexperienced.Theyappearedastechnologiescreating
newmeansofwhatcanbesensedonly,justlikethetransformationof
topologicalintotypologicalknowledge,ortheconversionofanalogue
phenomenaintodigital.Nonetheless,someindicationsintheworkof
Cramersuggestthatthisisonlypartoftheissue.Infact,universalized
conversioninthelightofthecalculatedly-calculatingmachinedoesnotjust
mean analogue to digital or digital to analogue but … to analogue to digital 
to analogue to ….Itaddressestheabilitytosequencesuchconversions
inaninstantwithoutleavingthemachineitself,i.e. withoutanyone’s
participation.

Lookingfromtheviewpointofrepresentingsomething,thissequenceof
conversionsaddressesthecapabilityofdigitaltechnologiestocompletely
detachfromtherepresentationalcontextandthemotivationthatstarted
thesequenceinthefirstplace.Thatmeansitcanproducediscreteobjects
forwhich,theoretically,itisnolongerreproduciblewhattheyrepresent
andthattheyrepresent.Inconsequence,suchobjectshavetobeexpe-
riencedandsensednotasameanstointerpretordecodethem,butto
openupanypossibilityfordecodingandinterpretationinthefirstplace.

Inprinciple,asimulationisafirststepinthisdirectionbecausethe
transformationstepsbetweenthedescriptionofaphenomenonand
thesimulationarecomplextosuchanextentthatasimulationissensed
morethanitisread.Infact,itoftenistheverypurposeofcertaintypesof
simulationstoprovokesensingandaffection(Licastro2017).Nevertheless,
asimulationisstillassociatedwiththedomainofdigitaltechnologies,that
meanslikelytobeunderstoodasrepresentationofsomething,ratherthan
beingsomethingofitsown,becauseitremainsthescreenonwhichthe
phenomenonwasbothdescribedandturnedintoasimulation.Thepoint
becomesclearerwhentheexampleofthe3Dprinteristaken,becausea3D
printerproducesobjectsoutofrepresentationsthatarenotonlymeantto
besensed,butwhicharealsocompletelydetachedfromthetechnological
apparatus.Itisanewautonomous“living”objectwhichisabletorelocate
intimeandspaceandtherebybeginstospeakforitself.

Withinthisdescription,representationindigitaltechnologieswouldbe
betterunderstoodasintervening.Thetransgressionofthisfrontieris
articulatedveryclearlywhereitisappliedasascientificmethodology.
Accordingly,Sayersetal.(2015,4)quoteNeilGershenfeldin“BetweenBits
andAtoms,”acontributionfortheNew Companion to Digital Humanities 
(Schreibman,Siemens,andUnsworth2016),whentheyrefertothisfrontier
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intermsof“’theprogrammabilityofthedigitalworldswe’veinvented’
applied‘tothephysicalworldweinhabit’”.Thismethodologyconsistsof
“creatingaconversationbetweenthephysicalworldandthevirtualworld
ofthecomputer”whichis“theconversionofoneformofenergyinto
another”(7).

Theconstructiveandtruth-creatingactKrämerdescribesinthecontextof
theinfiniteandthezeroinmathematicsneedsthereforetobeunderstood
moreliterallyforthecaseofthecalculatedly-calculatingmachine.What
isconstructedareobjectsthatfullybecomepartofwhatiscalledthereal
worldandhenceexistliterally.

Asetofextremeexamplesforthisinterventionistdimensionisgivenby
bio-engineering,nano-technology,androbotics,amongotherdisciplines
—disciplineswhichquiteliterally“write”reality.Representationdoesthus
notonlyturnmoreeasilyintoaninterventionintherepresentedcontext,
butalsointoanentiretransformationofthiscontext.Inametaphoric
way,peoplelikeBernardStieglercoinedtheterm“ScienceFiction”in
comparisonto“Science”inordertoemphasizethequalitativeshiftthat
digitaltechnologiescarryoutonthepracticeofrepresenting(Stiegler2011;
Abbinnett2017,56).Intheareaofdigitalpublishing,phraseslike“Show
Don’tTell”ortheabundantevaluationsofthestatusoftextindigitalpub-
lications gave testimony of this uncertainty about the status of the practice 
ofrepresentationassuch.Inafirmpleatoopenupthefieldofdigital
scholarlypublications,StephenRamsayandGeoffreyRockwellalsousethe
term“thingknowledge”asanewtypeofepistemology,andproclaimthat
“accordingtothisview,weshouldbeopentocommunicatingscholarship
throughartifacts,whetherdigitalornot”(RamsayandRockwell2012).

Again,andinamoretheoreticalcontext,aconstellationthatcanbe
reproducedbyatechnologythatsupposedlydeliversperfectconditions
forrepresentation,isopposedbyauseofthistechnologythatundermines
representationassuch.Onlythistime,itisnotabouttheconceptof
aggregationastheperfectrepresentationofpublications,andtheartif-
actualisnotrepresentedbySCPs,butbytheconceptofrealityitself.
Insummary,theimpactofthecalculatedly-calculatingmachineforthe
practiceofrepresentingisnotjustasignificantextensionofitsmeans,
butalsoacloserentanglementwithotherpracticesthatarecalledinter-
ventionalortransformative.
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The Three Epistemological Effects of  
Calculated Calculation

The Omnipotence and Crisis of Representation

Afteranalyzingthechangesthatdigitaltechnologiescausedforthe
practiceofrepresentationinthelightofKrämer’sconcepts,itisnowpos-
sibletohaveacloserlookatwhatshecalledepistemologicaleffectsinthe
epistemicenvironmentofanintermedialsituation.Ashasbeenindicated,
theterm“epistemologicaleffect”isintendedtodenotetheirritatingimpact
thatchangeswithinthisenvironmenthaveonpeople’sstrategieswhen
conceivingof,representing,andunderstandingtheworld,aswellasthe
waysinwhichthisworldunfoldsforpeople.

Concerningtheissueofuniversalizedrepresentation,twoeffectscanbe
identifiedregardingtheideaofacalculatedly-calculatorymachine.One
oftheseeffectscanbederivedfromananalysisofthelogicalendofthe
ideaofmultimodalanduniversalrepresentation,theotherfocuseson
theconsequencesofmultimodalrepresentationpracticesforsystemsof
representation.

Theallegedlyuniversalabilitytousedifferentsemioticresourcesinorder
torepresentcertainissues,tousesemioticresearchesindifferentways,
andtousethematthesametimeinahybridandcomplexrepresentation
suggeststheideaofaperfectrepresentation.Wheresuchanideaisdis-
qualifiedduetophilosophicalreasons,itstillintroducescriteriaofrep-
resentationqualityintermsofmultimodaldensity,complexity,orplurality.
PublicationsinjournalssuchasVectors,Kairos,orotherTPsareveryoften
builtaroundsuchanotion.

Thesecondeffectisbasedonthepossibilityofacontrastingperspectiveof
theaforementionedability.Theadvancementoftheseabilitiescansimilarly
beevaluatedasanincreaseofheterogeneity,contingency,andunsteadi-
nessinthedomainofrepresentation.Representationaldisorientationisa
possibleoutcomehere.Krämer’sdiscussionindicatedalreadythatinthe
past,specificresourcestendtohavespecificfunctionsinparticularcon-
texts.Notallpotentiallysemioticresourceswereusedinasemioticway.
Thiswasalsopartofcertaintechnologicallymediatedlimitationsintheuse
ofresourcesforthesakeofrepresentation.Inthissense,shehighlighted
thecorrespondencebetweeniconographicaspectsofRomannumbersand
thingsthatcouldbecalledcountablebytheeye.Shealsoshowedthatsuch
functionsmaychange,astheychangedintheshiftofthevisualfocusfrom
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thingsthatarecountedtovisualaidstosupporttheprocessofcounting.
Epistemologicaleffectswerealsodefinedasanirritationproducedbythis
shift,meaningthedefamiliarizationoffamiliarusagesofacertainresource
inaspecificstrategyofrepresentingtheworld.

Amoreinsightfulandsystematicdescriptionofthisissueinthecontextof
digitaltechnologiescanbefoundbyreferringtotheconceptofmodeand
itsdevelopmentinMuA.Ifmultimodalityisthegeneralpossibilityofusing
differentresourcesforrepresentation,andgrammatizationindicatesthe
developmentofruleswithinsuchusages,thequestionishowtoidentify
rule-basedmultimodalrepresentation.Multimodalanalysisdiscusses
thisissueundertheconceptofmode.Accordingly,partofMuAistoask
thequestion:“WhatisMode?”(Kress2013),orbetter,whenismultimodal
communicationcreatingcertainmodesthateachsharerecognizable
applicationpatternsacrosssituations?Chaptersixwillprovideanin-depth
analysisofmodethatgoesbeyondtheremarksinthefollowinglines.

Thereareanalyticalandpragmaticanswerstothisquestion.Gunther
Kress,whoprefersthetermmodetothetermresource,definesitas
anentanglementbetweenmedia,semioticlogics,andsocialactions
(Kress2013,61).Media,sometimescalledtechnologyordevice,means
physicalmaterialordeviceinvolvedinmeaningproduction,suchaspaper
orcomputerscreens.Semioticlogicsareconcernedwithsyntactical
limitationsandpotentialsofmedia.Instrumentsorspeakers,forinstance,
cannotmakeuseofelementsofcolor,butoftimeandpitch.Additionally,
modesaresocio-culturallyencoded.Amediumsuchasabookismost
oftenasocio-culturalartifact.Theusagepatternsofsemioticlogicsandthe
situationsinwhichamodeisusedaremoreorlesssocio-culturallydefined.

Inotherwords,specifictechnologiesconflatewithcertainmodalitiesand
correspondingsemioticlogics.Theseareorganizedinahistoricalprocess
byvirtueofculturalnormsandpractices,inordertoformarelatively
stableentanglement.Therelativestabilityandtherebytransparencyof
thisentanglementexistsformembersofasocio-culturalenvironmentover
acertainperiodoftime.Withsomefuzzinessleft,itcouldbearguedthat
Krämerdescribesaprocessinwhichaspecificmodeofrepresentation
—thatofmathematicalwritingandarithmeticbooks—develops,except
thatKrämer’sperspectivefocusesonaspecificprocessanddescribesthis
processfromwithin,whilemodeisatop-downconceptualframeworkthat
seekstobeapplicableacrossspecificexamples.

However,ithasjustbeenarguedthatdigitaltechnologiescantakethe
formofmanydevicesandtomediatebetweendevicesindifferentways.
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Theaspectofautomation,furthermore,putsmuchmorecontroloverthe
processoforganizingmodalitiesinthehandsofdomainsandindividuals.
Inthelightoftheaforementionedheterogeneityandthevarietyofthe
abundanceofdigitalpublicationformats,itcouldthereforebeargued
thatintimesofdigitaltechnologies,thereisaconstanttensionbetween
theprocessestowardsestablishingsocialconventionsfortheusageof
modalitiesandtheirarrangementforthesakeofspecificsituationsor
contexts.

ThecomparisonbetweenKrämer’sanalysisandtheconceptofmode
allowsacloserlookathowdiscussionsofthestatusofmoderevealthe
shapeofepistemologicaleffectscausedbydigitaltechnologies.WithinMuA
itself,thewholeissueisanalyzedinaverypreciseway,whichbenefitsfrom
theanalyticalinstrumentsdescribedabove.Thus,BoeriisandJohannessen
(2015)arguethatthewholeconceptofmodebecomesproblematic,dueto
digitaltechnologies.Theyassertthat:

…asaresultofnewtechnologies,logogeneticaction-perceptioncycles
inmultimodalarticulationhappenatanever-increasingrate,which
causesbothontogeneticgrowthandphylogeneticconventionalization
dynamicstospeedupaswell.(BoeriisandJohannessen2015,13)

Insimplerterms,digitaltechnologiesunderminetheconditionsthat
arenecessaryformodestoemerge.Alreadyin2005,Lemkeobserved
thattheconceptofmultimodalgenre,atermthathasagreatsimilarity
tomode,doesnotholdanylonger(Lemke2005).Lemkestatesthatdue
totheproliferationofmodalandsemioticoptions,andthedissociation
betweenspecificdevicesandtheuseofsemioticresources,theideaof
genreissubstitutedbyso-called“traversals.”Withintraversals,thelink
betweenmodalitiesandsemioticaspectsofsuchmodalitiesdoesnotexist
independentlyfromaspecificsituation,controlledveryoftenbyonlya
fewindividuals.Hence,thereisno“grammatical”relationshipbeyondthe
“cohesivechain”ofelements.

Ithasbeensaidthatepistemologicaleffectsinanintermedialsituationcon-
sistofirritationstothecommonstrategiesofrepresentingandreferring
totheworld.Suchirritationscanalsobefoundtoday.Agoodexample
forillustratingtheshiftsandtheirritationstheyoftenprovokeisgivenby
Mersch(2004).Inhisexamination,Merschtriestospecifytheuniqueness
oficonographicdescriptionsoftheworldcomparedtothoseinlanguage.
Atthesametime,however,heregretsthatthisuniquenessisslowlydis-
appearingincontemporaryusagesofimages,whichthemselvesstartto
worklikelanguage.Heofferstheexampleofimagesinscience,which,
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accordingtotheauthor,areusedasargumentsinsomethinghedenotesas
aniconographicdiscourse.Merschregretsthesechangesbecauseheinter-
pretsitasalossofaparticularmodeofmakingsenseoftheworld.This
regretcanbeconsideredagoodexampleofoneoftheepistemiceffects
ofintermediality.Additionally,theexamplesupportstheclaimthatthe
relationshipbetweencertainmodalitiesandwhattheymediatedepends
lessonaspecificlogicofthismodality,andmoreonthepracticesinwhich
theyareembedded,aswellasthewayspeopleconceiveofthem.

Howthencantheepistemiceffectsderivedfromtheuniversalizationof
symbolicpracticesbesummarized?Thefirstapproach,ashasbeenargued
atthebeginningofthissection,welcomesthefreedomandflexibilityby
whichsemioticresourcescannowbeusedforrepresentationpurposes.It
celebratesmultimodalcomplexityasagoalinitself.Thesecond,however,
indicatesthatthisflexibilitymightalsocomewiththelossofcertainsemi-
oticcapabilities,ofuseandplaywithconventionsandtheemergenceof
genrenorms.

Topushthispointfurther,theavailabilityoftheaforementioneduniver-
salization,andtheconcurrencyofmultiplerepresentationalmodesaswell
asmultipleusagepatternsformodalities,maylikewisebeconceivedof
asacrisisofthestrategicpracticeofrepresentingassuch.Examplesfor
suchperceptiontodayaregivenabove.Thisisnotsurprising,sincefroman
ontologicalpointofviewaperfectrepresentationturnsintothethingitself,
sothatanytypeofrepresentationalrelationshipdisappears.

Thesamecrisiscanbeobservedfromtheoppositeside.Ahypothetical
traversal,inwhichtheuseofsemioticresourcesisgovernedsolelyby
thesituationofuse,couldnotbeconsideredpartofacollectiverep-
resentationalsystemanylonger.Itwouldbecomedifficulttoidentifythe
semioticuseofresourcesassuch,because,associalsemioticshasargued,
beingasignisalreadyasocialconvention.Forthisreason,asubfieldof
MuAemphasizesthatoneshouldnotdistinguishbetweenactsofrep-
resentationandotheractionsanylonger.Inthisresearchfield,calledMulti-
modal Interaction Analysis(hereafterreferredtoasMIA),everythingisan
action(Norris2011),andrepresentationasapracticebyitselfvanishes.

Omnipotence and Crisis Beyond Representation

Theconceptofactionresemblesthenotionofinterventionusedbefore.
Whilethefirsttermfocusesontherelationshipbetweenanagentand
anaction,thesecondaddressestherelationshipbetweenanaction
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anditseffectonitsenvironment.Inthelightofthissecondrelation-
ship,anotherimportantepistemologicaleffectcanbeidentified:the
morerepresentationandinterventionconflatewitheachother,themore
thedistinctionbetweentheconceptsofnatureandculturebecomes
inappropriate.

Inacertainway,Krämer’sdigressionontheconstructivistfacetof
operationalscriptdemonstratesthatsuchadistinctionwasalways
problematic.Nonetheless,theextenttowhichitappearsproblematicin
thecontextofthecalculatedly-calculatingmachineseemstoposenew
challenges.Onceagain,ithelpstorememberthatthismachinedoesnot
justcauseanewsetofentitiestoappearasoperationalscriptdidinmath-
ematics.Neitherdiditjustcauseashiftintherelationshipbetweennature
andculture.Itseekstocontroltherelationshipitself.

Avarietyoftheoreticaldiscussionsexistwhichgiveevidenceoftheimpact
oftheresultingepistemologicaleffect.Thesediscussionsareattempts
toarrangeanewepistemicsetupundertheaforementionedconditions.
OneofthesediscussionsisaddressedbythetermAnthropocene,aconcept
thatraisedmuchattentionacrossvariousscientificdomainsinthelast
fifteenyears.Itismostoftenassociatedwithgeologicalandclimate-related
phenomena.Allofthesephenomena,likeforinstanceclimatechange,
indicatetheimpactofpeopleonprocessesoftheearth’senvironment
(Watersetal.2016).Hence,itaddressesasetupinwhichnoaspectofwhat
iscallednaturecanbeconsideredoutofthereachofpeople.Likewise,the
epochalwordingofthissetupasaphaseinthehistoryoftheearthreflects
thatthechangeisconceivedofasfundamental.Accordingly,Bethany
Nowviskiestatesin“DigitalHumanitiesandtheAnthropocene”that“itis
ageologicalageofourownmaking”(Nowviskie2015,6),usingaquoteby
AndrewRevkin.Anotherquotethatisoftenre-usedinthisdebateisthat
ofVladimirVernadskij,whoinamuchearlierattempttoaddressthesame
issue states:

Westudytheinfluenceofthescientificthoughtasageologicalforce,
andinthiscaseoftenthethoughtandwillofaseparatepersonmay
suddenlychangenaturalprocessesandmanifestitselfthroughthis
change.(Vernadskij1997)

Onamorefine-grainedlevel,thedistinctionbetweencultureand
natureequateswiththedistinctionbetweenhumanandnon-human.
Consequently,contributionsexistwhichalsohighlightthefragilityofthis
distinctioninthelightofdigitaltechnologies.Inthisrespect,Bradley(2011)
argues in Originary Technicitythattoday’stechnology,morethananything
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else,revealsthetechnicityoftheideaofthehuman.Promotingtheconcept
ofthe“post-human,”heoffersaphilosophicalgeneralizationofideasthat
havebeenintroducedalreadybyHaraway(1991)inherworkonSimians, 
Cyborgs, and Women: The Reinvention of Nature.Intheoppositedirection,
DavidGunkelcallsforanethicbeyondhumanrights,whichincludeartificial
intelligenceandrobots(Gunkel2007;Gunkel2012).

Thepointhereisnottoevaluatethecorrectnessofallthesecontributions.
Thepointisthattheepistemologicaleffectsofdigitaltechnologiesaresuch
thatasignificantnumberofresearchersfromallscientificdomainsfeel
obligedtoquestionthedistinctionbetweencultureandnature,thesystem
ofrepresentation,andwhatisbeingrepresented.

Therelevanceforthetopicofdigitalpublicationsisdemonstratedbythe
factthatpublicationformats,whichtendtobelongtothefieldofe-Science,
aredefinedwithcomparableideasinmind.Accordingly,anepistemological
setupinwhichcorrelationsupersedesrepresentation,andempiricaldata
substitutes theoretical inquiry resembles a situation in which there is an 
identitybetweentheworldanditsrepresentation.

Inthelightofthissection,however,thisclaimmustbeputintocontext
correctly.Theonecrucialaspectitsuppressesisthefactthatanepis-
temologicalsetup,inwhichtechnology“makesobsoleteascientific
method”(Anderson2008)totheorizepeople’srelationshipwiththeworld
isalsoaworldinwhichthecelebratedbenefitsofempiricalknowledge
disappear.Aftertheexamplesgivenbefore,andagainfromanontological
pointofview,suchempiricalknowledgewouldjustcorrelatewithpeople’s
theorizationsaboutpossibleworlds.Inthefinalanalysis,thisisanother
possibleinterpretationofStiegler’sclaimthatsciencehasbecomescience
fiction.

Crisis and Surplus

InconsiderationofKrämer’sremarksonintermediality,athirdepis-
temologicaleffectneedstobediscussed.Thiseffectbuildsuponthe
phenomenontranslatedfromKrämer’sworkwiththeterm“surplus.”
Surplusdenotestheinsightthatinanintermedialsituation,propertiesof
oldandnewmediaaredefinedinasimplifyingandcontrastingmanner,to
achieveabettergrasponthechangesthattakeplaceinthissituation.The
creationofsurplusgivesorientationandobscuresatthesametime.

Withtheinquiryintodigitaltechnologiesinmind,theareaofsur-
plusisindicatedbythecharacterizationofsuchtechnologiesas
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calculatedly-calculatingtechnologies,andthecorrespondingnotionof
automation.Ashasbeenoutlinedpreviously,digitaltechnologiesonly
representtheideaofgeneralizingcalculationasautomation.Theyare
prettysuccessfulrepresentationsofthisidea,butremainrepresentations
nonetheless.Thisfactisunambiguouslypresentedbythehaltingproblem
thathasbeendiscussedpreviously.Thestatusofthehaltingproblem
producesanirritatingspace.Itistheproblemofamachinethatrepresents
automationsowellineverydaylifethatautomationturnsintoageneral
principle,but,remainingarepresentation,producesitsownquotidianlife
situationsinwhichpeoplecannotbesureoftheimpactofthisproblem.14

Theconsequencesdescribedintheprevioustwosectionsthusonly
describethemindsetproducedbytheconceptualframeworkofdigital
technologies,asthosetechnologiesthattrivializethetheoreticalrevolve
aroundthecalculatedly-calculatingmachine.Theyaretheresultofover-
stressingandontologizingcertainideasandconceptsofthismachine.Such
anontologicalpointofviewwas,however,necessary,becausedigitalpub-
licationconcepts,asshownthroughoutthecurrentstudy,weredrivenby
thesametendencies.Ithadtobeshownthatthinkingone’swaytotheend
ofthislaidoutpathleadstocontradictions,andthatthesecontradictions
areacrucialcomponentofthefieldofdigitalpublications.

The real epistemological irritation now is a consequence of the uncertain 
statusofsurplus.Ontheonehand,itisnecessarytoidentifytheproperties
ofachangingepistemologicallandscapewithinanintermedialsituation,
becausethislandscapeischanging.Ontheotherhand,itisonlypossible
toidentifydirectionsofthesechangesbycreatingasurplus.Theextent
andthevalueofthissurpluscan,however,notbeknown,becausethe
reflectionsonitareinmotion,asistheprocessofthetransformation
instigatedbydigitaltechnologies.

Toputitdifferently,theissueisnotthatthetwotypesofeffectsdescribed
abovearecompletelywrong.Itismoretheuncertaintythatexistscon-
cerningwhattheyconceal,andinwhichsituationsthishasaliberating
impactandwhereitposesnewproblems.Totaketheexampleofthefourth
paradigm,theimpactofdigitaltechnologiesmightstillbesuchthatthe
oppositionbetweenempiricismandhermeneuticsbecomesifnotobsolete,
thenatleastlessimportantinsomecircumstances.Inotherwords,itmight
bemoreusefulnottopayattentiontothisoppositionthantoemphasize

14 Forexamplesoftherelevanceofthehaltingproblemforcolloquialissuesin
computerscience,pleaserefertothewonderfulexplanationathttps://cs.stack-
exchange.com/questions/32845/why-really-is-the-halting-problem-so-important.
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it.Inthesameway,theconflationofcultureandnaturesuggestedbythe
discourseontheAnthropocenedoesnotactuallymakeaphilosophical
claim,butarguesthatintheperceptionofcertainproblems,itwouldhelp
toleavetheoppositionbehindinordertodealwithcurrentproblemsofthe
environment.Inshort,ifthestartingpointistheperceptionofachanging
epistemologicallandscape,asaddressedbymanydiscussionsaroundpub-
licationconcepts,thentheissueofsurplusclearlyexpressesthatitisnot
possibletoanticipatewheretheepistemologicalsetupmightstabilize.

Publications Beyond Cold Technology  
and Pure Theory

Atthispoint,thepurelytheoreticaldiscussionofaspectsofdigitalpub-
lishing,whichissorelymissinginliteratureondigitalpublicationscon-
ceptsthemselves,demandslookingoutforanewstartingpointforthe
engagementwithdigitalpublications.Thetheoreticaldiscussionofcertain
leitmotifsfromthediscourseondigitalpublicationsfulfilledthetaskof
showingthatafocusonallegedintrinsiccapabilitiesofdigitaltechnologies
leadstoanuncertainandevencontradictoryposition.Duetotheresultsof
thetheoreticalanalysisofdigitaltechnologies,suchananalysis,however,
didnotlaythegroundworkforthisnewstartingpointeither,atleastnot
explicitly.Thisstartingpointneedstocomefromanothersource.Infact,
thelastphaseofthegenealogyofdigitalpublicationsalreadypointedinto
acertaindirection,adirectionthathighlightedtheneedtoreconsider
digitalpublicationsassocialobjects.Thefinalpartofthischapterwilldem-
onstratehowthisneedcanbederivedfromthelineofargumentsinthe
sectionsabove.

Thefollowingdiscussionofkeyideasindifferentapproachestodigital
publishingshowedtheirintrinsiclogicalaporia.Inthecaseofthe“end
oftheory,”thiscontradictionconsistsofthefactthataworldthathasno
needfortheoreticalrepresentationislikewiseunabletohostempirical
knowledge.Sinceitishardlypossibletothinkthisthoughtoutsideofthe
realmoflogicalreasoningandtheissueofsurplus,thesocialrealmisthe
onlyplacewherethedistinctionbetweenoneortheotherisconstantly
negotiatedandcontinuouslymodified.

Thesamediscussion,furthermore,showedthataworldinwhichevery
resourceisconsideredaresourceforcreatingandcommunicatingmeaning
inamultimodalway,theconceptofmeaningitselfisatriskofbecoming
meaningless.
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Inahypotheticalscenario,theperfectmultimodalrepresentationbecomes
thethingitself.Therelationshipsbetweensuchobjects,whichareboth
representationsofthemselvesandthemselves,donothaveanytypological
differencesanymore.Theyarejustinter-operating,asitissometimes
written in the context of Object-Oriented-Ontology(Bogost2012,38),within
aone-dimensionalspace.Thisspaceofobjectsthatdonotrelatetoeach
other in other ways than by interaction is then another possible way to 
describetheperspectiveofthesocialworld.

Thesecondreasonbehindthedemandtoadoptamoresociallyoriented
pointofviewturnstheperspectiveofthefirstoneupsidedown.Here,
thequestionisnotwhathappensifcertainclaimsareradicallythought
through.Theissueistorememberthefactthatthisendonlyexistsin
theory.Asithasbecomeclearinthecourseoftheentirechapter,noneof
thekeyfeaturesofdigitaltechnologiesareexclusivetodigitaltechnologies,
andneitherhavetheyonlybecomecrucialbytheadventofdigital
technologies.Theoppositionbetweendigitalandanalogue,thetransfor-
mationofpracticeintocalculations,andtheexpansionofsymbolicmeans
haveallbeenkeyaspectsintheculturalhistoryofhumankindforhundreds
ofyears,asCramer,Lemke,Krämer,andHallidayhaveargued.

Likewise,itneedstobeemphasizedthatalthoughtheideaofcalculated
calculationisontheconceptuallevelqualitativelydifferent,digital
technologieswillneverembodythisideacompletely.Thereasonforthis
situationwasdiscussedasthehaltingproblem.Curiouslyenough,inmath-
ematicsthehaltingproblemhasbeenconvertedfrombeingatheoretical
problemintoaprobabilisticproblembyGregoryChaitinandothers
(Raatikainen2001).Insimplewords,thetheoreticalissuethatacomputer
maynothaltwithcertaincomputationsistransformedintoaconcrete
probleminwhichtheprobabilitythatacomputermaynothaltiscalculated
foradefinedcomputation.Itmakesatheoreticalconceptuseful,because
itsrisksandpotentialscanbeevaluatedforataskineachsituation.Inthe
sameway,itcouldbearguedthattheusefulnessofideasofdigitalpub-
licationsdependsonthelevelonwhichitispossibletoevaluatethemin
lightofconcretesocialsituationsandnotasvaluesassuch.Thechallenge
thatarisesistocreatebetterconditionsformediating,andsynchronizing
betweenprocessesoftechnologicalinnovationandsocialorganization,as
bothhaveequalrights.

Finally,anevaluationoftechnologyitselfsuggestsrefrainingfromany
perspectivethatdistinguishesbetweentheengagementintospecific
technologicalinnovationsandthesocialenvironmentinwhichthis
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engagementtakesplace.Whilethelastparagraphsdealtwiththeimaginary
partoftheideaofdigitaltechnologies,thefollowingargumentsaddress
theimaginaryaspectsoftechnologyassuch.

LemkeaswellasKrämerdescribedthedevelopmentoftechnologiesas
efficientproblem-solvingstrategies.Both,thedevelopmentoftechnologies
aswellastheirimplementationinapeculiarsituation,aremotivated
bysolvingaproblemefficiently.Theefficiencyofsuchstrategiescanbe
jeopardizedintwowaysiftheelementoftimeisconsidered,inwhichboth
thedevelopmentoftechnologyaswellasitsapplicationtakeplace.

Onthesideofdevelopmentandimplementationoftechnology,thismeans
thatasituationinwhichadefinedtechnologicalsolutionappearstobe
most appropriate is not the same anymore at the precise moment in which 
thissolutionisimplemented,orreadyathand.Theconditionsmighthave
changed,ornewtechnologiesmighthavebeenmadeavailablewhich
relativizetheefficiencyoftheinitialapproach.Hence,theefficiencyof
technologicaldesignisatriskifnon-technologicaldevelopmentsarenot
included.

Onthesiteofapplication,thesituationissimilar.Attheverymomenta
technologicalsolutionisavailable,itautomaticallyrelatestomuchmore
thantotheoriginalproblem.Thismeansthatitmaybeusedinunintended
ways,butalsothatitcausesunforeseeablechangestothewholeenviron-
mentinwhichtheoriginalproblemresides.Bothanglesaddressthesocial
adoptionandimpactoftechnology,andarecomprehensivelyanalyzed
inresearchfieldslikeSocial Construction of Technology(Bijker2009,also
referredtoasSCOT).Thus,thepowerfuldecisionintechnology-making
toisolateaproblem-solutionrelationshipbecomesitsmostvulnerable
aspect,ifthereisnosensibilityforthefactthattheprocessofmakingand
itsresultalsodonotexistinisolation.

Atfirstglance,theseargumentsmightappeartrivialandfamiliar.
Nonetheless,thesummaryoftheirrelevancefordigitalpublications,dis-
cussedinthenextsection,willdemonstratetheirsignificance.Additionally,
theybecomelesstrivialwhentheyarere-evaluatedinthecontextof
thecalculatedly-calculatingmachine,i.e. amachineofubiquitousand
automatedconversion.Here,suchconversioncapabilitiesdramatically
increasetheimpactoftheaforementionedphenomena,bothinthe
environmentinwhichtechnologicaldevelopmenttakesplace,aswellasfor
theeffectsofitsresults.Thismeansthatthesocialenvironmentbecomes
potentiallymoredynamicandvolatile,andthemeansofappropriationby
personsandagentsincrease.Consequently,itseemsnecessarytoalso
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reconsiderthewayinwhichsocialaspectsareaddressedforthedesignof
digitalpublications.

Thebroaderinspectionoftheoreticalaspectsofdigitaltechnologies,as
theyappearindigitalpublishing,haverevealedtheextenttowhichthey
havetoberelativizedassociallyembeddedtechnologies.Indoingso,
theorymostlyledtothesameconclusionsasinthefieldofpost-digitality,
bydensifyingobservationslikethepartialfailureofclaimsaboutdigital
technology,ortheincreasinguseofdigitalandnon-digitalmediaatthe
sametime.

Oneofthebenefitsofthisinspectionisthefactthatnow,theimaginative
partofdigitaltechnologiescanbededucedandnotonlyassertedonthe
groundsoftheaforementionedobservations.Havinginmindtheepis-
temologicaleffectsofintermedialsituations,acertainnecessityforsuch
imaginationexists.Thisnecessityisjustifiedbythetensionbetweenthe
currentimpacttechnologyhasontherelationshipbetweenpeopleand
environment,anditsunnegotiatedscopeinthefuture.Sincethistension
needsnegotiation,neithertheattempttosticktotheimaginativepartof
digitaltechnologiesasine-Science,northesupportofhybridapproaches
assuch,asinpost-digitality,UBs,TPs,orHPsisenough.

Theprocessofnegotiatingtheaforementionedtensionisasocialprocess,
andcannotbeshapedwithoutintervention.Thediscussioninthissection
offeredsomecluesinordertogetabetterideaofhowsuchinterventions
shouldlookandhowtechnologyandthesocialareconnected.Suchclues
willbeelaboratedfurtherintheremainingpartofthepresentstudy.

Atthispointitshouldbeclearthatthe:

…messystateofmedia,artsanddesignaftertheirdigitization(orat
leastthedigitizationofcrucialaspectsofthechannelsthroughwhich
theyarecommunicated).(Cramer2014)

similarlyisanappropriatedescriptionforthesituationthescientific
domain,oratleastcrucialaspectsofthechannelsthroughwhichitcom-
municatesitsknowledge.Therefore,aproductiveapproachcouldbethe
onesketchedbyBerry:

Wemightnolongertalkaboutdigitalversusanalogue,butinstead
modulationsofthedigitalordifferentintensitiesofthecomputational.
Weshouldthereforecriticallyanalyzethewayinwhichcadencesofthe
computationalaremadeandmaterialized.(Berry2013)
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Thesedifferenceshappenwithinthesocialappropriationandapplication
oftechnologies,whichthenextchapterwillmoveonto.





[ 6 ]

… Publishing

Concepts of Social Aspects in Digital Publications 
and What They Miss

Theturntopost-digitalityandthetheoreticalargumentsitprovoked
withintheprecedingsectionsfollowedashiftindigitalpublicationprojects
towardsnewwaystoconfrontthesocialdimensionofpublications.Now
thatthebackground,thefunction,and,evenmoreimportant,theneedfor
thisshifthasbecomeclearbyvirtueoftheoreticaldiscussion,adiscus-
sionwhichrarelytookplaceinmostpublishinginitiatives,itisnecessary
to evaluate the concept of social aspects within such initiatives more 
systematically.

Threedifferentoutcomesofthisevaluationarepossible.First,theissues
alreadyindicatedinchapterfourandfivewillbesubstantiated.Itwillbe
shownthatpublicationformatswhichreactdifferentlytosocialissues
ofpublicationsarenotreflectingonsuchissuesinalltheirdimensions.
Second,certainpatternsofrulingoutsocialaspectsofpublicationsagainst
atechnologicalbackgroundwillarise.Finally,suchpatternswillprovidea
firststeptowardsbringingorderintothe“messystateofpublicationsafter
digitization.”

From Technology as a Social Phenomenon to the Social as a 
Technological Feature

Thefirstpatternofneglectofsocialissuesofpublicationsconsists
of implicitly or explicitly creating a hierarchical relationship between 
technologyandthesocialdimensionoftechnology.Inthishierarchy,social
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tensionsofdigitalpublicationsareprojectedontoatechnologicalframe-
work,sothattheframeworkitselfremainsuntouchedbysuchtensions.

ThemostobviousexampleofthisstrategyarecertainapproachesofNPs,
morepreciselyKuhn’sattempttomakedigitalpublicationsatypeof“pub-
lishingwithoutpublishers”(Kuhnetal.2015).Ithasbeendescribedinthe
chapterbeforethatthisattempttriestoconvertstakeholders,whocarry
outnecessarysocialfunctionsinpublishing,suchasqualitycontrol,into
functionsoftechnologicalinfrastructure.

Theanti-socializationprocesshastwodimensions.Theapproachisdevel-
opedbecauseoffrustrationaboutpublishers’rejectionofnewforms
ofpublishing.Theaforementionedconversionimpliesthatthereareno
argumentsforthisrejection,apartfromthestakeholders’willtosecure
theirsocialposition.Consequently,theattemptrefrainsfromsolvingor
negotiatingasocialconflictinordertocreateasolutionawayfromany
zoneofongoingconflict.Additionally,theapproachtakenbyNPsimplies
thatsocialpracticesassociatedwithscholarlypublicationsareaddressed
sufficientlybysimplymodellingtheirworkflow,i.e. withoutrequiring
theirownsocialagentsinformofinstitutionsorcurators.Inotherwords,
issuessuchasqualitycontrolaresufficientlydealtwithbyprovidingrating
functionality.Kuhnandothersapplythisapproachnotjusttotheexample
ofqualitycontrol,butdevelopitasageneralstrategy.

Theestablishedhierarchyissuchthattheexistenceofsocialstakeholders,
whodealwithcertainpracticesaroundpublishing,istreatedasahistorical
contingency.Accordingly,therearenoseriousobstaclestoreplacingsuch
stakeholdersbytechnology.

Anotherstrategytoembedsocialissuesintotechnology,inordertoavoid
theanalysisofhowtechnologyisembeddedinthesocialrealm,isthe
creationofcertainlinearnarrativesofprogress.Inlightofthequestion
discussedinthissection,suchnarrativesprovidethemeanstoputstake-
holderswithdifferenttechnologicalsetupsordifferentunderstandings
oftechnologyondifferentstepsofaladderthatleadstoanoverarching
knowntechnologicalsetup.

Thepresentworkhaspresentedseveralnarrativeswhichwereusedthis
way.Theywerecreatedmostprominentlyinthecontextofe-Science
andopenscience,whichcouldbeunderstoodasmeta-narratives.Its
mostoutstandingexampleisprobablyDeRoure’soutlookonthe“future
ofscholarlycommunications”(DeRoure2014b).Inthiswork,thedevel-
opmentofthewholefieldofscholarlypublicationsisperceivedina
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two-dimensionalcoordinatesystemdefinedbyincreasingautomationand
increasingcollaboration.Thedegreeofinnovationofpublicationformats
canthenbecomparedbycalculatingtheirdistancefromthefurthestpoint
ofthetoprightquadrant.Thestrategicadvantageofthisapproachisalso
wellexpressedinrhetoricdecisionsmadebyDeRoure.Hedescribesthe
currentsituationinpasttenseandadoptstheroleofahistorianlooking
backtothepresentfromthefuture.

Thereformulationofconflictsbetweendifferentperceptionsofdigital
publicationsintoissuesofdifferentpositionsofstakeholdersonaladder
toprogresshasasecondeffect.Itoftenleadstoanextremelysimplified,
butalsosometimeslofty,conceptofthesocial.Thisphenomenonis
comparabletotheonethathasbeenexemplifiedbyNPs.Inthiscase,
however,itismotivatednotbyfrustrationofstakeholders’behaviorbutby
fascinationwithtechnologicalcapacities.

Infact,DeRoureandotherauthorsverymuchaddressthetopicofsocial
aspectsindigitalpublications.DeRoureusestermslike“socialmachines”
(DeRoure2014b,237),or“scientificsocialobjects”(DeRoure,Bechhofer,
andGoble2011).Thequestionisthuswhatimageofthesocialrealm
isprojectedbehindtheuseoftheterm.Asocialmachineisdefinedas
“processesinwhichthepeopledothecreativeworkandthemachinedoes
theadministration”(237).AccordingtoDeRoure,machine-readablepub-
licationsarenecessaryinordertoallowthisscenariotohappen.Machine-
readablepublicationsarepublicationswhichfollowtheirownconceptof
scientificsocialobjects.Thewholesetupofpublicationsandcorresponding
infrastructureresultsinaninteractionbetweenhumansandmachinesthat
turnsthecomputerintoasocialagent.

There are several reasons for why such a use of the term social is problem-
atic.First,thedefinitionofasocialmachineaddsnothingtothedefinition
ofcomputationascalculatedcalculatorypractice.Hence,everytype
ofcomputationissocialinthesensethatithasaninputandanoutput
thatrelatestohumans.Second,itshouldberecalledonceagainthatthe
argumentbuildsuponasimplisticdefinitionofmachine-readability,which
tautologicallydefinescomputationasthetypeofcomputationaddressed
byscientificsocialobjects.1Accordingly,computersdonotonlybecome
socialagentsbyfollowingDeRoure’sapproachtocomputation.Instead,

1 Obviously,textminingalgorithmsdonotreadaplaintextarticleanylessthan
aSPARQLquerywhich“reads”theformallyannotatedentitiesexposedasRDF.
However,itdoessodifferentlywithdifferentoutcomesandpurposes.



254 Beyond the Flow

theyarealwayssocialagents,butagentswithawholegamutofrelation-
shipstohumansthatexistedandwillcontinuetoexistsidebyside.

Thefactthatsocialactivityisonlyperceivedassuchifittakesplacewithin
a technological frame that itself is no longer a social issue results in a 
purelyquantitativemeasureofwhatissocialactivity.Moreprecisely,the
more interactivity is measurable among the highest possible number of 
agents,themoresocialactivitytakesplace.InDeRoure’sterms,thismeans
“howbigiscomputation,”and“howdenseisanetwork.”Incontrast,the
absenceofinteractionisnotconsideredasocialrelationshipitself.Itisjust
perceivedaslesssocialactivity.Inotherwords,missingmeasurableinter-
actionisnotconsideredanactionitself,andwhatismeasurableisdefined
bytheonewhomeasures.Theideathatsuchabsencecouldaddress
crucialissuesofthesocialdimensionofdigitalpublicationstherefore
becomesimpossible.Consequently,thewholeproblemoftheabsenceof
researchersandstakeholdersfromdigitalpublicationconceptsisturned
intoanawarenessproblemwhenMatthewsetal.(2013,chap.6)writesthat:

…manyresearchers,datapractitioners,publishersandpolicymakers
areunawareofthepotentialofResearchObjectsasintellectual
entities.

Ithasbeensaidthate-Scienceandopensciencearemeta-narratives.
Accordingly,theanti-socializationofdigitalpublicationsbymeansof
narrativesofprogressarenotjuststrategicalmeans.Indeed,they
propagate a set of antisocial elements in the theoretical setup of open 
scienceitself.Oneshouldkeepinmindthedefinitionofopenness,as
givenbytheOpenKnowledgeFoundation:“Openmeansanyonecan
freelyaccess,use,modify,andshareforanypurpose”(OpenKnowledge
Foundation2015).Thisdefinitionleadstoanethicalclaim,madebymost
advocatesofopennessandpreciselyarticulatedbyBrown:“Openscience
isthephilosophicalperspectivethatsharingisgoodandthatbarriersto
sharingshouldbeloweredasmuchaspossible”(2016).Sincethisprinciple
israrelytoneddownwithintheopensciencecommunity,andispresented
asaphilosophicalandnotanempiricalargument,someofitsantisocial
componentscanbeaddressedquickly:

 – Itneglectsthecasewheretheconditionsunderwhicharesourceis
openeduparesuchthatcrucialaspectsoftheresourcecannotbe
openedupwithit.Thismightrelatetothelayersofpresentation,
tometadata,butalsotoqualitativeaspectsofaresourcethatneed
morecontextthanagivenenvironmentcanoffer.Inthissituation,
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opening up a resource with the explicit intent of letting it circulate 
acrosscontextsinfacthasanegativesocialimpact.

 – It neglects that a resource usually represents only part of a theme 
oraspecificviewpointofthetheme,andthatthistypeofopen-
nessinisolationcanviolatetheethicalgoalsofopenscienceitself.
Inotherwords,opennessdoesnotautomaticallyagglomerate
positiveimpactonthesocialorscientificgoods,itcreatestime
dependentimpulsesforaspecificsocialsetup,inwhichtheeffects
ofthisimpulsearepotentiallyunique.Boyd(2017)gathersabunch
ofexamplesofthenegativeimpactofopendataresources,evenin
caseswherethebiasofsuchresourcesisminimal.

 – Itneglectsthefactualinequalityofdifferentsocialagentswho
createresourcesthatcanbemadeopenunderanormativedef-
initionofopenness.Thisinequalitydoesnotmeantechnological
capacityonly,itrelatesaswelltothesocialpositionandcontext
ofagentsthatmightgivethemtime,resources,publicattention,
professionalliberty,oreventheoptiontoworkdigitallyinorderto
createopenresources.

 – Similarly,differentsocialagentspossessdifferentcapacitiesof
actuallymakinguseofopenresourcesfortheverysamereasons.
Thequestionofhowfastandhowefficientdifferentpeopleand
stakeholdersareabletoextractvaluefromopenresourcesmust
beanswereddifferentlyfordifferentstakeholders.Thisdifference,
however,hasahugeimpactonthestatusoftheopennessofthe
outcome,aswellasforthestructureofthefieldofscienceassuch
andbeyond.

 – Finally,theopencirculationofresourcesacrosscontexts,as
envisionedbyopenscience,ignoresanyperspectiveofhowthe
wholesocialfieldofproductionandexchangeofscholarlyresources
changeswhenaresourcecirculatesfromcontextatocontextb.
Inconjunctionwiththelastpoint,thiscouldactuallymeanthe
overallconditionsofopennessdecreasebecauseofopenness.More
precisely,high-potentialagentsmaybenefitfromtheavailability
ofopenresources,whilenotpublishingderivatesunderopenor
sociallybeneficialprinciples.Someexamplesfortheseissueswere
gatheredbyJeffreyBeall(Beall2013;Beall2017).

Beyondtheexamples,theseargumentsaretheoreticalpossibilities.
However,sincetheoriginalclaimbyTitusBrownandotherauthorsinthe
fieldofdigitalpublishingismostoftenonlytheoretical,nothingmoreis
requiredatthispoint.Thelinesofargumentsrevealasimplifiedconceptof
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thesocialwithinopensciencethat,ashasbeenstatedbefore,treatssocial
aspectsonlyintermsofthelevelofconnectivity,withoutconsistently
reflectingeitheronthespecificpositionoftheseagentsinthenetwork,nor
onhowtherealizationanduseofspecificconnectionschangethebalance
ofanetwork.Inshort,thismeansthatthemoreconnectivity,thebetter,
andthemoreanagentsupportsconnectivity,themoresheispositively
seentoservethegreatergood.Littleresearchhasactuallybeencarried
outtoconfirmorqualifythesejudgements,especiallynotinthefieldof
digitalpublicationswithconnectionstotheopensciencedomain.Whilethis
observationsupportsthepresentcritique,thefirststudiesfromperipheral
opensciencetopicssuchopenaccessmonographpublishing(Milloyand
Collins2016;Ferwerda,Pinter,andStern2017)haverecentlyindicated
thatthingsareoftenmorecomplicated.LevinandLeonelli(2017,286),
accordingly,concludeinasociologicalfieldstudyontheimplementationof
open science principles that:

…whetheropennessleadstoincreasedtransparencyandaccount-
abilitydependsonhow,bywhom,andforwhichpurposesopenness
isenacted.…specificinstantiationsofopennesscanfosterattitudes
thatmanywouldregardasalientoopensciencemandates….Thus,
wearguethatcurrentscientificandpoliticaldiscussionsshouldfocus
onwhatpartsofresearchshouldbeopen,how,when,andforwhich
purposes.Thevariabilityofsituationsinwhichopennessisenacted,
andtherelatedneedtoevaluateitsimplementationonacase-by-case
basis,needstobetakenintoaccountbyopensciencepolicies.

Asmuchastheemergenceofmoresubtleperspectivesintheperiphery
ofopenscienceandopenaccess—suchastheoneabove—mustbe
welcomed,itsstrongabsencefromdigitalpublicationconceptsfromthe
opensciencedomainneedstobestressed.Anevenmoreproblematic
aspectoftheasocialattitudesinopenscienceistheethosthataslongas
therearenoimmediatereasonsagainsttheopenpublicationofresource,
themostopenoptionshouldbechosen.Inthiscontext,empiricalproof
forpotentialrisksaredemanded,whiletheirownlineofargumentoften
refrainsfromincludingcomprehensiveempiricaldataontheafore-
mentionedissues.

Theanti-socializationofthetopicofdigitalpublicationsbymeansof
narrativesofprogress,anditscorrespondinglimitedconceptsofthe
socialfield,literallyturnintoasocialbehaviorwherethetensionsthatsuch
narrativescreateisexplicitlyaddressed.Inthisrespect,thephrasesby
CameronNeylonthathavealreadybeenquotedneedtobere-interpreted.
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The transformation of social conflict into heterogeneity

Afterseveralexamples,whereaspectsofthesocialdimensionof
technologywereconvertedtosocialfacetswithinpeculiartechnologies,
anothertransformationofsocialissuesrequiresattention.Thisisthe
transformationofsocialconflictsintoissuesofheterogeneity.Whatis
meantbythisterminologicalsubstitutionistheimplicitorexplicitideathat
differencesneverexcludeeachother,butcanalwaysbeharmonizedor
mayexistsidebyside.Additionally,itmeanstheideathataharmonized
set-upisalwaysthepreferableoption.

OneexampleforsuchatransformationistheideaofScholarlyCom-
municationInfrastructuresandtheOpenAIREapproach.Differentfrom
formerapproaches,OpenAIREacceptsthestateofheterogeneityinthe
fieldofdigitalpublications.However,thescaledapproachofOpenAIRE
showedthatthisacceptanceisonlypreliminary.Thegoalofthisinfra-
structureistograduallyimplementpolicyseekinginordertounify
scholarlypublishing,andatthesametimemaintaintheideathatthe
harmonizationofdomainspecificpublicationenvironmentisadesirable
andachievablegoal.

Furthermore,domainrepositoriesasscience2.0repositoriesbuildonthe
ideaofheterogeneityasagradualdeviationfromthenorm,perceivedof
asgeneric,adeviationthatassuchcanthenbeincludedandexistsideby
sidewithothers.Consequently,theOpenAIREprojectdefinesEnhanced 
Publication Meta-Modelsfromwhichso-called“domain-specific”Enhanced 
Publications Data Modelscanbederived,usingtheEnhanced Publications 
Data Model Definition Language(BardiandManghi2015a).Inanextstep,
an Enhanced Publication Domain Specific Manipulation Language assures the 
mappingbetweenconcreteEPsinadomainanditsdomain-specificdata
model.

Whatismostnotablewhenregardingthischainofstepsistheconvictionof
aseamlessintegrationofdifferences.Thepossibilitythatthemeta-model
mightnotsuffice,orisjustnotmeaningfulenoughtodescribespecific
publicationtypes,doesnotoccur.Therelationshipsbetweendifferent
publication formats are therefore a hierarchy of subclassandsameAs 
relations.

TheOpenAIREprojectwasalreadyareactiontotheexperiencethat
harmonizationofcrucialareasarounddigitalpublicationshadnotoccurred
automatically,orasaresultofabottomupapproachpursuedforSPs,and
inthefieldofthesemanticwebingeneral.AsintheOpenAIREcontext,SPs



258 Beyond the Flow

advocatetheideathattheuseofsharedsemanticsinordertostructure
apublicationisdesirableandusefulforanytypeofpublication.Likewise,
itisbuiltontheideathattheprovisionofsufficientmeans(technological
ororganizational)willassurethatsuchsemanticswillappear.Therefur-
thermoreisasimilaritybetweenthehierarchicalorderingofthelandscape
ofpublicationsandthetaxonomiclogicsinthecoremodel,aswellasspirit
ofthesemanticweb.2Therefore,itcanbeunderstoodasanearlierversion
ofanunderstandingofsocialdifferencesintermsofheterogeneity,instead
oftensionorconflict.

Asignificantpropertyandnecessaryconsequenceofthislineofthought
isthewayinwhichexistingdifferencesareanalyzed.Bourne,Buckingham
Shum,etal.(2012)summarize:

Thesoftwaredeveloperswhobuildthecurrentresearchinformatics
infrastructurearealsoveryawareoftheshortfallsandhindrances
generatedbytoday’sfragmenteddevelopmentefforts.Theproblems
herecanbeattributedtoanumberofelements.First,heterogeneous
technologiesanddesigns,andthelack(orsometimesthesuper-
fluity!)ofstandards,causeunnecessarytechnicaldifficultiesand
directlyaffectintegrationcosts.…Third,researchsoftwaredevel-
operstypicallyworkinacompetitiveenvironment,eitheracademic
orcommercial,whereinnovationisrewardedmuchmorehighlythan
evolutionaryandcollaborativesoftwarereuse.Thisisespeciallytrue
inafundingenvironmentdrivenbytheneedforintensiveinnovation,
wherereusingotherpeoples”codeisalikelysourceofcriticism.…The
impactofthesetoolsis,fartoooften,solelybasedonhowimmediately
usefultheywillbetoresearchersthemselves,withnothoughtforthe
widercommunity.

Thus,theheterogeneityisdescribedasunnecessaryinthefirstplace.
Althoughsocialreasonsaregiveninitially,thefollowinglinesturnthis

2 Itistruethatinthesemanticweb,manynon-taxonomicmodelsexisttoformally
describesemanticrelationships,likeforinstancerule-basedorthesaurus-like
models.Nevertheless,thecoremodelRDFSistaxonomic.Moreimportantly,the
modellingculturearoundspecificdomainsemanticsofteninheritsataxonomicway
ofthinking.Aparadigmaticexampleforthissituationcanbefoundinthewaythe
W3CWebAnnotationDataModeltreatsitspropertymotivation.Thetermswhich
canbeusedforthispropertyaremodelledbyusingrelationshipsofathesaurus.
WebAnnotationallowsaddingandrelatingdomainspecificmotivationstermsto
theseterms.Incontrasttothecomplexrelationshipsthatarepossiblebyusing
relationshipsofathesaurus,WebAnnotationdemandstreatingthegiventermsas
generictermsallowingonlyspecification.Thatmeanstheformalpotentialtorelate
toamodelincomplexwaysisturnedintotaxonomicpractice.
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explanationintoapersonalissueoffearofcritiqueandasocialbehavior.
Byincludingnotonlydevelopersbutstakeholdersofdigitalpublications
ingeneral,Goble,DeRoure,andBechhofer(2012,14)bringitmoretothe
pointwhentheyusethetitle“OpenKnowledgeFlow:TheCommonGood
vs. Self-Interest.”

Themainpointbehindthecritiqueoftransformationofdifferencesinto
deviationisnottosaythatanykindofdifferenceisnecessaryandneeds
toberespected.Thepointisthatthistransformationresultsinthevery
opposite.Ittreatsanykindofdifferenceaspotentiallyunnecessaryin
thefirstplace.Thisfactisalsorepresentedbytheuseofthetermgeneric
todescribethegoalsofmodelling,usedbymanyauthors.Forinstance,
Shottonetal.(2015,7)calltheDocumentsComponentsModel(DoCO)“a
genericmodelharmonizingalltheseaspects.”Incontrast,thegoalofmod-
ellingcouldalsobedescribedasfindingastablemodel,oramodelthat
representsafunctional“contactzone”(Dallas2016)betweenstakeholders.
Thedifferenceisthatsuchorientationscreateahighersensitivitytoques-
tionssuchas:whatistherightlayerofabstractionamodeladdresses?
whatisanefficientscopeforthemodel?andfinally,whatistheroleof
modellinginaspecificpublicationcontext?Thesequestionsareaddressed
bytakingintoaccountthesocialenvironmentinwhichmodellingpractices
takeplaceandrespondingtothemdifferentlyineachsituation.

Incontrast,genericityandharmonizationhaveprivilegedanattitudein
whichindividualsaremaderesponsiblefortheburdenoftremendously
ambitiousmodellinggoals.Hence,thelackofrespectforsocialstructure
andstateofadomainturnsintotheimageofasocialagentsdriven
byself-interest.Inthisrespect,theironyissignificantthatthesection
onSPsshowedthattheattempttoharmonizesemanticscreatednew
heterogeneity.Incontrast,Assanteetal.(2016,7)remark,stillwithinthe
logicalstructureofOpenAIRE,thatgenericsolutionsareoftenalsonotvery
usefulsolutions.Unfortunately,theauthorsdonotthinktheirwaytothe
endoftheentiresetofconsequencesofthisobservation.

A Theatrical Concept of Social Aspects

Ashasjustbeennoted,genericsolutionsmayofcourseexistinoneorthe
othersituation.Theymayalsobedesirableandsupportiveinothers.With
that,anotherpatternofanti-socializationarises,stemmingfromapointof
viewopposingtheoneinthelastsection.Whileinthelastsectionauthors
underestimatedthequalitativedimensionofdifferences,itisaspossible
tooveremphasizethisdimension.Theresultcouldbecalledatheatrical
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conceptofthesocialdimensionofpublications.Inthisconcept,theatrical
meansthateachdifferenceisequallyimportant,andthateachelement
thatappearsinconsequenceofobservabledifferenceshasthesamevalue
forscholarlypublications.Inconsequence,thereisalackofdesignofpub-
lishingconcepts,afactthatcreatesitsownsetproblems.

The areas in which this pattern is observable concern the forms of 
representationinpublications,differentstrategiesofpublishingpub-
lications,thesocialimpactofpublications,andfinallythecomponentsof
publications.

TheapproachofTPsistheoneapproachindigitalpublishingthatismost
notablybuiltontheextensionofsymbolicpracticesprovokedbydigital
technologies.Single-ResourcePublicationsaresomewhatapartofthe
samedevelopment,becausetheyaresupposedtorepresentresearchin
itsownright.Thefirstachievesmultimodalpublicationsasacombination
ofdifferentsemioticresourceswithinonepublication,theseconddoesthe
same by treating each semiotic resource as an equally useful publication 
environment.

Althoughtheseexamplesarethemostsignificantones,itbecameclear
inthehistoryofdigitalpublicationsthatsemioticresourcesotherthan
textalsogotsignificantattentioninconceptslikeSPsorEPs.Whilethis
shortcompilationemphasizesasharedprinciple,asignificantdifference
stillexists.Itisimportanttodistinguishbetweenattemptingtosupport
thegrowinginfluenceofavarietyofsemioticresourcesandaimingatthe
highestlevelofmultimodalityinpublicationsthemselves.

ThesectiononTPsandsimilarlinesofargumentsshowedthatmultimodal
complexitybecomesavalueinitself.Nevertheless,thereisanimportant
gap between the theoretical insight that “there is no such thing as a 
perfectinterfacethatshowseverything”(Adema2014),andtointentionally
pushtowardsmultimodality.Thispushisareactiontothepreceding
observation,whichdoesnotfollowautomatically,butrequiresanother
stepofinterpretationanddecisionmaking.Thefactthatacombinationof
semioticresources—withinoracrosspublications—might“show”more
doesnotmeanthatanysemioticresourceoragreatlevelofmultimodal
complexityisautomaticallyuseful.

In multiple places in this inquiry it became clear that the value of pub-
licationsmuchdependsonissuessuchasthearchivabilityofpub-
licationformats,andtheimplementabilityaswellasmaintainabilityof
technologicalandorganizationalinfrastructurenecessarytorealizeit.
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Followingthegoalto“show”much,italsodependsonthecapabilityof
consumerstoprocessandunderstandthatmuch.Inotherterms,rep-
resentationsneedtoberead,notjustviewed.Adensemultimodal
descriptionsaysnothingaboutitsreadabilityandefficiency.

Alloftheaforementionedissuesaddresscertaincapabilitiesofdigital
publicationsandtheirstakeholders.Theyhencedescribethesocialcon-
stitutionofthisfield,whichhas,aswashighlightedbymanyauthors,
limitedresourcesofthematerialandabstractkind.Incontrast,themain
argumentonwhichthegoalofmaximalmultimodalcomplexityisbased
ispurelytheoretical.Chapterthreepresentedasetofproblemswhich
doindeedreflectthistensiondiscussedamongauthorssuchasDiender
(2010),orBallandEyman(2015).Accordingly,noteverythingthatentersthe
socialsphereofpublishingissociallysustainable.Evenifitwilleventually,
becomingsuchfurthermorerequiresqualifyingtheideaincorrespondence
withthesocialconstraintsofagivensituation.Significantly,McPherson
(2010),asanexceptiontothislineofresearch,votedinfavorofmultimodal
templates,afterhavingworkedwithTPs.

Theideaoftemplatesleadstoanotherproblematicnotionofsocial
aspectsindigitalpublishing.Inprinciple,thismodelisjustarepetitionof
theissuediscussedinthelastparagraphs,butonthelevelofpublication
formats.Whiletransmedialityshowedatendencytonotdifferentiatethe
valueofdifferentmodesofrepresentation,thisnotionoftendeniesa
distinctionbetweenbeingpubliclyavailableandbeingapublication.This
distinctionhasindeedbecomeproblematic,astheabundanceofdigital
publicationformatsexaminedherehasdemonstrated.Onceagain,there
isadifference,however,betweenobservingandrespectingthisprocess,
andignoringthisdifferenceentirely.Similarly,acknowledgingthatthereis
no“one-size-fits-all”approachdoesnotdirectlyleadtotheideathatwhat
makesapublicationcanonlybedefined“onaproject-to-projectbasis,”as
Hall,Kuc,andZylinska(2015)suggest.

Theapproachthateverythingthatispubliclyavailableshouldbeconsid-
eredapublicationappearedinmostpublicationformatsindifferentslants.
Oneofthose,whichisofparticularimportanceinthissection,istorefrain
fromdistinguishingbetweenscholarlypublicationsbasedonthesocial
environmentinwhicharesourceisavailable.OLBsandHPs,forinstance,
promotedtheuseofGooglespreadsheets,imagesfromFlickr,orinfra-
structuresuchasGoDaddyor1&1.SomeUBshavebeenpublishedusing
commercialservicessuchasPBworks.Thequestionofhowfarcommercial
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servicesorproprietaryformatscomplywiththerequirementsofacademic
publishingdidnotaffecttheirinclusionintoapproachestopublishing.

WhileinthecaseofOLBsthisdecisionwaspragmatic,itappearsstrategic
inHPs.ThemakersofHPswanttotransfertherightofdecidingwhata
publicationistotheresearchprojectandtoresearchers.Correspondingly,
whatapublicationactuallyiswouldnolongerbetheresultofaconsensus
betweenagentsinthesocialsphereofpublishing.Eachagentgetstheright
todefinesomethingasapublication,andthuseverythingthatispublicly
availablecanbepotentiallyconsideredapublication.Asbefore,thesocial
aspectisnolongerthesphereinwhichthestatusandcontextofpub-
licationsisnegotiated.

Thislineofthoughtisalsowellreflectedintheso-calledpublication
taxonomymentionedearlier.Apartfromthefactthatitcontains“pub-
lications”rangingfrome-mailtorapid SMS,itdoesnothaveataxonomic
structure.Ataxonomyorganizestermsinahierarchicalstructure,i.e. it
prioritizesonthegroundsoforganizingprinciples.Thepublication
taxonomyjustcontainstwolists.Itrefrainsfromorganizinginorderto
index.

HybridPublicationsbuildontheideaofthepost-digital.Theaforemen-
tionedlistappearstoanalyzepublishinginthelightofthe“post-digital
condition.”Ashasbeenoutlined,akeyaspectofthepost-digitalcondition
istheimportanceofcontextinordertodecidewhatismostsuitableout
ofasetofoptionsinahybridenvironment.Notably,publishingitselfisnot
explicitlyaddressedintheseexamplesasasocialcontext,aframethat
createsitsownsetofcriteriainordertodistinguishbetweensuitableand
unsuitableformats.

Cramerconcludesthat“theterm‘post-digital’”initssimplestsense
describesthemessystateofmedia,arts,anddesignaftertheirdigitization”
(Cramer2014).Hetherebyconfirmstheresultsofchapterfive,namelythat
thecreationofmessinessisaneffect,althoughnotanecessaryone,ofthe
introductionofwhatiscalleddigitaltechnologies.Similarly,Adema(2015,
6)referstotheissueofmessinessbutinadifferentwaywhenshewrites
about her attempt of:

…reimaginingadifferent,moreethicalhumanities,albeitahumanities
thatismessyandprocessual,contingent,unboundandunfinished.
(Adema2015,6)

Whatsomeauthors,thus,trytodoistomultiplytheeffectsofdigital
technologiesinsteadofbuildingasocialenvironmentaroundsucheffects.
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Withoutseeingitthatway,theseauthorsprobablyactmuchmoreinline
withthelogicsofdigitaltechnologiesthanwithaprocessthatsocializes
thesetechnologies.

Asisclearfromthelastquote,someoftheauthorsbehindthistypeofanti-
socializationfollowacertaintypeofethic.QuotingAlanO’Shea,Adema
arguesthatpublishingisapracticethat“constitute[s]usasparticularkinds
ofsubjectsandexclude[s]otherkinds.Themoreroutinisedourpractices,
themorepowerfullythisclosureworks”(Adema2015,26).Apublication,
andthehistoricalmonographinparticular,then,isthenexusthatorches-
tratesandstabilizessuchpractices.

Acompletediscussionofsuchethicsisoutsideofthescopeofthepresent
study.Nevertheless,itisnecessarytoquicklyhighlightinwhichwaysuch
ethicsmightcontainasimplisticnotionofthesocialdomain.Thisneces-
sityderivesnotonlyfromitsimpactonthedesignofmanypublications,
but also from the fact that it will reveal familiarity with some issues of 
openness.

ThefirstofAdema’stwoquotesshowedthathere,hermaincritiqueis
directedagainstanykindoffixation.Thesecondquoteshowsthatpub-
lications—historicallythemonographs—appeartobethekeyfixations
ofacademia.Theunethicaldimensionoffixationsisthefactthatthey
introducebipolardistinctions.Ascholarlypublicationdefineswhatiscon-
sideredscienceandwhatisnot.Relatedpracticesandtheenvironmentin
whichtheytakeplacedividestakeholdersintothosewhoareabletopar-
ticipateinscience,andthosewhoarenot.Thecriticalconcernwithbipolar
distinctionshasbeensimilarlyhighlightedinTaraMcPherson’scomments
onthemediationbetweenbinaries.

Accordingly,approachesfollowingthislineofargumenttopublications
pretendtodesignpublicationformatsthatavoidfixations.Mostnotably,
thisideaismanifestsingreatpartsofUBs.Itsintendedincompleteness
hasbeencoinedasameasureagainstdogmatization.Similarly,itscrowd-
sourcedandauthor-lessproductionformisunderstoodassocialinclusive-
ness.InPosthumanities: The Dark Side of “The Dark Side of the Digital” Adema
andHall(2016sec. DisruptiveHumanities)UBsarepresentedasthemeans
for:

…affirmativelydisruptingthehumanitiesbyseeingthethreatto
humanismandthehumanassociatedwiththeemergenceofthese
new“posthuman”technologiesasofferingusachance….
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Whatremainsunreflectedinsuchdesigns,however,istheextendupto
whichtheycreatetheirownfixations,especiallythatofunboundness.
Toputitdifferently,suchdesignsdonotonlyrepresentthevolatileand
contingentfacetofpeople’sworldsthattheformattriestorespect,they
alsohaveamultiplyingeffectonit.Whetherthiseffectisnecessarilygood,
understoodethically,isnotdiscussedanywhere.Apartfromanyresponse
tothisquestion,thisformat,followingitsownlineofargument,becomes
aforcethatproduceswhatitrepresents,andinthisrespectdoesnotdis-
tinguishfromwhatitcriticizes.

Incorrespondencewiththemainthemeofthissection,thisambivalence
isbasedonaselectiveawarenessofthesocialdimensionofpublications.
Theyareselectiveinsofarastheydonotincludeagent’scapacitytoplay
withbipolardistinctionsthemselves,andtosubvertthembyusingthem.
Itfurthermoreignoresaspectsofempowermentthataremediatedby
fixationsanddistinctions,aspectsthatwerevisiblethroughoutthewhole
discussiononcalculatorypractice.3Toputitdifferently,fixationsarenot
justmechanismsofexclusion.Theyalsoofferamoretrans-subjectivepoint
oforientationfortheexcluded,toatleastbecomingawareaboutwhat
needstobeincluded,asourcethatatitsbestcanalsodenotearesource
thatcanbeusedinordertolegallydemandinclusion.Inshort,thistypeof
critiqueofbipolardistinctionsintroducesanewbipolardistinctioninthe
socialdomain,thatbetweeninclusivenessandexclusiveness.4

AdemaherselfremarksthatO’Sheawarnsagainstattributingtoomuch
powertotheaforementionedpracticesandthefixationsonwhichthey
rely.Shealsoconductsacomplexdiscussiononwhatiscritiqueinthis
respect.However,asfollowsfromthelastparagraphs,suchrelativizations
remainwithoutconsequencesforcorrespondingformatsofpublications
andstatementsliketheonesabove.Theseformats,thus,arethosewhich
intendtodisturbtheallegedlyintrinsiclogicofthesocialspaceofpub-
lishingtowardsvictimizationanddogmatization,andwhichcelebratethe
“messiness”towhichtheseformatsseemwillingtocontribute.Although
framedinanintellectuallymoresophisticatedtheory,theseformats
produceadeterministicmodelofvictimsanddogmas,insteadofsocial
agentsandpragmasinthefieldofpublishing.

3 Theissueisnotthattherelationshipbetweenpowerandempowermentisnot
addressedwithinthetheoreticalbackgroundofthesepublications,butthatwhenit
comestothedesignofpublicationformats,theambivalenceisneglected.

4 Theproblematicdimensionofthisissueisveryoftendiscussedinthecontextof
debatesonthetheoreticalschoolofconstructivism(seeCollin2008).
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Likewise,fewexamplesexistinwhichthesocialimpact—repressiveas
wellasprogressive—ofconcretedistinctionsmadeinhistoricalandnew
publicationformatsareevaluatedinthecontextofsuchapproaches.There
areonlyfewattemptsofrealdesignofnewpublicationsthatorganizethe
fieldofpost-digitalpublishing—besidestheambiguoussingle-source
approach—usingnew,old,andmodifiedfixations.Thepublicationiscon-
ceivedofasachannelinsteadofasanobject,regardlessofthefactthata
channelisalsoprovidedbyanobject,i.e. theapplication.Itisamatterof
perspective:theperspectivepresentedinthissectionattemptstobringthe
interactionsofasocialfield(science),organizedaroundandthroughpub-
lications,intothepublicationsinorderto“hypercyberdemocrize”(Adema
2015,164)thisfield.Thisrelationshipshowsthattheseformats,despite
theircritiqueoftheregulatoryeffectofpublications,haveastrongintent
toregulateandcontrol.Itcouldfurthermorebearguedthatbytryingto
relocatesocialinteractionsaroundpublicationsintopublications,this
aspectisstrengthened.Again,itisarguedthatthisattempt“isnotonethat
shouldbeconceptualizedasaprojectoramodel”(ibid.).Amodelnever-
thelessitis,insofarasitmakesapointandcreatesprojectslikeLiquid-,
Living-,andothertypesofBooksthatareaproductofitsargument.As
muchascorrespondingauthorsdenythistension,theydiscursivelyrefer
toastructureinthesocialspaceofpublishingthatceasestoexist.This
structureincreasinglyturnsintoanavatar,asituationinwhichitbecomes
moreandmoredifficulttoreacttonewsocialpatternsinthefield.

ThisproblemisnotablyreflectedbythefactthatmanyLivingBooksarenot
livingatall.Theroleoftheauthorisreproducedbythefactthatfewactors
contributetothem,sothattheinitiatoroftheprojectbecomesatraditional
authorwithoutintent.Similarly,theformallyunboundedbookbecomes
effectivelyboundbythescarcityofupdatesafterbeingputonline.An
exceptionworthmentioningwastheAiMEproject.Ithasbeenhighlighted,
however,thatthemaindifferencebetweenthisprojectandotherUBsis
theenormouseffortitputsintothedesign,organization,andsustainability
ofthesocialspacearoundtheAiMEUnboundBook.Theaforementioned
ethicsdiscouragesuchadegreeofintendedorganizationandcontrol
usedinatacticalmanner.Onceagain,theironyliesinthefactthatthe
AiMEUnboundBookbecameeffectivelyinclusive,insteadofjustenabling
inclusiveness.

It has been written that some overlap exists between the ethics of this 
sectionandthetopicofopenness.Obviously,openscienceisanethic.
Moreimportantisthefactthatbothethicsareethicsmaintainingthesame
ideaofinclusion.Inthesameway,asoneseekstoaddressanabstract
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anyone(agents),theotheraimsatincludinganabstracteverything
(resources).Itisimportanttoemphasizethissimilarity,becauseitshows
thatotherwisecompletelydisconnectedpublicationformatsarepartof
acomparableethicaldevelopment,adevelopmentthatappearsclosely
relatedtotheeffectsofdigitaltechnologiesthemselves.Itshowsthatina
certainperspectivethereisindeedacommongroundbehindpublication
formatslikeUBsontheonehandandSCPsontheother.

Self-ContainedPublicationscarrythesameethicstowardstheresearch
processasUBsapplytosocialagents.Theyseektopreventanyexclusion
ofdigitalelementsinthedesignoftheirformat,inordersupportalikewise
abstractideaofreproducibility.Curiously,similarexperiencesaremadein
thisareaofresearchaswereaddressedbytheAiMEproject.Tremendous
effortisnecessarytoturnsuchformatsintoreal,i.e. sociallyeffective,pub-
lications.Sucheffortsquestiontheoriginalidea.Thereasonisnotonlythe
dimensionofthecosts.ThecostsforrealizingSCPshavebeendiscussedin
depth.Thereasonisratherthattheseeffortscontradicttheoriginalidea.In
thecaseofAiME,thisisthecasebecausetheintensivedesignofworkflows,
thedefinitionofrolessuchasformoderatorsabletoapproveandreject
contentisexactlywhatAdemaproblematizesinthecontextofthebook.In
thecaseofSCPs,thediscussionshowedthatthemoreradicallyreproduci-
bilityispursued,themoreitrequiresmakingdecisionsthatcouldhave
beenmadeotherwisewhileproducingareproduciblepublication.

Threedifferenttypesofde-socializationofthefieldofdigitalpublications
havebeendiscussed.Thefirstshowedhowsocialissuesaretranslatedinto
issuesframedbypeculiartechnologies,andhowthistranslationobscures
thereflectiononthesocialstatusofsuchtechnologiesthemselves.The
seconddescribedapproacheswhichperceivesocialprocessasprocesses
ofstandardizationandharmonizationonly.Thelasttypeaddressedanall-
inclusiveideaofsocialaspectsandthecontradictionstheyruninto.

Theevaluationofsuchtypesofanti-socializationpermitsarguingthat
differentapproachesarelinkedindifferentwaystothesethreetypes.On
amoregenerallevel,itisevenpossibletoclaimthatapproachesdriven
bydisciplinesfromtheartsandhumanitiesrelatetothemdifferentlythan
approachesdrivenbythesciences.Forobviousreasons,examplesfortype
oneandtwoareoftenpublicationformatsfromthesciences,whiletype
three,withsomeexceptions,isshowcasedbyformatsfromthehumanities.

Asinthecaseofepistemologicalclaims,theattitudetowardssocial
aspectsinpublicationformatscanbeinterpretedinthecontextofthe
epistemologicaleffectsofdigitaltechnologiesandtheirsurplus.Thus,itis
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notdifficulttorelatethesecondtypetothesupposedconflationbetween
representationandintervention.Claimsconcerningtheendoftheory,
anddataastheonlyandubiquitousmodeofrepresentationthatisno
longerrepresentation,permitthebeliefthattherearefewsourcesofepis-
temologicalconflictleft.Dataisconceivedofasprecise,anditsformof
productionisnecessary.Inconsequence,differenceshavetobedifferences
ofmisunderstanding,ajudgmentquotedseveraltimesinpartone.This
meansthatitisanissuethatcanbesolvedincrementally.Inthesameway
elementsofthethirdtypeofde-socializationcan,andhavebeen,relatedto
theideaofauniversalsymbolism.

However,itisthenotionofasurplusofdigitaltechnologieswhichexplains
whyageneralnegationofcertainaspectsofthesociallifearoundpub-
licationsunderminesthesocialintegrityofsuchpublications,asindicated
bysomeoftheexamplesinthischapter.Inaccordancewiththeconceptof
epistemologicaleffectsandpost-digitality,itwouldalsobewrongtoargue
thatthesethreenegationscomewithoutreason.Instead,theinteresting
relationshipbetweentypeoneandtwoontheoneside,andtypethree
ontheother,revealstherealproblem.Whilethefirsttwotrytocontrol
andengineerthesocialspacetoomuch,thelasttriestobeaslittleofan
influenceaspossible.Thequestionofdigitalpublicationsthereforeisalso
thequestionofthetypeofsocialrelationshipsthatneedtobedesignedto
letdigitalpublicationsbesustainedandbecomevaluable.

The Ambiguous Issue of Heterogeneity
Thepresentinquiryintodigitalpublicationswasdrivenbythemotivation
toexplaintheconjunctionbetweeneffortsincreatingdigitalpublications
andcomplaintsabouttheirimpact.Itwasclaimedthatsuchanexplanation
isnecessarybecausethisconjunctionappearstobemorestableand
profoundthanexpectedinthedynamicsofinnovation.Farfrombeing
abandoned,asDenningandRous(1995,72)havepredictedforthecaseof
failingadaptation,scientificpublishingcarrieditsallegedbreakdownuntil
todayandextendeditintosomethingthathassimplybeencalleditsmessy
stateafterdigitization.

Suchmessiness,moreover,mightappeartobeaproductoftheverysame
processthatinmostcasesismeanttosolveit.Thereareatleasttwo
indicatorsthatjustifycontinuingananalysisinthisdirection.Thefirst
indicatorisaquantitativemeasure,thesecondoneisqualitative,tobe
discussedfurtherbelow.Thedegreeofactivityaroundthecreationofnew
publicationformatsanditsincreaseovertimeoffernoreasontobelieve
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thatithascontributedtothestabilizationofthepublishinglandscape.
Thisfirstmeasurealonedependsoninterpretation;onepossibilitywas
offeredwithintheoutlineofpartone,structuringtheseactivitiesinitsown
narrative,supportingtheaforementionedhypothesis.Itwillfurthermore
becometransparentthroughouttherestofthestudyhowtheresultsof
thesemeasuresreflecttheproblematicrelationshipbetweendigitalpub-
licationsandtheirsocialenvironment.

Quantitative Indicators for the Lack of Sustainability  
of Digital Publications

Aquantitativemeasureofresearchactivityondigitalpublicationsisrep-
resentedinfigure6.1.Itshowstheamountofresearchpublicationscon-
cernedwithdigitalpublicationformats(y-axis)andtherebyitsdistribution
withinthetimespanofanalysis(x-axis).Theselectionofresearchpub-
licationsmostlymatchestheapproachtothetopicofdigitalpublicationsin
thisinquiry(seeIntroduction).

Accordingly,twotypesofpublicationswereconsidered.Thefirsttype
describesthedesignorimplementationofpeculiarformatsenvisioned
orimplementedbytheauthorsthemselves.Thesecondtypeconsistsof
publicationsinwhichauthorsdescribeformatsdescribedbyothers.These
publicationspromoteaparticularpublicationformatinacertainfield,or
argueinfavorofdoingso.Inotherwords,theyattempttopositionaformat
inafieldorresearchdomain.Anothernecessarycriterionfortheinclusion
intothemeasuredcorpus,alsohighlightedalready,istheconditionthatthe
publicationexplicitlyneedstoreferencetheoverarchingthemeofdigital
publications.

Theresultingdatasetcontains413researchpublicationsondigitalpub-
licationformats.Theresearchpublicationswereallpublishedbetween
1995and2017andcanbeseenasacomprehensiveselectionforthis
period.Ashasbeendiscussedintheintroduction,therearequitea
fewreasonstodefine1995asastartingpointforthetopicofdigital
publications.Mostofthesepublications,althoughnotallofthem,are
mentionedanddiscussedthroughoutthisinvestigation.

Thediagramshowsanincreaseintheoverallnumberofpublicationsuntil
1998,followedbyaperiodofstagnationthatrapidlyendsaround2008.The
mostactiveyearintermsofpublicationsaboutdigitalpublicationformats
sofarwas2014.Thecurvecorrespondsingreatdetailwiththesequencing
ofcorrespondingresearchintothephasesinpartone.Accordingtothis,
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thetopicwasgenerallyintroduceduntilthemillennium,followedbya
periodofinvestmentintosocialandtechnologicalinfrastructure.Thisinfra-
structuregaverisetoanimmensedynamicofactivitiesthatyetagainslow
downoverthelastthreeyears.Figure6.2makesthispatternclearerby
applying a kernel density estimation(alsoreferredtoasKDE)withgaussian
kerneltothesamedataaswasusedforthefigureabove.

[Figure6.1]Researchliteratureaboutdigitalpublicationformatsbetween1995and2017

[Figure6.2]KDEappliedtothedatausedinfigure6.1
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Twointerpretationsofthediagramsaregenerallypossible.Thefirstone
wouldbetoreadtheincreaseofpublicationsasasignoftheirsuccess.
Accordingly,thediagramswouldgivetestimonyofthefactthatmoreis
investedintothedevelopmentofdigitalpublicationformatsuntil2014
becausetheyarebecomingapartofscholarlypublishing.

However,suchinterpretationwouldinterpretinabiasedwaywhatthe
publicationsinthecollectionrepresent.Aswasjustmentioned,pub-
licationswerechosenthatrepresentactivitiesofdesign,implementation,
andpromotionofdigitalpublicationformats.Hencetheincreaseofactivity
doesnotautomaticallyrepresentthestabilizationandsettlingofdigital
publications,butonlytheincreaseofefforts.5Itshowsthatmoreand
moreisinvestedwiththeaimofarrivingatastabledigitalpublishingfield.
Additionally,itisproblematictointerpretthesmalldecreaseafter2014in
favorofsuchstabilization.Theintroductionandchapterfoursuggested
thatitmorelikelyreflectsthedisillusionofdigitalpublicationadvocates
and,accordingly,theslowdownofnewengagements.Inanycaseitis
importanttorememberofwhatsuchactivitiesexactlystandforineachof
thefourphases.

Qualitative Indicators for the Lack of Sustainability  
of Digital Publications

Overwhelmingevidencefortheclaimthattheincreaseofeffortdoesnot
correspondwithastabilizationofthefieldemergeswhenattemptingto
groupactivitiesaroundcomparableapproaches.Differentapproachesto
digitalpublicationshavebeenthekeyaspectofpartone.Theviolinplot
infigure6.3gathersalltheapproachesthathavebeendiscussed(y-axis)
andalignsthemonatimeaxis(x-axis).Thisalignmentisagainmade
byreferringtothepublicationdatesofpublicationsthatciteacertain
approachwithintheabovecollection.Thewidthofeachviolinrepresents
thenumberofpublicationsofacorrespondingpublicationformatata
specificpointintime.Thisbeingsaid,disappearancedoesnotnecessarily
meanthattheapproachesareabandoned.However,inmostcases,suchas
MAs,itmaybeinterpretedthisway.

5 Inordertovalidatetheformer,itwouldbenecessarytoevaluatetheusageof
formatsitself.Inordertoobtaincomprehensiveresults,suchanalysiswouldof
course require not only counting the number of publications for each format but 
alsofindingqualitativecriteriaforeachimplementation.Suchaneffortisoutsidethe
scopeofthepresentinquiry.However,itisalsonotnecessary,duetothecomplaints
aboutthelackofadoptionrelatedstakeholdersthemselvesexpress.Additionally,
thelackofadoptionwasillustratedmorecloselyacrosstheentiretextwherever
possible.
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Whatisshowninthediagramisdoubtlesslyagoodmeasurefortheprolif-
erationinthefieldofdigitalpublications,whichappearedalloverandup
totherecentpast,asdescribedinthepresentinquiry.Infact,itsincrease
seemstocorrelatewiththeincreaseofeffortscarriedoutinorderto
decreaseit.Thisreflectionontheheterogeneityofdigitalpublicationsis

[Figure6.3]Researchliteratureondigitalpublicationformatsorderedbyformatandtime
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notsomethingmerelymentionedorconceivedofbythecorresponding
researchfield.Bydoingso,itoffersempiricalevidenceforwhatistobe
expectedfromthetheoreticaldiscussionofdigitaltechnologies.Itconfirms
thatdigitaltechnologiesdonotforceacertainpathforthedigitalpub-
licationtocome.Instead,astechnologiesofconversion,theymultiplythe
setofpossiblepathstowardsdigitalpublications.

Heterogeneity as a Consequence of Contradictory Patterns  
around Digital Publications

Thedescriptionofpublicationformatsinpartone,aswellasthesections
ontheconceptofsocialaspectswithintheseformats,werefullofexam-
plesfortheparadoxicalpatternrenderedinanempiricalmannerabove.
Thecreationofbetterconditionsforformalsemantics,combinedwith
highereffortsforstandardization,ledtoformalsemanticheterogeneityin
manyareas.Thecallfordeconstructingpublicationsinto“atomic”infor-
mationunits,combinedwithbettertechnologicalconditionsforsuch
deconstructions,sparkedavarietyofsuchapproaches.Eachapproach,
additionally,createditsowntypeof“atomic”informationunit.

Nonetheless,therearetwoscenariosthatillustratethisparadoxina
paradigmaticway.Thefirstscenariohasonlyappearedincidentallyas
onemotivationbehindmanyformats:thedatadeluge.Theotherscenario
wasintroducedasasignificantparadox,buthasnotbeensystematized
furtheruntilnow.Thisscenarioisprovidedbytheobservationthatrecent
approachessuchasemulationandself-containednessopposetheearly
themeofdecomposabilityandmodularity.

In2001,Kellerpresentedtheresultsofasurveyoftheimpactofdigitalpub-
licationsonthefieldofscholarlypublishing.Thestudyitselfwasconducted
in1999.Oneofthekeyresultswastheclaimthatdigitalpublicationshave
thepotential,ifnottosolve,thenatleasttoalleviatetheserialcrisis.Sim-
ilarclaimshadbeenmadeintheACMElectronicPublishingPlan.AsAdema
(2015,135)pointsout,theserialcrisisisamonographcrisisaswell.

Asitturnsoutinthegenealogyofdigitalpublications,thiscrisisisfar
fromover.Authorsreferenceiteventoday.Furthermore,theproblem
permutatesandtransformsintonewversions,versionswhichcorrespond
withconceptsoftheenvironmentsofnewpublicationformats.Accordingly,
theserialcrisisspreadsintoan“ageofinformationoverload”(Shottonet
al.2009,13),whereinformationistheunitofchoice.Itbecamethe“data
deluge”thatpredicatedthee-Scienceprogram(DeRoure2011,10).
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Hence,itcouldbearguedthatinsteadofmakingstep-by-stepprogressin
theprocessofsolvingthisissue,theissuere-appearsinawaythatfitsthe
steps’mostimportantcharacteristics.Asbefore,itispossibletoobservea
dynamicinwhichtheattemptstosolvecertainproblemsofdigitalpub-
licationsgohandinhandwiththeirproduction.

TheissueofSCPsoffersanevenmoreillustrativeexampleforthe
paradoxicalsituationofheterogeneityinthedevelopmentofdigital
publicationformats.Chapterfourconcludedbydrawingattentionto
theparadoxicalfactthatadevelopmentthatstartedwiththeideaof
modularityengendersthethemeofself-containednessatitspreliminary
end.Itwasindicatedthatafactionwithinthisfieldofresearchhasrecently
startedtoworkontheformaldescriptionofthestructureofSCPs.Upto
thispoint,nofurtherattentionwaspaidtothisnewtwist.

Acloserlookrevealsthedynamicsofdigitaltechnologiesaroundthetopic
ofheterogeneity—ifnosocialviewpointisaddedthatqualifiesandinter-
ruptsthislogic.Thepointisthatbothapproaches,theinfrastructuraland
thesemanticapproachtoharmonizationandstandardization,arenot
merelycoexisting.Atleastforthecaseofdigitalpublications,theyreactto
eachother.Modularization—inthiscontexttheuseofformalvocabulary
inordertoisolatecomponentsorconnectresourcesofanobjectofinter-
est—appearedasareactiontoearlier,so-calledelectronicpublications.
Theseexistedinformofdigitizedimagesofpublicationsor,attheirbest,as
plaintext.Intheeyesofmodularization,these“monolithic”articleswere
amajorsourceofheterogeneityinpublishing,aheterogeneityofobjects
andlanguagewithallegedlyredundantinformation(seesectionsonNPs).
Technologicalinnovationpermittedthesemanticmarkupofelements,or
theirrelationshipsinpublications,incaseswheretheyhadalreadybeen
publishedindependently.Theharmonizingofheterogeneitywassupposed
tobeachievedbyaligningorre-usingelementsinaconnectedpublication
space.

Self-ContainedPublications,again,wereamongotherthingsareactionto
theheterogeneityproducedbytheaforementionedprocess.SCPsrespond
toanewtypeofheterogeneityofmodulesandsemantics,byofferinga
technicalplatform,thecontainer,thatallowstoabstractfromtheissue
ofmodulesandsemanticsandprovidesaunifyinglayeraroundanytype
ofheterogeneity.Especiallytheapproachofemulationmakesitpossible
to ignore the question of what the elements of a publication are that are 
formallydescribed,andwhatmeansareusedinordertodescribethem.
Afterthissuccessionofshifts,itisnotsurprisingthatthisapproach,once
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more,createsitsowntypeofheterogeneity,thatofemulationtechniques,
whichispromisedtobesolvedbydevelopingtechnologicalmeansto
“semantically”abstractfromsuchheterogeneityoftechniques(Santana-
Perezetal.2017).This,however,isashiftbacktotheformal-descriptive
approachthatwasalreadyofferedbymodularity.

Eachturntriestoapplyatechnicalsolutiontoatechnicalproblem,instead
ofaddressingitssocialstatus.Itneglectsthefactthatdigitaltechnologies
canbethemeansofasolution,butneverthesolutionthemselves.Incon-
sequence,theproblemofheterogeneitycascadesupstream.

Publication Formats as Domain Driven  
Discourse Objects

Confrontedwiththedynamicsofheterogeneityarounddigitalpublications,
the question arises whether such heterogeneity has a certain structure 
thatgoesbeyondthepatternfoundinthelastsection.Inotherwords,is
thisstructureinfactcontingent,ordoesapatternexistthatwouldallowto
seeinitnotheterogeneity,butmoreofaconfiguration?

Sinceapproachestodigitalpublicationsmaintainasimpleviewof
heterogeneity,thistaskhasnotreallybeencarriedoutyet.Ashasbeen
arguedonseveraloccasions,attemptstoanalyzetheheterogeneityof
digitalpublicationslookforagenericcorewithinthisheterogeneity(EPs,
LPs,ROsandothers),ortheytakeanearlyall-inclusivedirection(TPs,HPs,
DPsandothers).

Sincethelimitedevaluationofheterogeneityisbasedonanarrowconcept
ofsocialaspects,itappearsconsistenttostarttheprocessofstructuring
byanalyzingthedependencybetweensocialdomainsandthecreationof
digitalpublicationsthatbeginsinfigure6.4.

Contributions of Research Domains to Digital Publication Concepts

Inthecaseofscience,usingresearchdomainsasakeyunittoanalyze
science’ssocialstructureisalikelyidea.Onvariousoccasionsthroughout
thestudyathand,particularresearchdomains,furthermore,seemtohave
playedacrucialroleinthedevelopmentofpublicationformats.Inorder
tocreateanoverviewoftheimpactofspecificresearchdomains,self-
descriptionsbyauthorsinthecollectionusedabovewereextractedfrom
thepapers.Theseself-descriptionsmostlyconsistintheirinstitutional
affiliationsasmentionedinthefrontorbackofapaper.Ifthepublications
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useaspecificshowcaseortargetgroup,thedomainnamesofsuch
showcasesandgroupswerealsotakenintoaccount.

Domaininformationoftenaddressesdifferentlevelsofgranularityand
containssubjectrelatedoverlaps,forinstanceforthecasebetweenterms
suchasatmosphericresearchandclimatescience.Someauthorsreferto
theirresearchdomainasbiology,otherspreferamoreprecisedescription
oftheirfield,suchasbiodiversity.Asthishappensinmanyfields,the
overallresultisaparticipationoffifty-sixdomains,sub-domainsand
researchareascontributingtoresearchliteratureondigitalpublication
formats.Figure6.4showsthefifteenmostmentioneddisciplinesordered
bythenumberoftheirappearancesinresearchpublicationsaboutdigital
publicationformats.

[Figure6.4]Thetopfifteendisciplinesinvolvedinresearchliteratureaboutdigital

publication formats

Inordertoincreasecompatibilityandconsistency,thesetermswerethen
alignedinatwo-dimensionaltaxonomy.Thistaxonomyisbasedonthe
Dewey Decimal Classifi cation scheme6(alsoreferredtoasDDC).However,
somemodificationstotheDDCapproachwerealsomade,sothatthedata
ismoresuitabletothesubjectofthecurrentinquiry.Themostoutstanding
changeconsistintheintroductionoftheclasse-Researchatthefirstlevel
ofthehierarchy.E-Researchhasthetwosubclassese-Scienceanddigital
humanities.Incontrast,termssuchasbioinformaticsweremergedwith
theirareaofapplication(biology).

6 https://www.oclc.org/dewey.en.html
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AnothersignificantdifferencetoDDCisthewaythedatasethandlesthe
fieldofinformationscience.Informationscience,aswellascomputer
science,aresubclassedunderanewlyintroduceddomaingroupcalled
information-and-technology.Thisseemsreasonable,sinceonlyafractionof
informationscienceisinvolvedinthedesignofdigitalpublicationformats,
andthisfractionisheavilyleaningtowardsdesigningtechnologicalinfra-
structure.ExamplesincludetheworkofHerbertVandeSompel(2010),or
theDRIVERproject(Sierman,Schmidt,andLudwig2009).

Finally,thedomaingroupbusinesswasintroduced,torepresentthe
involvementofcommercialpublisherslikeElsevierorSpringer,aswellas
commercialprovidersofpublishingservices.Thisdomainisnotaresearch
domain,butobviouslycomprisesanimportantgroupofsocialactorsfor
thecurrenttopic.Figure6.5liststheresultingtendomaingroupsand
visualizestheirrelativesharesregardingresearchliteratureondigitalpub-
licationformats.

Finally,thedomaingroupbusinesswasintroduced,torepresentthe
involvementofcommercialpublisherslikeElsevierorSpringer,aswellas
commercialprovidersofpublishingservices.Thisdomainisnotaresearch
domain,butobviouslycomprisesanimportantgroupofsocialactorsfor
thecurrenttopic.Figure6.5liststheresultingtendomaingroupsand
visualizestheirrelativesharesregardingresearchliteratureondigitalpub-
licationformats.

[Figure6.5]Domaingroupsinthedatasetondigitalpublicationformats

Thedomaingroupwhichbyfardominatesresearchliteratureonnew
publicationformats,evenwiththeaforementionedmodificationsmade
totheDDCscheme,isthedomaingroupinformation-and-technology(see
figure6.5).Thisdominanceincreasesfurtherifthedomainofe-Research
isadded.Thismeansthattheresearchfieldofdigitalpublicationsis
mostnotablyshapedbydisciplineswhichdonotjustapplytechnology
to scholarly publications but of which its primary research interest is 
technology.

Atafirstglancethehumanitiesseemtobeequallyrepresentedasscience.
However,thereisasignificantpredominanceofmostlyempiricaldomains.
Similarly,socialsciencesarelessrepresented.

Onewaytointerpretthisresultistofollowthemodelofalinearhistoryof
thedigitizationofresearch,asoutlinedatthebeginningofthischapter.In
thiscase,itwouldjustreflectthedelaybywhichsomedomainsintegrate
digitaltechnologies.Inthisview,computersciencerepresentsthepath
ofprogressitself,whilecertaindisciplinescanadopttheprinciplesof
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thisprogressmoreeasilythanothers.The“endoftheory”debatewould
providetheexplanatorybackgroundforsuchanargument.Accordingly,
theory-baseddisciplinesneedmoretimetoadapttoaworldwithout
theorythanempiricaldisciplines.

Ashasbeendiscussedinthelastchapter,thisassumptionwould,
however,misinterprettheconceptofdigitaltechnologiesbyequating
suchtechnologieswithaspecificpracticeandaspecificapplicationmodel
ofsuchtechnologies.Similarly,theresultsfromthedatadonotrelateto
the fact that there always must be computer scientists to implement a 
publicationformat.Inmostoftheliteratureontheconceptualizationof
digitalpublications,asinthecaseofHPsorTPs,computerscientistsdo
notappearasauthorsatall.Additionally,computerscientistsoftenappear
togetherwithauthorsfromnon-computer-sciencedomains.Disciplines
thatonlyappearasshowcaseswithoutbeingrepresentedasauthors
havefurthermorebeenincludedashasbeenmentioned.Thedominance
ofinformation-and-technologydomainscanthusnotbededucedfrom
thewaythepresentstudydefinesdigitalpublications.Whatthissituation
meansexactlywillbecomeclearerwhendomainsarerelatedtopublication
formatsbelow.

Anotherobservationcanbemadethatlikewisediscouragestheafore-
mentionedexplanation.Thebyfarmostoutstandingdisciplinefromthe
sciencedomainisbiology.Ifoneweretoaddtheintersectionbetween
biologyandlifesciencesorbiologyandchemistry,thesharewouldbecome
evenmoredominant.Suchahighnumbershowsthatinthesciences
aswellthereareareaswhichengagesignificantlydifferentlywiththe
topicofdigitalpublicationsthanothersdo.Thisobservationprecludes
justexplainingtheresultswithinthesimplifyingframeworkofempirical
sciences,theoreticalsciencesandtechnology.

The Relationship Between Scientific Domains and  
Digital Publication Concepts

Thewholepicturebecomesclearerwhendifferentconceptsofdigital
publicationsaretakenintoaccount.Figure6.6showstheparticipationof
researchdomainsintenpublicationformats.Theseformatsare:

 – HybridPublications(hp)
 – ElectronicNotebooks(en)
 – UnboundBooks(ub)
 – OpenLaboratoryBooks(olb)
 – DataPapers(dp)
 – TransmediaPublications(tp)
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 – EnhancedPublications(ep)
 – ResearchObjects(ro)
 – NanoPublications(np)
 – SemanticPublications(sp)

Onediagramcorrespondswithonedomaingroup.They-axisoneach
diagramshowsthenumberofcontributionsforeachformat.

Oneaspectwhichshowsupimmediatelyisthedominanceofhumanities
disciplinesinHPs,TPsandUBswhiletheirinfluenceisloworcompletely
absentinotherformats.Thearts—notgenerallywellrepresented—con-
tributemosttoTPs.WhilenotdominatingSPs,businessismostpresent
inSPs.SciencedisciplinesdominateOLBswhilee-Researchisthemost
prominentdomaininROs.Information-and-technologyfinallyshapes
theapproachofEPs.Ifonelooksdeeperintothedisciplinesbehindthe
domaincontributionsitwillshowthatscienceinNPsisalmostexclusively
representedbythedisciplineofbiology.InthecaseofOLBsitischem-
istry.Similarly,aroundeighty-fivepercentofinformation-and-technology
disciplinesbehindEPsreferstoinformationscience.InthecaseofROsitis
theotherwayaround.Inthisapproachseventy-ninepercentofthisdomain
comesfromthefieldofcomputerscience.

Itisthereforepossibletosummarizethatinmostcasesidentifiabledomain
clustersexistwhichtendtocontributetooneformatoveranother.Afirst
attempttoexplainthissituationcanbemadebyreviewingwhateach
formatstandsfor.

ThebiggestshareoflibraryandinformationscienceexistsinEPsandSPs.
Bothformatsareorganizedaroundtheconceptofinformationresources
andinformation.Accordingly,theyareshapedbyanabstractentitycon-
stitutivetothisspecificdomain.EnhancedPublicationswithitsunderlying
conceptofaggregationsinherittheideaofcollectionsasconstitutive
elementsinresearchfromthisdomain.Thepreferencefortheintensive
useofhighlyformalizedsemanticsresemblesthepracticeofcataloguing
andthecreationoftoolssuchasauthorityfiles.

Computerscience,incontrast,dominatestheROconcept.Research
Objectsareself-describedasformaldescriptionsofcomputational
workflows,usingdigitalresourcesinawaythatis“native”totheweb
architecture.Suchadescriptiondefineswhichresources,suchasdataor
software,areused,byidentifyingthemwithURIs.Afterwards,itdefines
howtheyarelinkedtogetherbyrepresentinghowandwhentheywere
processedtogeneratearesearchresult.ThegoalofResearchObjectsis
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[Figure6.6]Theinfluenceofdifferentdomainsinspecificpublicationformats
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toenableautomatedreproducibleexperimentationandautomationof
science.ThethemeofautomationandthenetworkednatureofResearch
Objectsaslivinginthewebdirectlyreproduceskeytopicsincomputer
science.Theideologicalframeworkofe-Sciencetranslatessuchprinciples
intoaspectsofscience.Forinstance,itequatesreproducibilitywiththe
input-outputmodelofcomputation.

NanoPublicationsarelargelydesignedandinfluencedbybiologyand
thelifesciences,inparticularpharmacology,medicine,andresearchon
proteins.ThetwokeyfeaturesofNPsarethecentralthemeofassertions,
andthewaytheyorganizeevidence.Theybuilduponaspecificconflation
ofthreeaspects,whichadequatelydescribesthesituationoftheafore-
mentionedresearchcluster.Thefirsttwoaspectsaddressthecentralityof
factualknowledge,bothforrepresentingresearchresultsandorganizing
theresearchdomain.TheexampleofROsdemonstratesthatthisisnot
necessarily true for all environments with a strong empirical research 
context.Thethirdaspectreflectstheactualavailabilityofmanydatabases
whichcontainfactualdataaboutmanysimilarthings,i.e. proteins.

Indeed,examplesgivenforNPsfromsuchfieldscenteraroundpiecesof
knowledgesuchasthatproteinXhaspropertyY(Chichesteretal.2014),
orsubstanceXinteractswithsubstanceY(Schneider,Ciccarese,etal.
2014).Thepointisnottosaythatotherdisciplinesdonotworkwithfactual
knowledge.Thepointisthattheshareoffactualknowledge,aswellasthe
usefulnessofitsrepresentationasassertions,isspecifictoafieldwhich
collectsinformationaboutthousandsofproteinchainsandothersub-
stances.Thecorrespondingresearchliteraturealsogivesevidenceofthe
situationofhowtheavailabilityofafewclearlydefinableresearchobjects
(proteins,pharmaceuticalsubstances,etc.)facilitatestheavailabilityof
manydatabasescontainingsuchdata.Finally,thedescriptionsofmedical
usecasesofNPsaccentuatethespecializeddemandsofsomedisciplines
promotingNPs.Accordingly,Rodriguez-Gonzalezetal.(2014)outlinethe
usageofNPsindecisionmakingprocessesinmedicine.Inthoseprocesses,
thereuseofpartsofexperimentsthatledtofactualknowledgeastargeted
byROsisnotmeaningful.Instead,thereisademandtoquicklyhavean
overviewofhowmuchresearchfavorsoneortheotherassertion,sothat
aquickdecisioncanbemade.Consequently,NPsfocusnotonfactsand
assertions,butonaspecificpracticeofusingfactsandassertionsthat
seemstobeinherentintheresearchdomainssupportingNPs.

TransmediaPublicationsareanoutstandingexampleofstronginterestin
theissuesofrepresentationandmediationoftheentanglementbetween
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representationandsocio-culturalprocesses.Sincesuchquestionsarekey
questionsofthehumanities,itdoesnotsurprisethathumanitiesdis-
ciplineslargelysustainthispublicationconcept.Moreover,itistheone
approachwheredisciplinesfromtheartscontributemost.Thesedis-
ciplinesarebasedarounddifferentnotionsofdesign.Thus,itdoesnot
surprise that they relate to the one format by which they “might formally be 
broughtintoacademicknowledgesystemsintheactualmodalitiesoftheir
practice”(Ball2016,53).

BusinessisnotdominatinginSPs,yetthereareconvincingargumentswhy
itengagesmostintothisformat.SPsdonotaimatalteringtheexisting
formatofarticlessubstantially.Theyextenditbyaddingannotations
tothefileofthearticle,bymeansofformalsemanticsinthemarkup,
ormicrodataformat.Theseannotationsmakearticleseasilymachine-
readable.Theytherebyfacilitatetheimplementationofadditionalservices,
whichneedtoprocessthearticleasdata.Forbusinessstakeholders,these
qualitiesentailthattheyareabletomaintaintheirproductformwhile
beingsupportedinthecreationofnewproducts(seechap.3).Although
thereisnoresearchobjectorscientificmethodologyguidingthesestake-
holders,theirgoals,keyinterestsinstead,carryacertainlogiccomparable
tothosedisciplinarylogicsdiscussedabove.Thequestionofhowto
maximizeprofitisnodifferentfromthequestionofhowtobestsupport
discoveryinthisrespect.

Acloserlookattheheterogeneityofpublicationformatsrevealedthatit
isnotjustdefinedbycontingency.Onthecontrary,thepatternsandtheir
explanationssuggestthatthefieldofdigitalpublishing,insteadoffos-
teringanewecologyofdigitalpublications,isastageforongoingdebate
aboutthenatureofscientifictruthandthepresupposedessenceofdigital
technologies.Itisastageonwhich“epistemiccultures”(Knorr-Cetina1999)
andculturesoftechnologiesmeetandcontinuetoadvocatetheircon-
victions,notonlybyargument,butmoreimportantlybydesign.Thepub-
licationdesignbecomestheargument.

Thepossibilityofdoingsoisoneofthemostfundamentalconsequencesof
digitaltechnologyforthefieldofscholarlypublishing.Itisaconsequence
ofthefactthatdigitaltechnologiesaretechnologiesofconversion,and
nottechnologiesinfavorofparticularideas.Inthiscontext,conversion
meansthatdigitaltechnologiesdonotprivilegeaspecificformat.Instead,
theyfacilitatethedesignofformattingoptionsassemioticresourcesfor
creationofmeaninginconcretepublications.Onseveraloccasions,authors
havearguedthatdigitaltechnologiesreconfiguretherelationshipbetween
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formandcontent.Atthispoint,itseemsappropriatetoarguethatsuch
reconfigurationisnotsomuchaclearerseparationbetweenformandcon-
tentasitisadiscontinuationofthedistinctionitself.

Accepting and Challenging Heterogeneity

Inthelightofthisconflation,theheterogeneityindigitalpublishing
appearstobeconsistentandunrevertable.Nevertheless,therearetwo
factorswhichmultiplyitsdimensions.Ashasbeenargued,theepistemic
effectsofdigitaltechnologiesrequireareconfigurationoftheepistemic
setup.Publicationsbelongtothissetupandaremeansofreconfiguring
it.Sincesuchreconfigurationisnotpredefined,broadexperimentationis
notjustobvious,butalsonecessaryinordertogaininsightsintothenew
situation.Likewise,itwillbenecessarytostepbackfromexperimentation
toletreconfigurationtakeplace.Thus,thefirstfactorsarethetransitional
phaseofepistemicirritationandtheattemptstofindappropriatemeans
forreconfiguration.

Thesecondfactoristhelackofawarenessofsocialdimensionsofscholarly
publications,discussedinseveralplaces.Inthecontextofthecurrent
section,thisproblemshowsupasamismatchbetweentheawarenessof
thedesigncontextofapeculiarpublicationformatanditsintendedtarget
groups.Thiswastheresultoftheempiricalanalysisabove:thatformats
arestronglylinkedtoresearchdomains,andresearchersasdesignersof
publicationconceptspropagatetheuniversalityoftheirformats.Bechhofer
etal.(2012,2)accordinglyarguethatROsaresuitedfor“scientistsfrom
virtuallyanydiscipline.”Sometimes,domainspecificdemandsareexplicitly
mentioned.DeRoure(2014b,235)definestheabilityofpublicationsto
functionacrossdisciplinesasakeyfactorofpublications.However,such
demandsneverinvalidatetheformatitself.Instead,theyareconsidered
modifiersofminoraspectswithintheformat,suchasthetermsthatare
usedtomarkupcontentinMAsandSPs.

Suchattitudesmultiplyheterogeneity,becausetheyhinderthenegotiation
andsituationofformats.Theyleadtodemonstrationsofhowaspecific
formatisgenerallycapableofrepresentingresearchfromuninvolveddis-
ciplines,insteadofcomparingdifferentpracticesofrepresentingresearch
andusingresearchresults.Theconsequenceisasituationwithmany
“generic”formats,insteadoffewer,butsustainableandmaintainable,
formats.
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Arguing Science Through Designing Publications

Itwassaidinthelastsectionthatthefieldofdigitalpublishingisan
ongoingargumentabouttechnologyandtheproductionofscientific
truth,carriedoutbymeansofdesign.Ifthisisthecase,thenthequestion
ariseswhattheelementsofthisargumentarebywhichtheseconflicting
opinionsarerepresented.Inotherwords,whatarethebasesonwhich
differenthypothesizesarebuilt?Asfaraspublicationformatsrepresentan
entirelineofargument,theyarenotsuitableforthiskindofanalysis.As
atriggerforvariation,theseaspectsneedtobeaspectsappearinginany
format,buthandleddifferentlyacrossformats.Thedescriptionofpub-
licationformatswithinchapteronealreadygaveafirstimpressionofthese
aspects,butcomparisonsweremadefromagenealogicalangleandnotin
asystematicway.Accordingly,theaspectswhichareofinterestatthispoint
areamoresystematicextractionofcomparablefeatures.Thefollowing
listcontainsaselectionofthoseaspects.Itoutlinesthemostfundamental
areasofdebate,aswellasthewholescopeoftheongoingargumentas
such.Itcomprisesthepublications:

 – scale
 – architectural integrity
 – logical cohesion
 – secularization
 – attitudetowardsresearch
 – intendedresidencetime
 – synchronizationwithresearch
 – structural rigor
 – modalcomplexity
 – intermodalrelationshiptypes

Theaspectsinthislistarenotcompletelyisolatedfromeachotherinthe
sensethatanykindofcombinationispossible.Sometimes,achoiceforone
aspectrestrictspossiblechoicesforanotheraspect.Additionally,choices
fortwoaspectsmaylinktothesamefeatureinapublicationformat,
becausethisfeaturerepresentsseveralwaystolookatpublications.The
exact meaning of this will become more obvious after these aspects have 
beendescribedingreaterdetailoverthenextparagraphs.

The aspect of scaleaddressestheportionoftheresearchprocessisolated
fromthisprocessinordertoformapublicationinaspecificformat.In
single-resourcepublishing,thescalecanbeextremelycoarse-grainedand
oftencontainsonlytheoutputofaparticularaction,suchasadiagram.In
OLBs,thepublicationmostlyrepresentsalogicalstepwithintheresearch
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process.ResearchObjects,SPPs,orEPsbundleentireresearchprocesses,
whileLPsconsistofrepositoriesthatgrowandchangewitharesearcheror
researchgroup,beyondresearchprojects.Thequestionatstakeis:whatis
ameaningfulindependentunitofresearch?

The term architectural integritycomprisesconceptswhichdescribehow
producersandconsumersarelinkedbythepublication.Mostformats
belong to one of platform,channel,orobject.Whenapublicationisaplat-
form,asinthecaseofUBs,itdoesnotdistinguishbetweenproducersand
consumersoutsideofthepublicationitself.Instead,agentsconnecttothe
publicationtobecomeproducersandconsumers.Channel-publications
suchasOLBsdesignafixedproducer-consumerrelationshipinwhichthe
publicationestablishesapotentiallyongoingconnectionbetweenboth.
Object-publicationsarepublicationsinahistoricalsense.Theydonotbind
producerstoconsumers,butfloatindependentlybetweenthem.Architec-
turalintegritymodelsthedistancebetweenproducerandconsumer
roles.Itmakesastatementaboutwhichmodelbestrepresentstheideaof
knowledgecreationasaresultofthecirculationofexistingknowledge.

Logic cohesionaddressesthekeyideathatlinkstheelementsinapub-
licationformat.InROs,thecohesionisgivenbytheworkflowidea.
HybridPublicationscreatecohesionbytheconceptoftranslation.Toput
itdifferently,aHPisanabstract,ideationalpublicationthatreferences
differentexpressions,orrathermaterializations.Thesematerializations
areindeedmaterializations,becausetheircreationisperceivedasatrans-
lationoftheabstractpublication.NanoPublicationscreatecohesiononthe
groundsoftheconceptofevidence.ElementsinNPsaregroupedbythe
propertyofcontainingproofforoneandthesameclaim.InTPs,itisthe
ideaofmodalqualityofelementsthatjoinsandorganizesthemintopub-
lications.Thus,inTPs,cohesioniscreatedbymeaningpotentials.InSelf-
ContainedPublications,thegoaltomaintaintheintegrityofpublications
istheuttermostaspectofcohesion.Inacertainway,SCPsrepresentthe
themeofcohesionitself.

The aspect of secularizationisaconsequenceoftheform-contentdebate.
Inrelationtowhathasbeenarguedthroughouttheentiresecondchapter,
thisaspectobviouslydoesnotdescribehowmuchcontentandformare
separatedfromeachother.Instead,itrepresentshowmeaningfuland
crucialthedistinctionisforthedesignoftheformat.WhileinTPs,andwith
somerestrictionsalsoinSCPs,thisdifferenceisnotmadeatall,insingle-
sourcepublishingittakesitsmostradicalform.Likewise,itisakeyelement
ofSPs.
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The aspect attitude towards researchdefinesthefunctionalrelationship
betweenresearchasaprocessofknowledgeproductionandapublication.
Forinstance,theprimaryattitudeofLivingBooksisqualificationinthe
nameofdemocratization.Theformatensuresthatwhateverispublished
outofapeculiarresearchprocesscanonlybepublishedinawayinwhich
the structure of the format automatically presents this process as one 
besidesothers.Itunderminesfinalityanddogmatizationofresearch
processes.Thisholdstrueevenifotherresearchprocessesdonotcon-
tribute,becauseitistheformatthatframesresearchinthisrespect.
ResearchObjects’primaryfunctionalrelationshipisthatofrecordingthe
researchprocess.Themainfunctionalrelationshipofhistoricalarticlesmay
incontrastbedescribedassystematization,atleastsomeauthorsindigital
publishingunderstanditthisway(Bradleyetal.2010).Thosepublications
summarize,contextualize,andgeneralizetheresearchprocess.Theydis-
tinguishbetweensignificantandinsignificantpartsofit.OpenLaboratory
Bookstakeadocumentaryattitude,whileSPs’attitudeandthescaled
approachofOpenAIREisthatofharmonization.Intwodifferentways,the
last two formats relate to the research process in a way that favors those 
propertiesofresearchthataresharedwithothers.Obviously,publication
formatshavemorethanonefunctionalrelationship.Nonetheless,itis
possibleinmostcasestoidentify,bytheformatitself,orbythewaythe
authorspresentit,onerelationshipthatismoreimportantthanothers.

Digitalpublicationsstartedtoconceiveoftheresidence time of a pub-
lication,meaningthetimespanapublicationshouldbeavailable,asoneof
itsdesignableelements.Accordingly,SPPsandLPsdiscussedthepossibility
ofa“decay”factor.HPstakeupamorepragmaticalbutneverthelesshighly
decisiveapproach.Sinceintimesofdigitaltechnologies,“remixing”and
transformingpublicationsbetweenformatsisafrequentphenomenon,
takingcareoflong-termavailabilityofpublicationsbecomeslessimportant
thanbefore.“Allpublishingbecomesvanitypublishing”(Hall2013,497;see
alsoMcPherson2010,4).

Similarlylinkedtotheissuesoftimearedifferentapproachestothesyn-
chronizationbetweenresearchprocessandpublication.Thecorresponding
questionisthequestionabouttherightmomenttoexternalizeresearch
intopublications.OpenLaboratoryBookscarryoutanapproachthatcan
becalledparallel-successive.Thepublicationprocessadvancesinparallelto
theresearchprocessbypublishingparts,whichcombinedinturnformthe
entirepublication.LivingandUnboundBookssynchronizewithresearch
in a parallel- or trans-incrementalway.Thismeanspublishingisaprocess
whichadds,deletes,ormodifiesthecontentofapublication.Thisprocess
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isarrangedparalleltoresearchprocessesoracrossresearchprocesses,
butbelongstoasharedresearchendeavor.Finally,thepublicationofROs,
SPPs,orSCPstendstomarktheendofaresearchprocess.

Structural rigorisanotheraspectbywhichpublicationformatscanbedis-
tinguished.Infact,MAsintroducedanewlevelofformalandstructural
rigortopublications,bydefiningexactlywhichcomponentsofpublications
shouldbeclearlyseparablefromeachotherandhowtheyrelatetoeach
other.Structuralrigordoesnotincludethelevel of formalityandformal 
complexityoftheunderlyingtechnologicalmodel.Itonlyaddressesthe
questionofhowdetailed,precise,andcomplexapublicationconceptpre-
scribescomponentsofpublicationsandtheirinterplay,regardlessoftheir
technologicalimplementation.NPsandMPs,forinstance,haveahigher
levelofrigorthanEPs.Theyaresignificantlymorerestrictiveandprecisein
termsofthequestionofwhatapublicationisallowedtocontainandwhat
itisnot.ThecaseofSCPsisinterestinginsofar,as,similartoTPsandHPs,
theytrytominimizestructuralrigor.Theyturnthediscussionofstructural
rigorupsidedown.

Modal complexityandtypes of intermodal relationshipsaddressthequestion
ofhowmanydifferentresourcesforrepresentationliketext,diagrams,
photos,andvideo-audioarecombinedbyaformat,andhowtheirmodal
qualitiesareaddressed.Animagecanexplainatextualnarrative,asis
oftenthecaseinDPs.Itcanalsobeintendedtocreatemeaning,together
withtextthatcannotbereducedtooneortheother.Thisisthecasefor
TPs.Finally,animagecanbestoredforcomputationalanalysiswithout
everlookingatit.Itmightalsobepackagedwithotherresourcesinorderto
offeroptionalsupplementalmaterial,asitiscalledinROs.7

Ashasbeenmentionedabove,thislistofaspectsorideasisjusta
selection.Itcontainsaspectswhichintendtoclarifytheextendupto
whichthedesignofpublicationformatsispartofascientificdiscourse
aboutscienceandtechnology.Similarpatternscouldalsobedescribed
foraspectsthataremuchsimpler,forinstancetheroleanduseoflayout.
Suchanalysisiscarriedoutonbroadtermsinmultimodalanalysis,for
instancebyGuo(2006).Whilespecifictechnologicalmeansofpublication
conceptscannotberelatedtoparticularopinionsontheaforementioned
aspectsassuch,theynonethelesstendtosupportspecificopinionsbetter
thanothers.Moreimportantisthefact,however,thatpartoneshowed
thatthedevelopmentofthesemeansisinanycasecloselylinkedtocertain

7 Rowsell(2013)offersacomprehensiveoverviewofrelationshipsofmeaningbetween
differenttypesofresourcesformeaningproduction.
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opinions.Bothsideshaveinfluencedeachotherwhilenotdetermining
eachother,andthisentanglementisexactlywhatisintendedtobedem-
onstratedthroughoutthisinquiry.

Manyattitudestowardsthemajorityofaspectsofdigitalpublicationslisted
abovecanbedistributedonanaxisbetweentwoextremes.Inotherwords,
possiblechoicesrelatingtooneaspectaremostoftenorganizedarounda
bipolarstructure.Thetwoexamplesintable6.1andtable6.2illustratethis
dimension.

action step project cluster

SRPs OLBs,UBs SPs ROs,SPPs,EPs LPs,LBs

[Table6.1]Axisforthescaleaspectofdigitalpublications

Differentattitudestowardsscaleareorderedalonganaxisbetweenone
actioninaresearchprocessandaclusterofresearchprocesses.This
polarityallocatesotherattitudesintheorder:stepandprocess.

determined contingent

NPs,ROs EPs OLBs,DPs HPs,TPs

[Table6.2]Progressionoftheaspectofstructuralrigorindigitalpublications

Thepolaritythatformstheshapeofattitudestowardsstructuralrigorcan
bedescribedasapolaritybetweenfulldeterminationandstructuralcon-
tingency.Althoughdistinctionsonsuchaxesresembledistinctionsbetween
information,informationunits,andcomplexinformationunitsinMAs,an
importantdifferenceexists.Theyarenotmeanttoplayanormativerole,
buttoofferorientationbetweendifferentformats.Theirmainfunction
istogiveevidenceofthefactthattheyexistasinfluentialaxesindigital
publicationconcepts.Theyarenotintendedtopreciselydefinewhateach
segmentlookslike,asMAstrytodowithneurologicalarguments.The
distinctionsareofarelationalnatureandifnecessary,couldbedefinedby
comparison,ashasbeendoneforthearrangementsinthetables.

Furthermore,theallocationofapproachesonsuchaxesareapprox-
imations.Partonehasshownthatthereisalwaysvariationaroundspecific
approaches.Forinstance,DPsexistwhicharecompletelydetermined.
Nevertheless,ithasalsobeenarguedthatthisvariationdoesnotmakeit
impossibletospeakofuniqueapproaches.Allinall,DataPapersshowvery
differentapproachestotheissueofstructuralrigor.Itistheconsistencyof
thesedifferencesthatmakeitblindtotheissueofstructuralrigorandnot
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questionhowmanyDPsexistthataredeterminedincomparisontothose
thatarenot.

Someaspectscannotberenderedonaxeslikethoseabovebecausethey
aremorecategorialinnature.Oftheaspectsdiscussed,thesearelogic
cohesionandattitudetowardsresearch.Thefewexamplesgivenforsuch
aspects show that they reference a complex space of possibilities that is 
potentiallyopen.

Sincedigitaltechnologiesaretechnologiesofconversion,theydonot
enforceanypeculiardecisiononcertainoptionsforaspects.Infact,the
individualityofpathstakenbydifferentformatsisanotherindication
ofthelevelofimpactofthisclaim.This,andthepluralityofpublication
formatsthathavebeencreatedontopofit,startedaprocessinwhichany
suchaspectsarealreadyautomaticallyinterpretedasastatementabout
technologyoraboutscience.Therearenobetterexamplesforthisfact
thanthedifferentnotionstowardsnarrativitythathavebeenoutlined
inpartone.Asmuchasnarrativitybecomeslessnecessarybymeansof
technology,publicationconceptsreconsideritsoverallnecessity.Asfar
asthisreconsiderationleadstoacontinuationoftheextensiveuseof
narrativity,itisautomaticallyperceivedofasastatement.Thisholdstrue
regardlessofthefactofwhetherthisstatementisreallymadeornot,
becauseitistheenvironmentthathaschangedinsuchawaythatitcon-
stitutesastatement.ThecritiquebyCandelaetal.(2015)thatDPsarenot
sufficientlydata-likeisagoodexampleforthisfact.

Contradictory Patterns in the Development of Digital Publications

Asmentionedpreviously,theextremesandrangesofaspectdonotexist
assuchandthusarenotstatic.Thisremarkwasmadenotonlytoprevent
newsimplificationscomparabletothosethatweremadeinMAs.8 The fact 
thattheextentofsuchranges,andtheexactchoicestheyoffer,istheout-
comeofahistoricalprocess,drawstheattentiontoparticularfacetsofthat
history.Asintheexampleoftherelationshipbetweeninfrastructuraland
descriptiveapproachestodealwithheterogeneity,developmentsaround
digitalpublicationaspectsgointodifferentdirectionsatthesametime.
Thesedevelopmentscreatethespaceofpossiblechoiceswithinbipolar

8 ModularArticlesrandomlyreferencedphysicsandneuroscienceinorderto
empiricallydefinedifferencesbetweeninformation,informationunits,and
composedinformationunitsonanon-theoreticalinformationcomplexityvectorthat
cannottakeintoaccountthecontext-dependencyofwhatformsacompositionand
whatformsawhole.
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rangesofaspectsofpublicationsinthefirstplace.Activitiesthattake
partinthefieldofdigitalpublishingoftensharecommongoals,butthe
strategieschosentogettherefrequentlyopposeeachother.Itshowsthat
thegeneaologyofdigitalpublicationsrevealsanaporeticcorestructure.
Thisstructureisbestdemonstratedbythegeneralobservationthatall
projectstrytodefinethefuturepublication,buteachcontributionadds
newfeaturesthatinpartscontrastthoseofotheractivities.

Partonecontainsmanysuchcontradictions,andtherangesabovecanall
bereadasopposites.Contradictionsappearalloverdigitalpublications:
someabstractasmuchaspossiblefrommodesofrepresentation,and
somearecombinationsofallkindsofrepresentationstrategies;theyare
atomicinformationunits,butalsocontainersthatcontainanyresource
usedinresearch;theyaremeanttobeaggregationsandimagesfor
emulationaswell;theyshouldcontainaninternalformalstructure
(microdata),butalsobebuiltoutofanexternalformalstructure(OAI-ORE);
theychangewiththeflowoftime,butarerecordedordesignedversions
oftimeflowsatthesametime;theyareconceivedofasaderivationofa
publicationmeta-model,butemphasizeahistoricalstateofpublishing,
inwhichitisallegedlynolongerreasonabletothinkaboutpublishingasa
model-basedapproachatall(seenextsection).

Thenotionofcontradictionsradicalizesthediscussionofheterogeneity
arounddigitalpublications.Itshowsthatdigitalpublicationshavenot
justproducedalotofheterogeneityinsteadofharmonizingit,butthat
thisproductionissystematic.Digitalpublicationssystematicallyproduce
representationsforanyoptionthatcanbeperceivedofasafeatureof
publicationstoday.Fromtheangleofthetwodebatesontruth-making
andtechnology,thismeanstwothings.First,withinthedevelopmentof
digitalpublications,anyscientificknowledgeculturetriestoberepresented
intheformofpublicationformats.Second,thisdevelopmentisonein
whichconvertibilityasthedominantfeatureofdigitaltechnologiesis
realizedbycomprehensivelytestingconversionsbetweenscientificactions
andmultimodalrepresentationsandviceversa.Usingtheterminology
ofMAs,thesetwoanglescanbecombinedbysayingthatbotharecon-
tributionstoaprocessinwhichmoreandmoreresourcesareturnedinto
semioticmaterial,i.e. materialthatbecomessuitableforthecreationof
meaningandtherepresentationofknowledgefordigitalpublications.This
description,however,alsomeansthatmorethandesigningnewscholarly
publications,formerdevelopmentshaveonlypreparedthegroundforsuch
publications.
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Thenotionofcontradictionscametolightwhenthedifferentdevel-
opmentsbehinddigitalpublicationsweresubsumedunderthecommon
goalofcreatingthefuturescholarlypublication.Thisviewpointeliminates
thetemporaldynamicofthephenomenon,inordertohighlightitsfictional
vanishingpoint.Whenthedevelopmentitselfisperceivedofassuch,
thecontradictionturnsintoadialecticprocess.Moreprecisely,whenthe
developmentofdigitalpublicationsisobservedwhilekeepinginmindthe
generalphenomenonofcontradiction,thisdevelopmentrevealsdialectical
patternssuchastherelationshipbetweenmodelingandengineeringin
digitalpublishing,highlightedinthesectionheterogeneity.Itisthepattern
ofsemanticsolutionstoinfrastructuralissueswhichengenderproblems
thatinturnrequireinfrastructuralsolutionsandsoforth.Likewise,thecon-
tainerizationandemulationapproachtopublicationsdidnotjustdevelop
inparalleltoothers.Itgotattentioninreactiontomodularizationand
atomizationapproaches.Suchapproachesfirstreceivedthetechnological
infrastructurenecessaryforitsrealization9,butbydoingsocreateda
new set of problems10.Inthesamefashion,explorationsintomultimodal
strategiesofrepresentationandthevolatilenatureoftheformataspect
ofpublicationstemporallyappearasaresponsetotheadvancementsof
approachesthatfocusontechnologyandinformation.Thisresponseis
evenspokenofexplicitlybyAdema(2015,sec.1.1.2),whensheoutlinesthe
necessitytohighlight“genealogicalmodes”ofdigitalpublicationsagainst
thesuccessof“teleologicalschemes.”

Fundamental Tensions between Publication  
and Communication

Ifdigitalpublicationsuntiltodaymainlysemiotizetheenvironmentofpub-
lications,i.e. comprehensivelypreparethespaceofoptions,fornewtypes
ofscholarlypublications,thequestionishowthissituationaffectsthe
notionofpublicationsassuch.Inordertoevaluatethisquestion,itseems
promisingtohaveacloserlookattheoverarchingleitmotifintheresearch
ondigitalpublications:communication.

9 RDFaandOAI-OREamongothers.
10 Theefforttorepresentapublicationinamodularwayasasetofatomicparts,

maintainingtheintegrityofapublicationsthepartsofwhichexistinadistributed
environment.
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Communication, the Leitmotif of Digital Publications

Thebyfardominantframeinwhichdigitalpublicationsarediscussed
acrosscontexts,time,andconceptsconcernsitsfunctioninscholarlycom-
munication.Thevastmajorityofauthorsregardtheissueofpublicationsas
thatofresearchcommunication.Whenthequestionisraisedhowtomake
useofdigitaltechnologyinthecontextofpublications,itisgenerallyinter-
pretedtobeaskinghowtoimprovescholarlycommunication.

Obviously,publicationshavemorefunctionsthantheenablingofcom-
municationinacademia.Thefewexceptionstothisnorm,aswellasissues
discussedinpassing,bearwitnesstothisargument.Adema(2015)dis-
cussespublicationsasanorganizationalmeansforstructuringthesocial
fieldofacademia.ThepublishingtoolkitbyPensoft,whichusedDPsina
waythatenableddistributionoftheeffortsnecessaryfortheircreation
amongdifferentstakeholders,wasalsointroduced.Self-ContainedPub-
licationsshowedthatthequestionofpublicationsisnotjustoneof“more
effectivescholarlycommunication”(Bourne,Shotton,etal.2012,46),but
alsooneofeffectiveresourcemanagement.TransmediaPublicationsraised
theissueofappropriaterepresentations.McPherson(2010,10–11)offersthe
most comprehensive overview of functions publications must carry out in 
orderworkproperly.

Thesefacetsandtheirdiscussion,nevertheless,dobynomeansmatch
theattentionthegeneralthemeofresearchcommunicationreceives,
especiallywherethediscussionreflectsdigitalpublicationsonabroader
andsometimestheoreticalscale.Accordingly,Candelaetal.(2015,1748)
callpublications“custodians,yettheyneedtoreconsidertheirmission
inmodernscientificcommunication.”EvenMcPhersonsubsumesher
overviewunderthebasicthemeof“ThoughtsontheFutureofScholarly
Communication.”ForHall(2013),writinganarticleistheactof“performing
scholarlycommunication.”Healsoemphasizesthatthehistoricalarticle
didinfactnotreallyaccomplishcommunication,andthatthisfailureis
aconsequenceoftheprintenvironment.Thekeypointbehindthisand
relateddescriptionsisalwaysthesame:digitaltechnologieshaveinitiateda
progressiontowardsscholarlypublicationsthataremorecommunication-
likethanbefore.Assuch,theypromisetofulfillagoalofpublicationsthat
hadalwaysbeentheirprimaryaim,butonethatcouldnotbesupported
properlyduetotechnologicalrestrictions,whicharenowoutdated.

Still,thedevelopmentfrompublicationstodigitalpublicationsisadevel-
opment“fromscholarlypublicationtoscholarlycommunication”(Hogenaar
2009),atransformationinwhichpublicationsare“abouttobereplacedby
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whathasbeencoinedresearchcommunications”(Nentwich2003,304),to
form“thefutureofscholarlycommunications”(DeRoure2014b).Evidently,
the term communications replaces the term publication on many occasions 
(Bourne,Shotton,etal.2012;Clark,Ciccarese,andGoble2014)inorderto
complywiththe“revolutionizedscholarlycommunicationparadigm”(Van
deSompelandLagoze2007,1).

Thepublication-formatpointofviewindicatesthattheparadigmof
communicationislessdefinedbyconcretespecification,butmore,
indirectly,byremovingasmuchaspossibleofwhateverisconceivedofas
technologicallyconditionedconstraintsofhistoricalformsofpublishing.
Topushthingsfurther,focusingonthethemeofcommunicationleadsto
thephenomenonofhistoricalconstraintsbeingnearlyalwaysonlydis-
cussedastechnologicallymotivatedconstraints.Otherpossiblesourcesfor
constrainingpublicationsrarelyappearasexplanations.Aimingfordigital
publications that are worthy of scholarly communication means removing 
constraintsfrompublications.

Theoverarchingthemeofcommunicationintheresearchfieldofdigital
publicationsdoesnotaddmuchtoageneraldefinitionofscholarlypub-
licationsaftertheintroductionofdigitaltechnologies.Fromthisper-
spective,publicationsarejust“unitsofcommunication”(VandeSompel
andLagoze2007,1).Morethanbeingsomething,theyarewhatremains
afterapurelyformaldistinctionhasbeenmade—whichisnecessaryin
ordertobeabletotalkaboutcommunication:obviouslynocommunication
cantakeplacewhenthereisnothingtocommunicate.Whatthephrase
allows,however,istotalkaboutcommunicationwithouttheneedto
specifyfurtherwhatthissomethingis,oratleasthowmuchspecification11 
itrequires.

Theimpressionthattheuseofthetermcommunicationinthemajorityof
casessimplysignalstheurgetodevelopanall-inclusiveandless-restrictive
notionofpublicationismadeexplicitwhenHogenaar(2009,para.5)
remarksthat“scienceisflourishingthankstocommunication,amuch
broaderconceptthanpublishing,”andCandelaetal.(2015,1761)claimthat
“itisaresponsibilityofscientiststoassisttherestofthescientificcom-
municationrealmtoremovethebarriersaffectingit.”

11 ItistruethatthecontributionquotedhereintroducestheOAI-OREmodel.However,
thismodelisonlyatechnicalone.Itscontentbydefinitionstatesthatitisnothing
morethan“aggregatesofmultipledistinctcomponents”(VandeSompelandLagoze
2007,2).
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Andonceagain,thereisaparadoxicalsituationintheresearchintodigital
publications.Thistime,itconsistsoftheobservationthatitsmainentity—
thepublication—isonlyaddressedimplicitlyandinanegativeway.Digital
publicationsappearasthosepublicationsthatneedtobedefinedlessas
publicationscomparedtocommunication.Thisisthesetup,atleastsince
KirczputtheissueofdigitalpublicationsunderGarvey’sclaimthatcom-
municationistheessenceofscience.

Authenticity and Presence: How Digital Publications Conceive  
of Communication

Anotherinterestingquestioniswhethersuchbarriershavesomething
moreincommonthanbeingbarriersand,correspondingly,ifthisurge,
emphasizedsomuchinthediscussionofthecommunicationtheme,
aimsatsomethingthatcouldbemademorespecific.Hence,what
aresuchbarriersinthefirstplace?Candelaetal.(2015,1761)arerel-
ativelyclearintheiransweronthisquestion.Fromtheirpointofview,
commonpublicationsare“no,slow,incomplete,inaccurate,orunmod-
ifiablecommunication.”Bourne,Shotton,etal.(2012)addtothese
fourpropertiesthepropertyof“outdatedcommunication”(47),and
“expensivecommunication”(54),whichaddressessimilarissuesasefficient
communication.

No,incomplete,andinaccuratecommunicationdescribesdifferent
scenariosinwhichinformationconsideredtoberelevantismissing.Slow
communicationaddressesthetimelapsebetweenthecreationofthe
contentofapublicationbyaresearcheranditsconsumptionbyanother
researcher.Expensivecommunicationdoesindeedmeanbothfinancial
costsofpublicationsandtheeffortsnecessarytocreatethem.Con-
sequently,thesecostscanblockoragaindelaycommunication.

Fromthisperspective,thethemeofcommunicationisindeedthekeydriver
forthevastmajorityofpublicationformats.Thisissobecausemostissues
thatcreatorsofdigitalpublicationshighlightandseektosolvewithnew
formatswereandcanbeexpressedasaformofrestrictedcommunication.
Thewholeaspectofinformationredundancyandefficiencyispartofthe
narrativeofincomplete,inaccurate,orineffectivecommunication.

Asdiscussedintheabovementionedsectionandelsewhere,com-
municationisconceivedofasrestrictedbyredundancyonthegrounds
oftheclaimthatitisevidentwhattheinformationis,thatitisthesame
informationasinotherpublications.Itisconceivedofthus,becauseitis
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consideredpossibleanddesirabletogiveformalrepresentationsofthat
informationforanykindofknowledge.Withthoseclaims,certainaspects
ofhistoricalpublications,suchastheirnarrativestructure,becomean
obstacle.Severalarguments,amongthemtheendoftheorydebateorthe
referencestoGärdenfors,haveshownthattheformalizationofstructure
andinformationinapproacheslikeMAs,SPs,MPs,NPs,andsoforthis
notmeanttobeaconcretizationoranegotiationaboutthecontentof
publications.Instead,itisconceivedofascomingtotherealthing.Con-
sequently,thestepfrompublicationstocommunicationisthestepof
leavingbehindanythingallegedlycontingent.Seekingcommunication
withinthisnarrativethusdoesnotrolloutadifferentstrategyforscholarly
communication,butpretendstoeliminatethedistinctionbetweeninfor-
mationandrepresentation.Ittargetsthedirectandunfilteredavailability
ofmeaning.

Immediateavailabilityofmeaningisonesideoftheend-of-theory
argument.Asmentionedpreviously,theotheroneisimmediateaccessto
truth.Asmuchastruthisconceivedofassomethingtowhichdirectaccess
exists,theburdenofpublishingandacquiringresearchresultscountsmore
thantheeffortofdoingresearch.Atleastthisiswhattheaccelerationist
motifbehindmanydigitalpublicationssuggests.ForGoble,DeRoure,and
Bechhofer(2012),“acceleratingscientists'knowledgeturns”istheprimary
goaloftheROsformat.Similarly,DeRoureetal.(2009,2336)seekto“accel-
eratethetimetodiscoveryofnewresearchresults”byintroducingdigital
publications.In2005,Marcondes(2005,119)alreadywantedtobring“infor-
mationtechnologyin[to]thescientificcommunicationprocessinorderto
acceleratetheembodyingofnewresearchresults.”Thisconflationbetween
publishingofresearchresultsanddoingresearchasscholarlycom-
municationstandsoutmostinKuhn(2015)andSofronijević(2012).Insuch
approaches,“real-timepublications”(Kuhn2015,1)preparethegroundfor
communicationofautonomousalgorithms,whichthenimmediatelycarry
outfurtherresearch.Insummary,communicationmeansacceleratingthe
productionofpublicationsuptothepointofreal-time,inwhichthenotion
ofresearchresultsvanishes,becausethedistinctionbetweendiscovery
andpublication,markedbytheconceptofresearchresults,conflatesinto
undisturbed,ongoingcommunication.

Communicationintheformofreal-timepublicationsindicatesthat
accelerationofresearchobviouslysimilarlybuildsontheaccelerationof
publishing,uptothepointofno-time-at-all:“communicationbecomes
instantaneous”(Bourne,Shotton,etal.2012,44).Severalbarriersexistfor
instantaneouscommunication,andtheaspectoftimeisonlyanaspectin
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whichsuchbarriersbecomevisible.Bourneetal.alsohighlightthatthey
becomeinstantaneous“acrossgeographicboundaries.”Consequently,the
useofthetermcommunicationfordigitalpublicationsseekstoinvalidate
thecategoryplaceforthedesignofpublicationformats.Thisismorethan
sayingthatpublicationsbridgegeographicalboundaries.Inthelightof
communication,suchboundariesceasetoexist.

AradicalizationofthisaspectistheintentofROs,OLBs,and,withsome
exceptions,SCPstoentirelyreproducetheoriginalresearchprocess.They
trytobreakdownthebarrierofdifferentrangesofexperiencebetween
thecreationofpublicationsandtheirconsumption.Inthiscontext,theturn
from publications in science to scholarly communication means putting the 
consumerinthesamepositionasifshehadgonetothelab(OLBs),orasif
shehadexperiencedtheexperimentinperson(ROs).Directavailabilityof
sharedspacesofexperienceislikewisepursuedbyapproacheswhichapply
thetermcommunicationtocollaborationpractices(seeseebeginningof
thissection).Accordingly,“thefutureofscholarlycommunications”isa
futureof“hybridphysical-digitalsociotechnicalsystems”(DeRoure2014b,
1).Theideaofsuchsystems,therefore,istheideaofexperiencesthatare
shared,aswellassharedexperiences.

Anentirelyquantitativeandlessradicalvariationoftheideathatcom-
municationmeansthedeliveryofthefullresearchexperienceisthe
demandthatanythingproducedduringresearchshouldbeconsidered
worthyofpublishing.Bourne(2010,2)supportsthisclaimbyarguing:

Somewouldsaythatmuchofwhatispublishedtodayshouldnotbe,
sowhyaddmoresuperfluousinformationtotherecordofscience?The
responseisthatoneperson’strashisanotherperson’streasure.

Likewise,Castelli,Manghi,andThanos(2013)arguethatcurrentcom-
munication infrastructure is infrastructure where all results from the 
researchprocessformpublicationsinterlinkedinmanydifferentways.Dis-
regardingsuchstandardswouldleadto“knowledgeburying”(DeRoureet
al.2009,10)ina“digitaldarkage”(Choudhuryetal.2008,21).Inthiscontext,
thetermcommunicationmarkstheshiftfromatimewherepublications
werecuratedtoavisionofabsolutetransparencybeyondanycurational
filterorintervention.

Amuchmoreabstractandthereforemoreprofoundbarrierforcom-
municationwasintroducedbyHall’scritiqueontheformaspectofthe
book.ForHall,formisthematerializationofanytypeofreification,may
itbetriggeredbysemantic,political,economic,orsocialprocesses.
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Communication,incontrasttothebook,referstotheattempttoallowany
playwithmeaningandcontentinamultiplicityof“channels”withoutdis-
turbances.IfthehighnumberofreferencestoDerridamadeinresearch
literatureonLiquidBooks,UBs,andothersareserious,thoseapproaches
havetobeawarethatcontentonlycomesbyform.Someremarksin
theworkofHallandAdemagiveevidenceofthisassumption.However,
fortheseauthors,formhasandshouldhavesituationalmeaningonly.
Theapplicationofthemeofcommunication,accordingly,aimsatdecon-
structingformbypushingtheutmostpluralityofforms.Itisthusnot
wrongtoarguethatdespitetheacknowledgmentoftheform,dependency
ofmeaning,andcommunication,themeofcommunicationisusedto
establishtheidealofformlesspublishing.

Itwasfurthermoredescribedthatthebackgroundofthisidealispolitical
inthefirstplace.Formlesspublishing,similarly,addressestheelimination
ofunevennarratives,disparatesocialpositionsofparticipantsinresearch,
andasynchronousinformationflows.Thethemeofcommunication
thereforealsorepresentstheethicsofdirectcontactbetweenpeople,
unfilteredbysocialinstitutionsorrelationssuchashierarchiesconceived
ofasdamagingtosocietyandresearchalike.Itisthemodelofcolleagues
withequalrights,doingresearchtogether,insteadofaninstitutionalized
organizationalbodyofstakeholderswithspecificrolesandaparticular
relationshipinthesystemofscience,thatthoseapproachestryto
advocate.

Afinal,andindeed,extremelysimplevariationofthenotionofpresenceis
thealreadydiscussedphenomenonthatputtingsomethingonlineisoften
conceivedofasmakingapublicationoutofit.WorthingtonandFurter
(2014),accordingly,arguethatputtinganitemonlineisenoughtocon-
sideritapublication.Thetaxonomyincludes“conventional”and“uncon-
ventional”publications.Infact,formostunconventionalpublicationsthis
justmeansthattheyaresomewhereavailableonline.Theenvironment,
andthecontextofsuchanonlinepresence,isofnofurtherimportance.
Similarly,acertainnumberofRIPsandWebtextsarejustHTMLwebsites,
uploadedonsomeserverintheweb.Often,thewebitselfisconsidereda
publicationenvironment,sothatanythingonitautomaticallybecomesa
publication.

Thisviewpointcorrespondswithfamiliarandmoregeneralthoughtson
thestatusoftheweb.AuthorslikeStiegler(2012),forinstance,definethe
whole“digitaltechnicalsystem”asa“globalandcontributorypublication
andeditorializationsystem”(4).Similarly,resourcesthatareputona
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websitewithoutanyadditionalrestrictionareconsideredpublicationsin
OLBs.Meeks(2012)carriesoutabroaderanalysisofthisequationbetween
puttingsomethingonlineandconsideringitapublication.

Thedescriptionofgoalsbehindthethemeofcommunication,asgivenin
thelastsection,isthereforeincomplete,asitfocusesonlyontheremoval
ofbarriers.Theemphasiswhichisputonterminologyanddiscourse,
nexttocertainarguments,revealsamuchstrongeraim.Inaplethoraof
cases,thisaimcorrespondswiththenotiontonotonlyremoveconcrete
barriers,buttoinvalidateentiredistinctionsthatmakeroomforpossible
barriers.Inconclusion,itseemsmoremeaningfultoarguethatdigital
publications are not so much about publications than about the transfer of 
allegedpropertiesofcommunication—presence,purity,immediacy,and
authenticity—intodigitalenvironmentsofacademia.Theyareaboutcom-
municatingdigitally.

What Lies Beyond: Exclusion and Persistence

Ifmostoftheattentionisgiventotheaforementionedaspects,itisurged
inthischaptertolookforelementsandtopicsthatarequitedifficultto
includehere.Whataretheseelements,howaretheydiscussed,andin
whichstatearethey?Inthecontextofdigitalpublicationformats,these
questionsaddresstwothings.Thenotionofauthenticityandpresencein
digitalpublicationsderivesfromthefactthatsuchpublicationformats,
eachwithitsownstrategy,seektoextractandhostpartsoftheresearch
process,insteadofonlyrepresentingit.Ifthetermpresenceisdefined
as the presence of authentic research — as thought of by the particular 
logicoftheformat—thenexclusionreferstothosepartsofresearchand
theresearchprocessthatdonotappearinsuchalogic.Thesecondangle
addressesthegapbetweenapublicationasanobjectandallpotentialsitu-
ationsinwhichsuchanobjectshouldcount,withouthavinghappenedyet.
DeRoure(2014b,235)andothersremarkthatthekeycriterionofsuccess
ofthearticleformatwasitscapacity“tocrossboundariesoftime,place,
anddiscipline.”Inthisrespect,thesecondanglefocusonthewaybywhich
publicationformatsaddress,anticipate,andtreattheissueoftheirown
persistencewithinthesedimensions.

Acomparisonbetweendifferentpublicationformatsandtheirrespective
strategiestokeeptheresearchprocesspresentinpublicationsshows
thatitisnotenoughtojustidentifydifferencesbetweenthem.Such
differenceshaveamorecomplexrelationshipwitheachother.ForOLBs,
forinstance,thepresenceoftheresearchprocessmeanstemporal
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synchronicitybetweenthemomentinwhichcertainresultsaremadeand
themomenttheyarepublished.Theformatstressesthattheauthenticity
oftheresearchprocessisreplicatedinthepublicationbysuppressingany
possibilityforfinalityontheleveloftheformat.Incontrast,ROs,interms
ofreplayabilityandrepeatability,aimatthisauthenticitybyretrieving
thewholeresearchsetupthatledtoresults.Inordertoachievethis,ROs
requireastart-andanendpoint.Itisnotpossibletoreplayaworkflow
thathasnobeginningandwillneverhaveanend.Hence,oneconceptof
presencerenderstheotheroneimpossible.

TherelationshipbetweenOLBsontheonehandandUBsandLPsonthe
otherisasimilarone.UnboundBooksandLPsallowcontinuousmod-
ificationstowardsapresupposedwholeofapublication,whileOLBspre-
scribecontinuousadditions.Suchadditionsarestepswhichlayoutapath,
insteadofworkingonanobject.Bothapproachesproblematizethestate-
fulnessofpublicationsaswellasofresearch,andattempttoconstantly
beuptodate.WhileUBsandLPstrytoresemblesomethingthatcouldbe
—andinsomecasesindeedwas—calledthestateoftheart,OLBstryto
resemblemovementofscientificprogress.Modificationsmakethemod-
ifiedelementdisappear,whileadditionspileup.

Inthesameway,SPs’attempttoperpetuatethefactualcontentof
researchprocesses,apartfromtheirdistortingrepresentationintextual
publications,isincompatiblewiththeextensionofmodalmeansinTPs.
Bothapproachesseektopreserve“therealthing.”WhereasSPsdosoby
reducingrepresentationalmeanstoformalstructures,TPsmultiplythese
meansinordertopreventtherepresentedthingfromreification.Both
strategieshaveopposingnotionsofpresenceandauthenticitytowardsthe
researchobjectand,consequently,choosedifferentoptionsfromtheset
available,inordertodesigndigitalpublications.Thedecisioninfavorof
onestrategyautomaticallychallengestheother,andviceversa.

Therearemanyotherexamplesfollowingthesamepatternasthoseabove.
Inordertokeepcertainaspectsoftheresearchprocessalive,othersneed
tobecutoutofthepublicationformat.Authenticityandexclusioninpub-
licationformatsdependoneachother.Whiledigitaltechnologiesimprove
mediationofthepresenceofcertainaspectsoftheresearchprocess,they
areeverythingbuttechnologiesofpresenceandauthenticity.Toresearch,
publicationsremainjustinterfaces.Thedesigndecisionsthatneedtobe
madeinordertocreatetheseinterfacesarefarmorenumerousthanthey
werebefore,anditisthenecessityofthesedecisionsthatmakeapub-
licationconceptaninterfacebesidesothers.
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Inthelightofcommunicationaspurepresencethislogicisrarelyreflected
openlyinthediscourseondigitalpublications,assummarizedinthis
inquiry.Inconsequence,theleitmotifofscholarlycommunicationmakes
theimpressionthattheadventureofdigitalpublicationsisaboutmore
authenticityandlessexclusionwhileitcouldbearguedthatitisabout
more(granular)decisionsofinclusionandexclusion.

Thesecondanglewascalledpersistence.Itaddressestheforminwhich
digitalpublicationformatsconfronttheissueoftime,place,anddiscipline.
Therearetwodimensionsofthisaspect.Thefirstdimensionistheform
inwhichdesignersofdigitalpublicationconceptsperceiveanddescribe
issuesoftime,place,anddisciplineforpublications.Theseconddimension
istherelationshipbetweenthisperceptionandthestatusoftheseissues
forimplementationandexistingdigitalpublications.Asshown,designers
ofdigitalpublicationformatshaveagreatamountoffreedomtomake
decisionsabouttheseissues.Itispossibletodecide,forinstance,howlong
thelifecycleofpublicationsisexpectedtolast,orinwhichcontextsitis
supposedtoappear.Thetypeofimplementation,andthetechnologyused,
significantlyinfluencedwhenpublicationsofitskindarepresentandwhere
theyareabsent.Thelevelofpersistencerelateschoicesthatcanbemade
byconceptdesigners.JaneHunter’sproposition,tothinkaboutadecay
factorforSPPs,isanexampleofchoiceregardingthetimedimension.

Despitethetremendousgrowthofmeansforthepurposeofdefining
andmodellingthebehaviorofpublicationsacrosstheaforementioned
boundaries,eachconcretepublicationstillremainsanautonomous
instantiationofmodels.Hence,whiledigitaltechnologiesallowmorefine-
graineddecisionsabouthowaspecificpublicationofitskindshoulddeal
withsuchboundaries,itisstillpossible—andinthecontextofthecurrent
analysisabsolutelynecessary—toanalyzetowhatextentprinciplesof
publicationconceptsandthesituationofconcretepublicationsmatch.

Havingsaidthatontheleveloftheformat,publicationformatsareable
tochoosetheirlevelofrelativestability,itishighlysignificantthatfew
reflectedchoicessuchastheonebyHunteretal.havebeenmadeinthis
respect.FromKirczintheearlyyearsuptoDeRoureinrecentyears,the
notionofabsolutestabilityisthedominantgoalofdigitalpublications.
Accordingly,DeRoure(2014b,235)arguesthatthecapabilityofhistorical
publicationstocrosstime,place,anddisciplinesistheonefeaturethat
shouldbetransferredtodigitalpublicationswithoutanymodification.
Infact,heconceivesofthisfeatureasakindoftranscendentalcoreof
publications.Itwaswrittenthatonthelevelofdiscipline,whichcanbe
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interpretedasamoresociallygroundedwaytorefertoplaceandtime,the
sameabsolutenessofsuchgoalsprevailed.Itwasoutlinedhowtermssuch
as“knowledgeburying”or“digitaldarkage”furthermorecallforastate
ofemergencytoarchiveeverything.Considerationslikethedecayfactor,
forinstance,wereleftasideas.Thisissuewasthoroughlyreflectedand
discussedforHPs,butnotmadepartofadecision-makingprocessonthe
leveloftheformat.

InlinewithDeRoure,Kircz(2001a,271)remarks:

Theconclusionoftheabovediscussionisthatthescientificarticlewill
changeitsformconsiderablybutthat,initsnewmorecompositeform
asanensembleofvarioustextualandnon-textualcomponents,it
willretaintheculturalandscientificdemandswithregardtoeditorial,
qualityandintegrity.

Allthreepropertiesarepropertiesofreliabilityandthusstability.Whilethe
firstconcernsthesocialperceptionandstatusofthepublication,thelast
onemoreclearlyrepresentstheconsistencyofthepublicationasanobject
acrossdifferenttypesofboundaries.ThelistoftendemandsthatKircz
providesconfirmsthisequation.Itcontainsdemandssuchaslong-term-
preservation,persistence,authenticity,publicavailability,permanence,
andsimilar.Consequently,whatKirczarguedforintheearlyyearsofdigital
publications,andDeRoureetal.re-confirminrecenttimes,isthatfor
aspectsofstability,nothingshouldchange,whileeverythingelseshould.

Theparadoxicalsituationofdigitalpublications,moredrastically,isthefact
thatdiscoursedemandsadaptationofnearlyallpropertiesofpublications
tothesituationalandeventfulfacetsofresearch,withtheoneexception
beingthestatusofconcretepublicationsinspaceandtime.Whileevery
aspectofpublicationsisconsideredaquestionofdesign,thisoneisnot.
Ifpublicationsshouldbedesignedaroundthenotionthatscientists’
knowledgeturnsaccelerate(Goble,DeRoure,andBechhofer2012),asROs
demand,whythenisalessstablepublicationnotlikewiseacceptable?
Itcouldbearguedthatifdigitalpublicationsareapproachedasunitsin
scholarlycommunication,thenotionofcommunicationhasnotbeendevel-
opedradicallyenough.Thus,aunitincommunicationmaynotonlylook
verydifferent,itmayalsobehaveverydifferently.Itgoeswithoutsaying
thatthegoalofthisandother,previouslymentionedargumentsisnotto
giveuponstabilityandpersistence.Instead,thewholeprocessmakesit
plausibletoreflectondifferenttypesofstabilitythatcorrespondwiththe
waycommunicationisrenderedinspecificformats.Sincethefieldofdigital
publicationshasnotprovidedacoherentdefinitionofpublicationsinthe



… Publishing 301

aforementionedlogicofcommunication,andpublicationsasmere“units”
ofcommunicationdonotgobeyondapureformalism,thewaythisfields
dealswiththeissueofstabilityislikewiseinmoreofanabstractoride-
alisticway.

Stability and Sustainability as Infrastructure

Thishasconsequencesfortheactualstabilityofconcretedigitalpub-
licationsandtheirinfrastructure.Thehighlyproblematicstateofthe
integrityofdigitalpublicationsisanissuewhichhasaccompaniedthe
fielduptonow.Asshownintherespectivesections,itismentionedinthe
contextofEPs,RO,SCPs,TPs(Webtexts),andothers.Similarobservations
provetoberight,evenwheretheyarenotdiscussedopenly.Accordingly,
theintegrityofScalarTPsdependsheavilyontheScalarwebplatform,
becausenotalltheinformationthatconstitutesaScalarpublicationas
atransmediaobjectisexportableintotheRDFbasedrepresentation.
Sufficientintegrityofpublicationsinnewpublicationformatstherefore
remainsafundamentalissue,eveninrelativeterms.

Thereareotherissueswhichfollowthesamepattern.Creditandreward
aretwoofthose.Theyregardnecessaryconditionsforthesocialstability
ofdigitalpublicationformats,i.e. thedegreetowhichsuchformatsare
acceptedandrespectedwithintheresearchcommunity.Obviously,their
acceptancedependsonthefactthatanauthorcanexpectacknowledg-
mentofausedformat,anacknowledgmentwhichissupportedbya
sharedvaluesystemthatcorrespondswiththisformat.Asearlyas2010,
Bechhofer,Ainsworth,etal.(2010)remarkinthecontextofROsthat
acreditandrewardsystemisakeyfactorforthesuccessofROs.This
remark,however,remainedjustthatandisstillanopenissuetoday.Nüst
etal.(2017),currently,refertothesameissuesashavingtobedealtwith
inthefuture.Althoughitseemsthatawarenessexistsfortheseissuesin
theROscommunity,theymostlyconceiveofthemasissuesthatwillbe
solvedbyothers.Thisattitudemakesiteasytoletthepublicationformat
focusontechnicalorepistemologicalaspects,andtreatissuesofstability
assomethingpertainingsolelytotheenvironmentandthesurrounding
infrastructure.

Beyondproblemssuchasthoseabove,thereareotherissuesregarding
thestabilityofdigitalpublicationsthatarerarelymentioned,forwhichno
empiricalbasisexists( Jankowskietal.2012),orforwhichexistinginsights
areseldomconsideredinthedesignofpublicationformats.Thepersistent
identificationofdigitalpublications,partsofdigitalpublications,and
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micro-contributionsofdifferenttypesofcontributors(Stäckeretal.2016,
sec2.1),forexample,isnotjustatechnicalissue.Itisalsoaquestionof
thesocialvaluingandofefficientcitingpractices.Thequestionisifeach
ofthenewtypesofcitationsandgivingofcreditsupportafunctional
andsustainablecitingculture.Anethosthat,inthespiritofpresenceand
authenticity,focusesongranularityandpreciseness,missessignificant
facetsofciting.

Thesamecouldbesaidaboutthequestionofhowpublisheddataindata-
centricdigitalpublicationsisreallyused.Inotherwords,dothedata-usage
patternsthatformatsassumematchwiththeusage-patternsbywhich
consumersofdigitalpublicationsengagewithsuchpublications?The
ambiguityoftheconceptofdata-centricformindigitalpublicationshas
alreadybeendiscussedelsewhere.Thisambiguitywould,however,have
remainedmoreofatheoreticalissueifdigitalpublicationdesignershad
relatedtheirdesigningprocesstoanalysisaboutexistingdatapractices
(KeyPerspectives2010;Dodds2013),insteadofbuildingononespecific
empiricistdatapractice(e-Science).Theprincipleofauthenticityisonly
appliedtotherelationshipbetweenresearchsituationsandpublications,
butnottotherelationshipbetweenreal-worldpublicationsandtheirdis-
seminationinspecificresearchdomains.Thisbroughtforthpublications
thatexpresstheabstractideaofdata,buthaveahardtimesustainingand
promotingdata-drivenresearchpractices.Theoretically,theyarestable
acrossplace,time,anddiscipline,becausetheyareindeedgeneric.Unfor-
tunately,thishasnotmadethemmorestableacrossthetimethathas
passedinthehistoryofdigitalpublications.

Onamoreabstractlevel,thisissuealsoincludesquestionsaboutthe
interfacesofdigitalpublicationsingeneral.Here,theterminterface
definesdifferentthings,suchasvisualandtechnologicalinterfaces,but
alsologicalinterfaceswiththeresearchprocess.Thequestioniswhat
typeofinteractionsaresuggestedonalltheselevels,anddotheyprove
themselveswhenpublicationformatsbecomeoperational.Fewexamples
existwheresuchperspectivesgohandinhandwiththedevelopmentof
digitalpublicationsformats.Suchexamples,however,illustratewellhow
adevelopmentmodel,whichdevelopsconcretestrategiesforthesta-
bilityofdigitalpublicationsinsteadofjustreferringtoitinanabstract
way,maylooklike.InthecontextofEPs,AdriaansenandHooft(2010)and
Jankowskietal.(2012)triedtoimplementsuchastrategyforissuessuchas
authoringtoolsanduserinterfaces.Pensoft’sapproachtoDPsalsoshows
wellhowthedesignofnewinteractionmodelsbetweenpublishingstake-
holdersbymeansofformatscanemergegradually,outofestablishedand
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ongoingpublishingpractices.TheScalarprojectdevelopeditsplatform,an
authoringsoftwareatitscore,asanexusforallitsotherengagementsin
digitalpublishing.

Hence,itispossibletodevelopdigitalpublicationformatsinsetupsthat
mediateverydifferentlybetweenthelayersofformat,technology,and
theirsocialenvironment.Ifanintegrativeapproachseemstooresource-
intensive,theobviousprioritizationstilldoesnotneedtobeinfavorofthe
model,oroftechnology.Aswrittenintheintroductionandthroughout
thewholestudy,theimpactofdigitalpublicationformatsintermsofuse
andacceptanceislimited.Manydigitalpublicationformatsremained
experimentsanddidnotsucceedinbecomingestablishedcomponentsof
scholarlypublishinguntiltoday.Aninterestingobservationcan,however,
bemadeaboutthoseeffortsthataresuccessfulinonewayoranother.
Thisobservationillustratesthatprojectsindigitalpublishingmighthave
underestimatedthecomplexityofthedynamics,possiblyleadingtostable
publicationformats.

Forthesakeofthisdiscussion,impactisunderstoodasprojectsindigital
publishing which:

 – engenderedpublicationsthatconstitutesignificantcontributionsin
theirresearchdomain;

 – gavetestimonyofasignificantdegreeofinstitutionalizationbeyond
theprojectphase;

 – createdahighlevelofparticipation.

LookingattheexamplesofthePensoftWritingToolkitandtheGBIF
IntegratedPublishingToolkit,theScalarplatform,andfinallytheAiME
project,whichsucceededinoneormoreofthesecriteria,onecommon
aspectstandsout.Allthreeprojectsinvestedtremendousresourcesin
assuringthesuccessofitsapproachestopublishing.Additionally,agreat
dealoftheseresourceswasspentonmeansandtechnologiesapplied
tomobilizingstakeholders.IncontrasttoROsorOLBs,whichperceive
publicationsasrecordingsordocumentations,theseprojectsadopta
curationalapproachtocontent.

Accordingly,thetoolchainassociatedwithPensoftorganizesnewrelation-
shipsbetweenstakeholdersandorchestratesworkflows,inordertosup-
porttheemergenceofDPs.CountingtheVectorsJournalandtheScalar
projecttogether,Scalartookaroundtenyearstograduallyandstrategically
formacommunity.Withinthisprocess,thiscommunityparticipatedinthe
designoftheprocessitself.Finally,theAiMEprojectcreatedanextremely
sophisticatedworkflowinordertostimulate,maintain,andchannel
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contentcreationforitsUBs.Itinvestedintotechnologywhichmediated
thisworkflow,andintohumanresourcesthatcontrolledtheprocess.

Obviouslynotalldigitalpublicationinitiativeswereabletoacquire
resourcesonthisscale.However,itisalsonecessarytounderstandthe
issueofdigitalpublicationsasaproblemthatinfactneedsthoseresources
inordertobecomemoresuccessful.Thisisespeciallytruefortime
resources.Thelastparagraphs,butalsothecomplaintsandproblemsthat
appearedthroughoutthisstudy,showedthatoften,resources,butmore
importantlythewaytheyarestrategicallyused,donotmatchthegoalof
absolutestabilityofpublicationsacrossspaceandtime.Thus,theunder-
estimationofthescopeofrelatedproblemsandthetypeofintervention
theydeemnecessaryforthestabilityofdigitalpublicationsresemblesthe
misconceptionofsocialdimensionsdiscussedintherespectivechapter.

Lookingattheentiresection,itwasarguedthattherelationshipbetween
issuessubsumedundertermsofauthenticity,presence,exclusionand
persistencearenotgenerallywellbalanced.Thefactthatoftenonlythose
aspectsofresearchthatcannowbemadepresentinnewformatsappear
inthediscourse,butnotthosethathavetobeexcludedaspartofthesame
process,suggestssuchanimbalance.Thewayinwhichthestabilityand
persistenceofpublicationsacrosstime,space,andsocialboundariesis
dealtwiththeoreticallyconfirmedthisimpression.

Ithasbeenaddressedthat,ifsomanyauthorsofdigitalpublicationsaim
atacceleratingscienceuptothepointofinstantdiscovery,thenthishas
tomeanalsothatresearchandresourcesrepresentingthisresearchlose
valuemorequickly.Similarly,thefactthattheformatsofdigitalpub-
licationsaredeeplyentangledwiththedisciplinarydiscourserolledoutin
publicationformatseasilyquestionstheneedforplacingsuchformatsinto
atransdisciplinaryscope.

Thesetensions,betweenpublications’loyaltytothemomentofdiscovery
andthedemandedprovisionofeternalaccountability,betweenthepub-
licationformat’smethodologicalconcretizationandthegoaloftransdis-
ciplinarydissemination,superposesalltheothersthathavebeendis-
cussedinthecontextofdigitalpublication.Usingthetermsthatareused
respectivelyinthediscourseofdigitalpublicationsthemselves,thismeans
thereisatensionbetweenwhatismeantbycommunicationandwhatis
addressedwhenthetermpublicationisused.Theengagementwithissues
inthefirstperspectiveisveryconcrete,whilethoseinthesecondaredis-
cussedinaformalorabstractway,ifatall.
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Againstthisbackground,itisalsopossibletoarguethatthewholeissue
ofinformationoverloadanddatadelugeislessofatechnicalproblem
butmorearesultofamisconceptionbetweendifferentaspirationsand
ideasinthediscourseondigitalpublications.Theissueofdatadeluge
andinformationoverloadmightthusresultfromthefactthatpublication
formatsnotonlydifferinwhattheypresentandhowtheyarestructured,
butthattheyarenotalsodistinguishedintermsofhowmuchtheyare
partofaconceptofpublicationthatisneverreallyspecified—ornot,as
itwere.Robertson(2013sec. Kindergartenandthearrivalofthenewborn
child)similarlynotesinamoretheoreticalcontributionthat“whenevery
potentialpublicationisactuallypublished,publicationitselfnolonger
hasvalue.”Inshort,thedatadelugeandinformationoverloadmight
result from the fact that people in certain areas have similar expectations 
ofdifferentthings,andthattheproclamationofadatadelugeproblem
derivesfromthefactthatdifferentissues,someofwhichmightnotbe
issuesatall,aremergedintoonebigchallenge.

Aconcisetheoreticaldefinitionofpublicationsrarelyexistsacrossprojects.
Asaunitofunitsincommunication,publicationsaremostlydefinedas
publicationsbyappearingincommunications.Thetermunitoffersno
furtherdetail.Summarizingallinsightsthatcametolightuptothispoint
ofthepresentinquiry,aclearconceptforpublicationsaftertheadventof
digitaltechnologiesismissing,becauseof:

 – theattempttousedigitalpublicationsforthecomprehensive
explorationandimplementationofpossibilitiesofdigital
technologies;

 – theattempttousepublicationformatsinordertoasperfectlyas
possiblemirrortheshapeofspecificscientificmethodologiesand
researchtopics;

 – thefactthatthediscourseondigitalpublicationformatsisprimarily
structuredbynotionsofauthenticity,purity,andpresence,among
others.

Nodefinitionarisesfromtheseaspectsbecause:
 – digitaltechnologiesareconversiontechnologies,andthusonlylead
totherepresentationofheterogeneousideas,insteadofrevealinga
commonground,basedonwhichitmightbepossibletoconceiveof
themaspartofthesameconcept;

 – despiteanyclaimsmadeintheresearchfieldofdigitalpublications,
digitaltechnologiesdonotdissolvegeneralepistemologicaldis-
tinctions,suchasbetweentheoreticalandempiricalknowledge,or
typologicalandtopologicalknowledge;
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 – theconceptualframeofspeakingaboutdigitalpublicationsinterms
ofcommunicationisnotsufficienttoderiveanygeneraldefinition
ofscholarlypublications.Especially,itisnotenoughtojustcall
publishingauniquetypeofcommunication.Whatsetofproperties
constitutesthisuniqueness?

Thequestionofwhetheritisstillnecessarytodefinepublicationsindigital
publishing,however,isnotdiscussedexplicitly,either.Publicationsand
publishingarestillthemostusedtermsinthefield,eventhoughtheir
purposeistopositthetopicofcommunication.Onlyfromananglethatis
abletotreatpublicationsassomethingdifferentfrom,orasadefinedcase
ofcommunicationinthefirstplace,itispossibletodiscusstheeventuality
ofgettingridoftheconcept.Regardlessoftheintenttofosterordismiss
thenotionofpublications,agraspofhowitispossibletotalkaboutitwhile
lookingatitthroughthelensofcommunicationisneeded.

Publications in Terms of Communication
Sincethethemeofcommunicationisatthecenterofthediscussionof
digitalpublications,butwithinitanyoverarching,thought-provokingsense
ofthetermpublicationismissing,thequestionarisesofwhetheracom-
munication-orientedapproachexistselsewherethatcanprovidesucha
meaninginasystematicmanner?Itwouldalsobedesirableforsuchan
approachtoofferfurtherinsightsintothetensionsbetweenwhathasbeen
calledelementsofauthenticity,presence,exclusionandpersistence.In
concreteterms,thisincludestheattempttolettheresearchprocessstay
aliveasmuchaspossibleinthepublicationformat,totreatsustainability
ofpublicationsandpublicationformatsasanabsolutevalue,ortodevelop
strategiesforsuchsustainabilityasaformalissue.

ThemethodologicalframeworkofMuAhasbeenusedonseveraloccasions
already.Ithasprovenusefulinsomeplaces,becauseitallowstheinsight
thattheheterogeneityindigitalpublications,stilltodayperceivedas“a
fragmentedhybridpublicationlandscape”(Richards2018,37),isanintegral
partofthedevelopmentofdigitaltechnologies.Infact,itsimilarlyanchors
thisheterogeneityoftheproductionofsenseandmeaninginthetopicof
communicationaswell.Itthereforeseemsreasonableenoughtodeepen
theunderstandingofthisfieldofresearch,andtodiscusssomeconcepts
thatmayproveusefulforthesetwotasks. 



… Publishing 307

Framing

OneofthekeyconceptsinMuA—andprobablyalsothemost
fundamental,accordingtoKress(2013)—istheconceptofframing.Framing
basicallydescribeshowthecreationofsomethingmeaningfulincom-
municationdependsonthecreationofdemarcationsmadeondifferent
levels.Meaningcanexistonlywithsuchdemarcations,becausethedemar-
cationcreatesaseclusionthatisnecessaryinordertointerpretsomething
asmeaningful.Writtenlanguageisagoodillustrationinthissituation.Only
the use of spaces as framing devicesforwordboundariescreateswords,by
includingandexcludingletters.Likewise,thefullstopisaframingdevice
thatintroducesthepossibilityofanewtypeofmeaning,inwhichwords
createmeaningbyrelatingtoeachotherandnottoothers.Asinthecase
ofwords,thelogicofframingissuchthatinordertocreatethepossibility
ofsomethingmeaningful,itisnecessary“todrawaline”thatincludes
somethingandexcludessomethingelse,whichthencancreatemeaningon
itsown.

Thisrelationshipbetweenframingandmeaningisthesameacrossall
resourceswhichmightbecomeresourcesforcommunicationpurposes.
Accordingly,Kressexplainshowthingslikepitchandintonationworkas
framingdevicesinspeech,andhowbreaksformandseparaterhythm
patternsinmusic.Theprocessofframingdoesnotstopatthefine-grained
levelfromwhichtheseexamplesweretaken.Certainspatialcompositions
constituteanothertypeofinformationunitintext:theparagraph.Margins
thatcreatetextblocksandcolumnsareframes.Thebindingofabookthat
bundlespaperstogetherisaframethatenforcesustointerpretitscontent
asbelongingtoaconnecteddiscourse,topic,oramorecomplexsemiotic
entitythatcouldbecalledamonograph.Accordingly,differentframing
devices(Kress2013)usuallyexistsidebyside:asheetofpaper,certain
aspectsoflayout,punctuation,andmarkingsamongotherthings.Incon-
clusion,abookworksjustasmuchasaframeasadotdoes,althoughthe
bookcombinesseveralframingdevices.12Consequently,Kress(2000,134)
understands“textasacomplexsign.”Accordingly,publicationformatscan
beunderstoodasframeswhichdrawtogetheracertainsetofframingsand
framedevices,andrejectothers.Thisprocessofexcludingandincludingis
apreconditionforthecreationofcomplexmeaning,andcreateswhatvan
Leeuwen(2005,4)callssemiotic meaning potentialofaspecifictype.

12 GaryHall’sremarksaboutthemonographwerenotsodifferentfromwhatisdis-
cussedhere,thoughtheconceptofframesandframinghighlightsthenecessityand
theempoweringaspectsofframessuchasabinding.
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Thekeyelementoftheconceptofframingforthepurposeofthisinquiry
isthestructuraldependencyofwhatiscommunicatedonthewaycom-
municationresourcesarestructured.Inotherwords,nointrinsicnature
of meaning exists that enforces a certain structure of complex signs 
suchaspublicationformats,andnootherlogicofcommunicationexists
beyondthecreationanddeliveryofsyntacticalunitsofdifferentkinds
inconsequenceofframing.Therestrictionsofframingdevicesandtheir
applicationsarehencetightlycoupledwithpeople’snotionsofandfamil-
iaritywiththestructureofknowledge.Suchnotionsdonotprecedethem
(vanLeeuwen2005,3).

Consequently,theboundariesofatomicunitsofinformationthatare
presentedtothehumanbrainbyapproacheslikeMAsareinfactmorea
consequenceoftheuseofcertainframingdevicesthatunderliecomplex
signs.InMuA,theterminformationunitactuallyalsoexists,butonlyto
refertosyntacticalboundariesthatexistduetoframing(Kress2013),and
notintermsofanytypeofmeaningfulcontent.

Similarthingscanbesaidabouttheemphasisputonthedynamicfacets
ofknowledgebyauthorsbehindUBs,LPs,OLBs,andothers.Again,the
logicofframingsuggestsrejectingtheideathatsuchformatscomecloser
tothetruenatureofknowledge,whichisdescribedasbeingdynamic
andephemeral.Digitaltechnologiesprovidecomplexnewmeansthat
allowtechnologicalandsocialframingofthetemporaldimensionofcom-
municationindifferentways.Bydoingso,however,italsore-framesour
perceptionofknowledge.Theclaimthatknowledgeisdynamiccannot
beseparatedfromtheintroductionofnewframingdeviceswhichcreate
informationunitsofanewkind,butframingdevicestheyremain.Theyalso
forcecommunicationintoacertaintemporallogic,fromwhichtheycannot
escapewithoutusingadifferentformatthatframestimedifferently.Onthe
onehand,Hall’scritiqueoftheenforcementofbindingisconfusing,insofar
asbindingasanexampleofframingisconstitutiveofmeaning,andthusof
communicationassuch.Ontheotherhand,Hall’semphasisofthedynamic
natureofknowledgehappensatthesametimeastechnologiesappear
whichallowdecisionsaboutitsconstancy.

Allthingsconsidered,theapplicationoftheconceptofframingtothetopic
ofdigitalpublicationsforcesemphasisonthefollowingpoints:

 – Byintroducingthenotionofthecomplexsign,itisafirststep
todevelopingaconceptofpublicationsoutofatheoryofcom-
munication.Accordingly,itmeetstherequirementsofasituation
inwhichthedistinctionbetweentheformandthecontentof
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publicationsgraduallydisintegrates,becausedigitaltechnologies
providemoredirectaccesstomoreframingdevices.

 – Itwillnotleadtosustainablepublicationformatsifthedesignof
suchformats,understoodasaprocessofframing,primarilylooks
fortheperfectrelationshipbetweentheresearchprocessandits
notionoftruthontheonehand,andtheformatofapublication
ontheother.Thisistruenotonlybecauseresearchmethodologies
aredifferent.Itistrue,becauseeachframe—configuredinorder
toprovidearesourceandusedtorepresentsomethingfrom
theresearchprocess—inmostcasesleadstotheexclusionof
otheroptions.Itthusbringswithitthepreconditionsfordifferent
opinionsontheissue,iftheconfigurationofthisspecificframing
devicebettersuitsitspurpose,orexcludedonesmightbebetter.
Italsocausesthequestionofwhethertheexcludeddevicesrefer
to something crucial in a research process that is less accessible to 
theframingdevicesusedinacertainformat.Theseissuescause
thedefinitionofnewformatsinconsequenceofthedefinitionof
formats,aslongastheirappropriatenessfortherepresentation
oftheresearchprocessandtheirnotionoftruthistheprimary
criterioninthedefinitionandinterpretationofdigitalpublications.
Thatdoesnotmeanthatcertainframesandframingdevicesmaybe
moreappropriateforaspecificnotionofresearchprocess.Itonly
meansthatthisaspectcannotbecentralforthedesignofpub-
licationformats.

 – The same is also true for those formats which more consciously 
reflectthesedynamics,buttrytodefineformatsthatminimizetheir
effectsbyminimizingthetimespaninwhichcertainframesareset,
notablyOLBs,LPs,LBs,andUBs.Theseformatsintendtoundermine
thelogicsofframes.Theissuewithsuchformats,however,isthe
factthattheydosobyviolentlyconfiguringframingdevicesforthe
temporaldimensionofpublications.Ashasbeendemonstrated,
thisdimensionisavalidresourcefortheproductionofmeaningin
digitalpublications.Thecorrespondingapproachesthusoperate
outsideofthelogicsofframesassuggestedbythem.

 – Inthissensetheconceptofframesandframingdevicesilluminate
the fact that certain opposing facets of communication form part of 
thesameprocess.Theymayhelptotonedownsomeoftheafore-
mentionedtensionsinthefieldofdigitalpublicationsthatrelateto
them.
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Thediscussionoftheconceptofframesthereforesuggeststhatthefieldof
digitalpublicationsneedstoemancipateitselffromoveremphasizingthe
epistemologicalfunctionsand,inthecaseofUBsandofsomenotionsof
openscience,theethicalimplicationsofpublications.

Mode

Theexampleofthebookasacomplexsignwasgiveninordertodescribe
howframingisapracticeacrossdifferentlevelsofgranularityincom-
munication.Itmightthusprovideagoodtoolinordertoavoidsomeofthe
problematicperceptionsthathavedriventhedesignofdigitalpublication
formats.Itdoes,however,notsufficeforobtainingasupportiveconcept
ofdigitalpublications.Toapproachsuchaconcept,itisnecessarytorefer
againtothethreeaspectsofcommunicationinMuAthathavebeensum-
marizedinthediscussionoftopologicalandtypologicalknowledge.

Thesefunctionscomprisetheideational,theinterpersonal,andthetextual,
ormaybebetterstructural,functionofsigns.Thismeansthatwhenpeople
communicate,whatiscommunicatedreferstosomething,thatistosay,it
representssomethingtheywishtocommunicatetoothers,whichmeans
communicationisdirected.Italsomeansthatthemeansofcommunication
possessacertaininternalstructure:communicationiscomposedof
elementsandtheseelementsrelatetoeachotherinacertainimportant
way.

Infact,Hallidayintroducessuchaspectsnotprimarilyinordertounder-
standhowlanguagealoneworks,butinordertounderstandthenature
ofsignsandthechangeofsignsystems.Asmentioned,thisopensupthe
perspectiveoftheanalysisofsemioticstructuresoutsideoflanguage,
aperspectivethathasbeenusedintensivelyinthepresentinquiry.But
itobviouslyalsoprovidesthemeanstoanalyzeconcreteactsofcom-
municationinlanguageandotherformsofcommunication.O’Toole(2006),
forinstance,byfollowingthisstrategy,offersanimpressiveexampleof
themultimodalinterpretationoftheSydneyoperahouseasanobjectthat
carriesacertaindiscourse.Lookingathowaphenomenon,analyzedas
anactofcommunication,embodiesthesethreefunctions,oneobtainsan
interfacetothemeaningitengenders.Kress(2013)liststhesamethree
anglesinordertoexplainconcretediscourserolledoutbypeoplewriting
diaries.Here,thethreefunctionsareanalyticallenses,allowingadeeper
senseofthemeaningproducedinaspecificsituation.Thistypeofresearch,
thatusesthefoundationsofHalliday,iscalledMultimodal Discourse Analysis 
(KressandvanLeeuwen2001;O’Halloran2011).
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Itwouldbepossibletodescribebothangles,thecreationofmeansto
producemeaning,aswellastheproductionofmeaninginsuchaway,
asanactofframing.Theusageofspaceinordertocreatetheunitof
wordsisaframingprocess,asisthecreationoftheSydneyoperahouse,
orthewritingofadiary.Theoperaisnotjustafunctionalbuilding,but
itisdesignedtohaveamessage.Theissueofthepublicationcannot
becomparedtotheorganizationofresourcesinordertobuildawhole
meaningsystemsuchaslanguage.Itishoweveralsonotcomparableto
thewritingprocessofaparticulardiaryormonograph.Thespecification
ofatypeofpublication,suchasthemonograph,couldbedescribed,by
referringtoapointfromMcPherson,asa“template.”13Consequently,in
alloftheseangles,framingtakesplace,butitistheframingofapeculiar
typethatneedstobedescribed.Inordertodoso,itisnecessarytodiscuss
anotherconceptofMuA:mode.

Kressdefinesmodeasanentanglementofmedia,semioticlogics—
sometimesalsoreferredtoasontology—,andsocialpractices(Kress
2013,61).Inthiscontext,thetermmediawouldbebestunderstoodasa
technologicaldeviceormaterialmeans.Thus,again,attheheartofmode
liesthetriasofperspectivesoncommunication,butinthiscasenotas
functionsalone.Instead,modeaddresses,andmoreimportantlyistheout-
comeof,theapplicationof“organizingprinciples”(Kress2010)withinthese
threeareas.Consequently,“definitionsofmodearedependentonwhat
arecountedaswell-acknowledgedregularitieswithinanyonecommunity”
MaversandGibson(2012,para.2).

Theacknowledgmentofacommunityisasocialissue,andcomparedto
otherconceptsinMuA,modeputssignificantlymoreemphasisoncom-
municationasasocialphenomenon,andonthoseelementsofitthat
aresharedacrosspeopleandsituations.Itisderivedfromthefactthat
theseregularitiescanbeobserved—sometimesmoreandsometimes
less—whenpeoplecommunicate.Monographsanddiaries,butalsofor
instancearchitecture,aresociallyhighlycodifiedconfigurationscreating
“frameworks”(O’Halloran2004)inwhichtheproductionofmeaningaswell
ascommunicationcantakeplace,andwhichserveasareferencesystem
forspecificactsofcommunication.Hence,theconceptofmodeisbuilton
theclaimthatasignificantpartoftheunderstandingofcommunication

13 Thereadermighthavetheimpressionthatatthispointthenotionofformandcon-
tentthatwasqualifiedbeforeisusedagain.Althoughtheseanglesaddressthesame
issue,itwillbecomeclearduringtherestofthissectionthattheproposedframe-
workusestheseanglesslightlydifferentlyandthatitaddsasignificanttwisttothe
form-contentdebateinthefieldofdigitalpublicationsandbeyond.
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remainshiddeniftheissueofsocialorganizationalprinciplesisnot
addressedindependently.Thisisnottosaythatanyaspectofcom-
municationisgovernedbysuchconfigurations,butthatitisacrucialangle
ofcommunication.

Accordingly,themoreframingisconcernedwithoraimsatsupporting
theregularitiesincommunication,themoreitispartofthelevelofmode
astheangleofstabilityincommunication.Sincethismodeislocated
withinthesocialsemioticnotionofcommunication,theeffectivenessis
determinedbyhowwellthethreefacetsareservedallinall.Asasocially
drivenprocess,modeiswhereactionsresemblepractices,agentsaresup-
portedbyinstitutions,arrangementsofmeansoverlapwithgrammatical
relationships,andmaterialmeanshavebecomeacceptedtools.“Modeis
typicallyseenasastablebackdropformultimodalcommunication”(Boeriis
andJohannessen2015,8).

Examplesofmodesoftengivenarebooksorcomputerscreens.Both
includecertaintechnologiesofproductionandconsumption,theuseof
specificvisualmeansforrepresentation,andthesupportofestablished
practiceslikewriting,inordertoformafunctionalmodeofcommunication
withinacertainsocialcommunity.Burn(2013,2)speaksoftheatreasa
mode,where,again,materialmeans,suchasthestage,enabletheuse
ofgaze,movement,andthevoiceamongothersinaculturallyencoded
andinstitutionalizedenvironment.However,theauthoralsointroduces
the term kineiconic mode—hismainobjectofinterest—ofwhichhe
remarksthatitpartiallyincorporatesthetheatricalmodeattheearlystage
ofmovingimagemedia.Movementandvoicearefurthermoretreated
as“supportive”and“embodied”modes(6)throughoutthebook.Con-
sequently,theconceptofmodecanbecomeveryfuzzy,andtheinterplay
between the three perspectives on communication is not always clear or 
balanced.KressandvanLeeuwen(2002)evenspeakofcolorasasemiotic
mode.Thisintroducesalevelofabstractionwherespecificsocialortechno-
materialaspectscanhardlybeanalyzedproductively.

Itisthusnotsurprisingthattheconceptofmodeischallengedvigorously,
evenwithincertainbranchesofMuAitself.Fromthemultimodalinter-
actionanalysispointofview,Norris(2009)criticizesthatmodeisonly
aheuristiccategorythatdoesnotexistempirically.Withtheintentto
analyzemultimodalmeaningproductioninmicrosituations,shefur-
thermorearguesthatthemacroperspectiveofmodeneglectsthecon-
tingencybywhicheachsuchsituationunderminestheconceptofmode.In
otherwords,ifcommunicationisonlyanalyzedastheuseandapplication
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ofmode,whichsheaccusesMultimodalDiscourseAnalysisofdoing,
significantpartsoftheproducedmeaningremainhidden.Incontrast,
Stöckl(2013,276)criticizesthat“theterm‘mode’…representsarather
heterogeneousconcept,asvariousnotionsconvergeinit.”

Bothclaims,theoneaddressingmodeasonlyaheuristicconcept,and
theotheronestressinginconsistenciesintheuseoftheterm,areargued
wellandcannotbeinvalidated.However,thisisnotnecessaryinorderto
maintainthekeyelementthatstillassuresitsintegrityandusefulness.
First,thereareindicationsthatneitherKressnorLeeuwenconsidermodes
toexisteffectively,afactthatwillbecomemoretransparentbelow—there
arejustdifferentresearchinterests.KressandLeeuwenareinterestedin
evaluatingtheexistenceandtheeffectofsocio-culturalconditionsofcom-
munication,whileNorrisandherschoolofMIAtrytoanalyzehowmulti-
modalmeansareappropriatedbyspecificpeopleintemporallylimited
situations.Second,althoughtheconceptofmodereferstomanydifferent
things,acertainperspectiveisappliedwhenthetermisused.Thisper-
spectivereferstothereferencedphenomenonasonewhichisinsomeway
organized,andbythischaracteristicfacilitatescommunication.Thepresent
studythereforearguesthatthekeyelementofmodeasaconceptisnot
somuchdefiningexactlywhatpropertiesneedtobefoundinordertobe
abletospeakofmode.Italsoarguesthatitisnotnecessarytotreatcon-
cretecommunicationasasubclassofmode.Itisaspecificaspectofcom-
munication,revealingthatsociallymotivatedregulationofcommunication
happens,andthatthistypeofregulationisasourceofaspecifictypeof
meaningthatdependsonthisregulationprocess.InthewordsofBurn
(2013,376),modeistheoutcomeofaprocessoforchestration,“theover-
archingframingsystemsinspaceandtime.”

Theresearchfieldofdigitalpublicationscanbenefitinmultipleways
fromtheinclusionoftheperspectiveofmodeintoitsconceptualframe-
work.Itbuildsonthenotionthatstablestructuresincommunicationare
anissuethatisnotexternaltothelogicsofcommunication,butapart
ofit.Communicationistheoutputofasocio-culturalendeavor.Com-
municationhappensbecausepeoplecommunicate,andwherepeople
communicatewitheachother,regularitiesemergeandwhereregularities
becomerecognizable,meanstosupportthemarebuilt.Thewholeof
thisprocess,startingfromindividualmotivationsandreachingtocom-
municationsystems,isformedbytheconflationofsocial,technological,
andontologicalangles—or,inadifferentcontext,interpersonal,textual,
andideationalfunctions.Mode,asframing,thusprovidestheframework
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todiscussissuesofstabilityandsustainabilityofdigitalpublicationswithin
thesametheoreticalcontext,andnotasseparateissues.

Thestabilityandsustainabilityofpublications,then,referstothecon-
ceptofmode.Itallowsre-useoftheform-contentdistinction,butina
waythatpreventstheartificialandsimplifyingdistinctionsinpartsof
thefieldofdigitalpublications,andthatprotectsfromtheproblemsof
thatfieldcausedbythis.Thedistinctionisonethatdoesnotoriginatein
anytechnologicalorsemioticlogic.Itisanoutcomeofsocialpracticesby
peopleandinstitutionswhostarttorefertocertainsetsofframesasthe
stablebackdropusedtogiveone’sowncommunicationpurposesaform.It
istheactofreferringthatconstitutesmode.Theconceptofmodethereby
explainswhydifferentform-contentdistinctionsemergedinthefieldof
digitalpublications,whythisisareasonableandusefuldynamic,andthat
thisresearchfieldshouldsupportselectedversionsofthesedistinctions,
insteadofclingingtotheideaofonemeta-logicalformofthem.The
form-contentdistinctionandtheexistenceofmodesofcommunicationis
aframingprocessitself,notontologicallydifferentfromtheseparationof
wordsbyspaces.

Wheretheenablingandempoweringaspectsofmakingthisdistinction
arehighlighted—aspectsdependingontheavailabilityofsuchbackdrops
—theconceptofmodealsoshowsthatanykindofbackdroprequires
buildinguponsomesenseofregularityanditsenforcement.Theconceptof
mode,thus,alsomakesclearthatsustainabilityofthefieldofdigitalpub-
licationscanlikewisenotemergefromageneralacceptanceofitsimmense
heterogeneity,orfromitspoliticallymotivatedpositivere-interpretation,
butonlybyapplying“organizationalprinciples.”

Finally,andprobablymostimportantlyofall,modemakestransparent
whatisnecessarytogainmoreorlessstabledigitalpublicationformats
andasustainablepublishingenvironment,ofwhichdigitalpublications
areapart.Bybuildingonthethreefunctionalrequirementsofsigns,mode
showsthatdigitalpublicationscanemergeonlyoutofsetupsinwhich
materialandtechnologicalmeans,socialpracticesandbodies,and,lastbut
notleast,semioticlogicsandontologicalpremises,mutuallysupporteach
other,eachwithequalrights.Itwasshownthroughoutthewholeofthe
studyathandthatthiswasnotthecaseinmostcircumstances.Notonly
weresomeoftheseareasnotincludedinthedesignofdigitalpublications
orcorrespondingtaskspostponed;equalrightsmeanthatanyofthese
areashavetobegiventherighttooverruledemandsofotherareas,forthe
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overallgoalofcreatingsustainablepublications.Thisperspective—with
fewexceptions—canhardlybefoundinanyoftheanalyzedinitiatives.

Semiosis

ItwasindicatedbeforethatcritiquecomparabletotheonebyNorris
alsoarisesfromacompletelydifferentpointofview.Severalauthors
havearguedduringthelasttentofifteenyearsthatdigitaltechnologies,
sometimescalledmultimediatechnologies,havemadetheappearanceof
modesunlikely(Lemke2005;Jewitt2013;BoeriisandJohannessen2015).
Thus,theseauthorsdonotchallengetheconceptofmodeingeneral.What
theyquestionisitsrelevanceforcommunicationtoday.Moreprecisely,
theyarguethatthemeansofcommunicationtodaydonotproducethe
necessaryconditionsfornewmodestoappear.Theinquiryintodigital
technologiesthisstudyhascarriedoutindeedalsoofferssomeresults
supportingthisobservation.Itwillnotdenythattheconditionsformode
havechanged.Itnonethelessarguesthatitscompleterejectionbothmis-
understandstheconceptofmodeandexaggeratestheimpactofdigital
technologiesoncommunication.Inordertodoso,thissectionwillcon-
cludewithadiscussionofMuA’sconceptofsemiosis.

Inshort,semiosisisdefinedasthehistoricalprocessinwhichsemiotic
resources—meansofcommunication—appearassuchandchangeover
time(Kress2010;MODE2012;Newfield2013).Itwasmentionedseveral
timesnowthattheuniqueelementofHalliday’sviewonlanguageisthe
extenttowhichhediscusseslanguageasasociallycreatedproject.The
transferofHalliday’spremisestophenomenaotherthanlanguagebyMuA
areatthefoundationfortheconceptofsemioticresources,formodesas
wellasfortheanalysisofdigitalpublicationsinthestudyathand.

Whileinthepresentstudythetermsemioticresourcewasprimarilyused
inordertorefertothesituationalavailabilityofresourcesotherthan
language,forthepurposeofconcreteactsofcommunication,modeand
specificallysemiosisopenuptheperspectiveforaholisticanalysisofhow
semioticresourcesemergeandchangeassociallysharedandcodified
phenomena.Theconceptofmodeencompassessemioticresources
insofar,astheiruseissharedwithinsocialcommunitiesofacertainsize
thatmakeitreasonabletospeakofthemassocialphenomena.Semiosis
substantiatesthecentralityofthesocialdimensionofcommunication,by
offeringaviewpointforunderstandingtheplaceofmodesintheoverall
socio-historicalprojectofengenderingcommunication.
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Itcouldbearguedthattheconceptofsemiosisisanecessaryconsequence
oftheclaimthatsignsdonotexistassuch,butaresocio-historicallycon-
structed.Asconstructedentities,theymaynotonlychange,but,ofcourse,
alsodisappear.Inotherwords,thereisnootherrealminwhichsigns,
modes,andmeaningresidethaninpractice.Halliday’sapproachthen
suggestsconceptualizingsomelogicbehindthecoming,thechange,and
thegoingofsignsystemsandcommunicativemeansthatoriginateswith
thisschoolofthought.

The two components of this logic are given by the terms chain of semiosis 
andpunctuation of semiosis.Thesetermsgivenamestothestatements
thatsignsandsignsystemsareconstructedandemergehistorically,as
wellasthefactthatthisaspectmakesthemdependentonactualuse.In
principle,thechainofsemiosisreferstotheprocessofsemiosisitself,asit
wasdescribedabove.Thespecificationofthisprocessasachain,however,
addsanimportantaspect.Aprocessofsemiosiscouldhaveprovokedthe
ideathat,ifnotspecificsignsandmodes,thenatleastsemiosisassuch
—theneedtocreatesignsandmodes—isanautonomousandself-sup-
portingphenomenon.Theillustrationofthisprocessasachainemphasizes
thatnosuchself-supportingdynamicofsemiosisexists.Itencourages
lookingoutforthemeansbywhichthisprocessismediatedanddriven:the
punctuationswhichcreatethechain.

Ontheabstractandformallevel,whichistheonetakeninsemiosis,
punctuationsarephenomena“ofrelativestasisandstability”(Kress2010,
121;seealsoKress1996)withincommunication,i.e. theprocessofsemiosis.
Thedependencybetweensemiosisanditspunctuationsistwofold:

1. Punctuationsaretheonlymanifestationsofsignsandsignsystems.
Concreteobjectsoractsofcommunicationsuchasparticular
monographs,dialogues,performances,movies,buildings,diagrams,
andpaintingsamongothersaretheonlyformbywhichitispos-
sibletosaythatsignsandsignsystemsexist.Punctuationsthereby
providetheonlypointsofreference,orstartingpointsforfuture
punctuations,touseandmodifysignsandsignsystems.Onlydue
tothisprocessofreproductionandactualization,meaningthe
memorizationandanticipationofpastandfuturepunctuations,can
signsbecomepartofasocio-historicalsignsystem,i.e. theprocess
ofsemiosisinwhichaspecificphenomenonisconceivedofasa
monographoramovie,amongothers.

2. Consequently,onlytheangleofsemiosisprovidesthenecessary
meanstoconceiveofsomethingasasignorasemioticsresource,
inshort,somethingthathasmeaning.Itbecomesapunctuation,
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becauseitrevealsitselfassomethingthatbeyondbeingitself
isalinkinachainthatisthechainofsemiosis.Itisthislink,the
relationalstructurepeopleputaroundsuchphenomena,thatmakes
apunctuation“readable,”andthatindicatestherealmofmode.

Correspondingwiththesetwointerdependencies,Kress(2010)remarks
thatpunctuationsofsemiosishavetwodimensions.Thefirstisthematerial
dimensionandthesecondistheabstractdimension.

Theconceptsofthechainofsemiosisanditspunctuationsspecifically
addresstheissueofstabilityandorganizationincommunication,ashigh-
lightedinthequotebyGuntherKressalready.Punctuationsaretheonly
thingsthatcanberegardedasstableenoughtosustainsemiosis,andthe
projectedstabilityofanongoingprocessofsemiosisistheonlynotion
thatenablescommunication.Incontrast,bothdimensionshavetheir
ephemeralaspects.Booksareforgottenorgetlost,theyarere-edited
intonewversions.Dialoguesandperformancesend,sometimestheyare
recorded.Paintingsyellowwithageandallofthesepunctuationsarecon-
tinuouslyreplacedorre-representedbynewones.Semiosis,consequently,
isalwaysinmotionandchange,andhasalwaysbeen.Therefore,semiosis
isabout“relativestasisandstability,”andmodeisexactlytheoneconcept
thatprovokessubstantiationofthenotionofrelativity,insteadofreferring
toitinapurelytheoreticalorformalsense.

Itcouldbearguedthatmodeisalsoapunctuationofsemiosis,butoneof
aspecifictype.Thisseemstobepartiallyinconsistentwithwhathasbeen
saidsofar.Thenotionofmodeisneitheraconcreteactnoranobjectof
communication.Additionally,itwasmentionedabovethataparticular
branchofMuAcriticizesmodeforbeingtooinflexibletograsppeculiarities
andcontingenciesofconcreteactsofcommunication.

Theinconsistency,however,islesscriticalwhenreconsideringKress’
remarkthatpunctuationspossesstwodimensions,anabstractanda
materialone.Havingsaidthat,modeisatthecenteroftwoconstructivist
processes.Wheretheconceptofmodeisaffirmedandanalyzed,itsub-
stantiatestheideaofanabstractsemioticcontext(semiosis).Theneces-
sitytoassumethiscontextturnsintothedefinitionofconcretemeansand
practicescombinedbymodethatallowanunderstandingofcertainfacets
ofconcretecommunicativeacts.Wheremodeiscriticized,itisusedasa
delimiter,inordertopositalevelofmeaningthatismoresubtlethanthe
meaningthatwouldhavebeenderivedsolelyfromanunderstandingofa
certaindefinitionofmode.Bydeclaringthatcertainsemioticchoicesinan
analysissituationdonotcorrespondwithcommonusagepatterns,defined
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inmodes,suchananalysissimilarlydefineswhatisnotcharacteristicin
mostcases.Thecharacteristicgainsmuchofitsmeaningherebyhaving
acontrastingrelationshiptothegeneralrulesofmode.Thefirstper-
spectiveapproachesmodewithinthe“abstractdimension,”asacondition
forconcreteactsofcommunicationofacertaintype.Thesecondper-
spectiveapproachesitfromthe“materialdimension”ofaconcreteuseof
semioticresources,whichinconfrontationrevealsitselfasricherthanany
abstractioncanexpress.

Forbothperspectives,theassumptionofalayeraddressedbytheconcept
ofmodeisindispensable.Itisthisindispensabilitybywhichmodebecomes
aphenomenoninitself,andbywhichitcouldbesaidtoexist.Assuch,it
canbeanalyzedandaddressedwithinitsownlogic.Itdoesinfactbecome
apunctuationofsemiosisonitsown,apunctuationofatypethattriesto
giveconcreteanswerstothequestionofhownecessaryitistoanalyze
andtoaimatthesocialorganizationofcommunicativemeansatanygiven
pointintime,sothatconcreteactsofcommunicationcreatevalue.

Inthecontextofdigitalpublications,theissueofsemiosisindeedsub-
stantiates the claim that the questions of how far it is reasonable to 
assumetheemergenceofstablepublicationsetups,andwhatformsta-
bilitywilltakeinthisrespect,aremoreimportantthanthediscussionof
specificformats.Ithasbeenshownthatintheoveralldiscourseondigital
publications,anunbalancedrelationshipbetweenthenotionsofcom-
municationandpublicationpreventsaseriousdiscussionofthisissue.
Whilecertainidealsofpersistenceandmaturityofpublicationsremain
untouched,everythingthatconnectstoamoreflexible,dynamic,context
aware,orprecisenotionofcommunicationiscelebrated,withoutputting
itintoanycontext.Itisthennotsurprisingthatthoseformatsthataddress
theissueofstabilityandsustainabilityofformatsassuchexplicitlytendto
definetheonenewformatthatwillsupersedetheolderones(EPs,SPs),or
arelikelytogiveuponanynotionofpersistenceoforganizedstructuresin
publishing(HPs).Modeiswithoutdoubtaheuristic.Asanecessaryheuris-
ticbetweentheprocessofsemiosisanditspunctuations,itdemandsa
responsetothequestionoftheconditionsandneedsfortheorganization
ofpersistent,sustainablesetupsinscholarlycommunication,specificallyin
anynewperiodandsituation.

Havingsaidthis,thedesignofpublicationsassustainablescholarlypub-
lication setups appears to be an issue of a social practice of a particular 
type.Thistypeofpracticedoesnotequatestabilitywithastaticformal
definitionofsomething(seebelow).Itfurthermoredoesnotstriveforany
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accelerationistvisions—semiosisdoesnotmovetowardsends,itsat-
uratesthehereandnow—thoughsuchvisionsmaybecometruealong
theway.Itisarelational-socialpracticeevaluatingthepossibilitiesofnew
publicationsonthegroundsofthreeconditions,again,representingthe
threemeta-functionsofsignsfollowingHalliday,i.e. howmaypublications
existandlooklike:

1. whenconfrontedwithsemioticresourcesandestablishedrep-
resentationalstrategiesatourdisposal;

2. inordertobeunderstandable,consumable,andprocessable;
3. inordertobesocialized,sustained,institutionalized,orpatronized.

Thefirstconditionasksquestionssuchaswhatdoesthecombinationof
semioticresourcesinthedesignofadigitalpublicationlooklike?How
dosuchdesignsinteroperatewitheachother?Howaretheyembedded
inanotionaboutthestateofsemiosisinscholarlycommunication,and
finallywhichcommunicativepurposeisembodiedbyaparticulardesign
incomparisonwithothers,possiblywiththeirowndesigns?Thesecond
conditionlooksatissueslikehowmuchthesemioticmaterialusedcanbe
consideredtobeeasilyunderstandableorefficientlyreadable.14 It analyses 
patternsofpracticesbywhichtargetaudiencesinteractwithpublications,
andthesituationsinwhichthishappens.Thisdoesnotinfactnecessarily
meanreproducingexistingpatterns,butthatitisnecessarytoknowand
considerthem.Thelastconditionismoreobviousandconcernsthefact
thatpublicationsrequirefinancial,institutional,personal,andtemporal
resourcesamongothers,inordertobecomeandremainpersistent,acces-
sible,andsociallyvaluable.Thelikelinesswithwhichsuchresourcescan
beproducedinalong-termperspectivedependsontheorganizational
shapebothofthepublicationconceptandthestateofthescholarly(com-
munication)environment.

Whileinthisparagraph,andinthesectiononmode,theseanglesprovide
themeanstosuccessfullybuildpublicationsetups,theirapplicationinthe
contextofsemiosisisdifferent.Here,theyprovideaidformakingconcrete
responsestothequestionoftheconditionsandneedsfortheorganization
ofpersistent,sustainablesetupsinscholarlycommunication,earlierfound
tobenecessary.Inotherwords,theyprovidethemeanstoidentifyand
frameanareawithinthebroadsocialspaceofscienceinwhichfirst,it
seemsusefulandnecessarytoorganizecommunicationaroundspecific

14 Asimpleandgoodexamplearetheelementsandtypesofdiagrammaticcom-
munication,butalsothestateofuseforspecificsemioticresourcesinspecificfields.
Sequentialanddiscursiveorganizationofresources,forinstance,arevariouslypart
ofdifferentfieldsofresearch,ashasbeenshownbefore.
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publicationdesigns,andsecond,wheresuchaninterventionmeetsthe
necessaryrequirements.Initsentireequivocalnessonecouldsaythat
semiosisallowstoaskwithinwhichsocialboundariespublicationformats
makesense,butwithoutquestioningtheformattingofcommunicationas
such.

Someofthepublicationconceptsdiscussedbeforecouldactuallybe
describedinthisrespect.IthasbeenarguedthatNano-Publications,for
instance,makesensewithinthewell-definedboundariesofcertainareas
inthebio-andlife-sciences.Accordingly,itcouldbethatsomethingsmight
looksimilarinaresearchfieldonnewscholarlypublicationsinformed
byargumentssuchasthosemadeinthecurrentresearch.Thepointis
thatsuchengagementswouldhavedifferentgoals,wouldmakedifferent
strategicdecisions,intervenedifferentlyintothescholarlycommunity,
wouldrelatetheirworkinamoresensiblewaytootherinitiatives,andthe
outcome,regardlessofhowsimilarordifferentitwouldlooktocurrent
formats,wouldbeanoutcomeofmaturationandnotdefinition.

Togetherwithsuchclarifications,itisnecessarytospecifyfurtherwhat
theadjective“relative”mightdenote,inordertopreventissuessuchas
thosediscussedinthefieldofdigitalpublications.Thehorizonofsemi-
osisistemporal.Projectingthefutureofsemiosismeansthinkingabout
newformsofcommunicationthathavenotbeenrenderedinpunctuations
yet.Thedependencybetweenthechainofsemiosisanditspunctuations,
togetherwiththenotionofrelativestability,meansthatpunctuationsare
onlystableinsofarastheyneitherjustduplicateexistingpunctuations,
norfocusonrealizingtheimaginativehorizonofsemiosislyingahead
(theaccelerationistviewpoint).Theyexistintime,thatmeanstheyare
embeddedintheprocessofsemiosis.Theyarenotsolelyorientedtowards
thetwoendsofthehorizonofsemiosis.Thisdoesnotmeanthatthelatter
arenotpunctuationsofsemiosis,butthatitisnecessarytothinkdifferently
aboutthescopeandqualityofitsstability.Justlikepublicationformats
shouldmatureinsteadofbeingdefined,initiativesinthefieldofdigital
publicationsshouldunderstandtheirworkasanintervention,insteadof
foundationaloravant-garde.Thecrucialquestionisthenwhataninter-
ventionmightlooklikethatismostefficientinagivencontext,inagiven
timeperiod,andundertheconsiderationsofthethreeanglesidentified
above.Suchaninterventioncanprovidefoundationalwork,butitcanalso
meanpositingandpromotingaveryfuzzytermsuchasDataPapers.

Asecondmisunderstandingistheonethatcouldarisefromthecentrality
oftheconceptofframing,whenseeninconjunctionwithpunctuationsof
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semiosis.Ithasbeennotedthatanycommunicativeactisanactofframing
inmultiplewaysandonmultiplelevels.Sincepunctuationsofsemiosisare
effectivelycommunicativeacts,theissueofframingneedstobedealtwith
here,too.Burn’sspecificationoftheactoforchestration,andtheframing
oftheappropriatesocialspaceforanintervention,hasindicatedthis
already.Theaforementionedmisunderstandingwouldconsistofclaiming
thatthehigherthedegreeofconsciouslyandintentionallysetframes,the
morestablethepunctuations.Therelativestabilityofpunctuationsdoes
notcorrespondwiththequantityofexplicitlydefinedframeboundaries
observableacrossthesameperiodofrelativestasisandstability.Thecon-
ceptofframingallowsanalysisof,orinterventioninto,theinnerstructure
ofpunctuationsofsemiosis,notjudgmentabout,orpredictionof,itsrole
withinsemiosis.15.Itwouldhoweveralsobewrongtoassumethatthereis
norelationshipbetweentheseconcepts.Itisjustnotafixedrelationship.
Instead,itdependsonthespecificsituationinsemiosis.

Evaluatingstabilityinthecontextofsemiosisdoesnotmeanaimingatan
abstractorfixednotionofstability,oratthehighestdegreeofstability
seeminglypossible.Itmeanslookingoutforareasonablewaytoinfluence
theprocessofsemiosisandshapingpunctuationsofsemiosisinasus-
tainableway,sothateachsupportstheotherwithintheirconstitutive
relationshipbeforethebackdropofagivenstateofaffairs.

Withthisemphasized,itappearsnecessarytobrieflyre-approach
thecritiqueofseveralbranchesofMuAregardingtheimpossibilityof
modes—i.e. therelativestabilityofthestructureofcertainwaysofcom-
munication—inthelightofdigitaltechnologiesleadingtothediscussionof
semiosis.Thisisevenmorerelevantconsideringthebackgroundthatthis
claimissupportedbytheheterogeneityandvolatilityofnewpublication
formats,andtheinsightthatnonotionofstabilityincommunicationexists
assuch.Twopathscanbetakeninreactiontothiscritique.Oneistorevise
andclarifywhatismeantbyusingthetermstabilityasapointofreference
withinthistopic.Theotheristoqualifythecritiqueandtoputsupporting
observationsintocontext.

Ithasbeenindicatedseveraltimesalreadythattheconceptofsemiosis
doesnotpermitassuminganygeneralideaofstability.Consequently,there
isonlymoreorlessstabilityinrelationtootherconceivedorquantified
dynamics.ModularArticleswereobviouslyalessstableconceptthanthe

15 Thedifferenceiscomparabletothedifferencebetweenclarityandusefulness,which
hasbeenanalyzedindepthinphilosophyoflanguage,especiallyinWittgenstein
(2006).
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monograph,andmaybeeventhenotionofamodulewillbe.Thepaceof
innovationintheeraofdigitaltechnologiesisoftenconceivedofastoo
unstabletomatchtheexpectationsofstabilityofdigitalpublicationsand
publicationenvironments.Accordingly,theconceptofstabilityasseenin
semiosisseekstodefinesetupsofrelativestability.Preciselysuchqual-
ificationdistinguishestheleitmotifofstability,asitissuggestedhere,from
abstractandabsolutenotionsofstability.Theissueofstabilityforscholarly
publicationsisneitherrepresentedwellwithinthefoundationalthinking
ofinfrastructureprojectssuchasOpenAIRE,norwithinthenarratives
of“forcedbindings.”Toaimatrelativestabilitymeansopeningup,con-
cretizing,andusingthepossibilitiestopromotestabilityinscholarlycom-
munication,withoutidealizingthembyassuminganykindofinherentlogic
towardsacertaintypeofmaturity.Theobservationthattheconditionsfor
modesofcommunicationasrepresentationsofrelativestabilityincom-
municationhavechangeddoesthusnotimposestoppingtoreachfornew
andmoreappropriatemodes.Suchattemptswill,nonetheless,havetotake
intoaccountmuchmoreflexiblenotionsofstabilitythanthosepresup-
posedinmanyattemptstoestablishnewpublicationformats.

Thisargumentisalreadyleadingtothecritiquesoftheconceptofmode
inMuAandcorrespondinginsightspresentedinpartone.Althoughit
hasbeenconfirmedthatdigitaltechnologiesdochangetheconditions
forstablepatternsinscholarlycommunicationthatwouldengender
scholarlypublicationmodes,itisofcrucialimportancetonotethatvery
fewattemptshavebeenmadetomorebroadlyevaluatecurrentconditions
forstablecommunicativemodes.Fromtheimplementationlevelofcon-
creteprojects,throughtheconceptuallevelofpublicationformatsupto
thetheoreticallevelinpartsofMuA16,researchactivitieshaveprimarily
focusedonshowcasing,representing,andanalyzingthepluralizationof
resourcesandstrategiesinscholarlycommunicationinstigatedbydigital
technologies.Stöckl’scritique,thattheconceptofmodeisfuzzyand
inconsistent,canalsobeinterpretedagainstthisbackground:sincemuch
analysisinMuAisdoneforthepurposeofdescribingnewandcomplex
multimodalsetupsincommunicationunderthelabelofmode,thecon-
cept’smainissue,whichashasbeenarguedistheissueofstability,sus-
tainability,andpersistenceincommunication,getslostfromview.

Norris,bydeclaringthatmodeisaheuristicconceptobscuringthe
subtlemeaningsoftoday’scommunication,isalsonotwillingorableto

16 SignificantexamplesforthistypeofresearchincludeDoloughan(2011),Smithetal.
(2011),Rowsell(2013),FerdigandPytash(2014).
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substantiallyanalyzetheconcretedimensionofthistension,duetothe
methodologicalfocusofherresearchagenda.Itleavesopenwhatkindof
an impact the application or the abolishment of such heuristics itself has 
ontheirusefulness.Ananalysisisnotjustanobservationbutatthesame
timeaninterventionthatchangesthestateoftheanalyzedobject.Inshort,
notonlydofewactivitiesfunctioninthespiritofasophisticatedconceptof
mode,someoftheseactivitiesevenpersistentlyundermineanypossibility
ofnewmodes.Itisthereforehighlydouble-edgedtoarguethattheheuris-
ticofmodeisofnouse,ortocomplainfromtheoppositepointofviewthat
digitalpublicationshavenevergonebeyondthe“lumpenpdf.”Judgments
onthepossibilitiesofnewformsofpublishing,finally,alsohavetotake
intoaccountwhathasbeencalledissuesofepistemologicalshifting.To
putitdifferently,claimsthataremadeabouttheimpossibilityofmodesin
timesofdigitaltechnologiescannotbejudgedindependentlyfromthefact
thatintermedialsituationsofhighdynamicprovokesimplificationsofthe
natureofongoingchanges,inordertoregainepistemologicalconfidence
onlostgrounds.

Infact,thediscussionofmodeasamediatingconceptseemsappropriate
foralsomediatingbetweentheemphasisofthepluralityofpresent-
daycommunicationcausedbyunbalancednotionsofauthenticityand
presence,andtheabstractdemandsforabsolutesustainabilityand
persistencethatdonotstopdespitesuchemphasis.Modeisaconceptthat
raises awareness of the fact that the important question is not whether 
sustainableconfigurationsinscholarlycommunicationarestillpossible.
Itallowstoaskwherestablepatternsinallthesenewexperimentsand
explorationsindigitallymediatedscholarlycommunicationmightbecon-
ceivable,andwhatwouldbeneededinordertosupporttheseareas.

Intervening in Communication: Designing Scholarly  
Publication Modes

Afteranalysesoftheconceptofframing,mode,andsemiosis,andtheir
partialapplicationtotheissuesofnewpublicationformats,theattempt
willnowbemadetobrieflyindicatewhatinterventionsintoscholarly
communication,liketheonesdiscussedinthiswork,couldlooklikewhen
shapedbytheargumentsmade.Itgoeswithoutsayingthateventhe
intenttositdownandpretendtodefineanddesignthenewformatfor
publishingwithinaspecificscholarlyenvironment“atonce”—assomeof
theprojectshavedone—contrastswiththeaforementionedframework.
Itmight,nonetheless,beausefulexerciseinordertoputsomeofthe
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pointsbackintoawell-knowncontextandtherebysupporttheprocessof
familiarizationwiththem.Theoutlineofthisinterventionwillremainan
outline,asitsprimarygoalistocommunicateacertainspirit.Itwas,after
all,claimedthatitisthespiritthatpreventedthefieldfrommakingfur-
therprogressonthegoalsitsoughttoachieve,notspecificelementsora
particulartypeofinventions.

Forthepurposeofthisexercise,thenotionofmodeissimplified,inorder
torepresentwhatwasdiscussedasthepublicationformatinmanyofthe
precedingapproaches.Theillustratingtaskthusistostartwithadesign
approachtothecreationofamodeofscholarlycommunication,meaning
asocially,technically,andstructurallymoresaturatedandreliableform
ofcommunication.Candelaetal.(2015),hascriticizedDPsas“slowcom-
munication.”Byintentionallymisusingthisphrase,onecouldsaythat
publicationsbydefinitionalwaysbelongtoslowcommunicationinacertain
sense.Theyareslowbecausetheyareorganizedviademandswhich
exceedthosethatareimmediatelytransparentandcomprehensibleinthe
communicativesituationitself.

Asmodes,thethreeconstitutivedimensionsforpublicationsequatetothe
threemeta-functionsofcommunication.Itispossibletoapplyafunctional
approachtothedesignofpublicationconceptsaswell,whichisthenseen
asacommunicativeact.Assaidbefore,thethreedimensionsarerep-
resentedbythreequestionsinHalliday’sandsuccessiveworks.Applied
tothegoal-orienteddesignofpublicationconceptsandrelatedprojects,
thesepointscanbetranslatedintoquestionsbyasking:

1. Howshouldthestructureofknowledgebemodified?Whichnew
semioticresourcesandregulationsshouldbepromoted,andwhich
methodologicalcommitmentsforthecreationofaccountabilityof
researchshouldbesupported?

2. Whatdoesthenetworkofstakeholderslooklikethatshouldbe
shapedbythepublicationconcept?Whichstakeholdersarethere,
andhowdotheyinteroperatewitheachother?Whereisinstitutional
supportdesiredandwheredoesinstitutionalizationhavetotake
place?

3. Whatisthetechnologicalandinfrastructuralenvironmentthatit
triestosustainorintroduce?

Thephrasingofthesequestionsreflectstheintentionoftheinterventionto
introducechangesandreachgoals.Thelastsectionsabovesuggestthatit
issupportiveofthedesignprocesstorelatetheanswerstothesequestions
witheachother,insteadofrespondingtotheminisolation.Thatdoesnot
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necessarilymeanthatanswersneedtobeperfectlyfittedtoeachother.
Sinceeachdimensionbringswithititsownspecificlogic,thisishardly
possibleinanycase.Becomingawareoftherelationshipsandmaybe
rearrangingthemhereandthere,however,issomethingdifferent.An
intervention,furthermore,changesthegivensituation,whichismorethan
azeropointoffuturemodesofcommunication.Itisasituationundercon-
struction,partiallysatisfactoryandpartiallynot.Thereissomethingtolose
andsomethingtogain.Addressingthissituation,Halliday’smeta-functions
canthereforebesimilarlyre-phrasedinordertomakemorethanazero
pointoutofthem.Accordingly:

1. Whatareconventionalstrategiesfororganizingknowledge,and
whatsemioticresourcesareusedhowinordertodoso?

2. Whatpracticesbetweenwhichagentssupportsuchstrategies?
3. Whatdoestheinfrastructureandtechnologylooklikethat

embodiesandsustainsthesestrategiesandpractices?

Whilethefirstversionofthequestionstakesastrategicpointofview,the
secondversionhasmoreofananalyticalangle.

Anynewpublicationformatorinterventionintothelandscapeofscholarly
publicationstakesupaposition,firstwithinthematrixofpossibleanswers
tothestrategicalsetofquestions,andsecondlybycreatingaspecific
connectionbetweenthestrategicangleandtheretrospectiveone.This
positionismarkedbyavarietyofdecisions.Forthefirstsetofquestions,
suchdecisionsmayrevealdifferentlevelsofattentiontoorinterestin
oneofthreedimensions.In-betweenthestrategicalandtheanalyticalset
ofquestions,decisionsmayappearconservative,generative,adaptive,or
creative.

Aconservativedecisionfollowsestablishedwaysofdoingthings.Itis
importanttomentionthatthetermconservativedoesnotincludeanytype
ofjudgment.ThePDFtakesaconservativestandintermsofstructuring
andpresentingknowledge,asthemajorityofadvocatesofdigitalpub-
licationshavehighlightedsowell.Itdoessobecauseittriestoresemble
thepresentationalandorganizationalknowledgeinpaperarticlesor
monographs.Acreativedecisionisadecisionthatleadstotheintroduction
ofacompletelynewideaofhowthingsshouldchangeinoneofthethree
areas.CollectionsandROs,accordingly,stagedtheuseoftheOAI-ORE
technologyasakeytechnologyofdigitalpublications.OpenLaboratory
Bookspositedtheideaofopen-endednessasanorganizationalparadigm
forpublicationsandsoforth.Adaptivedecisionstransferideasofchange
thatmightbeknownoroperativeinotherscholarlyenvironmentsinto
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environmentswherethisisnotthecase.TheOpenNotebookHumanities
projectoutlinedearlierisaprojectandaconceptwhichtriedtoimplement
ideasofOLBsandofNPs,andwhichhasalreadybeenimplemented
inotherdomainsofthehumanities.Generativedecisions,finally,are
decisionsleadingtoconceptsandimplementationsthatfacilitatechanges
inthedirectionofconcepts,andimplementationsthataremoredifficult
torealizedirectly.Thesedecisionsarenotidenticalwiththeoriginalgoals,
butstimulatechangestoreachsuchgoals.ManydecisionsbehindDPsare
ofagenerativenature,andithasbeenarguedinthisworkthatgenerative
decisions,atleastaftertheperiodofdigitalpublications,arepotentially
thosewiththegreatestimpact.

Thisdoesnotmeanthatonlygenerativedecisionscreatetheidealtypeof
interventionassuch,itdependsontheoverarchingpurposeofaninter-
ventionnoranewpublicationformatdesign.Iftheattemptistocreate
abeaconproject,generativedecisionsarenotagoodfit.Itgoeswithout
sayingthatabeaconprojectmaybeavaluablecontribution,forinstancein
ordertoshowalternativepathsinadeadlocksituation.Thiscontribution
nonethelesshastobeevaluatedandidentifiedbetweenthestrategical
andanalyticalangleanditsthreedimensions.Theimportantaspectisto
adaptanyfollowingdesigndecisiontothegeneraldecisionaboutwhat
suchaninterventionorsuchcontributionsshouldrepresentandcom-
municate.Abeaconprojectdoesnotrequireinfrastructuredevelopment,
andaseriousattempttointroducechangestothelandscapeofscholarly
publicationsshouldprobablyavoidbuildingonthemostcreativeconcepts
andtechnologies.Theanalysisofpublicationconceptsinpartonesuggests
thatfeweffortshavebeenmadetoclearlyevaluateanddefinewhatthese
conceptscouldbecomeandwhattheyshouldbecomeinthescopeofthe
projectsthatpushedthemforward.

AppliedtotheexampleoftheUnboundBook,thefollowinganswerstothe
firstsetofquestionscanbeformulated:

1. TheUBunderstandsknowledgeasanuncentred,inconsistent
phenomenon.Thus,thepublicationshouldreflectthepluralityof
viewpointsandthediversityofmodesofrepresentingknowledge.

2. TheUBwantstodemocratizethepoliticaleconomyofknowledge
productioninthecontextofcriticalrelationshipswithconceptsof
powerandhierarchyinacademia.

3. Technologyhastobeaccessibleandmustallowparticipationofas
manystakeholdersaspossible,butthereisnooriginaltechnical
goal.
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Inconsequencetotheseresponses,thefollowingdesigndecisionson
aspectsandresourcesweremade.Mostoftheseaspectswerediscussedin
thesectiononUBsalready.

The answers to the strategical versions of the three questions illustrate the 
intentofUBstointroducechanges,mostlyintheareasofsocialpractice.
Themostinnovationisintroducedwithintheseconddimension,and
eventhefirstdimensionisinterpretedinawaythatrelatestothesecond
dimension.Anothersteprevealstherelationshipbetweentheresponses
andthedesigndecisions,summarizedinthetableabove.Theportal
decision,forinstance,clearlylinkstothesecondquestions.Neithera
channelnoranobjectcouldengenderthelevelofparticipatorycurationof
content.ThescaleoftheinformationunitrenderedwithinUBsalsorefers
tothesecondquestion.Incontrast,issuesliketheintermodalrelationship
typeandmodalcomplexitymorestronglyreflectthefirstquestion.The
moderatewayinwhichtheymakeuseofthisapproachreflectstheafore-
mentionedrelationshipbetweendimensiononeandtwo.Thetechnological
serializationshowsverywellthattechnologicaldecisionsaredrivenby
thefirsttwoquestions,andnotsomuchbygoalsthataregenuinely
technological.Thisisverydifferentfrommanyotherpublishingconcepts
thathavebeenintroduced.

resource decision resource decision
architectural 
integrity

portal intermodal
relationship type

inter-medial

scale the whole of a 
researchtrack

cohesion given by the social 
networkofagents

secularization none residencetime definedby
contributions

synchronist parallel-
incremental

structural rigor moderate

modalcomplexity moderate technological 
serialization

contingent 
(different
proprietary 
software 
solutions)

[Table6.3]DesigndecisionsbehindtheUnboundBookconcept

Byusingthesetermsinordertodescribetherelationshipbetweenthe
differentanglesbehindthetwosetsofquestions,furtherspecifications
arepossible.ThechoicesbywhichUBsimplementthegoalofallowing
additionalmediaresourcesinapublicationcanbedescribedasgenerative,
evenconservative,whencomparedwiththeuseofdifferentmediain
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anthologiesandmonographs.Onlytheappearanceofvideosinoneor
theotherdistinguishesthem,whileTPs’roleisreallytobecreativeinthis
respect.Thesecondgoalcanbedefinedascreative,oratleastadaptive.A
non-restrictedcollaborativeandcontinuousauthoringofbookswasavery
newapproachatatimewhenprojectspresentedinthisworkimplemented
UBs.Theadaptivetoconservativedecisionregardingtechnologicalgoalsis
representedbythewayUBsaretechnologicallyserialized.

Theimportanceofthemodellingoftheexampleliesnotsomuchin
correctness,itisprobablypossibletoargueaboutoneortheotheraspect,
andthedescriptionisfarfrombeingcomplete.Theimportanceliesinthe
creationofreferencesinordertoenableadesignprocesswhichismore
environmentallyaware.Inanecologicalapproachtowardsinnovation
forscholarlypublications,everycontributionisacontributionsituated
betweenstabilizinganddestabilizingeffects,acontributionwhichattracts
andrejects.Onewaytointerpretthelackofsuccessofdigitalpublishing
concepts,diagnosedbytheiradvocates,wouldbetoarguethatoften,the
potentiallydestabilizingeffectsontheexistinglandscapeofdigitalpub-
licationsoutranktheattractiontheycreate.Yetagain,itisimportantto
notidealizethislandscapeasthedefactostablebackdrop.Itgoeswithout
sayingthattheanalysisoftheexistinglandscapecanrevealaveryunstable
statecallingforinnovativeimpulses.Insemiosis,asitwashighlightedin
thelastsection,thereisnogeneralstability,andanyinterventionintothe
landscapeofscholarlypublications,conceivedinthecontextofsemiosis,
canbedescribedasa“designofsocialrelations”(Kress2010,143).

Inanecologicalperspectivesuchastheoneabove,themanywaysin
whichanewconceptrequiresadjustmenttotheexistinglandscapemay
appeartooexpensive.Thisisespeciallytrueifthenumberofconcepts
thatdemandadjustmentisthathigh.Onceagain,suchadjustmentscanbe
describedintermsofthethreeconstitutivedimensionsofcommunication.
Hence,theyrequiretechnologicalandinfrastructuraladjustments,
adjustmentsofsocialpracticesandinstitutions,aswellasadjustments
onthelevelofsemioticpracticesandsymbolicvalues(Bourdieu2010).It
ispossibletomodeltheseissuesintermsofacost-benefitcalculation.
Specificationslikethoseexemplifiedabovecanhelptogainanunder-
standingofthecomplexityandextentofsuchcosts.Additionally,theymay
allowmorestrategicandthusmoreeffectivehandlingofcosts,meaning
thedistincteffortsnecessarytoestablishacertaintypeofpublication.
Thinkingaboutthemasabstract,intermsofcost,mayalsoallowthinking
abouttheexchangeofcostsinonedimensionwithresourcesavailablein
anotherdimension.ThisisexactlythestrategythatNPsadoptedwhen
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tryingtosolvesocialissuesofpublicationswithtechnologicalmeans.Itwas
anattemptthatdidnotworkoutwell,becauseNPsneglectedthefactthat
suchmeansmustbecomesociallyacceptableinordertoreallyfunction.
Nonetheless,suchstrategiesofvalue-exchangebetweenimplementation
andconstructionwork,socialengagement,andothertypeoftasksdonot
needtobewrongingeneralwhenappliedinamoresensibleway.

Whentalkingaboutscholarlypublicationformatsasmodesofcom-
municationthatsaturateandstabilizeovertime,andaboutgenerative
interventions,theinclusionatime-orientedangleintothedesignper-
spectiveofpublicationconceptsseemsnatural.Itmakesalotofsenseto
conceiveofdesignasaniterativeprocess,inwhichthedesignofthepub-
licationformatbecomesmoreandmoreconcreteovermultipleiterations.
Ineachiteration,theinterventiontakesapositionbetweentheanalytical
andthestrategicperspective.However,eachiterationalsobringswith
ittheadaptionoftheanalysistothechangesthattookplacesincethe
lastiteration,aswellaspossiblemodificationstothestrategicgoals.The
iterativeprocess,consequently,isnotjustastepwiseproceduretowards
fixedgoals,butacourseofactionthat,byusinginformationtechnology
terms,couldbedefinedasanagileprocess.Thetermwasalsousedbythe
LPsprojectinordertodescribethe“morenatural”procedurebywhich
publicationscanbecreatedwithintheLPsframework.Theironyisthat
thisprinciple,emphasizedasmoreappropriateforgraspinghowresearch
works,wasnotappliedtotheresearchontheLPsformat.

Inthefinalanalysis,anapproachconceivingofpublicationsasmodes
establishingthemselveswithinaprocessofsemiosisneedstoconsider
seventasks:

1. thedefinitionofcommunicativegoals,
2. theevaluationofsemiotic,socio-cultural,andtechnological

resources,
3. theevaluationofstabilitiesandinstabilitiesintheexistingpub-

licationlandscape,
4. thedefinitionofcertainsocialboundariesthatpermitreasonably

carryingouttasktwoandthree,
5. thetypeofintervention(beaconproject,solvingaproblem,

establishinganewformatetc.),
6. thecompositionofoneormoreinterventions,eachconceptually

situatedsomewherebetweentheanalytical(3)andthestrategical
(2)angle,

7. optionally,theorganizationofaniterativeprocess.
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Thislastsectionofthestudyathandhasshownhowconceptsfromthe
fieldofMuAcanre-arrangekeymotifsinthefieldofdigitalpublicationsin
awaythattonesdownthetensionshighlightedintheprecedingsections.
Therelationshipbetweentechnologicalandsocialissues,thestatusof
heterogeneityandthedatadeluge,themediationbetweendifferent
desiresregardingtherepresentationalcapacity,andthesustainability
ofpublications—alltheseandotherissuescanbedescribedbysuch
conceptsinaformthataccentuatestheirinterplayinsteadofpositing
falsehierarchies.Theytherebyhelptoavoidunproductiveexpectations,
unreasonableresourceallocation,and,lastbutnotleast,emotionalfrus-
tration,suchasoutlinedintheintroduction,basedonselectiveorcon-
troversialconceptions.Theanalysispresentedpublicationsasmodes
incommunication,andthusastheissueoforganizingcommunication.
Thisdoesnotmeanthatcommunicationisnotalwaysorganizedinone
wayortheother.Itmeans,ashasbeenemphasizedbefore,thatmode,
andthuspublicationsasmodes,evaluatethestabilizingorganizationof
communicativeresourcesovertimeasasemioticresourceitself.Inother
words:towhatextentdoesthistypeoforganizationcreate“meaning
potentials”thatwouldnotexistwithoutit,andtowhatextentisthispos-
sibleanddesirablewithinadefinedsocialcontextandwithinaspecific
period?Thisviewpointopenedupadistinctareaofpublicationsunderthe
themeofcommunication.Itturnsthisconceptintomorethananempty
placeholder—aunitofcommunication—becauseithasitsownlogic
thatcanbemademethodicaluseof.Theillustrationattheendisfarfrom
providingsuchacompletemethodology,butitshouldsufficetoconvince
thatsuchamethodologyispossibleandempowering.







Conclusion
Intheintroduction,thetopicofdigitalpublicationswaspresentedviathe
earlyworkofOwenasoneofthefirstauthorswhotriedtoraisetheques-
tionoftheimpactofdigitaltechnologiesonscholarlypublications,inaway
thatwouldgobeyondprogrammaticexcitementorcategoricalskepticism.
Muchoftheanalysiscanbesituatedbetweenperspectivesofarticulated
expectations,reasonableexpectations,misledexpectations,expectations
thatcametrueandthosethatdidnot,allframedbydiscoursesonacoming
revolution,afailedrevolution,orarevolutionthatwouldneverhappen.It
thereforestandstoreasonthatinhisconcludingsections,Owentriesto
develophisowntheoreticalmodelofchange,onethatwouldgobeyond
theempiricalresults,showingsignificantlyfewermodificationsofpub-
licationformatsandrelatedscholarlycommunicationpractices.

Thismodelofchangederivesfromwhathereferstoastheevolutionary 
model or selection theory.AccordingtoOwen(2006,198),selectiontheory
bringsaboutprogressonthebasisofthreetypesofsteps:innovation,
selection,andreproduction.Innovationsintechnologyprovidenewpos-
sibilitiesandnewoptions.Selectionisastepcarriedoutbyagentswho
decidetomakeuseofsomeoftheseoptionsandrejectothers.Another
aspectofselectionisthelibertytochooseinwhichwaytheselected
optionsareused.Thisappropriationcanvarysignificantlyfromthe
intentionsthatledtotheintroductionofsaidinnovations.Reproduction
addressestheneedforindividualselectionstoturnintocommonpractices,
inordertoprovokerealchanges.Whilethismodelisstillquitelinearand
progress-oriented,itincludessignificantdifferencescomparedtothe
progress-orientednarrativesinthefieldofdigitalpublications.Inselection
theory,subsequentstepsarenotdeterminedbyearlierones.Itcannotbe
assumedthattheintroductionofnewoptionsequateswiththeselection
ofsuchoptions,ordefineshowtheyareappropriated.Noselectionby
anyagentscausesachangeofculturalnormsandcommonpractices.
Thereasonforthisisthateachstepaddsitsownassessmentcriteriaand
modifications,changingwhatappearstobebeneficialandusefuloverall.
Followingfromthisisthat:

…theoutcomeofevolutionarydevelopmentprocessessuchasthat
studiedhereisemergentandcontingent.Itisemergentinthesense
thattheoutcomeofachangeprocesscannotbededucedfromthe
pressuresthatbearonit,howeverrelevantthesepressuresareto
theoutcome.Anditiscontingentinthesensethattheoutcomescan
beexpectedtofitthepragmaticcontextoftheactors(e.g. scientists)
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ratherthananytheoreticalorideologicalmodel.Whenclosurehas
happened,theprocessanditsoutcomescanbedescribedinalogical
fashion.Butastheresultofahighlycomplicatedprocesswithamulti-
tudeofpressuresbearingonthepathtowardsclosure,theoutcome,
howeverlogicalonceithasbeenachieved,cannotbepredictedfrom
thebeginning.(Owen2006,200)

Asmentionedabove,Owen’sresearchledhimtotheconclusionthatin
2006,digitaltechnologieshavenotchangedpublicationsandrelated
scholarlycommunicationpracticesinanywaythatrevolutionaries,or,ashe
callsthem,changeagents,presupposed.Inhisview,theseagents,andwith
themacertainnotionofprogress,oversimplifythemeaningofprogress
asasequenceofsteps.Theytreattechnologyasthemainagent,whileitis
merelytheagentthatdeliverspossibilities.Thisreductionismthencausesa
“battleagainstmoreconservativeandignorantforces”(211)thatisinherent
intherevolutionarypointofview.

Owencontinuesthat,duetotheabovementionedlogic,changeagents
haveoverlookedasignificanttensionpreventingdigitaltechnologiesfrom
becomingoriginarytechnologiesofscholarlycommunication.Drawingon
theresultsofhisempiricalanalysisofpropertiesofdigitalpublications,
henotesthatdigitaltechnologiesappeartofavorchangessupporting
ephemeralaspectsandsubjectivation.Inlinewithhischangemodel,he
concludesthatdigitaltechnologiesaremoreopentobeingshapedthan
theyareshapingtechnologiesthemselves(212).This,however,constitutes
afundamentalincompatibilitywithwhathecallsthe“objectifyingfunction”
andtherequirementofpersistenceofpublications.Thesetwoaspectsare,
inhisview,aspectsofpublicationsthatarebeyondculturalortechnological
change(223).Consequently,Owenclaimsthatnofundamentalchanges
couldbeexpectedanylonger,andthattherevolutionaryexcitementdriven
bydigitaltechnologieshaslittlefurtherbasis.

Itisindeedastonishingjusthowmuchmanyoftheresultsofthepresent
studyarereminiscentofobservationsmadebyOwen.Theemphasis
thatisputonsocialappropriationoftechnology,theinsightthatdigital
technologiesgohandinhandwiththeaccentuationofephemeralaspects
inpublishing,andthedescriptionofaquasipost-digitalsituationallhad
counterpartsinthelastchapters.Thisinsight,however,causesaproblem.
Thestudyathanddividedthehistoryofdigitalpublicationsintofour
phases.Owenworkedonhisresearchduringthesecondphase,which
wasshapedbyadecreaseintheproductionofinnovativescholarlypub-
lications.Hisobservationsthusmatchthecharacteristicsofthisphase.
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Howthenshoulditbeinterpretedthatimmediatelyafterthepublication
ofhisbook,asecond,muchmorevibrant,phaseofinnovativepublication
formatsstartedthatnotonlyrenewedtherevolutionarydiscoursebut
evensurpassedtheearlierone?Thisobservationapparentlynotonly
challengesOwen’sclaims:itmustalsobeunderstoodasachallengetothe
onesinthepresentstudy,insofarastheseclaimsresembleOwen’s.There
is,nonetheless,nodoubtthat,again,thisnewoutburstofinitiativeshas
calmedandturnedintoalessactivephaseinrecentyears.Itappearsthat
thereisapatterninwhichreasonsthatfueltherevolutionary’sexcitement
andthosethatsupportgeneralskepticismseemtoalternate.

Thisalternationsuggestslookingfordifferencesbetweenthefirstandthe
seconditeration;first,intermsofdifferencesbetweenclaimsinthisstudy
andthosebyOwen,andsecond,betweenthetwo“revolutionary”phases
andthequieterphases.

Althoughthisstudysharesacertaintendencyintheevaluationofthe
fieldofdigitalpublications,therearetwosignificantdifferences.Onthe
onehand,Owen,asdescribedabove,buildshisclaimabouttheimpactof
digitaltechnologiesonscholarlypublishingaroundthesamefundamental
distinctionbetween“ephemeral”aspectsofdigitalpublicationsandthe
requirementofanabstractnotionofstability.Theonlypointatwhich
hediffersfromdigitalpublicationsadvocatesishisjudgementonthe
feasibilityofintegratingbothfacetsintonewpublicationformats.Onthe
otherhand,hisjudgementoftenreferstothetopicofscholarlypublications
asamoreorlesshomogeneousissue.Thismeansthatheevaluateschange
intermsofchangesthatareappliedtothearticleformat,whileithasbeen
mostlyarguedinthepresentstudythatchangestrivestowardsadditional
formatsandpluralityofcommunicationpractices.Theperceptiblechange
ismoreofadiversificationthanareplacement.Again,thisorientation
towardsamostlyhomogeneousscholarlypublicationlandscapeisasim-
ilaritybetweenOwenandmany—notall—oftheprojectsdiscussed
before.Thus,inpartshislineofargumentsremainsattachedtowhathe
criticizes.

InasmuchasOwen’sconclusionsarestillshapedbythetwo
abovementionedbipolarities,hemightnothavebeenabletopredicthow
muchthefollowingphasewouldbedrivenbythevastpossibilitiesoffered
bydigitaltechnologiestofillthespacebetweenthetwopolesrespectively,
i.e. thespaceforpossiblepublicationformatsindifferentdomainsand
differentmethodologies,andthespacebetweencommunicationandpub-
lication.Furthermore,phasethreeandfourareobviouslymorethanjust
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repetitionsofphaseoneandtwo.LookingatinitiativessuchSPARC,the
openaccessdeclaration,ScienceCommons,OAI-ORE,andlinkedopendata
ingeneral,thesecondphaseisshapedbyinitiativesintendingtochange
foundationalconditionsforintellectual,legal,andtechnologicalaspects
ofpublishing.Incontrast,thefourthphaseproducedinitiativeslikethe
AllianceforNetworkingVisualCultureandboundaryobjectssuchasData
Papers,attemptingtorelatestakeholderstotheformofpublicationsandto
embedaswellasadaptexistingstandardsandtechnologies,respectively.
Thesecondphaseisfoundational,whilethefourthphasestartstobe
relational.Similarly,thefirstphasecomprisesinitiativeswhichverymuch
focusonconcretejournalssuchastheLivingReviewofRelativityorThe
IMEJ of Computer-Enhanced Learning.Inthethirdphase,thoseinitiatives
promoteinnovationsthatarewidelyindependentofspecificjournalsor
othertypesofestablishedcommunicationchannels.Approachessuchas
ROs,NPs,andwithsomerestrictionevenSPsweredefinedasaconcept
before,oratleastinparallelto,theirapplicationinconcretepublishing
environments.Itwasfurthermoredescribedhowmuchthethirdphase
appliedtechnologicalstandards,wherefewstandardizationprocesses
existedinthefirstphase.

Havingsaidthis,thefourthphasemightbesimilartothesecondphase
intermsoftheslowingdevelopmentaroundnewpublicationformats.
Yet,thereisadifferencewhenitcomestothesituationthefourth
phaserespondsto,aswellasthetypeofresponse.Asmentionedatthe
beginningofthelastparagraphandarguedinchapterfiveandsix,the
thirdphasehasdemonstratedthatitisnotfeasibletoinnovatescholarly
publishingunderthethemeofdigitaltechnologieswhileatthesametime
maintainingaholisticviewonpublishingaswellasa“transcendental”
coreofabsolutevaluesofpublications.In1997,Easonetal.(1997,sec.7.4)
hadalreadyarguedthat“itisourbeliefthatprogressacrosstheentire
academiccommunitywilldependuponrecognizingthedifferences.”At
leastanotherfifteentotwentyyearshadtopassuntilitwaspossibleto
estimatewhatsuchdifferenceswouldinclude.Initiativesofthethirdphase
wouldlikelyhavehadmoreimpact—lessdisappointmentforsure—if
theyhadreflectedmoreonthisbackground.Heterogeneitytodayisnot
justthesurroundingcircumstanceofatransformativeprocess,thereis
somethingconstitutivewithinheterogeneityfortoday’sstateofaffairs.
Ithasnonethelessalsobeendiscussedthatacceptingthissituation
equatestothecelebrationof“messiness.”“Recognizingthedifferences”
meansacknowledgingdifferentoptionsbetweentheephemeralandthe
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persistent,itmeanstostopdebatingwhethertherewillbedigitalpub-
licationsornot.

Inalltheserespects,theconclusionsofthepresentstudy,albeitresem-
blingthoseofOwen,arequitedifferent.Theyreflectadifferentstate
ofaffairs.Thegoal,assaidintheintroduction,wastopresentawayof
perceivingdigitalpublicationsthatavoidsthedistinctionbetweentherev-
olutionaryandtheskepticview.Theresultisanapproachthatsimplyputs
differencesintheirplaceasonedistinction,andaverybasicmodelthat
makesrecognizingthesedifferencesmoreofasystematicendeavorthan
abasicattitude.Forobviousreasons,thisstudyhadtocallthisapproach
“post-digital”atacertainpointintime.Post-digital,asCramer(2014)putsit,
is“atermthatsucksbutisuseful.”

Anotherconclusionofthepresentresearchisthatsuchengagements
willnotstop,assomeskepticsmighteventuallythink.Section5showed
thattheauthoracknowledgesthattheintroductionofwhatisreferred
toasdigitallogics,andwhathasbeenanalyzedunderthethemeof
thecalculatedly-calculatingmachine,isdisruptiveinmanyaspects.
Thedifferenceisthatthisdisruptionislesstheresultofwhatdigital
technologiesallegedlyprescribe,butpreciselyaconsequenceofwhatthey
donotprescribe.Theyintroduceuncountablenewoptionsandpossibilities
ofreferringtoorengagingwiththeworld,withoutsuggestinganyspecific
formofapplication.Theyqualifyandquestionoptionsandpossibilities
ofthepast,withoutbringingexperiencesandarrangementsofthefuture
along.

Howthenshouldengagementswithformsofscholarlypublications
bedifferentfromthosewithdigitalpublications?Theywoulddiffer
insofarastheyrejecttheimplementationofsupposedlymostinnovative
technologicalinnovations,mostappropriatetypesofrepresentation,orthe
greatestextentoffreedom.Theyareinformedbyallthesedevelopments
andprospects,theyreflectandconsidertheminonewayoranother,
buttheydonotactontheirbehalf.Accordingly,suchengagementswith
scholarlypublishingareprobablyalwaysadisappointment.Theyreference
afieldandadiscourseofexcitingpromises,butseemtonottakesuch
promisesseriously.Theydosoinordertofacilitatetherealizationofsome
ofthesepromises,butatatimewherethesedonotappearexcitingany
longer.

Theyare,however,moreradicalwhenitcomestoanotheraspectofdigital
publishing.Nothinghasbeenemphasizedmorestronglyinthediscourse
ondigitalpublicationsthanthatscholarlypublishingisaboutscholarly
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communication.Itturnedoutthatthismotifwasnottakenseriously
enough.Theradicalizationofthisthoughtunderthethemeofsemiosis
revealedamoresystematicandbalanceddescriptionoffacetsnecessary
forcommunicationinordertofunctionwell.

Suchfacetswereofmaterial-technological,socio-cultural,aswellassemi-
otic-epistemologicalnature.Thehistoryofdigitalpublicationsbrought
to light publication concepts focusing on one or two of these areas while 
neglectingtheother:new“unitsofinformation,”amoreappropriaterep-
resentationofknowledge,amoreefficientmediatorofprogress,amore
democraticcatalystofknowledgecreationprocesses,lesscostlyformsof
distribution,andmanymore.Newpublicationformatswillhavetodoa
betterjobofconsideringallthreeareaswithinthesamedesignprocessat
thesametimeinordertobecomesignificant.

Whiletheabovementionedthreeareasareconstitutiveforanytypeof
communication,itwasshowninthesectionsonmodeandsemiosisthat
theirbelongingtogetherisofevengreatersignificancewhenitcomesto
thedevelopmentofmoreorganizedconfigurationsincommunication,
configurationsdesiredinthefieldofdigitalpublishingitself,butwhichthe
samefieldhaspartiallyunderminedaswell.

Accordingly,hybridpublishingstrategiescannotinvalidatetechnological
issuesofstandardizationandinteroperabilityinpublishingtoday.
EmbracingHPswithouttakingcareofsuchissues,asisdoneinsomeof
theexamples,risksarbitrarypublishingwithoutmuchofastrategicaspect
left.TPs,comparably,emphasizetherepresentationalfunctionofpub-
licationsbutneglectsocio-culturalissuesofdissemination,readability,and
thefeasibilityoflong-term-preservation.Theengagementintosocio-cul-
turalissuesinROsonlymakesaninitialdifference.Eventhoughitistrue
thatauthorslikeDavidDeRouretalkalotaboutthesocialdimensionof
publications,ithasbeenshownthatwhenitcomestotheimpactofthis
dimensiononthedesignoftheformat,socialaspectsareonlyrespectedin
asmuchastheyfitin.ResearchObjectsarenotinfactsocialobjectswithin
thecurrentsocio-culturalhorizon.

Incontrast,promisingexamplesalsoexist,givinganideaoffacetsof
engagementsintoscholarlypublishingafterthedigital.Theycanbe
derivedfromScalar,DPs,video-essays,theGuidetoOpenandHybrid
Publishing,theJournalofDigitalHumanities,OLBs,SPPs,andothers.
Accordingly,itwasshownhowtheScalarprojectusestheAllianceforVisual
NetworkingCulturetocreateaninnovationprocessdrivenbystakeholder
integration,notonlyforthequestionofhowtorealizegoals,butmore



Conclusion 339

importantlytosetthegoalsinthefirstplace.Scalar,furthermore,offersan
exceptionalexampleofinnovationplannedtobealongandincremental
processinsteadofaone-timeintervention.Togetherwithitspredecessor
Vectors,Scalarpublicationslookbackatahistoryofnearlyfifteenyears.
WithitsagencyintheCriticalCommonsinitiativesandthecontract-based
associationwithcontributingdigitalarchives,Scalar,finally,offersvery
subtle insights into the limitations of purely formal approaches to inter-
operabilityandopenness,socommoninthecontextofdigitalpublications.
DataPapersdemonstratedhowsuccessandimpactmightbetheproduct,
notofpreciselyandformallydefinedpublicationconcepts,butoftheright
leveloffuzzinessandflexibilitythatmakesthisconceptaccessibleenough
forabroadrangeofstakeholders,butalsodecisiveenoughtoguidea
directedinnovationprocess.Theformatofthevideo-essayisagreat
exampleofhowinnovationsinpublishingthatareacceptedandthathave
impactcanbecreatedbyconsideringandmobilizingexistingcapacities
andregardwithinadefinedenvironment.TheGuidetoOpenandHybrid
Publishingisinterestingbecause,despiteitsdiscussedlimitations,itat
least suggests establishing strategic relationships between forms of pub-
lishing,insteadofpursuinganewformofpublishing.TheJournalofDigital
HumanitiesandsomeactivitiesintheareaofOLBsareworthmentioning,
with their attempt to lift ongoing online communications into more elab-
oratedpublicationenvironments,insteadoftryingtochangetheoriginal
communicationenvironment.Yetagain,Hunter’sSPPshavetobenamed
fortheoppositepointofview.ThedecayfactorofSPPs,inconjunction
with the notion of situationally lifting existing informal communication 
intomoreorganizedpublicationenvironments,isaconvincingfirst
setupfordealingwithtoday’sfluenttransitionbetweenpublicationand
communication.

Engagementsandexperimentsinpublishingmaybecomeconvincing
insofarastheyarewillingtobuilduponstrategicallysetboundariesor
frames,wherebystrategicreferstoframesthatsupportthecohesionofthe
threeconstitutivesofcommunicationwithinadefinedpublishingenviron-
ment.Acohesiveframeisaframethathasasupportive,oratleastnon-
breaking,relationshipwithframeswithintheothertwoconstitutiveareas
ofcommunication.Accordingly,engagementsintoscholarlypublishing
shouldbeconceivedofassomethingthatisoftencalledanecological
approach.Thetensionbetweencohesionandinnovationmightbeoneof
themainreasonsforthefrustrationdescribedintheintroduction,because
cohesion must always restrict possible innovations in one of the con-
stitutives,duetotheaffordancesoftheothertwo.
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Similarly,thereneednolongerbeattemptstocreategenericapproaches,
atermthatisoftenusedininformationtechnologyenvironments,butsta-
bilizingapproaches.1Thedifferentnotionsofinteroperabilityreferenced
abovereflectthesameissue.Futurescholarlypublishingwillgreatlybenefit
fromasocio-culturallymotivatedmisappropriationandreinterpretation
oftechnologicalconcepts.Thesamecouldhoweveralsobestatedin
theoppositeway:futurescholarlypublishingwillgreatlybenefitfrom
technologicalsubstantiationofsocio-culturallymotivatedapproachesto
newformsofpublishing,whichoftentreatedtechnologicalimplementation
asanegligibleaspect.

Designquestionsthatfollowthecohesionprinciplemayask,forinstance,
whattypeandlevelofvolatilityofcontinuouslyupdatablepublicationsstill
meettherequirementsofefficientcitingpractices;whichdegreeofmulti-
modalityandmultimediainpublicationscanbesustainedbypreservation
infrastructureandremainaccessibleforconsumers;inwhichwaysshould
publicationssharedataandcomputations,consideringthatthereare
differentnotionsofthenatureofdataandcomputation?

Howtointerlaceprinciplesofmethodological“openness”andaccessibility
intermsofcopyrightwiththepoliticaleconomyofresearchercareersand
theunevenrelationshipbetweenpublicandprivateresearch?2

Buildingontheprincipleofcohesion,manyinitiativesinthefirstandthird
phaseofthedigitalpublicationhistorywerenotengineeringthenew
scholarlypublishinglandscape.Theymostlyjustoutlinedtheelementsand
componentsthatanemergentpublishinglandscapemightreferto.Thisis
nottosaythatsuchcontributionsarenotimportantornecessary,butitput
adifferentlightoncorrespondingexpectationsanddesires,theanalysisof
whichwasoneoftheprimarygoalsofthisstudy.Themismatchbetween
thetypeofengagementthesecontributionschoosetocarryoutandthe
typeofengagementtheyproclaimedtofollowcanbefoundwithoutdoubt
inallsituationsinwhichfrustrationanddisappointmentwenthandinhand
withthedesignofdigitalpublicationsaspresentedintheintroduction.To,
therefore,qualifytheseengagementscanhopefullyalsoleadtoabetter

1 Dallas(2016),inthecontextofmodelling,callsacomparabledifferencethe
differencebetweenthe“wildfrontier”approachandthe“contactzone”approach.
Thefirstapproachseeksharmonizationinatop-downfashion,whilethelatter
emphasizesnegotiationandagreementsbetweenrelevantstakeholders.

2 Inthiscontext,thenewinitiativebyHerbandSchöpfel(2018)toestablishadomain
ofcriticalopenaccessstudiesforthesupportofopenaccessvalueshastobevery
muchwelcomed.
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valorizationofthegainsthattheyactuallymade,especiallybythoseskeptic
ofchangesofscholarlypublications.

Thetermcohesionandthediscussionofdesigndecisionsthatsupport
cohesionreferstothedescriptionofscholarlypublicationsasmodesof
communicationthatweredevelopedattheendofthefinalchapter.The
introductionmentionedthatacertainnotionofscholarlypublications
needstobedevelopedinordertore-configurethediscourseondigital
publications,andmodeisthecautiousresponsetothisneed.Itfur-
thermore became clear why this notion has to remain cautious: although 
thephenomenaofmodeandstabilityincommunicationarecrucialissues
forthepurposeofcommunicationingeneral,resourcesarenowavail-
ablefortherealizationofsituationalcommunicativegoalswhichformerly
shapedthepossibilityofcommunicatingassuch.

Itwassaidthatmorethanever,formishardlyseparablefromcontent.This
isjustanotherwayofphrasingOwen’sremarkthatdigitaltechnologies
aretechnologiesthatareformedinsteadofformingtechnologies.Itis
thereforenotreasonabletoassume,nortostrivefor,theonenewpub-
licationformat,notevenforthefewestimaginablenumbersofformats.
Heterogeneityofpublicationformatsisandwillbeafactofpublishingafter
thedigital.Torealizeandtoacceptthismaysignificantlyhelptoovercome
greatpartsofthefrustrationinthefield.Itisthereforenecessarytorefrain
fromoverambitiousideasofdefiningcontemporaryscholarlypublishing,
anideawhich,forinstance,drivesthefieldsofSPs,EPs,ROs,andothers.

Thisdoesnotmean,ontheotherhand,thatpublishingformatsshould
bearbitrary,adirectionthatcanbeobservedinsomeargumentsofTPs
andHPs.IftheongoingsuccessofthePDFistobeinterpreted,thenitis
both,theincapacityofthedigitalpublishingfieldtodealwiththeextent
ofdifferentandconflictingdemandsarticulatedinthefield,aswellasthe
unsystematizedorwelcomedrandomnessofoptionsfor“goingdigital”in
publishing.Nonewtypeofscholarlypublication,butneithernotypingat
all,thatisthespaceinwhichscholarlypublishingfindsitselftoday.Thisis
thesituationofpublicationsintermsofcommunication.

TheexampleofthechainofdevelopmentsfromSPstoNPstoMPs,as
wellasthecoexistenceofprofessionallyoperatedresearchblogsnextto
monographpublications,showverywellhow,indefinedsocialenviron-
ments,demandsfordifferentlevelsofpublishingexistinparallel.
Accordingly,certainformatsmightbecomepublishingmodesacross
differentsocialenvironments,andineachenvironment,therewill
probablybemorethanonepublishingmode.Asystematicdescriptionand
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developmentofthisecology,incontrasttotheoftenisolatedorstrongly
focusedcontributionsinthepast,isataskforfurtherresearchonscholarly
publishing.

Concerningtheanalysisoftheeffectsofdigitaltechnologiesonthesemi-
oticlandscape,itseemsappropriateindeedtoconceiveofpublishingfrom
astandpointofcommunication.Incontrasttothewayofdoingsointhe
fieldofdigitalpublishing,inwhichthemeaningoftheconceptofpublishing
remainswidelyunrelated,publishingisanorganizationalintervention
intocommunication.Assuch,thetwoareneitherthesamenoropposites.
Publicationsinformofcommunicationcreateacontinuum,inwhichdue
todigitaltechnologiestransitionshavebecomeextremelyfluentandare
markedbydifferentcommunicativegoals.

Itwouldinanycaseoffergreatsupporttoresearchonnewformsof
scholarlypublishingtoevaluateandsystematizethebackgroundsand
goalsofactsofscholarlycommunication,andrelatethemtopossible
formats.TheargumentofPettifer'setal.(2011)observationsonthesuccess
ofthePDFhasemphasizedthisalready.Thisstudyhasalsotakenafirst
stepinthisrespect,evenifitonlymadeepistemologicalgoalsandgoals
ininnovationtransparent.Itshouldbeobviousfromtheargumentsgiven
thatcommunicationgoalsmeansomuchmorethanthis.

Thedescriptionofpublicationsas“currency”forthecurriculaofacademics,
thedisseminationofknowledge,ortheprovisionofaccountabilityfor
truthareallaspectsthat,ofcourse,arenotfalse,butfartooabstractfor
understandingtheentirecontextofdifferentcommunicationstoday.Vari-
ationreferstoquestionssuchas:disseminationtowhom,whatkindof
knowledge,whichstep,whatpartofthecurriculum,andmanymore.

Theabovementionedcontinuumofstabilityofnewformsofscholarly
publicationsbringstomind,again,thepositivementionoftheJournal
forDigitalHumanitiesandtheOLBs,fortheireffortto“lift”certaincom-
municationstomoreformalformsofcommunication.Scholarlypublishing
afterthedigitalisindeedanactivitythatdefinescertainorganizational
stagesinthiscontinuum.Suchstagescorrespondtoclearlydefinedcom-
municationstrategies,withenvironmentsabletosustainthem.Theydo
notexistjustbecauseitispossibletoimaginethem.Accordingly,itisnot
necessarytogenerallytreatatweetoratwitterdumpasapublication,like
thepublicationtaxonomysuggests(WorthingtonandFurter2014).Never-
theless,communicationgoalsmayexistthatmakeitworthtransforming
suchtweetsordumpsintopublications,byliftingthemintoacontext
thathasanotherorganizationalstageandaddsstructure.Inthisrespect,
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theDebatesintheDigitalHumanitiesseriesprovidesanotherinsightful
example.Theseanthologiespublish,amongotherthings,textswhichhave
beenwrittenandpublishedasblogpostsalready.Accordingly,theypull
contentoutofamoreday-to-dayandephemeralpublicationcontextand
stageitinapublishingenvironmentwithgreatersocial,infrastructural,and
symbolicsupport.Followingsuchexamples,publishingafterthedigitalcan
alsobedefinedasstagingcommunication.Thetaskforanaccompanying
researchfieldwouldthenbetotakecareofpopularorpromisingstages.
Foreachpublicationmodetoariseitishencealsonecessarytoaskhowfar
staging,intermsofintendedorganizationalcomplexity,hastogo.

Theanswerstothisandother,aforementioned,questionsthatattemptto
describetheattitudetowardsscholarlypublishingafterthedigitalhaveto
comefromanautonomousconceptualspaceofpublications.Thisspace
isrenderedbythepotentialtodesignmorethanephemeralformations
betweentechno-materiality,socio-culture,andepistemologico-semiology,
butindeedalsolessstableonesthanrequiredfortheultimateresource
of“objectivation,”asOwenhasputit.Itmustrefrainfromobjectifying
theobjectivationfunctionofpublicationsitself.Theseabovementioned
formationsdonotjustemergealongtheway.Thisiswhattheexperiences
ofthefirstandthirdperiodofdigitalpublishingcanteach.Neitheronly
afascinationfornewwaystorepresent,norethicaldrivestorestructure
thepoliticaleconomyofknowledgeproductionanddissemination,and
certainly not the implementation of technological principles will be able 
tohelpsaturatethelandscapeofscholarlypublishing.Instead,publishing
modeswillemergeinspaceswherecosts,motivations,andbenefitsinsuch
areasareabletoaccommodateeachother.Andthereisstillalongwayto
goforthistohappen.

Accordingtotheargumentspresentedinthelastsections,thekeyquestion
ofaresearchfieldofscholarlypublishingtodayactuallyis:whenisit,and
shoulditbe,publishing?Thisisaquestioncallingforconcreteanswersin
concretecontexts.Thenotionofarevolutiontocomeanditscounter-claim
thatnosubstantialchangeswillactuallytakeplace,that,asshowninthe
introduction,somuchdrivetheengagementintothefieldofpublications
today,requiresomefinal,generalanswers.Totherevolutionaries,asuit-
ableresponsealludestoatitlebyUBadvocateBrunoLatour(1993).Justlike
hetriestoconvincethat“wehaveneverbeenmodern,”itcouldbeargued
thatthereneverhavebeendigitalpublicationsandtherewillneverbeany.

Aresponsetotheskepticswouldbetoemphasizethatthediscourse
ondigitaltechnologies,andthedrivetowardsdigitalpublicationshas
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disruptedscholarlypublishingtoomuchalready.Whethersuchrealities
emergedunderquestionablecircumstancesornotisofsecondarycon-
cern.Itcouldevenbearguedthatitisnotsomuchabouthowconvincing
thesecircumstancesare,butabouthowmuchthehistoricalconfiguration
ofscholarlypublicationsdealtwithitsownquestionablecircumstances,
heterogeneity,andimaginarydrivers.Ittherebymighthavecausedthe
drivetowardsdigitalpublicationsinthefirstplace,longbeforedigital
technologiesgaveitform.Inanycase,theimportanttasknowistomake
senseoftheserealities.Thepresentstudyhastriedtocontributetothis
task,byprovidingthemeanstoseeandbuildsomepatternswherethereis
somuchregretaboutheterogeneity,orcelebrationofmessiness.
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