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The paperdeals withsigns of the emergingdigitalsociety,whichis considered to bringa new form of cu ltu re –D igitalcu ltu re.A
nu mberof featu res of D igitalcu ltu re are discu ssed.O ne of su ch featu res –emergence of cyber-physicalsystems.Itis shown that
characteristics of the cyber-physicalsystems correspond to symptoms of the digitalsociety:blu rringof distinctions between reality
and virtu ality;between people,machines and natu re;reversalfrom scarcity to abu ndance of information;shiftingfrom primacy of
entities toprimacyofinteractions.These symptoms,beingmanifested incharacteristics ofthe cyber-physicalsystems,define aspecific
characterof the technologicalcu ltu re of digitalsociety and allow predictingits tendencies.
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1 Introdu ction
O u rsociety is movingto the D igitalera,whichis consid ered the fou rthrevolu tion in the mankind history
[3] .The first,C opernicu s revolu tion changed the conceptabou tthe mankind being the centre of the
Universe.The second revolu tion (D arwin’s revolu tion)led to u nd erstand ingthatahu man is notthe u niqu e
creation bu t a part of the natu re, being ju st а resu lt of the animals’ evolu tion. The third  revolu tion 
(revolu tionofFreu d )cancelled the convictionthatconsciou snessofahu manbeingis fu llypred ictable,i.e.,
thatwe canalwaysu nd erstand whatis goingoninthe hu man mind .Tod ay,we feelthe ad ventofthe fou rth,
d igitalrevolu tion.The d igitalrevolu tion,similarly to the three previou s revolu tions,relates to very
fu nd amentalprinciples accepted byahu man being.Itchanges the peoples’u nd erstand ingof theirplace in
the world from beingju stapartofthe natu re,to beingalso partofthe artificialworld created bythem.The
people startperceivingthemselves as “the kind of informationalorganisms thatlive,flou rish,interact,not
as stand -alone entities bu tas networked agents in aworld thatis mad e of information”.

The main d istinctive featu re of the fou rthrevolu tion is recognition by people of existence of infosphere,
and self-recognition by the people as informationalorganisms (inforgs).Q u ite ashorttime ago the term
“infosphere”wasrou ghlycorrespond ed tocyberspace,extend ed bytrad itionaloff-line and analogu e sou ses
of information.This infosphere was perceived the totality of informationalagents and objects,services,

relations,processes as wellas the space within whichtheyinteract[2] .

The cyberspace was perceived as anew,comfortable kind of commu nication technology.In particu lar,
even an interface (browser),whichconverted the Internetinto the world wid e web,was perceived (and is
often perceived even now)only as hypertext,and ju stbeingmore ad vanced and more convenientto u se
than a regu lar book.Su ch a perception of cyberspace correspond s to u nd erstand ing it as ju st one
technologicalachievement.A ctu ally,some years ago itwas d ifficu ltto argu e againstsu chaposition,since
ind eed ,the Internetconsisted of aplu rality of interconnected web pages and ,globally,served as ahu ge
storage of information.
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H owever,this situ ation has rad ically changed some years ago,with the emergence of the new Internet
technologies,which are wid ely known u nd erthe name W eb 2.0.A tthattime,anew u nd erstand ing of
cyberspace appeared ,whereby its meaningd iffers from the pragmatic perception of cyberspace as atool.
C yberspace has become anew,virtu alreality,i.e.itappears thatnow ou rlives are linked to aprolonged
and meaningfu lexistence in cyberspace.A s aresu lt,amentioned new u nd erstand ingofthe cyberspace has
appeared .W e have associated the cyberspace withou rsecond ,virtu alreality,whichis an extension of the
trad itionalone.

N evertheless,tod ay we have come to amore generaland more precise d efinition of the infosphere and its
interrelation withthe concepts of cyberspace and Internet.B y separatingthe informationallife of hu mans
from theirreallife,we miss one of the mostimportantphenomenaof the d igitalrevolu tion –perceiving
ou rselves as inforgs,whichinteractwithinformation artefacts.The wid e d istribu tion and u se of variou s
smartd evices,the d istribu tion of Internetof Things (IoT)etc.d emonstrate the limited characterof old
d efinitions of infosphere.

A ccord ingto Florid i,“Infosphere is synonymou s withthe whole reality.Itis away of referringto what
there is,byad optinganinformationalperspective.Thismeansequ atingthe Infosphere towhatphilosophers
callB eing.Infosphere is averypowerfu lconcept.Itmeans havingau nified vocabu laryto talkabou tD N A ,
compu ters,physicalparticles,avatars,socialenvironments,hu mans,companies or webbots as agents,
interactions as forms of commu nication,biosphere,ecosphere and cyberspace,and so forth”.

Inthe presentpaper,we su ggesttoconsid erinformationalartefactsascyber-physicalsystems(C P S),which
are anew type ofsystems.O none hand ,C P S isaresu ltofevolu tionoftechnicalsystems,onthe otherhand
–appearance and d evelopmentofC P S isasymptom/featu re ofanew d igitalsocietywhere bord ersbetween
people,artefacts and natu re are blu rring.In this work,we also presentand analyse othersymptoms of the
d igitalsociety and illu strate su chothersymptoms by variou s characteristics of C P S.

W e analyse the d igitalsociety as acu ltu ralphenomenon.C u ltu ralspace of any society is formed on the
basis of three faces of cu ltu re:spiritu al,social,and scientific/technological.W e show thatin the d igital
society,the main phenomenon of its spiritu alcu ltu re is aso-called online personality.In tu rn,the social
cu ltu re of the d igitalsociety can be d efined bythe enhanced socialawareness.

W e consid erthatthe main find ingof the presentworkis recognition of C P S as one of the main factors
affectingthe d igitalsociety.W e see thatemergence of C P S affects the technologicalcu ltu re of society.
M oreover,the very natu re of C P S having d eep interrelations with a hu man personality and its social
behaviou rhas to be consid ered as acommon phenomenon of the d igitalcu ltu re.

The paperis organized as follows.The cu ltu re ofd igitalsocietyis d iscu ssed in Section2.Symptoms ofthe
d igitalsociety and their manifestation in cyber-physicalsystems are presented in Section 3.Section 4
conclu d es the paper.

2 C u ltu re of digitalsociety

2.1 Three-dimensionalspace of cu ltu re

O ne well-established presentation of hu man cu ltu re is in the form of so-called “three-d imensionalspace of
cu ltu re”,whichis d efined by three axes:aknowled ge axis,aregu lations axis,and avalu es axis [6] .These
axes are formed between three plains correspond ingto three faces of hu man cu ltu re:spiritu al,social,and
science-technological.

The symptomsoftransitionintoad igitalsocietyare reflected innew trend sofacomprehensive reality.W e
willconsid erthese trend s as respectively correspond ingto the above three faces of cu ltu re.
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The spiritu alcu ltu re of d igitalsociety (and of any othersociety)is sensitive to ahu man personality,to its
self-id entification,and to the perception of the person-society interaction.In the d igitalsociety,the
characteristics are manifested bythe appearance ofthe networked personality,aso-called P ersonalId entity
O nline (P IO )[1,16] .

Takingintoaccou ntthe role ofthe socialcomponentofcu ltu re inad igitalsociety,we believe thatthe main
featu re of the socialcu ltu re in d igitaleracan be formu lated as enhanced socialawareness.This enhanced
awareness infiltrates into allsid es of life,bu tthere is a new perception by hu mans of two socially
meaningfu lconcepts:a)the SocialM ed iaas the mainenvironmentofformingthe socialconsciou sness and
b)d igitalartefacts as socially behavingentities.

The science-technologicalcu ltu re of the d igitalsociety is mostsensitive to the two separate phenomena.
The firstof them relates to the scientific cu ltu re,and the second –to the technologicalone.The scientific
cu ltu re (the partofscience-technologicalcu ltu re)isaffected bythe abu nd ance ofd ataand tothe free access
toknowled ge,whichisinherentinthe d igitalera.From the eraofEnlightenment,the id eaofencyclopaed ic
knowled ge was constantlyaccompanied byboththe scientific researchand the ed u cationalsystem.Intu rn,
the technologicalcu ltu re of d igitalsociety,whichis oriented on d esigninginformationalartefacts,has its
own trend manifested byemergingC yber-P hysicalSystems (C P S).

Su mmarizing,we can claim thatthe main trend s in the cu ltu re of d igitalsociety are:O nline personality,
Enhanced SocialA wareness,and C yber-P hysicalSystems [10 ] .

N ote thatthe above three trend s ratherd efine d evelopmentd irections ofthe d igitalsocietycu ltu re,thanthe
cu ltu re perse.Itis impossible to accu rately d efine the d igitalcu ltu re tod ay,as wellas to forecastwhatit
willlooklike in the fu tu re.

P resently,we willtry: a) to imagine a society where Enhanced SocialA wareness d ominates b) to
u nd erstand whatisthe characteristic featu re ofthe spiritu allife ofnetworked personalities,and c)toforecast
how the abu nd ance of information and C yber-physicalSystems willaffectthe d evelopmentof science and
technology.D efinitions of the main cu ltu raltrend s of d igitalsocietyare presented in Table 1.

Table 1 D efinitions of cu ltu raltrends of digitalsociety

Face of cu ltu re P henomena N eu traldefinition V alu e-laden definition

Spiritu alC u ltu re O n-line personality A bilityof W ebsites to d istingu ishone
ind ivid u alfrom another

P ersonalityformed in N etwork

SocialC u ltu re SocialM ed ia Use of W eb apps su pportingcreation of
u ser-generated content

N ew wayof formingsocial
consciou sness

SocialA rtefacts Enhanced commu nicative featu res of
artefacts

P erception ofd igitalartefacts as
sociallybehavingentities

Science and
Technological
C u ltu re

D ata-intensive Science D atagrowingfasterthan technology Fou rthparad igm of science

C yber-P hysicalSystems Systems combiningtechnologies of
compu ting,networkingand information,
and ofphysicalartefacts

A rtificialinforgs,inhabiting
infosphere

C olu mnsofthe table correspond sto:aspecific face ofcu ltu re;the name ofthe phenomenond efiningthe correspond ingface ofcu ltu re;
two d ifferentd efinitions of the correspond ing phenomenon:(1)neu tral,which is trad itional,technology-oriented ,and (2)valu ed -
lad en and hu manitarian,whichcorrespond to the spiritof the presentpaper.
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Since eachof the mentioned trend s (phenomena)correspond s to specific faces of cu ltu re,they maybe
schematically mapped into the “space of d igitalcu ltu re”(Figu re 1).

Figu re 1 Space of digitalcu ltu re

W e argu e thatthatabove-mentioned trend s (phenomena)form the cu ltu ralspace of the d igitalsociety.In
nextsections,we willd iscu ss eachof the trend s.

2.2 O n-line personality-factorof spiritu alcu ltu re

Technologically,the O n-line P ersonality relates to the network's ability to recognize personalities
inhabiting it.Recognition of apersonality by the network creates asitu ation,in which “the recognized
person”begins to perceive networkcontentas correspond ingto his/herpersonalfeatu res.A s aresu lt,each
person “sees”the network ata d ifferentind ivid u alangle,in other word s -each person forms his/her
su bjective opinion abou taspecific topic.

Simu ltaneou sly,aperson forms his/herown personality in the network.Forming anetwork personality
takes place in a complex and mu ltilateralinteraction with other network personalities,informational
artefacts and network commu nities.N ote thata so-called “on-line personality”may d iffer from the
correspond ingtrad itional(off-line)personality.Forms and specialfeatu res associated withcreation of a
d igital(network)personality have notyetbeen stu d ied .H owever,itis alread yobviou s thatpersonification
ofan inhabited networkd irectlyaffects one ofthe mostfu nd amentalqu estions of hu man cu ltu re “W ho am
I?”.Socrates tau ght:“ Know thyself! ”,P etrarkaasked “who are we,where are we from and where d o we
go?”.The problem “whatis ahu man being?”is one of the main open philosophicalqu estions.
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Relationsbetweensu bjectshavingd ifferentd egreesofcomplexity(anind ivid u al,agrou p,oracommu nity)
may be d esigned as amu ltileveland mu ltifaceted interrelation process,whichacqu ires increasingly more
d iverse forms.H owever,atthe centre of the mentioned interrelation,there willalways be apersonality
playinganactive partinthe commu nicationprocesses.Su chapersonalityshou ld be capable ofbroad ening
the variability of the connections,as wellas be capable of searching for new ways and d irections of
interaction.

Su chad ynamic situ ation can be d eveloped in any cu ltu ralcommu nity,and may become anew mod elof
interaction in the contemporary world .The emergence of the on-line personality,in tu rn,reflects the
fu nd amentalchanges taking place in the society;these changes are symptoms of ou r society being
transformed into ad igitalsociety.

O n-line Id entityorP ersonalId entityO nline (P IO )[1,8 ,16] is awayofchoosinghow to presentoneselfas
a personality in network.The conceptof P IO personifies a specific characteristic of an ind ivid u al's
behaviou rinanetworkenvironment,whichmanifestsitselfinthe form ofau niqu e opportu nitytoform and
exhibitthe ind ivid u al’s id entity d ifferentlythan itis d one in reality.

P ersonalityis somethingthatbelongs to aperson,amod elthatd evelops in his/herhead ,his/herind ivid u al
id entityand collective consciou sness;this mod elhasevolved incertainplaces:society,family,and cu ltu re.
In contemporary life,the d istinction between online and offline is being blu rred .The life of people as
informationalorganismsisrapid lybecomingnormallife and greatlyaffectspersonalityformation.The line
between arealperson (orthe ‘‘offline’’one)and his projection onto networked reality(the ‘‘online’’self)
is becomingblu rred and the mostintimate thingthatwe can have -ou rown persons and ou rown selves -
are beingaffected significantly bythese technologies.

Self-perception of an ind ivid u alin ad igitalsociety notonly may change -itis alread y changing,and not
onlycognitivelybu talso throu ghbehaviou r.A nind ivid u almayformu late and oftenformu lates his id entity
inanetworkd ifferentlythaninthe trad itionalworld .Eachpersoncreates hisowninfosphere d u ringhis life
bypresentingknowled ge abou thimselfthathe himselfprod u ced ,byhis thou ghts and his memories.M any
people are now constru ctingtheiralternate personas online;socialnetworks,whichare assu med to be the
place where one reveals oneself to others,are also being u sed in su ch away as to presententirely new
personae tothe pu blic.Some people preferu singtheirrealnames while actingonline,whereasothersprefer
tobe anonymou s,id entifyingthemselvesbymeansofpseu d onymsthatrevealvaryingd egreesofpersonally
id entifiable information [12,13] .

P apert[15] noted thatapersonalization process is strongly connected with expressing and forming the
personalid entity.A ccord ing to P apert,the meaning of “personalid entity”comprises:a)su bjectivity of
knowled ge regard ingthe meaningof actively u singpersonalknowled ge thatexists in one’s mind ,instead
of u sing exclu sively the commonly accepted objective resou rces of knowled ge;b)personalknowled ge
instead of u singapre-stru ctu red and commonly accepted su bjectknowled ge.

P apertemphasizes the intimacy of the hu man presence in intellectu alenvironments;he mentions thatthe
personalcomponenthas always been notonly an essentialcomponentof hu man environments,bu talso an
exclu sive one.A tthe same time,virtu almicro-world s,when representingahighly personalenvironment,
are often d evoid of the mostimportantcomponent:the socialcomponent.

A ccord ingtothe P apert’sconstru ctionistapproach,the hu manenvironmentofthe new d igitalrealityshou ld
combine its classicalpersonal/intimate componentwithasocialcomponent.Recently,su chacomponent
was recognized as collaboration ofinforgs within the new,networked reality(infosphere).The recognition
by hu mans of themselves and of informationalartefacts as inforgs,whichinhabitthe infosphere is one of
the main factors of the d igitalsociety.
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2.3E nhanced socialawareness -factorof the socialcu ltu re

Technologically,the infrastru ctu re of d igitalsociety is anetworkthathas:a)the capability of receiving
variou s types of contentfrom its participants (inhabitants),and b)the capability of su pportingintensive
commu nication amongahu ge nu mberofparticipants (inclu d ingthe exchange and the common analysis of
variou s types of content),and as aresu lt–the capability of formingvirtu alcommu nities.

The d ynamism of a mod ern hu man being expresses itself in formation and  establishment of а N etwork 
Society.Socialization becomes the main componentof commu nication in tod ay's networks.The social
characterof the networks contrad icts to hierarchicalmod els of commu nication,where the principles of
vertically arranged statu s and su ppression d ominate.The socialnetworkconverts interaction between its
u sers into stable socialcommu nication,and brings itto ahigherlevelin d evelopinganew d igitalsociety.

The networksocietyis ad irectchallenge foracivilsociety,whichwas the main achievementin cu ltu re of
the ind u strialera.Ind ivid u alsu ccess in the eraof acivilsociety was measu red in terms of su ccess related
to the ind ivid u alcharacterof professionalactivities of ascientist,an engineer,oran artist.Tod ay,the
transition to so-called hyper-connectivity generally changes the above parad igm.Tod ay,the network
personalityis,firstofall,apersonalitythatexplores virtu alspace togetherwithothernetworkpersonalities
and createsmu ltiple virtu alcommu nitiesasbasic stru ctu res ofthe new-bornd igitalcivilization.Su chanew
socialsitu ation we su ggestto characterize as an enhanced socialawareness.The awareness comprises two
main factors:a)perceptionofSocialM ed iaas anew platform offormingthe collective consciou sness;and
b)perception of d igitalartefacts as socially behavingentities.

Socialmed iais trad itionally d efined as nu merou s W eb applications su pportingthe creation and exchange
of u ser-generated content.Tod ay,when the socialmed ia plays a significantrole in the sociallife we
consid er it as acu ltu ral phenomenon,su bstantially intensifying and enhancing interpersonal
commu nication and significantlyalteringthe natu re ofthe relationshipbetweenanind ivid u aland asociety
(“personality-society”).N ote thatthe relationships “personality-personality”and “personality-society”are
immed iately perceived as simple and are u npreced ented ly mu ltifaceted . The simplicity of
relationship/mu tu alconnectionsisclearly seeninthe availabilityofnew commu nicationtools(from mobile
d evices to socialnetworking sites)forany levelof society,regard less of ed u cation,age,and economic
statu s.D iversity of commu nication connections is anew phenomenon related ,forexample,to the above-
mentioned P IO ,and to the factthatan id entity and personality in cyberspace can be perceived notonly as
arealperson,bu talso as an artificialobject.

In the eraof socialmed ia,socialconsciou sness is formed in accord ance withnew,previou sly u nknown
principles,thu s establishingnew goals in allpu blic institu tions.In W eb 2.0,the possible forms of network
activity are extremelyd iverse.These forms inclu d e blogs and foru ms,socialnetworks,wikis,etc.

The mostimportantfactto be recognized in the cu ltu re of the new d igitalsociety is thatapersonality has
increasingly more activities in the virtu alworld ,and thatapersonalityactu allylives in the virtu alworld in
parallelto the realworld .The virtu alworld is notonly the Internetin its common meaning.Itis the
infosphere,whichisbu iltbyhu mansonthe topofreality.Thisinfosphere isintegrated inthe contemporary
reality.A ctu ally,the infosphere forms the new reality.H owever,itessentially d iffers from reality in its
trad itionalsense.The enhanced socialawareness is rooted in the factthatpeople realize aware abou ttheir
personality notonly in reality,bu talso in their ind ivid u alinfosphere,which commu nicates both with
infospheres of otherpeople and withinformationalartefacts.

The new,networked environmentinhabited by inforgs,has notbeen stu d ied yet.The infosphere is stillat
the stage of self-forming.In this new environment,people actu ally and in qu ite astrange mannerretu rn to
their “pre-historical”past (e.g.,to forests or to the W ild W est) when everything was u nclear and
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u npred ictable regard ingpeople's interactions withnatu re.Tod ay,the situ ation is analogou s,bu tnatu re has
been replaced by the network.The recentsitu ation in infosphere is often called “ad igitalfeu d alism”and
estimated the relative state of the d igitalsociety as the early med ievalperiod .The importantfeatu re of the
new environmentbeingexplored tod ay is its u npred ictability.In contrastto the u npred ictability of natu re,
the u npred ictability of infosphere is absolu te,since people have neverexperienced itand d o nothave any
id eas abou t what it is.O n the other hand ,in contrast to other emerging technologies (e.g.N ano-
technologies,gene engineering) infosphere is relevantto everybod y since itis ou r new reality,i.e.
everybod y lives orwilllive in itin the nearfu tu re.Itis obviou s thatanew,networked consciou sness will
be formed in su chanew world .

2.4 E mergence of C yber-physicalS ystems –factorof technologicalcu ltu re

C yber-physicalSystems (C P S) representa specific branch of complex technicalsystems conferencing
knowled ge and technologies of compu ting,networkingand informing,and those of physicalartefacts and
engineered systems toward s operatingand servicingin hu man and socialcontexts.In the cu ltu ralcontext,
we consid er C P S as the artefacts owing characteristics thatallow them to be inhabitants of the newly
recognized infosphere –anew habitatcorrespond ingto the d igitalsociety[17 ] .

H u mans behave as informationalbeings notonly in cyberspace,bu talso (and even more) in reality.
H owever,the reality is permanently changing by accommod ating more and more other informational
entities,which,in tu rn,may also serve as artefacts.A wareness abou tsu chan u nexpected phenomenon is
an importantfeatu re of the d igitalepoch.

Trad itionally,people perceive technology as ageneralized toolassistingthem to solve specific practical
tasks.Su ch a conceptsu pposes thatcompu ters,commu nication means,software means,gad gets are
consid ered as variou s “technologicaltools”.M oreover,the mentioned opinion is su pported by the belief
thatpeople d o notinteractwith su ch “tools”in asocialmanner.Su rprisingly,su ch aperception abou t
technologicalmeans logically fails in the case of commu nication means and compu terprograms.Ind eed ,
people sociallyinteractwithmeans of d igitalcommu nication.Ittakes place even if people d o notperceive
the commu nication means,programs and med iaagents as partners in the frame of acommon commu nity.
(Itis interesting thatallroles existing in the world of socialinteraction are applicable to the world of
commu nication and to the world of compu terprograms).

Thatd elu sion stems from two reasons:

1 Evolu tion.The main portion of hu man beings'evolu tion passed withou tany technologicalcommu nication means.Su ch means
appeared onlyin 20 th centu ry.D u ringthe previou s 200000 years of evolu tion,onlythose who acted sociallycou ld be consid ered as
personalities.P eople are therefore accu stomed to thinklike that.O n the otherhand ,ou rbrain has an ancientcliché thatany active
entityis alive organism,and thatanyfu nctioningentityis eitherahu manbeing,orsomethingsimilartoahu manbeing.This cliché
is verypowerfu land controls ou rbrain irrespective of ou ru nd erstand ing.

2 Itis acommon preconception thatasocialobjectis perceived as an objectwith intelligence.O u rsociety was notprepared to
perception of,and to co-existence withmachines,whichbehave socially.

The mod ern commu nication environmentcaptu res ou r consciou sness,thou gh itstillsu pports ou r old
schemes of behaviou rand perception d eveloped and proven by ages of evolu tion.P eople reactto info-
imitations of natu ralobjects orsocialroles as if su ch imitations were realobjects.Ind eed :compu ters,
artefacts,otherinformationalorganisms d emonstrate socialcharacteristics/behaviou rand receive social
reactions from people.A simple example of the socialinteraction withartefacts is ou rcollaboration with
mobile d evices.The levelof the personalization of ad evice strongly d epend s on involvementof its owner
in variou s socialand contextaware activities.A s a resu lt,ata certain levelof personalization,the
complexity of interactingsoftware agents,apps,or/and mash-u ps lead s to transformingthe d evice into a
very complicated informationalorganism.Interaction withsu chad evice requ ires specific commu nication
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skills bothfrom its ownerand from any otherpossible u ser.A notherexample is achild ren toy that,when
beingconnected tothe network,changesitsbehaviou rd u e to u pd atingitsembed d ed software orinteracting
withanothertoy.

W e are to live in the heterogenic societyinhabited byinforgs.Su chasocietycomprises bothhu manbeings
and artefacts havingsome specialfeatu res,while the artefacts u nd ergo very rapid evolu tion and become
more and more socially meaningfu l.

Thu s,avery interestingand u npreced ented cu ltu ralphenomenon of the d igitalsociety is the emergence of
cyber-physicalsystems,the systemsthathu manscreate bythemselvesprovid ingthem withabilityofsocial
behaviou r.N eed less to say thatsu chan objective is new in engineeringpractice.W e callsu chad esign as
socially aware design.

The conceptof socially aware d esign is d ifferentfrom the known conceptof socially aware compu ting,
which comprises:a)novelmethod s formonitoring and analysing socialinteractions;b)su bsu ming the
information from many ind ivid u alinteractions;and c)d evelopingcollaborative,“social”algorithms [14] .
In contrast,the proposed here socially aware d esign is d esign for socialbehaviou r of the artefactto be
d esigned .In otherword s,the aim of su chd esign is to provid e the socially recognized interaction of the
artefactwithotherinhabitants of the networkenvironment.

3C haracteristics of C P S as S ymptoms of D igitalsociety

In this section,we d iscu ss symptoms of d igitalsociety[2] and theirmanifestation in aform of
characteristics of cyber-physicalsystems.

3.1 B lu rringthe distinction between realityand virtu ality

The d u alism “reality-virtu ality”has d eeproots in hu man history.A ctu ally,this d u alism accompanied the
mankind while creatingcu ltu re [2] .

The post-ind u strial,d igitalsociety is characterized by intensive virtu alization.Itis particu larly evid entin
the factthatpeople interactwith the environmentind irectly,throu gh compu ter interfaces.A s aresu lt,
environmentactu ally loses its realcharacterand becomes virtu alforthe people.O ne simple example of
su chvirtu alization relates to behaviou ralpatterns ofthe people beingmembers/citizens ofad igitalsociety.
Su ccess in variou s activities of these people more and more d epend s on theirability to ad equ ately and
effectively reactto events by means of a compu ter interface (rather than on their actions in reality).
M oreover,the compu terinterface sometimes replaces reality even in trivialsitu ations.Forexample,ten
years ago people checked externaltemperatu re u singan ou td oorthermometer,bu ttod ay people willmost
probably look for reports abou tthe externaltemperatu re,u sing the Internet,or willactivate software
applications in theirmobile d evices.

H owever,the virtu alization is notthe onlyd irection of the blu rring.There is also areverse trend (the trend
of reification)– from virtu ality to reality.Itappears particu larly in the factthatcompu ter simu lations
acqu ire realsignificance,and become more and more ind istingu ishable from reality.In otherword s,we
d ealwiththe two-way process of blu rringthe d istinction between realityand virtu ality.

H istorically, hu mans perceived virtu al (non-real) entities or events first as magic, then (since
Enlightenment)as something natu ralbu tu nknown thatcan be and has to be realized /stu d ied ,and later
(since the Ind u strialera)–as somethingtechnological,artificial,created by hu mans.The transformation
was grad u al,bu tthe three steps of perception always existed .D ifferentepochs can be characterized by
d ifferentrelations betweenrealityand virtu ality.Forexample,inthe M id d le A ges,beingthe eraofreligion
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and art,the virtu al component d ominated ,while in the Ind u strial era,the reification took place.
N evertheless,the d u alism reality-virtu alityalways remained .

Tod ay,in mostcases people are regu larto consid ernon-realphenomenaas artificial.Itis interestingto
remind M ax W eber’s “D isenchantmentof the W orld ”[7 ] as the aim in hu man cognition and science
research.In this sense,people tod ay,in the d igitalage make somethingopposite:they enchantthe world .
Ind eed ,we alread y ceased to be su rprised when find ou t even extremely u nexpected and amazing
technologicalinnovations.In asense,people began to believe in miracles! The Ind u strialsociety was the
societyofrationalism and reification.Incontrast,the d igitalsocietyis the societyofd e-reification,society,
where virtu alization of the realityd ominates [12] .

Since the Ind u strialepochand wid e d istribu tion of M od ern ed u cationalsystem,people are accu stomed to
consid errealphysicalevents and process as based on natu rallaws.The majority of natu re laws have two
importantfeatu res.Firstof all,these laws d ealwithphysicalphenomenarooted in conversion of energy.
Second ly,the majority of the laws are linear,which means they are d escribed mathematically by linear
equ ations.The whole trad itionalschoolscience cu rricu lu m is based on the above limitations.

In contrast,non-realentities/events are u su ally associated with processes,which d o notcorrespond and
evencontrad ictto the conventionallaws ofnatu re.M ostly,these new events and processes are:a)based on
transformation of information bu tnotonly conversion of energy;b)d escribed by u singalgorithms bu tnot
onlylinearequ ations.B efore the d igitalera,su chphenomenabeingu nexplainable bytrad itionallaws were
classified as non-real.

B eginning from the 20 th centu ry,information technologies,created anew perception of u nexplainable
phenomena.They are notconnected with natu re d irectly any more,bu tmore and more consid ered as
technologicallycreated .Inotherword s,tod ay,non-realbecomes artificial,whichmeans –real.V irtu aland
realentities/events are converging.A cyber-physicalsystem –is abrightand importantexample of the
converging.Ind eed ,comprisingbothphysical(real)and d igital(virtu al)parts su chsystem implements the
hybrid system where realand virtu alportions are inseparable.

3.2 B lu rringthe distinctions amongpeople,natu re,and artefacts

D u ringthe early mankind history,itwas qu ite easy to d istingu ishartefacts from natu re.Some blu rringof
the d istinction started since the Ind u strialera,when people acknowled ged thatthey are partof natu re,in
fu llcontinu ity with animals.Since the ind u strialera,artefacts and natu re have become intrinsically
connected ,throu ghthe establishmentof ind u striald evelopment.L ateron,d u e to su ccess of biotechnology
and med icine,hu mans and artefacts have also become linked 10.Recently,massive integration of variou s
sensors into the hu man life,and the progress of cognitive sciences and biotechnology have blu rred the
d istinction between hu mans and artefacts.Tod ay,the intensive growthof su chand otherartefacts,along
withimplementingthe id eaof almostfu llmonitoring-actu allynegate the conceptof natu re.

If d istinctions between people,natu re and artefacts no longerexist,whatd oes itmean,forexample,in the
ethicald omain?W hatisthe impactofsu chablu rringonthe hu mancu ltu re ingeneral,and onart,literatu re,
ed u cation in particu lar?

In the D igitalsociety,bothof the above-mentioned symptoms (i.e.,bothof the “blu rrings”)are reflected
by the networkpersonality.These symptoms affectone's self-recognition within the world ;consequ ently,
the changes in the self-recognition affectthe spiritu alinternalworld of aperson and finally -the spiritu al
cu ltu re in general:art,literatu re,philosophy.

O bviou sly,itis impossible to pred ictexactly whatwillbe the form and the contents ofthe spiritu alcu ltu re
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of D igitalSociety,since itis presently atits d evelopmentstage.H owever,the characteristics pointed ou t
above ind icate one importanttrend ,namely,the trend of forminganew personality,whichis the network
personality.

The blu rringd istinctions amongnatu re and artefacts can be seen in C yber-P hysicalSystems (C P S),which
are hybrid systems thatcan be classified neitherto pu re natu re norto pu re artefacts.M oreover,in C P S,the
blu rringbetween machines and hu mans can be seen.Ind eed ,beingable to have aqu ite sophisticated social
behaviou r,su chartificialsystems (in commu nication therewith)clearlycan be perceived as hu mans.

A notherimportantmanifestation of blu rringthe d istinction between natu re and artefacts is the emergence
of analyticalresearchmethod s in engineering.W e are accu stomed to analyticalmethod s as d ominatingin
the classicalexperimentalscience.To achieve the main goalof the science research,which is the M ax
W eber’s “D isenchantmentofthe W orld ”[7 ] ,researchers u se complex analyticalequ ipment.W hile science
equ ipmentis mainly analytical,than the instru mentation of engineeringcan be characterized as synthetic.
The engineering equ ipmentis u su ally intend ed ford esigning and fabricating new artefacts.Tod ay,the
situ ation has a tend ency to change.The main sign of this change is the wid e u se of analytical
instru mentation in engineeringresearches and practices (forexample,variou s probe stations).Engineers
analyse theirown creations in ord erto stu d y certain specific featu res and technologicalcharacteristics of
the artefact.Itlooks thatpeople afterd isenchantingof natu re d ealwith“D isenchantmentof the A rtificial
W orld ”!

W e consid erthe above new tend ency as reflecting the symptom of blu rring among natu re and artefacts
since scientistsd emonstrate similarattitu d eswhenanalysingbehaviou rofbothnatu raland artificialobjects.

3.3Reversingfrom S carcityto A bu ndance of information

The third symptom,namely,the abu nd ance of d ata(information),d rastically d istingu ishes the new d igital
society from its pred ecessors.There was always ashortage of information in previou s societies.A ccess to
information (like access to any valu able issu e whetheritis realorspiritu al)was always bothlimited and
time consu ming.

Tod ay the situ ation has rad ically changed .W e live in the erawhere information is easily accessible and
sometimes is even excessive.Und erthe new cond itions,the place of information in the system of hu man
valu es is beingchanged .O ne ofthe mostimportantchanges cau sed bythe information boom is the change
affectingscientific activities.In particu lar,scientific method ologyu nd ergoes some importantchanges.

Similarly to the cases of networked personality and network society,aspecific symptom exists thatis
related to the abu nd ance of d ata.M ore specifically,itind icates reversalfrom scarcity of information to
abu ndance of information.

The socialconsciou sness regard ing knowled ge is u nd erscored by the omniscience u topia.The above is
based onthe id eathat,ifwe knew everythingthatthere istoknow,we wou ld actperfectly,or,alternatively,
thatmistakes are d irectresu lts of lackof knowled ge [2] .

C ontemporarypeople,beingthe procreation of the encyclopaed ic id eal,are now su bjected to anew reality
whose main constraintis notthe knowled ge,bu tinstead -the peoples’attention capacity.Knowled ge is
becomingu biqu itou s in space and in time,easy accessible and always available.Tod ay,knowled ge is like
whatu sed to be anatu ralresou rce:itis plentifu land limitless.P eoples’conceptof bou nd lessness has
switched from natu ralresou rces to knowled ge.

Instead of aiming atsome encyclopaed ic overview to u nd erstand any id ea,people force themselves to
su rvive within the seaof information contentrepresented in variou s forms.M oreover,the information sea
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is not“clean”since itcomprises alotof d ataof qu estionable qu ality from u ntru sted sou rces,etc.P eople
d ealwiththe abu nd ance of information,which in tu rn requ ire new filtering activities like,forexample,
d igitalcu ration [4] .

Itis impossible to qu enchone's thirstby d rinkingwaterfrom ad rippingfau cet;similarly,itis impossible
to d o so from afire hyd rant.The transition from totalscarcity to totalabu nd ance and even red u nd ancy of
information,as manifested by the abu nd ance of d atain ad igitalsociety,is fu nd amentaland shou ld be
stu d ied .

Itis obviou s thatsu chan abu nd ance ofd atahas averyspecialmeaningto ou rscientific cu ltu re as hu mans.
Ind eed ,the shortage ofinformationand the hard access to knowled ge served as the basis ofou rscience and
the technology,which,in tu rn,formed the cu ltu re of ind u strialsociety.H ow d oes d atainflu ence science
and technology?This willbe d iscu ssed nextin the contextof cu ltu re.

“Since atleastN ewton’s laws of motion in the 17 thcentu ry,scientists have recognized experimentaland
theoreticalscience as the basic two research parad igms for u nd erstand ing natu re.In recentd ecad es,
compu tersimu lations have become an essentialthird parad igm.A s simu lations and experiments yield ever
more d ata,afou rthparad igm is emerging,consistingofthe techniqu es and technologies need ed to perform
D ata-Intensive Science”[5] .

Tod ay,in the eraof u biqu itou s access to d ata,the process of acqu iringnew knowled ge has been changing
significantly.Intensive growth of d ata,being transferred to cyberspace,has given rise to anew science
researchparad igm,the so-called Fou rthresearchparad igm,whichis D ataIntensive Science [5] .N ew ways
to prod u ce,store,and process d ataaffectthe mannerof how scientists work,think,learn,and collaborate.
The speed atwhichanygivenscientific d iscipline ad vancesd epend sonhow wellitsresearcherscollaborate
withone anotherand withtechnologists in areas of e-Science su chas d atabases,visu alization,and clou d
compu ting.O bviou sly,the new parad igm ofscience researchaffectsacad emic ed u cation.Itrelatesnotonly
to the style of teachingorto new learningactivities and environments,bu talso to somethingthatis mu ch
more significant,to the fu nd amental valu es of acad emic ed u cation.H aving been formed in the
Enlightenmentera,and having u nd ergone intense d evelopmentd u ring the ind u strialepoch,trad itional
valu es of science are continu ingto change.This emergingtend ency shou ld be stu d ied in d epth,since its
influ ence onsociety,socialconsciou sness ingeneral,and on the ed u cationalsystem specifically,cannotbe
overestimated .

Su mmarizing,the “reversalfrom scarcity to abu nd ance of information”affected the classicalscience
method ology and gives birthto the Forthscience parad igm called “D ataIntensive Science”.N otice thatit
is the phenomenon of science cu ltu re.W hatabou tthe technologicalcu ltu re?

In the sphere of technologicalcu ltu re,the situ ation is d ifferent.W e consid erthe symptom of “reversing
from scarcity to abu nd ance”broad erthan in the contextof information.W e assu me thatthe Ind u strial
society,beingthe societyof scarcity,have formed aspecific approachin engineering,whichis reflected in
allstages of d esign.The main principles of d esign were formu lated in the Ind u strialsociety,when the
Technology,actu ally,was born as an ind epend entscientific d iscipline.W hen we are talking abou tthe
d esign process,we u su ally d ealwith some constrains or criteria of optimization.C lassicalcriteria of
optimization were:overhead ,price,size,power d issipations and the like.The process of optimization
u su ally comprises anu mberof so-called trad e-offs among the criteria.A llsu ch criteriaare criteriathat
based on scarcity.In the situ ation of abu nd ance of resou rces,the optimization criteriaare going to be
changed .A long with the trad itionalscarcity based criteria,new d esign principles are emerging.Ind eed ,
who cares abou toverhead if resou rces are often almostu nlimited ?

N ew optimization criteriabeing based on the abu nd ance of recou rses are,forexample:secu rity,tru st,
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privacy,reliability,su stainabilityand others.D esign method ologies created accord ingto these new criteria
assu me solu tions withsignificantoverhead in ord erto achieve the main goals of the d esign.

The above criteriahave an importantspecific character:allof them are intend ed to optimize the fu tu re
fu nctioning of the system bu tnotju stthe system itself.Ind eed ,su ch d esign method s as:D esign for
Testability,D esign forSecu rity,D esign forSu stainability etc.are more oriented on the fu tu re fu nctioning
of the system than withthe system's itself.

The firstsigns of the above tend ency cou ld be mentioned acou ple of d ecad es ago,when d esigningof so-
called self-checking d igitalcircu its became the challenge.D esigning self-checking circu its requ ired a
specific kind of thinking,whichcomprised pred ictingtheirfu tu re fu nctioning.D esigners had to d evelopa
so-called fau ltmod elof the circu it,by constru ctingpossible behaviou rs of the system if aspecific fau lt
occu rs [9,11] .A ctu ally,the d esign of self-checkingcircu its is one of firstexamples of the new,fu tu re
fu nctioning-aware d esign.Tod ay,the majorityof d esigns have su chacharacter.

3.4 S hiftingfrom the primacyof entities to the primacyof interactions

O ne of importantsymptoms of the d igitalepochis Reversalfrom an entity's primacy overinteractions to
interactions'primacy overentities [2] .

This symptom can be explained as follows.

P eople paymore attentiontowhatentitiesare,and consid erinteractionsthere-betweenasasecond aryissu e.
Theyoftenconsid erthe strongerlead ershiporthe increased powerorcontrolasthe mainsou rcesofproblem
solving.C entralized ,hierarchicalstru ctu res play avery importantrole in socialconsciou sness,d espite of
so importantintellectu alachievements/concepts like d emocracy,hu man rights,open society,etc.

A new d igitalsociety inevitably requ ires to rebalance the relationshipto the self (focu s on id entity)with
the relationshipto the other(focu s on interactions).Itcan be d one byu singarelaxed approachforid entity
and astrengthened approach forotherness.W ith the d igitaltransition,the importance of interfaces and
interoperabilityis central.The significance of interactions becomes amatterof fact,and id entity is viewed
as the resu ltof allinteractions.

The networkof objects and its stru ctu re are more significantthan the elements/objects.The essence of an
objecthas notchanged .H owever,ou rperception of the object,whichbecomes interconnected withother
objects,has changed .The objectis notan inanimate entity anymore.B eing interconnected with other
elements of the network,the objecthas acqu ired some socialcontent.In atrad itionalsitu ation,an object
being the main entity always had a d ominating role in comparison with the network.Tod ay,in a
hyperconnected environment,the situ ation becomes inverse:an objectcannotbe the main issu e any more;
its behaviou rcannotbe pred icted and d esigned in ad vance withou tknowingthe stru ctu re and the content
of the network.O bviou sly,in the interconnected situ ation,the network(the interactions)is primary,while
the object(entity)is second ary.

Replacementof the hu mans’id eaof the object's priority by the id eaof givingpriority to theirinteraction
reflects (atleastpartially)rejection of the id eaof atrad itionalsociety and manifests transition to anew,
networksociety.A lthou ghwe cannotcharacterize the new d igitalsociety precisely,itis obviou s thatthe
above characteristics allows betteru nd erstand ingthe trend of the new society character.

L etu s conclu d e the Section 4 by su mmarizingabove d iscu ssion.Remind that,accord ingto ou rapproach,
the specific characteristics of cyber-physicalsystems correspond to the main symptoms of d igitalsociety.
W e have d ivid ed the d iscu ssed C P S characteristics fortwo categories (ontologicaland epistemological)
and su mmarized them briefly in Table 2.
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Table 2O ntologicaland Epistemologicalcharacteristics of cyber-physicalsystems.

O ntology E pistemology

B lu rringd istinction between realityand
virtu ality

1.Ind istingu ishabilityof realityand
simu lations

1.N ew perception of u nexplainable
phenomena

2.Replacingrealitybycompu ter
interface

2.A wareness abou thybrid entities

B lu rringd istinctions amongpeople,
natu re,and artefacts

1.Emergence of smartenvironments 1.Emergence of analyticalresearchin
engineering

2.Socialbehaviou rof artefacts 2.“D isenchantmentof the A rtificial
W orld ”

Reversingfrom Scarcityto A bu nd ance
of information

Emergence of ontology of information
abu nd ance

D ataIntensive Science -the 4-thScience
ResearchP arad igm

Shiftingfrom primacyof entities to
primacyof interactions

O ntologyof interactions replaces
ontologyof things

1.Stu d yingphenomenaas interactions of
entities

2.A wareness abou tnetworked reality

In the table,rows correspond tosymptoms ofD igitalSociety,colu mns–correspond toontologicaland epistemologicalcharacteristics
ofC P Ss.Forexample,twoontologicalcharacteristic ofC P S correspond ingtothe “B lu rringd istinctionbetween realityand virtu ality”
are:1.Ind istingu ishability of reality and simu lations;2.Replacing reality by compu ter interface,while the epistemological
characteristic of C P S correspond ingto “Reversingfrom Scarcityto A bu nd ance of information”is “D ataIntensive Science”.

4 C onclu sions

The focu s of the paperis on symptoms of the comingd igitalepoch,and on realization of the symptoms in
C yber-P hysicalsystems.

W e have d iscu ssed the followingfou rsymptoms of the d igitalsociety:

- blu rringthe d istinction between realityand virtu ality;
- blu rringthe d istinctions between man,machine,and natu re;
- reversalfrom scarcityto abu nd ance of information;
- shiftfrom the primacyof entities overinteractions -to the primacyof interactions overentities.

W e show thatallthe above symptoms are intrinsic featu res of C P S,whichpu tthe conceptof the C P S into
the focu s of d iscu ssions abou tthe d igitalsociety.

W e believe thathe essence of the d igitalrevolu tion can be formu lated as peoples’awareness abou t
existence of infosphere inhabited byinforgs,whichare bothhu mans and artefacts.W e state in the paper,
thatthe inforgs are none otherthan cyber-physicalsystems able to commu nicate withotherinforgs.A s a
resu lt,theirbehaviou rbecomes socialin acertain sense.

W e have analyse d the above symptoms and have shown thateachof them represents aspecific cu ltu ral
trend of the increasinglyd evelopingd igitalsociety.Su chtrend s,whichrepresenton-line personality,
enhanced socialawareness,and emergingof cyber-physicalsystems,in tu rn correspond to the three faces
of cu ltu re:spiritu al,social,and technological.B y mappingmajorcharacteristics of the d igitalsociety into
the space of cu ltu re,we revealthe main cu ltu rald irections of the comingD igitalera.
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The main contribu tions of the papercan be su mmarized in the followingthree id eas thatwere formu lated
and d iscu ssed :

1 A rtificialinformationalorganisms (inforgs)are none otherthan cyber-physicalsystems (C P S).
2 Emergence of C P S is the majorfactorof technologicalcu ltu re of the D igitalepoch.
3 D esign of C P S becomes the sociallyaware d esign,whichis asynthesis ofinforgs,beingco-inhabitants ofhu mans in the d igital

society.
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Aims and scope

Today’s design strongly seeks ways to change itself into a more competitive and innovative discipline
taking advantage of the emerging advanced technologies as well as evolution of design research disciplines
with their profound effects on emerging design theories, methods and techniques. A number of reform
programmes have been initiated by national governments, research institutes, universities and design
practices. Although the objectives of different reform programmes show many more differences than
commonalities, they all agree that the adoption of advanced information, communication and knowledge
technologies is a key enabler for achieving the long-term objectives of these programmes and thus
providing the basis for a better, stronger and sustainable future for all design disciplines. The term
sustainability - in its environmental usage - refers to the conservation of the natural environment and
resources for future generations. The application of sustainability refers to approaches such as Green
Design, Sustainable Architecture etc. The concept of sustainability in design has evolved over many years.
In the early years, the focus was mainly on how to deal with the issue of increasingly scarce resources and
on how to reduce the design impact on the natural environment. It is now recognized that “sustainable” or
“green” approaches should take into account the so-called triple bottom line of economic viability, social
responsibility and environmental impact. In other words: the sustainable solutions need to be socially
equitable, economically viable and environmentally sound.

IJDST promotes the advancement of information and communication technology and effective application
of advanced technologies for all design disciplines related to the built environment including but not limited
to architecture, building design, civil engineering, urban planning and industrial design. Based on these
objectives the journal challenges design researchers and design professionals from all over the world to
submit papers on how the application of advanced technologies (theories, methods, experiments and
techniques) can address the long-term ambitions of the design disciplines in order to enhance its competitive
qualities and to provide solutions for the increasing demand from society for more sustainable design
products. In addition, IJDST challenges authors to submit research papers on the subject of green design.
In this context “green design” is regarded as the application of sustainability in design by means of the
advanced technologies (theories, methods, experiments and techniques), which focuses on the research,
education and practice of design which is capable of using resources efficiently and effectively. The main
objective of this approach is to develop new products and services for corporations and their clients in order
to reduce their energy consumption.

The main goal of the International Journal of Design Sciences and Technology (IJDST) is to disseminate
design knowledge. The design of new products drives to solve problems that their solutions are still partial
and their tools and methods are rudimentary. Design is applied in extremely various fields and implies
numerous agents during the entire process of elaboration and realisation. The International Journal of
Design Sciences and Technology is a multidisciplinary forum dealing with all facets and fields of design.
It endeavours to provide a framework with which to support debates on different social, economic, political,
historical, pedagogical, philosophical, scientific and technological issues surrounding design and their
implications for both professional and educational design environments. The focus is on both general as
well as specific design issues, at the level of design ideas, experiments and applications. Besides examining
the concepts and the questions raised by academic and professional communities, IJDST also addresses the
concerns and approaches of different academic, industrial and professional design disciplines. IJDST seeks
to follow the growth of the universe of design theories, methods and techniques in order to observe, to
interpret and to contribute to design's dynamic and expanding sciences and technology. IJDST will examine



design in its broadest context. Papers are expected to clearly address design research, applications and
methods. Conclusions need to be sufficiently supported by both evidence from existing research (reference
to existing design research knowledge) as well as strong case-studies from any design discipline. A paper
must contain at least one chapter on research questions, methodology of research and methods of analysis
(the minimum length is 1500 words). The concluding chapter (the minimum length is 1000 words) will
summarise the paper and its results. The concluding chapter also examines and discuss applications,
advantage, shortcomings and implications of the investigation for both professional and educational design
communities as well as for the people and the society. Also authors are also encouraged to include in this
chapter a discussion of the possible future research that is required or is possible in order to enhance the
research findings.

The papers considered for IJDST cover a wide range of research areas including but not limited to the
following topics: Design research, design science, design thinking, design knowledge, design history,
design taxonomy, design technology, design praxeology, design modelling, design metrology, design
axiology, design philosophy, design epistemology, design pedagogy, design management, design policy,
design politics, design sociology, design economics, design aesthetics, design semantics, design decision-
making, design decisions, design evaluation, design sustainability, design logic, design ontology, design
logistics, design syntaxis, design ethics, design objective, design responsibility, design environment, design
awareness, design informatics, design organization, design communication, design intelligence, design
evaluation, design education, design theories, design techniques, design methods, design operations, design
processes, design products, design users, design participation, design innovation, design inspired by nature,
design case studies, design experiments, etc.

The International Journal of Design Sciences and Technology is devoted to further exploration of all
themes and issues that are directly or indirectly relevant to the exploration, introduction, discussion of
design sciences and technology, cross referencing domains and any other themes emerging in the future.

Instructions for Authors and Review Process

Pre-review Stage (Editor Global Review): Papers can only be considered for review when they deal with a
subject relevant to the content of the journal. In addition all papers submitted must follow the journal’s
paper structure and author instructions before they can be considered for review. These instructions also
affect the content of the paper. The preferred size of a paper is about 10000 words (The minimum length
of a paper is about 7000 words). The title must not be longer than seven words. Subtitles are not permitted.
The maximum length of the abstract is 150 words. The paper must contain an introductory chapter with
extensive literature review of similar research (the minimum length of the introduction chapter is about
1000 words). The paper devotes at least one chapter to detailed discussion of research questions, research
analysis and research contributions (the minimum length of this chapter is about 1000 words). The
conclusion will summarise the research and its results. In addition this chapter includes a detailed discussion
of applications, advantage, shortcomings and implications of the investigation as well as future research for
both design professionals and the design education (the minimum length of conclusions is about 1000
words). Submit a paper at this stage as PDF.

Review Stage (Peer Review): Only papers meeting all IJDST requirements can be considered for review.
All papers are reviewed by at least two expert reviewers. The main author of a reviewed and accepted paper
will be notified with instructions to resubmit the paper. All reviewed and accepted papers have to be
resubmitted, implementing reviewers and editors comments and/or suggestions. Only accepted papers
conforming to instructions will be considered for publication in the International Journal of Design Sciences
and Technology. A paper should follow the IJDST paper structure. The review process will be repeated
until all requirements are met.



The first page of the paper must contain the full title of the paper as well as the Name+Surname (no initials),
affiliation, address, telephone, fax and email of the corresponding author to whom all correspondence to be
directed. Also mention the Name+Surname (no initials), affiliation, postal address, telephone, fax and email
of the co-authors (if any).

The second page contains the full title of the paper (maximum 7 words), the sub-title is not permitted, an
abstract of about 50 to 150 words summarising the content of the paper and 3-5 keywords for the purpose
of indexing (the use of references in the abstract is discouraged). The length of a paper is about 7000 words
(10000 words is preferred). Short papers will not be accepted for publication and have to be resubmitted.
The use of Footnotes is permitted (maximum length is about 50 words). Footnotes should be numbered
consecutively. For instance: [[17 A ‘footnote’ reflects additional information, a reference or the URL of a
website]].

The paper will be written in the UK English. It will be single-spaced with 30 mm margins on all sides
(paper size A4). Use Times New Roman for the main body of text (size 10), figures (size 8) or tables (size
8). The use of Bold, Italics, ALL CAPS, SMALL CAPS, etc. is discouraged. All chapters should be
numbered consecutively (more than two level sub-headings is discouraged). All Figures and Tables with
their respective captions should be numbered consecutively. They should each, be placed on a separate
page, at the end of the paper. Give an approximate insertion point for figures and tables, between double
square brackets. For instance: [[insert Figure 5]]. You will be asked to resubmit tables, figures and images
if necessary. The paper must be submitted in plain text. Do not layout your paper. Do not use any styles or
any automatic layout system. Please do not use ‘Track Changes’.

All tables should be clearly referred to in the main body of text as Table 1, Table 2, etc. All Figures should
be clearly referred to in the main body of text as Figure 1, Figure 2, etc. Line drawings should be of good
quality. Use light background if possible (white is preferred). Photographs and screen-shots should also be
submitted separately as JPEG files (use high resolution for better results). Authors should prepare high
quality figures and drawings. The use of colours in your illustrations is permitted although the hardcopy of
the journal is not published in colour. Maximum width and height of a figure are respectively 150 mm and
190 mm. Maximum width and height of a table are respectively 115 mm and 170 mm. All Equations will
be numbered consecutively and should be clearly mentioned in the main body of text.

All references will appear at appropriate places in the main body of text. References are collected at the
end of the paper, arranged in alphabetical order (numbered consecutively) by the first author's surname,
followed by initials. All authors should be mentioned. Dates will appear between brackets after the authors'
name(s). This is followed by the title of the book, name of the publisher, place of publication and page
numbers (if applicable). To refer to a journal paper, add the full title of the journal followed by
Volume:Number and page(s). The number of references to the author’s own previous publications will not
exceed 5% of the total number of references. References that are not mentioned in the main body of text
are not allowed. Examples of references to a book, a journal or a website are shown below:

[1] Beckett KL and Shaffer DW (2004) Augmented by Reality: The Pedagogical Praxis of Urban Planning as a
Pathway to Ecological Thinking, University of Wisconsin, Madison

[2] Blackman, DA (2001) Does a Learning Organisation Facilitate Knowledge Acquisition and Transfer?
Electronic Journal of Radical Organization Theory, 7:2 [www.mngt.waikato.ac.nz/Research/
ejrot/Vol7_1/Vol7_1articles/blackman.asp]

[3] Buxton, W (1997) Living in Augmented Reality: Ubiquitous Media and Reflective Environments. In: Finne K,
Sellen A and Wilber S eds, Video Mediated Communication, Erlbaum, Hillsdale NJ, 363-384

[4] Dixon, NM (2000) Common Knowledge: How companies thrive by sharing what they know, Harvard
Business School Press, Boston, MA



[5] Djenidi H, Ramdane-Cherif A, Tadj C and Levy N (2004). Generic Pipelined Multi-Agents Architecture for
Multimedia Multimodal Software Environment, Journal of Object Technology, 3:8, 147-169

[6] Gorard, S and Selwynn, N (1999) Switching on to the learning society? Questioning the role of technology
in widening participation in lifelong learning, Journal of Education Policy, 14:5, 523-534

[7] World Bank (2002) Social assessment as a method for social analysis, World Bank Group
[www.worldbank.org/gender/resources/assessment/samethod.htm]

The definitive paper is submitted as plain text MS Word file for the PC (MS Word RTF format for the
Apple). In addition, a formatted version of the paper (including images and tables at their approximate
places) will be submitted in PDF format. All figures must be submitted separately in high resolution jpg
format. Submit your paper as an email attachment to: submit2ijdst@gmail.com.

Author(s) of an accepted paper have to complete, sign and return a Copyrights Transfer Form to the
publisher. This copyrights transfer assignment will ensure the widest possible dissemination of information.
Papers published in the International Journal of Design Sciences and Technology cannot be published
elsewhere, in any form (digital, paper-based or otherwise) without a prior written permission from the
publisher.

The author(s) are responsible for obtaining permission to utilize any copyrighted material. For more details
about this subject, please contact the publisher at an early stage.

A paper can be rejected at any stage if the requirements are not met. The decision of the Editor-in-Chief on
all matters related to the International Journal of Design Sciences and Technology including the review
process, publication of papers, etc. is final and cannot be disputed.

There is no deadline for the publication of an accepted paper that will be published online within one to
four months after the final re-submission is accepted. The hardcopy book of the volume will be published
when 8 papers are published online. The corresponding author of a paper published in the International
Journal of Design Sciences and Technology will receive a digital copy of the author’s paper free of charge.
Hard copies of any individual paper (minimum 100 copies) and the hardcopy of the IJDST Volume
(containing 8 papers published online) can be purchased from the publisher (ask for an invoice from the
publisher ijdst@europia.org).
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