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ABSTRACT

Public policy formulation is the process aiming to design policies to address societal
problems and needs, and involves many stakeholders with different needs, views,
perceptions and expectations. In the contemporary societies, which are more and more
heterogeneous and pluralistic in terms of culture, values, concerns and lifestyles and
problems are becoming more acute, the complexity of this process is propagated. To
address this complexity, government institutions of various levels have started
experimenting with more participative forms of public policy making, adopting
methods that increase citizens’ and stakeholders’ involvement in the processes and
allow the incorporation of their knowledge into governmental decisions. The high
penetration of Internet and particularly, the rapid growth of Social Media usage by
citizens for publishing public policy related content and exchanging relevant political
opinions have generated great opportunities in this direction. Boosted also by the
advent of the e-participation paradigm, a sub-field of e-government, diverse methods
of systematic utilisation of Social Media and Web 2.0 techniques in governance have
emerged. Their aim is to support public policy formulation and foster public
participation, by leveraging the wealth of knowledge that is hidden in the Social Web.
As the level of citizen’s participation in such media has been continually exploding,
growing potentials have been raised for such methods to access and make the best use
of the “"wisdom of the crowd”.

Although, initially Social Media were used by governments mainly as communication
channels, over the years they have become major components of more sophisticated
practices for strengthening interactions between government and citizens. These
methods of Social Media exploitation in public policy formulation, rely on paradigms
with evidence of success in the private sector, such as crowdsourcing, social media
monitoring and analysis, social and open innovation. The majority of initiatives
following these paradigms reported, are enabled through especially designed ICT
platforms integrating different set of technologies and tools. However, the limited
knowledge on how these paradigms can be efficiently and effectively performed in the
special context of the public sector supported by appropriate platforms, necessitates
the development of approaches and methodologies for the application of such ideas
and concepts in government for supporting problem solving and policy making, taking
into account its special needs and specificities.

This research contributes to filling this research gap, by introducing advanced methods
and practices of social media exploitation in public policy making processes and
evaluating them from various perspectives in order to develop new knowledge in the
“Social Media in Government” area and in general in the scientific filed of e-
participation. In particular, three ICT-based methods have been developed in this
direction. The first implements the concept of ‘active crowdsourcing’, in which
government has an active role, posing a particular social problem or public policy
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direction in a governmental website or social media account, and soliciting relevant
information, knowledge, opinions and ideas from citizens, who provide content in
there. The second one relies on ‘passive crowdsourcing’, in which government has a
more passive role, monitoring and collecting content on a specific topic or public policy
(existing or under development) that has been freely generated by citizens without any
stimulation in external various sources not owned by government. The retrieved
content is then subjected to sophisticated processing, in order to extract from it
relevant knowledge and opinions of citizens. Finally, the third method is based on the
automated retrieval of information about experts on various policy related topics
(expert-sourcing), as well as relevant online texts and postings already published by
such experts in multiple social media and web-sites. Hence, the latter two do not
require from people to create new content, instead they conduct selective ‘passive’
crowdsourcing. While, the major distinction of the third method is that it targets to the
accumulation of high quality policy-related knowledge produced by experts in
comparison with the two previous methods, which target the general public (so called
citizen-sourcing), aiming to collect policy relevant knowledge and perceptions from it.

The proposed methods have been designed upon the principles of the crowdsourcing
paradigm, integrating a set of notions linked with the e-participation domain, for
unlocking public and experts’ knowledge and innovation capacity. Moreover, all
methods encompass sophisticated techniques for processing and filtering the retrieved
content, in order to extract the most significant and highest quality parts of it that can
provide meaningful insights for the policy formulation process. For instance, they
employ text/opinion mining techniques to identify attitudes or sentiment of citizens
against policy topics and reputation management techniques to extract views that have
been authored by the most knowledgeable experts. Therefore, the technical part of
current research relies on toolsets combining state-of-the-art results from multiple ICT
sub-fields (Policy Modelling, Data Mining, Visualisation, Argumentation, Decision
Support, Dynamic Simulation etc.). The role of Social Media remains on the core of all
three methods, serving as the communication channels between government and
societal actors, in order to facilitate better understanding of social needs, expectations,
opinions and judgements and transform them to improvements on governmental
decisions.

After their design, the above methods have been applied in real policy scenarios under
close collaboration with governmental actors (Members of national and European
parliaments, public officials, etc.) in order to identify strengths, barriers, limitations and
appropriate improvements and adaptations regarding their systematic integration in
the governmental functions and procedures. The results revealed that although there
are a number of risks associated with the application of the approaches (e.g. credibility
of accumulated information, manipulation of crowd), they are in general considered as
more effective and efficient methods for reaching wider and more diverse audiences at
lower cost and with good potentials of diffusion. Furthermore, the proposed
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approaches allow overcoming the usual ‘information overload’ problems of the
traditional e-participation approaches, as the processing methods they include are
capable of extracting the main points of the collected content. With these findings, it
is aimed to analyse and assess the overall impact of this approach in policy making
across Europe and its transition to collaborative decision-making. Ultimately, a
framework is suggested that prescribes interoperation of different methods and tools
along the policy formulation stages for providing decision support to policy makers and
social actors. Therefore, the research provides contributions, which are useful to both
researchers on the implicated domains and practitioners dealing with the public sector.

The present research unfolds as a multi-case study, synthesizing the overall evidence
on the implicated research areas across the different applications of the three methods
conceived. We build room for several iterations into our research process, where the
designs of each case study were repeated during the analysis to reach final conclusions.
Finally, the insights derived from both quantitative and qualitative data collection
efforts were synthesized followed by discussions on key findings.

Keywords: Social Media, e-Participation, e-Governance, Public policy formulation,
Policy making, e-Government, Web 2.0, Crowdsourcing, Citizen-sourcing, Expert-
sourcing, Social innovation, Open innovation, Social Media Monitoring, Democracy,
Technocracy, Opinion Mining, Digital Reputation, Policy Modelling, Participatory
decision making
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EYPEIA TTEPIAHWH XTA EAAHNIKA

Mponypévn A§lommoinon TV KolvaVviKoVv AIKTO®WV oTnyV SiIauoppwon dSnuoéciag
MOAITIKNG: MéBobol, Epyalcia kal A§loAdynon

H Siauoppwon dnuociag TTOATIKAG eival n 61adikacia, n otroia oToxXeLEl OTO
OXeSIAOUO TIOAITIKWVY YIA TNV QAVTIUETWTTION KOIVAVIKWV TTPORANUATWY KAl
avaykwv kal mepIAauPavel pia oelpd armo SIAPOPETIKOVG EUTTAEKOUEVOLG HE
TTOIKINEG AVAYKEG, ATTOYEIG, AVTIANWEIG KAI TTIOOCSOKIES. XTIC CLYXPOVES KOIVVIECS,
ol oTToieG XapakTneilovral Amod OAOEVA KAl TIEQICCOTEPEC ETEPOYEVEIC KAl
TTAOLPAANIOTIKEG afieG, avnoLXieg, KAl SIAPOPETIKES KOLATOVLEEG KAl TOOTTOLGS {WNG,
KAl @G €K TOOTOL TIO £viova TPEOPRAAUATA, N TTOALTTAOKOTNTA AULTAG TNG
Siadikaciag moAAammAaciadletal. [MEOKEPEVOL VA  AVTIUETWITIOOLY  ALTA TNV
TTOALTTAOKOTNTA, Ol KLREPVNTIKOI OPYAVICUOI SIAPOPWY EMTTESWV EXOLY ApPXIOEl
va TTEIPAPATICOVTAI JE TTIO CLPUETOXIKEC HOPPES XAPAENG SNUOTIWY TTONITIKWY, Ol
OTT0IEC TTEPIAAUPAVOLY HEBOSOLE TTOL ALEAVOLV TN CLPUETOXN TWV TTONITWV KAl
TV  SIAQOPETIKGOV  EUTTAEKOUEV@Y  OTIC  SIA8IKACIEG KAl ETTITPETTOLY TNV
EVOWUATOON TWV YVWOEWV TOLG OTIC KLPREPVNTIKEG aATTOPACES. H vwnAn
Sieicbvon 1oL SiIadikTooL kal 1SiaiTepa N Taxeia eEATTAON TNG XPNONGS TWV
KOIVVIKGWV JET GV ATTO TOLG TTOAITEG YIA TN SNUOTIELON TTEPIEXOUEVOL TTOL APOPA
KOIVQVIKG B&uaTta kKal TNV AVTAAAQYI) OXETIKWVY TTOAITIKQV QATTOYEWY £XOLV
SNUIOLEYNCEN PEYAAEC ELKAIPIEC TTPOG ALTA TNV KaTtevLOLvoN. XTo TEdSIO TNC
HAekTPOVIKNG YLUPETOXNG (e-Participation), evog vtmo-tediov TNG HAEKTOOVIKNG
AlakoRépvnong  (e-Government)  éxouv  avamTuxBei TOlKiIAeg  pEBodoI
oLOTNUATIKAG A&IOTTOINCNC TWV KOIVWVIKWY UECWY KAl TV TeXVIKV Web 2.0 oTn
SlakLPEPVNON. IKOTTOG TOLG gival va ReATIoooLy TIG SiIadikacieg SIaUOPPLONG
SNUOCIAG TTONITIKNG KAl VA TIOOWONCOLY TN CLUUUETOXH TOL KOIVOL, AEIOTTOIVTAC
TOV TIAOLTO TNG YVWONG TIOL KPEULPETAI OTOV KOIVWVIKO 10TO. AOY® TNG
oLveEXOUEVNSG abENOoNG TOL ETTITTESOL CLPMETOXNG TWV TTOANTWY O TETOIA PECQA,
EXoOLV aLENBEi Kal 01 SLVATOTNTEG YIA TETOIEG HEBOSOLG VA EXOLY TTPOCRACN KAl VA
KAVOLV TNV KAALTEON XPNON TNG «COPIag TOL TTANBOLGY.

MapOAO TTOL, APXIKA, TA KOIVWVIKA SIKTLA XoNTIMOTTOINBNKAVY aTTO TIG KLREPVNTEIG
KLPIWG WG EVAAANOKTIKA KAVAAIQ ETTIKOIVAVIAG e TOLG TTONITEG, HE TNV TTAPOSO TRV
XPOVWYV, EXOLV Yivel BACIKA CLOTATIKA TTOONYHEVWY TTPAKTIKWY TTOL OTOXELOLV
oTnVv evioxpon TNG AAANAeTiSpaong HETAlL kLREPVNONG KAl KOIVRVIAG TWV
TTONTGV. AULTEC OI UEBOSOI AEIOTTOINONG TGV KOIVRVIKWY HECWY OTN SIAUOQPWan
SNUOCIV TTONTIKWV Pacilovial oe TIPAKTIKEG SIASeS0UEVEG e ETTITUXIA OTOV
ISIOTIKO TOMED, OTTWG O TTANBOTTOPICUOG (crowdsouring), N TapakoAoLONoN Kal
N AvaALON TWV KOIVOVIK®WV pEcwv (Social Media Monitoring and Analysis), n
KOIVWVIKN Kal avolIxt kaivotouia (Open and Social Innovation). H mmAeiovotnta
TV TTEPWTOPOLAIYV TTOL AKOAOLOOULV AULTEC TIG £VVOIEC, €PAPUOLOVTAl HECW
£16IKA oxXeSIa0PEVYV TTAATPOPUWY TTOL EVOWUATWVOLY SIAPOPETIKEG TEXVOAOYIES
Kal epyaAeia TAnpo@opIknG (TME). QoTOC0, Ol TTEPIOPICUEVES YVWOEIGC OXETIKA E
TOV TPOTIO ME TOV OTIOIO AULTEG Ol TIPAKTIKEG HTTOPOLV VA E£PAPUOCTOLY
ATTOTEAECUATIKA OTN SlakLREPvVNON, ATTAITEl TNV AvamTuén TTPOCEYYIoEwY Kal
HEBOSOAOYIQV YIA TNV £EPAPUOYN TOLS OTO SNUOCIO TOUEQ, AQUPAVOVTAC LTTOWN
TIC €I8IKEG AVAYKEG KAl I81IAITEQOTNTEG TOL. LTOXOG ALTNG TNG EPAPUOYNG &ival N
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aloAdoynon Twv SLVATOTATWY TOLG OCOV APOPA TNV LTTOCTAPIEN TNG ETTIALONG
TTEORANUATWY KAl TN Xapafn SnNUociag TTOAITIKNG.

H mapovoa épevva CLPUPAAAEI OTNY KAALYN TOL TTAPATTAVE EOELVNTIKOL KEVOUL),
TTPOTEIVOVTAG TTPONYMEVEG HEBOSOLG KAl TIOAKTIKEG AEIOTTOINONG TWV KOIVGVIKWV
vEowv OTIGC Siadikaoiee A\WNG dnuooiwyv  ToAmKwyY. O uebodol  QuToi
alohoyouvvTal atmo SIAPOPETIKEG OTITIKEC YWVIES, TTOOKEIWEVOL va TTApaxOei vea
YV@ON OTOV TOUEQ ALTO KAl YEVIKOTEQA OTO ETTIOTNUOVIKO TTESIO TNG NAEKTOOVIKAG
OLPUETOXNG. LLYKEKPIUEVA, OTO TTACICIO TNG £PELVAG AVATITOXONKAV TPEIC PEOBOSOI
TTOOC ALTNV TNV KaTeLOLVON, oI oTToieG Pacilovtal oTig TMNE. H TTPWTN epapuolel
TNV Evvola ToL "active crowdsourcing™, OTToL N KLREPYVNON Exel evEQYO POAO, BETE
EVA OLYKEKPIUEVO KOIVAVIKO TIPORANUA N KaTeLBLYON SNUOCIAG TTOAITIKNG KATTOIO
KLREPVNTIKO ICTOTOTTO N EMICNUO AOYAPIACHO KOIVAWVIKAG SIKTOWONG TTPOKEIUEVOL
VA TTOOCEAKOTEl OXETIKEC TTANPOPOPIES, YVWOEIG, YVWUES KAl 166G ATTO TOLG
TTONITEG, TTOL OCULVEICPEPOLY e TTEQIEXOUEVO ekel. O SedTepog Paciletal oTO
"passive crowdsourcing”, KATa TO OTIOIO N KLREEVNON £xEl TTIO TTABNTIKO POAO,
TTAPAKOAOLOWVTAG KAl CUAAEYOVTAG TTEPIEXOMEVO TTOL APOPA £VA CLYKEKPIUEVO
KOIVQVIKO B¢ua ) dnuooia TTOANTIKN (OPICTAPEVN N LTTO AVATITLEN) TTOL EXEl
TapaxOei eAe0OePA ATTO TOLGS TTOAITEC (XWPEIG KATTOIO TTAPAKivNoN) o€ eEWTEQIKES
TNYES (8ev avhkoLy OTNV KLPREEPVNON). TO AVAKTNUEVO TTEQIEXOUEVO LTTOPAAAETAI
OTN OLVEXEIQ O€ TTPONYHEVN ETTeEEQYATIa, TTPOKEIUEVOL VA avTANBoLY ATTd ALTO
Ol OXETIKEC YVWOEIG KAl ATTOYEIG TV TTONTWV. TeEAOG, n Tpitn peBodocg Baaoiletal
OTNV  ALTOPATOTIOINUEVN AVAKTNON TIANPOPOPIWV TIOL &xel TTApaxBel Ao
EUTTEIDOYVWHOVEG O€ SIAPopa BEuaTa TToL OXETICOVTAI PJE TNV TTONITIKN (expert-
sourcing), KaBWGS KAl OXETIKA NAEKTOOVIKA KEUEVA KAl SNUOCIELTEIG TTOL £XOLY NN
SNUOCIELOEI ATTO TETOIOLG EISIKOVLG T& TTOAAA KOIVAVIKA UECA KAl IOTOTOTTOLG. Eival
EUPAVEC OTI TA TEAELTAIA VO &€V ATTAITOLY ATTO TOLS XPNOTES VA SNUIOLPYNTOLY
VEO  TTEPIEXOMEVO, GAAANG  SIEEAYOLY  ETTIAEKTIKN)  «TTAONTIKNY  CLYKEVTOPWON
TTANEOPOPIAG Ao To TMANBOG. Evao N kOpIa SiIGkpion TNG TPITNG peBOSoL cival OTI
OTOXeLEl OTN CLOCWEELON LWPNANCG TTOIOTNTAC YVWOEWV TTOL TTAPAYOLY Ol
EUTTEIDOYVWHOVEG OE OLYKPION ME TIC SVLO TTPONYOLUEVESG HEBOSOLS TTOL
OTOXELOLV OTO €LPL KOIVO (aTmokaAoLuevn 'citizen-sourcing”), pe OTOXO TN
OLAAOYN YVOEWY KAl AVTIANYERDV OXETIKGWY PE TNV BEUATA TTOANITIKNG.

O1 TpoTeivopeveg pEBoSoI Exovv oxedliaoTel AQUPAVOVTAG LTTOWIV TIGC APXES TOL
TTANBOoTTOPICUOL (crowdsourcing), Kal eVOWPATWVOLY UIA CEIPA ATTO EVVOIES TTOL
OLVEEOVTAI PE TOV TOUED TNG NAEKTOOVIKNG OCULUMETOXNG, KAl OTOXELOLV OTNV
ATTEAELOEPWON TNC YVWONG KAl TNG SLVATOTNTAG KAIVOTOUIAG TOL KOIVOUL KAl TV
EUTTEIDOYVWHOVWV. ETTITTAEOV, OAEG OI HEBOSOI EVOWUATWVOLYV EEENIYUEVES TEXVIKEC
eme€epyaciag kal SIGAOYNG TOL AVAKTNOEVTOG TTEPIEXOPEVOL, TTPOKEIUEVOL VA
e€axBoLV Ta TTIO ONUAVTIKA KAl LYPNAOTEQNG TTOIOTNTAC ATTOCTIACUATA, TA OTTOId
UTTOPOLV va ReATIOCOLY TN SiIadikacia SIapOPPLONG TTOANITIKAG. MNa TTapadeyua,
XPNOIUOTTOIOLY  TEXVIKEC €EOPLENC KEIPEVOL KAl AavaALONg YvVWPNS Yia Tov
EVTOTTIOUO OTACEWY N CLVAICONUATWY TWV TTOAITOV O BEUATA TTONITIKAG, KABWC
KAl TEXVIKEC SIAXEIPIONS PAUNG YIa TNV €€aywyn ATTOWEWY TTOL £XOLY CLYYPAWYE
Ol TTIO KATAPTIOUEVOI EUTTEIDOYVWUOVEG. A TO AOYO ALTO, TO TEXVIKO HEQLOC TNG
ToEXOLOAG £pevvag Paaciletal oe epyaieia Tov cuvévalovy Ta TTAEOV CLYXPOVa
ATTOTEAECUATA ATTO TTOAAEG TTEPIOXEG TNG €MOTNUNG Twv TMNE (MovTtehotoinon
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TTONITIKNG, EEOpLEN Sebouevay, OmTikottoinon, EmixeionuatoAoyia, Ymootnpi€n
ATTOPATEWY, TIPOCOHOIWON KATT.). O POAOC TWV KOIVWVIKWV UECWV TTAQAUEVEI
OTOV TILPAVA KAl TWV TPIV PeEBOSWY, XPENOIUOTIOIVTAG TA WG KAVAAID
ETTIKOIVAVIAG PETAEL KLREOPVNONG KAl KOIVAVIKGWV ETAINWY, TTOL €ELTTNPETOLY TN
KOALTEON AvVAYVOPION KAl KATAvONon TWV KOIVRVIKOV AVAYK®Y, TTPOTSOKIWY,
ATTOYEWYV KAl KQIOEWY KAl TA JETATPATTIOVY O¢ AvaPABuIcES TV KLPEQVNTIKWY
ATTOPATEWV.

APOL OxedIAOTNKAYV, Ol TTAPATTAV® PEBOSOI €PpAPUOCTNKAY O UIa Oepd aTto
oevapIa SIaUOPPWONG TTONITIKAG, O& OTEVH CLVEQYATIA PE KLREPVNTIKOVS POPEIC
(MEAN €OVIKWV KAl €LPWTTAIKWY KOIVORBOLAIWY, &NUOGCIOlI LTTAANAOI  KATT.),
TTOOKEIMEVOL VA TTPOCSIOPICTOLY TA TTAEOVEKTNATA, TA €UTTOSIA, Ol TTEQIOPICUOI
KOl Ol QVAYKQIEG PREATIOOEIC KAl TTOOCAPHOYEG TToL O6a odnynoouvv oTnNV
OLOTNUATIKA EVO®UATWON OTIG KLPEQPVNTIKEG AeiTovpyieg kal diadikacieg. Ta
ATTOTEAEOUATA TTOL TTEOEKLWYAYV, PAVEQLWVOLYV OTI AV KAl LTTAPXOLY SIAPOEOI
KivbLVOol TTOL CLVEEOVTAI PE TNV EPAPHOYN TWV TTOOCEYYICEWY ALTWY, €V YEVE
OewEOLVTAI ATTOTEAECUATIKOTEPES PEOOSOI YIa TNV OTOXELON O€ ELEVLTEQO KAl TTIO
ETEPOYEVEG KOIVO UE XAUNAOTEQO KOOTOG KAl £XOLV LWNAES TTOOOTITIKEC SIAXLONG.
EmTTA(OV, Ol TTOOTEIVOUEVES TTPOOEYYIOEIC CUUPAANOLY OTNV AVTIUETWTIION TNG
"OTTEPPOPTWONG TNG TTANPOPOPNCNG", TTOL CLVSEEETAI MPE TIC TTAPASOTIAKES
HEBOSOLG NAEKTPOVIKNG OCLPMETOXNG, KABWG ol pebodol eme€epyaciac TTouv
TepIAauPAvoLY PutTopoLV va eEAyoLv Ta KOEIA KAl TTIO XPNOIUA OnNuEia ToL
TTEQIEXOUEVOL TTOL OLAAEyeTal. H oLVOEoN TWV €LPENUATWY, OTOXELEI OTNV
avaAvon Kal afloAdynaon TOL CLYOAIKOL AVTIKTOTTOL ALTNG TNG TTPOCEYYIONG OTN
Xxapafn TOANTIKNG o€ OAOKANEN Tnv Evpwmn kar otn uetaPacrn NG oTn
OLUUETOXIKN  ANWN  ammopacewy. TeAKQ, TIEOTEVETAl &va  TTAQICIO  TTOL
Teodiaypdpel TN SIAAEITOLPYIKOTNTA VOGS CLVOSLACHOL HEBOSWY KAl EpYAAEiwV
TNE kaT1a TN S1IAPKEIA TV SIAPOPETIKWV PATEWDV SIAUOPPWONG TTOAITIKAG YIA TNV
TTaPOxN LTTOOTNPIENG ANWNG ATTOPACEWY OE POPEIC XAPaAENG TTOAITIKNG Kal
KOIVRVIKOUG popeig. QG €k TOUTOVL, N £PELVA CLVEICPEPEI TOOO OE ERELVNTIKO
emmiTedo, OO0 KAl O¢ TTPAKTIKO ETTITTESO, TTAPEXOVTAG AVCEIC OTOLC POPEIC TTOL
EUTTAEKOVTAI OTN SNUOCIA XaPA&n TTONITIKAG.

H mapovca 6&latpiPry EeSIMTAGVETAl WG MPEAETN TTOAAATIAWYV  TTEQITITOTEWY,
OLVOETOVTAG ATTOTEAECUATA ATTO  SIAMOPETIKES E£PAPUOYEC TTPOKEIUEVOL VA
TTAPAYEl ATTOTEAEOUATA OTOLG OXETIKOLG E€PELVNTIKOLG TOMEIG. H gpevvNnTIKA
ueBoboAoyia TTeEQINaUPAVEl QPKETOVG ETTAVAANWYEIG, KATA TIG OTTOIEC O OXESIATHOC
KAl N avaAuon emavain@inkayv yia va kataAnfouyv oe TEAKA cupttepacuara. Ta
ATTOTEAECUATA TTOL TTPOEKLYAV TOCO ATTO TTOCOTIKEG OCO KAl ATTO TTOIOTIKEG
HEBOSOLG TLANOYNG edouEVY, 0SNYOLY OTA KLPIA ELEPAUATA.

Ae€ag-kAadia:  Koivovikd  Méoca, HAeKTpovIKA  ZOPPETOXN,  HAEKTPOVIKA
AlakvBépvnon,  Alguoppwon  SNUOCIAC  TTOAITIKAG, MANBoTToPIcUOC,
AlakvRépvnon, EEOpLEN yvoung, MovTeAoTToOINON TTONITIKAG, LOUUETOXIKN AQWwN
ATTOPATEWY
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Chapter 1: Introduction

1. INTRODUCTION

1.1 Challenges in the e-Participation Era

Contemporary governments are moving away from the ‘elitist model’ of public policy
development, in which managers and experts are the basic source of policies towards
a new more ‘democratic model’, in which the citizens have an active role and voice in
policies’ formulation. This has resulted into a broad adoption of the ‘participative
democracy’ ideas, a growing involvement of stakeholder groups in the formulation of
public policies (Bangura, 2004; Barber, 1984; Macpherson, 1977; Rowe & Frewer, 2000)
and in the emergence of an array of participatory practices developed by a variety of
organisations (Bherer & Breux, 2012). Public participation is defined as ‘the practice of
consulting and involving members of the public in the agenda-setting, decision-making
and policy forming activities of organizations or institutions responsible for policy
development’ (Rowe & Frewer, 2004). It should be noted that the development of the
‘participatory democracy’ does not aim at the replacement of the existing
‘representative democracy’ (and its institutions, such as the Parliaments and other
representative institutions, and the elected officials), but on the contrary at the
enhancement and revitalization of it. However, throughout the public participation
literature it is emphasized that in order to be successful it is necessary the participating
stakeholders to be sufficiently informed about the complex social problems under
discussion, and the existing options for addressing them (various alternative
interventions that government can undertake for this purpose, as well as advantages
and disadvantages of them, short and long-term impacts, etc.).

During the last decades, a lot of research effort and investments have been placed in
order to exploit the capabilities of Information and Communication Technologies (ICT)
for the establishment of new governance models enabling more open, citizen-centric
and participatory policy making. This is evident through the investment of EC on the e-
participation domain in an effort to introduce new channels of communication between
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government and citizens and pilot innovative new participatory platforms and
approaches built upon ICT capabilities. According to Tambouris et al., between 1999
and 2010 the European Union has funded more than 35 e-participation research
projects with a total budget of over 120 M€ (E. Tambouris, Kalampokis, & Tarabanis,
2008), while specific projects have been placed for coordinating and monitoring their
results (Charalabidis, Koussouris, & Kipenis, 2009; Lampathaki et al., 2010), such as the
MOMENTUM (Monitoring, Coordinating and Promoting the European Union e-
Participation Projects and Initiatives) support action. Among the e-participation
platforms resulted from EU funded research projects, we can distinguish platforms
focusing in key policy topics (e.g. consultations on migration through PuzzledbyPolicy,
ImmigrationPolicy 2.0) or topic agnostic platforms (LEXIS on any legislative
deliberation), platforms targeting to specific target groups (e.g. OurSpace targeted to
youth participation). At the same time, implementations of e-participation platforms
are carried out by administrations at national or local level in order to carry out targeted
initiatives across Europe (Efthimios Tambouris et al., 2012).

In the first generation of e-participation, dedicated platforms were designed to support
different forms of participation in democratic process, including information provision,
consultations, deliberation, petitioning, polling, electioneering, campaigning,
participatory budgeting and community building according to the institutional
framework of their operation. They enabled citizens to get informed on government
activities, policies or services under formulation, to provide feedback on different policy
issues, and to get actively involved in government decision making (Gramberger, 2001;
Loukis, Macintosh, & Charalabidis, 2013). This first generation of e-participation
platforms was owned and operated by government agencies. Therefore, initially the e-
participation paradigm was highly government-controlled, as these official e-
participation spaces defined and controlled totally the forms, the rules and the topics
of electronic discussions taking place there. Their adoption by the citizens has been in
general limited and below the initial expectations while the quality of these electronic
consultation was not satisfactory; most of these official e-participation spaces were
largely unknown to the general public due to the high costs of promotion and the slow
pace of dissemination, while the topics dealt with were sometimes distant from
people’s daily problems and priorities (Chadwick, 2012; Ferro & Molinari, 2010b).

Yet, the advent of the ‘social web’ during late 2000’s and the increasing availability of
user-generated content online has created a new field for the interaction between
decision-makers and citizens. Up to then, policy makers did not have many indicators
of public sentiment available except for sporadic surveys, conducting precise
assessments of the policy impact on the society and other offline methods (public
hearings, citizens panels, focus groups, etc.). The actual sentiment of citizens about
policy measures and how this influenced their opinions and later decisions was
practically inaccessible. Web 2.0 and Social Media, constitute a ‘paradigm shift in
communication’, which lowers the barriers of communication for individuals and
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groups, and brings new potentials to foster and support e-participation methods. This
led to the emergence of new forms of public participation, based on approaches that
incorporate Web 2.0 functionalities and architectures, and social networking tools, far
away from the strict and official centrally managed e-participation systems. A technical
analysis on the most popular Social Media APIs (Charalabidis, Gionis, & Loukis, 2010)
conducted in 2010 revealed a clear strategy of these social media to become more
open and accessible to third party applications by conforming with open API standards
(exposing methods that “go deeply” into their innermost functionalities and provide
third party developers with an ever growing set of capabilities).

Web 2.0 has empowered citizens and policy makers with new types of discussion
forums, message threads, electronic surveys, data visualization and webcasting. But
most important, in the Web 2.0 era, mass and diverse participation is fostered, by
exploiting popular social media, where citizens choose to discuss and generate content
(Charalabidis & Loukis, 2011). Another side effect of the social media revolution is the
development of notions and practices claiming to facilitate successful collaboration of
people and organisatons. Although, the majority of these socio-cultural developments,
initially attracted attention mainly from the private sector, public sector has started
adopting paradigms such as peer-production, crowdsourcing, open innovation as
means of improving public participation and engagement within the policy formulation
context. For instance, Social Media offer strong capabilities for applying the
‘crowdsourcing’ concept for mining ideas and knowledge from citizens concerning
possible solutions to social needs and problems and for co-designing public sector
innovations (Brabham, 2013). This has resulted in the diffusion of open innovation ideas
in the public sector (Androutsopoulou, Karacapilidis, Loukis, & Charalabidis, 2017;
Hilgers & Ihl, 2010), and in turn lead in ‘co-production’ of public services by government
and citizens in cooperation (Bovaird, 2007).

Motivated by the above milestones, Loukis et al., (2012) have proposed a classification
of digital mechanisms for public participation delineated by the advent of Web 2.0. In
this classification, they identify four paradigms of online public participation, presented
in Table 1-1. The first one is based on the use of electronic forums, i.e. classical e-
participation channels, which enable electronic consultations on various policy related
topics (Seebg, Rose, & Flak, 2008). The second paradigm results from their evolution
into structured electronic forums, in which citizens can enter only semantically
annotated postings according to a predefined discussion ontology (Karacapilidis,
Loukis, & Dimopoulos, 2005; Loukis & Wimmer, 2012; Xenakis & Loukis, 2010).
Empirical evaluation research on structured e-forums has led to the conclusion that they
constitute a digital mechanism for public participation which on one hand improves the
quality of the discussion, by making it more focused and effective, but on the other
hand is more appropriate for more sophisticated users and might result in reduced
participation of less sophisticated users. So, it is more targeted to experts decreasing
the quantity of public participation. The third paradigm is associated with the
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beginning of the gradual exploitation of popular social media where citizens choose to
discuss and generate content (Charalabidis & Loukis, 2011). It is based on the utilisation
of Web 2.0 architectures allowing government agencies to post content (e.g. short or
longer text, images, video) to various social media on their policies under formulation
or implementation, and then collect and analyse citizens’ interactions with it (e.g. views,
comments, likes/dislikes, retransmissions, etc.). Yet, the proliferation of the amount of
data created in numerous Web 2.0 sources (e.g. social media sites, blogs and
microblogs, news sharing sites, online forums, etc.) by citizens freely (twitter official
statistics report 500 million tweets posted per day') have led to the generation of
another digital mechanism for public participation, which is based on search and
monitoring of content related with public policies and decisions under formulation by
government agencies. The major distinction among the different mechanisms is the
level of moderation exercised by governments. While the first two mechanisms are
highly controlled by government agencies, who determine the rules and topics of
discussion, in the third one participation is only initiated and stimulated by government
officials (through the relevant social media posts) following the rules of defined by the
particular social media channels used. Finally, the fourth is considered as the more
innovative one, as it is totally non-moderated, as content is collected without any
stimulation, limitation or moderation through government postings. This justifies the
distinction of the above digital mechanisms into active (first three mechanisms) and
passive crowdsourcing (fourth mechanism) respectively.

Table 1-1. Comparison among the four generations of difgital mechansims for public participation
(Loukis et al., 2012)

Participation Participation LG Type of
b e Sast Oualn’:ip | Qualli o il c:/:wdsourcin
ty ty Moderation 9
Electronic . . . .
Web 1.0 | low medium high active - wide
Forum
Structured
Electronic Web 1.0 | very low high very high active - experts
Forum
Centralized
explqta‘uon .of Web 2.0 | high medium ow acftlve - very
multiple  social wide
media

! Krikorian, Raffi. (VP, Platform Engineering, Twitter Inc.). "New Tweets per second record, and
how!" Twitter Official Blog. August 16, 2013.
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Web 2.0 content
collection and |Web 2.0 | very high medium none
analysis

passive - very
wide

In parallel, significant advancements in evolving ICT fields, such as Onotlogy
Engineering, Computer-supported cooperative work (CSCW), Artificial Intelligence, Big
Data and Data Mining has helped in addressing the weaknesses and limitations
observed since the original e-participation methods, by enabling more structured and
constructive interaction between citizens, stakeholder groups and governmental
officials. Techniques and tools stemming from the above fields, operating
complementary to Web 2.0 technologies, lead to the emergence of new digital
mechanisms providing new potentials and improving the quality of public participation.
For instance, they include technical means for modelling policies and policy issues
under discussion, for structuring consultations against predefined ontologies, for
sophisticated collection and analysis of data and eventually for more informed decision
support. The utilisation of ICT tools and methods through alternative combinations
allow social media content to undergo various types of advanced processing in order
to extract from it valuable elements of public participation, such as stakeholders’ and
citizens’ opinions, arguments, issues and proposals on the particular policy.

All the above, bring us in front of research challenges characterising the so-called Policy
Making 2.0 era, which implies real applications of advanced social media exploitation
practices based on ICT, following the above mechanisms. Ferro & Molinari ( 2010b)
provide some insights on how social computing might contribute to the creation of an
open, transparent and collaborative environment for government-citizens-stakeholders
interaction, examining the concept of the “participation ladder” (Arnstein, 1969) to
exemplify the interdependence of institutional and social aspects in any process of
public sector reform. Among the challenges they report, they identify “the adoption of
new tools for citizens intelligence and policy simulation, which can effectively integrate
the existing availability of crowdsourcing and evaluation instruments” as an area of
intervention in the formulation of governance action plans. Furthermore, three
directions of additional research are suggested by Chun and Luna Reyes (Chun & Luna
Reyes, 2012): i) development and analysis of advanced forms of social media usage in
government, and appropriate methodologies for evaluating them; ii) development of
techniques for processing the ‘big social data’ collected through citizens’ interactions
with government in social media, in order to identify ideas, opinions and sentiments;
i) investigation of the effects of social media exploitation by government on citizens'
participation, trust and collaborative governance. The current dissertation aims to
address all the above challenges and the general lack of knowledge on the area
stemming from evaluations of these methods in government.
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In order to realise the full potential of ICT in public policy formulation, it is necessary to
develop effective ‘socio-technical architectures’ of using Social Media to enhance e-
participation and benefit from its applications for addressing complex phenomena. The
analysis of these emerging social media practices through real pilot applications in the
public sector can reveal important insights on their diffusion potential, their strengths
and weaknesses from this perspective: characteristics of them that favour, as well as
ones that hinder, their diffusion; these will allow the identification of improvements in
relevant systems and methods that can enhance their diffusion potential, and in general
lead to higher levels of maturity in this area. The ultimate goal of this research is to
explore the limits of changing the policy-making process by providing to governments
public participation mechanisms, decision support tools and techniques, employing
several ICT, ready to be used in practice.

1.2 Problem Statement and Research Hypothesis

With our society being more and more heterogeneous and pluralistic in terms of
culture, values, concerns and lifestyles, complexity of societal issues is rising, causing
the need for new methodologies and approaches to cope with them. This complexity
and heterogeneity is inherent to the formulation of public policies that aim to address
social problems. In addition, social problems are connected with many stakeholders
having different views, perceptions, expectations and as well attitudes against potential
solutions. Therefore, the choice among policy options goes far beyond the widely
accepted democratic rule of majority. Snellen (Snellen, 2002) argues that we can
distinguish four discrete perspectives within the policy effect theory: the so-called
‘rationalities’ comprise the political, legal, economic and scientific. Different
stakeholders may converge within one rationality (say, the political one) and diverge in
another (say, the scientific/technical one). This, clearly indicates the complexity of the
policy-making process, within which the various societal actors (both governmental and
non-governmental involved) can have partly conflicting and partly converging views or
interests. Therefore, policy formulation has become a multipartite process, influenced
by a variety of factors related with social, political and economic environment. Clear
definition of who can participate in policy and how, who is affected by the policy,
questions of moral and legal legitimacy of and governance associated with the policy
processes are essential for the successful design of political agenda.

These challenges pose the requirement for the competent government agencies to
collect and process a large amount of external information concerning the different
issues perceived by different problem stakeholder groups, as well as the different
solutions they propose and arguments in favour and against them, and in general their
different concerns. Then it is necessary to have consultations and negotiations with
them in order to achieve some degree of synthesis and consensus. Knowledge and
innovation impacts policy by triggering new insights and/or creating awareness of new
opportunities. To cope with these critical factors, government agencies responsible for
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public policy formulation have recognized the significance of taking into account all
different perspectives and leveraging the knowledge and expertise of various actors
when designing and implementing a policy decision. In the e-participation approaches,
individuals are recognized as carriers of a wealth of (tacit) knowledge and experience
that can be exploited to better understand social needs, identify expectations and
assess the effectiveness of policies. Social media and online collaboration platforms can
play a crucial role in unlocking this implicit knowledge, allowing citizens to directly
propose or inspire new solutions to societal challenges. Moreover, previous research
on creativity has emphasized the importance of diverse social networks, since
generating creative ideas is often the result of novel combinations of different
perspectives that individuals are exposed to via social interaction, which allows access
to a wide array of views, skills, and information (Perry-Smith & Shalley, 2003; Wu &
Chang, 2013). Therefore, taking into account that the design of public policy for
addressing a social problem usually includes the creative design of innovative actions
for managing various dimensions of the problem, we expect that the exploitation of
social media by government agencies for conducting consultations with citizens and
acquisition of external knowledge from various stakeholders can have positive impact
on the design of highly innovative public policies. It is also assumed that if this
systematic exploitation is based on latest ICT developments, it can enable government
agencies to collect from citizens and experts’ high-quality information concerning the
main elements of important social problems that have to be addressed through public
policies: particular issues posed, alternative interventions/actions, and
advantages/disadvantages of them. Therefore, these methods can significantly
advance the policy formulation procedures and be widely diffused.

1.3 Research Objectives and Questions

To address the above challenges and validate the research hypothesis, the following
objectives have been formulated within this thesis:

@ To identify different techniques for exchanging information and facilitating
constructive interactions between governments, citizens and other stakeholders,
which can be high beneficial for widening and enhancing public participation in
government policy making

= To review existing paradigms of Social Media data and capabilities usage in the
public sector, improve them and develop new advanced methods and practices
of systematic exploitation of Social Media by governments in the policy
formulation domain.

@ To develop efficient and effective crowdsourcing methods and practices, that
fully exploit the potential of ICT and compare a multitude of different techniques
to ascertain the efficient and effective deployment mix for each approach.
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@ To give a deeper understanding of the possibilities of these methods through
practical cases and investigate their capabilities in real policy scenarios.

@ To present and evaluate advanced practices of social media use along the entire
policy formulation process and assess their suitability in the different policy cycle
phases.

# To build knowledge on the topic ‘Social Media in Government’ in general and
add to the existing understanding of the application of individual practices and
tools by governments

@ To assess how all the above can by combined in order to contribute in providing
decision support to policy makers and enabling a more socially-rooted, citizen-
centric policy making.

The above objectives have been framed under the following six research questions:

@ RQ1. What are the main research challenges in the areas of e-participation, ICT
and Social Media in public policy formulation? What are the gaps in our existing
knowledge?

@ RQ2. What is the current state of play in the exploitation of Social Media in
Government? What is the extent of adoption of such related methods by
government agencies?

® RQ3. What are the requirements for the utilisation of advanced methods of
Social Media exploitation in government? How should the appropriate ICT
solutions be designed to support their application?

@ RQ4. How should methods of Social Media exploitation be applied in real
settings and at various governmental levels? How can governmental actors be
guided in such applications?

® RQ5. How should methods and practices of Social Media Exploitation be
analysed in order to assess their added value in the policy formulation process?
Which factors can determine their adoption by the public bodies? What are the
fundamental preconditions for their wide diffusion and adoption in the public
sector?

® RQ6. How should these methods and tools should be embedded in the policy
formulation process and which are the models of their combination that offer the
optimal choice for the various policy cycle steps?

1.4 Contribution

The current research contributes to the enrichment of our knowledge on the use of
Social Media in Government, by designing, applying and evaluating three ICT-based
methods of advanced social media exploitation in the public policy formulation. In
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order to fill existing research gaps on this area, the aforementioned methods follow
different approaches of crowdsourcing: on the use of a) ‘active citizen-sourcing’,
b)'passive citizen-sourcing’ and c)'passive expert-sourcing. These approaches
combine various concepts related with e-participation and employ a multitude of
technical means in order to enhance public policy formulation (with the term policy
formulation we refer to the development of new public policies and services, or
improvements of existing ones). The thesis opens up new directions on the use of Social
Media by government organisations at various levels and types (e.g. of local, regional
and central government, and also international ones), and of diverse societal
stakeholders. In particular:

i) It proposes three new methods of using and monitoring relevant Web 2.0
resources by government agencies, by retrieving and making advanced
processing of Social Media data and extracting form them external knowledge
concerning social problems of interest or public policies aiming to address them
(existing or under formulation).

ii) It designs, tests and validates new technological infrastructures enabling the
application of the proposed approaches, integrating tools from multiple ICT
research areas (Policy Modelling, Opinion Mining, Social Media Monitoring,
Digital Reputation Management, Dynamic Simulation)

iii) It deploys real applications of the above methods within the public policy
formulation at various government levels to support their efforts in addressing
contemporary social problems, introducing the process models for their practical
implementation.

iv) it develops three different frameworks for the evaluation of advanced ICT-based
social media exploitation methods, consisting of multiple perspectives based on
sound theoretical foundations from multiple research fields (political research,
management, social science and ICT). These perspectives are combined in
manifold settings to serve the purposes of multi-dimension analysis and
understanding of other more complex methods of active, passive, citizen-
sourcing, or expert-sourcing, depending on the methods’ characteristics.

v) it applies the different frameworks for the evaluation of three advanced ICT-
based methods in collaboration with governmental and societal actors to
identify their strengths, weaknesses and improvements needed before their
wider adoption by governances.

vi) it synthesizes the evaluation results to organise the accumulated knowledge and
propose a holistic framework of advanced social media exploitation in public
policy formulation process, incorporating different scientific areas, ICT methods,
and e-participation practices in the various stages of the policy making cycle (ICT
enabled policy cycle).
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For all the above the thesis provides insights on their practical implications in the
context of the public sector. Furthermore, this study contributes in general to the
increase of the knowledge base on the e-participation area and in particular provides a
general framework for collaborative decision making across the policy lifecycle.

1.5 Structure of dissertation

The dissertation is structured in seven chapters. The current introductory chapter,
presents the scope of the study, stating the problem that constitutes the focus of the
research and outlining the current challenges in the scientific domain. Then, it specifies
the objectives of the current dissertation and shapes the research questions that it
intends to address.

Chapter 2 outlines the overall methodology that has been adopted for conducting the
research, including the description of the design process and data collection methods
and tools. Furthermore, it provides the theoretical foundations for the evaluation
framework developed for assessing the proposed approaches and their practical
applications, which are elaborated in the subsequent chapters.

Chapter 3 provides the theoretical background of the research including a review of
the relevant literature, the definition of the key concepts and the taxonomy that relates
them. As such, it includes an overview of e-participation approaches, including a
number of paradigms and tools with high potential in public policy formulation.

The second part of the thesis, is composed by chapters 4, 5 and 6, which describe in
more detail three approaches and their underlying digital mechanisms for public
participation, emerged from the current research.

Chapter 4 presents the proposed method on “active crowdsourcing”, relying on
centralised exploitation of multiple social media, its practical application and the results
from its evaluation.

Chapter 5 presents the proposed method on “passive crowdsourcing, relying on Social
Media Monitoring for web content collection and analysis, its practical application and
the results from its evaluation.

Chapter 6 presents the proposed method on “passive expert-sourcing”, relying on
digital reputation management techniques and the interactions between democracy
and technocracy, its practical application and the results from its evaluation.

Finally, in Chapter 7 the conclusions and findings reached during the case studies
analysis are summarized through cross-case synthesis in order to address the
anticipated research questions. A framework is then presented for the adoption of
advanced social media exploitation methods in government under a holistic approach.
Implications and future research directions are outlined.
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2. BACKGROUND

2.1 Introduction

This chapter outlines the theoretical background of the dissertation, introducing the
main research topics and the particular dimensions we focus on, with the aim to provide
a good understanding of the research domain. Our starting point is the theoretical and
empirical research conducted so far in the domain of “Social Media in Government”.
Moreover, as the topic of the thesis is correlated with a set of topics related with
incorporation of external knowledge and participation in policy making process, a
literature review is conducted to explore the realm of e-participation. Since e-
participation is closely related with many concepts of e-governance (e.g.
administration, service-delivery) and e-democracy, it should be noted that the focus of
current research is placed on the application of e-participation processes for
democratic decision-making, and more specifically for public policy making. The
common background is then framed by the different areas related with the public
participation, i.e. crowdsourcing, open innovation. In order to set the baseline for the
continuation of research, the chapter provides a framework of ICT methods, tools
categories used in the context of policy engagement and active participation of various
stakeholders in democratic decision-making. The result of this analysis is used to
introduce methods comprised of various sets of tools and technologies in the
subsequent chapters. Finally, in this chapter, we propose a model of the research areas
related with the generic domain of e-participation under the perspective of Web 2.0
challenges, conceptualizing the interdependencies among the primary elements of the
field, with the view to provide a formal structure for the continuation of the research.

2.2 E-Participation

The term e-participation was coined during early 2000’s and is defined as “the use of
information and communication technologies to broaden and deepen political
participation by enabling citizens to connect with one another and with their elected
representatives” (Macintosh, 2004a). Since then, several ICT-based platforms have been
specifically developed to facilitate citizens and other stakeholders’ involvement in the
governmental processes and policy making process, as the fundamental principle of
democracy. In the first generation of e-participation platforms, the following types of
tools can be distinguished:
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¢ e-Petitions are online tools that are mostly used by organizations, calling people
to support a cause by signing the petition in order in order to collect signatures
as a mean of pressure towards decision makers.

e e-Voting consists one of the first instances of e-democracy, having gained
popularity even the security risks that it entails. e-Voting tools have been
adopted in several countries simplifying the processes and thus increasing
citizen's participation in government elections and collaborative decisions (e.g.
referendums).

e e-Polls consist of online surveys and short polls to collect instantly answers on
specific questions through a list of alternatives. These answers are gathered by
a sample of citizens to convey quickly and costless the public opinion as input in
the official decision-making process.

¢ e-Consultation tools can be either institutional sites or Web 2.0 applications
(wikis, blogs. fora, etc.) or dedicated e-participation platforms providing an
environment that stimulates discussions among different stakeholder on issues
of public interest. Public authorities often feed these sites with multi data and
information to trigger citizens’

e e-Communities refer to community building tools and social networks among
people, who share common interests and opinions, facilitating them to
communicate and advance the dialogue on these issues.

A series of studies have been conducted on the first generation e-participation tools
and methods (Coleman & Gotze, 2001; Macintosh, Davenport, Malina, & Whyte, 2002).
Indeed, a more complete analysis of tool categories used in e-Participation has been
delivered by the DEMO-net project (Fraser et al., 2006), which includes apart from the
core e-Participation platforms described before, tools extensively used in e-
Participation, but not specific to e-Participation (e.g. wikis, webcasts, blogs) and also
basic tools to support e-Participation (e.g. online newsletters, groupware tools).
Considerable efforts have also been made to develop frameworks in order to model
and conceptualise the e-participation domain (Kalampokis, Tambouris, & Tarabanis,
2008; Porwol, Ojo, & Breslin, 2014), to identify areas of public participation (Fraser et
al., 2006), to evaluate e-participation related tools (Zissis, Lekkas, & Papadopoulou,
2009), and projects (Koussouris, Charalabidis, & Askounis, 2011), to compare e-
participation initiatives (Macintosh, 2004a).

Typical examples of e-participation platforms (illustrated in Figure 2.1: Typical e-
participation platforms) operating today are the European Citizens’ Initiative?, enabling
the direct involvement of citizens in the formulation of EU policies, the Citizen Space?

2 http://ec.europa.eu/citizens-initiative/

* http://www.citizenspace.com/info
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(@ system addressed to national governments, local authorities and public
administration willing to organise online consultations), the Agora Voting*, an open-
source e-voting platform, the participation portal of the Frankfurt city (Frankfurt Fragt
Mich®), etc. ParticipateDB®¢ lists over 350 ICT tools and services that have been used for
civic engagement, with of 300 projects, exemplifying the practical applications of these
kinds of tools.

m THE EUROPEAN CITIZENS' INITIATIVE
Official register

4the way we are able to engage.”

. sultation, Transport For London
Runder Tisch soll Anregungen der

Biirger fiir 6ffentliche Toiletten-
Standorte priifen

P

Figure 2.1: Typical e-participation platforms

Yet, e-Participation can involve a considerable variety of underpinning technologies
and tools. Since the advent of the e-Participation paradigm, major advancements in the
ICT field have resulted in new technologies and paradigms supporting the involvement
of diverse type of stakeholders in the policy making processes. In particular, the last
two decades have witnessed major advances in the following directions:

1. The significant evolution of the Computer-Supported Cooperative Work (CSCW)
field, by adopting a knowledge-based decision-making view, while also enabling
the meaningful accommodation of the results of the social knowledge and related
mining processes. Related ICT environments support structured consultation and
collaboration, as well as knowledge exchange and co-creation, through
argumentative discourse of stakeholders, who discuss their perspectives on a
social problem or relevant public policy, in order to promote mutual
understanding and synthesis (Weinberger & Fischer, 2006).

2. The longstanding movement towards the Open Data and Open Government
paradigms (Marjin Janssen, Charalabidis, & Krcmar, 2017), and, as a
consequence, the emergence of data-driven innovation (Poel et al., 2015) and Big
Data policy making (Severo, Feredj, & Romele, 2016). Big data seems to have

* http://agoravoting.org/

> https://www.ffm.de/

¢ http://www.participatedb.com
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positive consequences in policy making, filling in areas where previously
information was scarce or difficult to obtain. If we add to this the increasing
availability of computational capacity needed for gathering and processing
quicker larger volumes of multimodal information, we can understand the current
trend towards the so-called “datification of governance” (Marjin Janssen et al.,
2017).

3. The growing adoption of crowdsourcing and open innovation paradigms in the
public sector in order to tackle the increasing complexity of problems and policy
challenges faced by contemporary societies (Ines Mergel, 2013a), (Loukis,
Charalabidis, & Androutsopoulou, 2017), (Ferro & Molinari, 2010a), (Lee, Hwang,
& Choi, 2012). Applications of these paradigms have introduced new
opportunities to exploit for the design of better public policies on one hand
citizens and their ideas and knowledge (citizen-sourcing) (H. Chesbrough &
Bogers, 2014; Loukis et al., 2017; I. Mergel, 2015), (Linders, 2012), (Nam, 2012)
and, on the other hand data related to the knowledge, credibility and expertise
of individuals (expert-sourcing) (Androutsopoulou, Mureddu, Loukis, &
Charalabidis, 2016), (Androutsopoulou, Charalabidis, & Loukis, 2017) into the
work of the governments.

Thie above develeopments have drawn a wide variety of and services enabling e-
participation and underpinning technologies for facilitating stakeholders’ engagement
in decsions making. In the following sections methods, practices, ICT systems, utilised
to support e-participation, as well technologies and techniques used to enhance
various stakeholders’ engagement in the democratic process. In order to investigate
the new types of tools used in e-participation contexes, we developed a framework
(presented in Table 2-1), which relates the areas of participation, in terms of context of
involvement in the democratic process with the tools that support each participation
area. It is based on the initial categorisation of tools proposed by DEMO-net project
(Fraser et al., 2006) and the areas of pubic participation identified there, evolved upon
the major evovlvments. Table 2-1 lists the most popular categories of tools utilised in
each e-participation area, taking also into accout the technologies emerged during the
decade since is conception.

Table 2-1. e-Participation areas and tools

Area Description Tools

e SMS notification systems

e Online Newsletters

. . strucutre, represent information
Information Provision . e Blogs
enahncing transparency

e Open Data platforms

e Information Visualisation
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Community  Buildin
/Collaborative

Environments

empowr individuals to shape

communities

e-Communities

Combined
systems

Wikis
Social Networking sites
CCSWE

Group
Systems

collaborativi

Decision  Suppo

Ideation & Brainstorming

Group Model Building

Consultation

allow stakeholders to contribute
their opinion on specific

e-Consultation paltforms
Wikis

Collaboration Support
Opinion Mining

Reputation Management

Campaining

enable election campaigns

Social Media

Electioneeering

enable protest, lobbying,
petitioning and other forms of
collective action

e-Petition systems
Social Media

Deliberation

support virtual, small and large-
group discussions, allowing
reflection and consideration of
issues

Online deliberation platformg
Online surgery

Chat rooms

Virtual spaces

Web-casts

Discussion Forums

Social Media

Opinion Mining

support analysis and representation

Ontological Engineering
Semantic Web
Policy Modelling

Discourse . . .
of discourse Argumentation Mapping
Reasoning
Data Mining
- resolve disputes or conflicts in an Argumentation Support
Mediation

online context

Reasoning systems

Spatial Planning

enable urban planning and
environmental assessment

GIS and Map-basd tools

Visualisation

Polling

measure
sentiment

public  opinion and

e-Polling systems
Online Surveys
Social Media
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e Opinion Mining

e e-Voting systems

Voting enable voting

e cReferenda

e Gamification and simulatio
Participatory allows citizens to identify, discuss, tools
budgeting and prioritize public spending e Budget simulation

e Dynamic Simulation

2.3 Policy Making 2.0

In its most general form, the term ‘policy’ refers to a notion that sets future goals and
aspirations and provides concrete steps for achieving these goals. Hill defines ‘policy’
(Hill, 1993) as ‘the product of political influence, determining and setting limits to what
the state does’. Policy comes in many guises ranging from direct service provision to
encouragement of voluntary change, (most notably) including also regulation, licensing,
etc. Anderson (J. E. Anderson, 2014) provides further analysis: public policy is
conceived the process in which government takes a decision and/or chooses a course
of action for solving a social problem, adopting a concrete strategy for its deployment
and implementation. It seems that policy scientists have come to agree that policy is
better captured as a process rather than a single act: this appears to quite fitting as the
decisions related to a specific policy do not have a limited effect at the top of an
organization (or the society itself); they have a widespread and sometimes changing
effect. Policy-making is broadly conceived as the process through which the vision of a
government or a corporation is transformed into programs, actions and ‘regulatory’
items. Therefore, policy-making is viewed as a cyclic, multi-stage process, commonly
comprising the stages introduced by Ann Macintosh: agenda setting, policy
formulation, decision, implementation, evaluation (Macintosh, 2004a).

Macintosh (2004) has established a widely accepted framework for the policy-making
processes by looking at the 5 high-level stages involved on the policy life-cycle. Each
of the stages is described in (Macintosh, 2004a):

1. Agenda setting: establishing the need for a policy or a change in policy and
defining what the problem to be addressed is. In this stage, the fundamentals of
argumentation are developed to introduce policy objectives.

2. Analysis: defining the challenges and opportunities associated with an agenda
item more clearly in order to produce a draft policy document. This can include:
gathering evidence and knowledge from a range of sources including citizens
and civil society organizations; understanding the context, including the political
context for the agenda item; developing a range of options. In this stage, the
arguments in favour or against a policy objective are fully expanded and justified.
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3. Creating the policy: ensuring a good workable policy document. This involves a
variety of mechanisms which can include: formal consultation, risk analysis,
undertaking pilot studies and designing the implementation plan. In this stage
arguments in favour or against a policy objective are documented to form a
regulatory policy proposal which will either by adopted or dismissed by the
relevant legislative body. If adopted the policy acquires regulatory value and
effectively becomes a law.

4. Implementing the policy: this can involve the development of legislation,
regulation, guidance, and a delivery plan. In this stage regulations and penalties
are introduced to ensure that the approved policy is implemented. Even after a
law is passed further regulatory actions can be taken (i.e. ministerial decision) to
introduced detailed regulations and relevant penalties for non-conformity to
existing regulations.

5. Monitoring the policy: this can involve evaluation and review of the policy in
action, research evidence and views of users. Here there is the possibility to loop
back to stage one. In this stage, further arguments are expressed and developed
over the achievement of the objectives set in stage 1 and the effectiveness of
the related regulations and penalties set in stage 4. Concepts for new policy
objectives and elaborated regulations and penalties my come up at the end of
this stage.

From the initial presentation of the above framework it is obvious that policy
formulation is by definition a collaborative process that involves formal interactions in
predefined ways and places. It may also trigger informal reactions and feed other places
of discussions, causing feedback of information. We can presume that ideas, opinions
and argumentation around policy issues and objectives can arise and expressed in all
stages of policies. Moreover, as the whole process is amenable to deliberation and
argumentation, external knowledge and public participation can be beneficial to all five
stages of the policy life-cycle, and hence ICT tools can be employed in more than one
of the above distinct stages. All these gave room to the development of ‘Policy Making
2.0, defined as ‘a set of methodologies and technological solutions aimed at enabling
better, timely and participative policy-making’ aimed at enabling better, timely and
participative policy-making’ (Koussouris, Lampathaki, Misuraca, Kokkinakos, &
Askounis, 2015). Adopting this definition, in the next subsections, we explore ways that
enhance the ‘intelligence of policy making process’ (Misuraca, Mureddu, & Osimo,
2014).

2.4 Social Media in Government

Social media are defined as “a group of Internet-based technologies that allows users
to easily create, edit, evaluate and/or link to content or other creators of
content”(Kaplan & Haenlein, 2010). The extensive social media capabilities for
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interactivity and collaboration were initially used by private sector firms, mainly in their
marketing and customer service activities. Later, they were adopted and utilised by
government agencies as well, in order to take advantage of the large numbers of users
that social media attract, and the unprecedented capabilities they provide to simple
non-professional users for developing, distributing, accessing and rating/commenting
various types of digital content, and also for the creation of on-line communities (Bertot,
Jaeger, & Hansen, 2012; Bonsén, Torres, Royo, & Flores, 2012; Chun, Shulman,
Sandoval, & Hovy, 2010; Karantjias, Polemi, & Stamati, 2011; Klischewski, 2014; Magro,
2012; Ines Mergel, 2016; Stamati, Papadopoulos, & Anagnostopoulos, 2015; Wahid &
Seebg, 2015). Social media can drive important innovations in both internal operations
of government agencies and the ways they interact with the public outside their
boundaries, and transform government’s behavior and practices in information sharing
and service provision, change the decision making patterns in all levels of government,
and facilitate policy changes based on vast input from the citizens (Criado, Sandoval-
Almazan, & Gil-Garcia, 2013).

There has been considerable research analysing the potential of social media for
supporting, enhancing and transforming critical government functions, which has
identified significant opportunities they provide to government agencies: i) to increase
citizens’ participation and engagement, providing to more groups of modern societies
a voice in debates on public policies development and implementation; ii) to promote
transparency and accountability, and reduce corruption, by enabling governments to
open up large quantities of data concerning their activity and spending; iii) to drive
important innovations in both the internal operations of government agencies and the
ways they communicate and interact with the public outside their boundaries; iv) to
collect useful information and knowledge from the citizens’ concerning the complex
problems and needs of modern societies; v) to exploit citizens’ creativity in order to
develop innovative solutions to the serious and complex problems that modern
societies face, and in general to apply crowd-sourcing ideas in the public sector
(citizensourcing); vi) to proceed to public services co-production with citizens, enabling
government agencies and the public to design jointly government services (Bertot et
al., 2012; Bonsén et al., 2012; Charalabidis & Loukis, 2012; Linders, 2012; Magro, 2012;
Nam, 2012).

Social media platforms enable government agencies to mine useful fresh insights into
social needs and problems, and ideas concerning possible solutions to them, new
public services or improvements of existing ones, or other types of innovations, from
large numbers of citizens(l Mergel & Desouza, 2013). Therefore, social media can lead
to the creation of new models and paradigms in the public sector: i) social media-based
citizen engagement models, ii) social media based data generation and sharing
models, and iii) social-media based collaborative government models (Chun and Luna
Reyes, 2012). From a technical perspective, Social Media enable and boost their
utilisation by third party tools, through the exposition of their application programming
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interfaces (API), libraries including specifications for routines, data structures, object
classes, and variables, allowing access parts of their functionalities and incorporate
them in other applications.

All the above make Social Media an ideal technological tool for the low cost support of
wide and inclusive crowdsourcing (Gil-Garcia, Zhang, & Puron-Cid, 2016; Ines Mergel,
2016). This has led to a growing exploitation of social media for citizen-sourcing in the
public sector, as well as considerable relevant research. Comprehensive reviews of this
research are provided in (Magro, 2012; Medaglia & Zheng, 2017)]. Megdalia and Zheng
(2017) have identified six main categories of research in this area:

e The first and most extensive of them concerns the use and management of social
media by government agencies, dealing mainly with the activities of government
on social media (e.g. social media presence, frequency and type of government-
generated content) and government social media strategy (e.g. social media
governance structures, policies, and organizational capacities).

e The second category concerns the effects of the external context of the social
media exploitation by government, focusing of the impact of the socio-
demographics of the involved citizens, their trust in government, the digital
divide, as well as the institutional, political and legal context, the national policies
and the macro-economic characteristics of a country, national policies.

e The third and fourth categories are much less extensive and are dealing with the
involved citizens'/users’ characteristics (e.g. age, education, gender, race), as
well as behavior (e.g. types of content generated by them, level of interaction
and networking among them).

e Even smaller is the fifth category, dealing with the effects of social media use by
government, mainly on the power of the citizens and the politicians, as well as
the interest and engagement of citizens in politics, and their perceptions about
government transparency, efficiency, etc.

e However, the smallest of these categories is definitely the sixth one, dealing with
the platforms used by government for the effective exploitation of social media
for citizen-sourcing (for posting content to multiple social media accounts, as
well as for monitoring citizens’ responses and analyzing them, which is the focus
of our research.

2.5 Democracy VS Technocracy

Public policy networks are considered important mechanisms for and facilitators of
public policy changes in cases of important changes in the external context (e.g.
economic, ideological, knowledge, institutional changes (Howlett, 2002; Marsh &
Smith, 2000) needed in order to design and implement effective policies (Rhodes,
2006, 2007). Contextual changes are sensed by one or more network’s actors, who
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inject new ideas to the network, which are then transmitted to the other actors;
furthermore, very often external context changes lead to changes in policy network’s
composition, entry of new actors, and also changes in the levels of influence of the
existing actors. The above lead to collective awareness of the changing external context
and the inability of network to address it, and to changes of the perceived strategic
interests of the individual network partners and the balance of strategic resources
among them, resulting in the gradual development of new foundations and bases for
collective strategic action, and finally incremental or paradigmatic policy changes.
Policy networks defined as sets of formal and informal institutional linkages between
various both governmental actors and non-government actors (such as associations of
businesses, professions, labor unions and other interest groups) structured around
shared interests in public policy-making and implementation. In public policy networks
the non-state actors provide to the state actors on one hand information, knowledge
and expertise, and on the other hand support for the design and implementation of
public policies, and legitimization of them; in return the former have the opportunity to
influence the public policies (e.g. legislation, allocation of government financial
resources) towards directions that are beneficial to them

At the same time, considerable political debate, exists as well as political sciences
research, concerning the relationships between democracy (i.e. the democratic
processes and consultation with stakeholder groups), technocracy (i.e. specialized
knowledge of experts) and public policies formulation. The increasing complexity of
the problems of modern societies have increased the need for and the importance of
knowledge and expertise for the design and implementation of public policies. In most
domains of government activity extensive knowledge and expertise is required in order
to gain a better understanding of the problems, their causes, multiple aspects and
consequences, and also to design alternative directions of action for addressing them,
and to analyze the advantages and disadvantages of each alternative. This has led to
the establishment and growing influence of various expert bodies (having various
forms, ranging from committees to separate organizations, such as economic
institutes), in both government agencies competent for the formulation of public
policies, and also other public policy stakeholders (e.g. associations of professions,
labor unions and other interest groups). These expert bodies have become today highly
important for and influential on the formulation of public policies, and this is termed as
‘technocracy’ (Esmark, 2017; Fischer, 1990; Gilley, 2017; Harcourt & Radaelli, 1999;
Kurki, 2011; Radaelli, 1995, 1999). So today it is widely recognized that the two
fundamental and mutually complementary bases of public policy making are
democracy and technocracy.

Political sciences research in this area has highlighted the need of balance and
relationship between them, as each of them needs inputs from the other, and also
makes a different type of contribution to the design of public policies. In particular,
participants in the democratic processes (citizens’ representatives, elected officials,
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various stakeholder groups and even active citizens) need extensive knowledge and
expertise on the social problems they are dealing with, and the lack of them can have
quite negative impacts on the effectiveness of the formulated public policies (Esmark,
2017). At the same time experts dealing with important social problems often tend to
‘de-politicize’ them (Esmark, 2017; Fischer, 1990; Gilley, 2017) or give low priority to
important aspects of public policies, such as employment generation, poverty
eradication, inclusive social protection, etc. (Bangura, 2004); in order to reduce these
negative tendencies, experts need inputs from the political process, concerning diverse
values and concerns of different stakeholder groups, as well as their diverse
perspectives, approaches and ideologies. For the above reasons Brown (2009) argues
that democracy and technocracy are not in conflict, and their constructive combination
is a necessity in the modemn social context of highly complex social problems and
needs, major disruptions due to the emergence of new technologies, globalization,
etc.; democracy and technocracy generate different kinds of knowledge, which are
both necessary for public policy making. In the same vein recently Gilley (2017) argues
that ‘democratic sovereignty and technocratic expertise must coexist’, with each of
them being necessary conditions for the other, and concludes that ‘a healthy
democracy requires a healthy technocracy and vice versa’. The ICT can be very useful
for supporting the required interaction and exchange of knowledge between
democracy and technocracy. To this direction, in the following sections we present the
design of an ICT-based method that supports the transfer of knowledge from the latter
to the former, and asses its value from the above perspective.

2.6 e-Participation methods

By definition, e-participation includes all stakeholders in the democratic decision-
making processes, citizens’ values but also experts’ knowledge. However, there is a
need to organise and assembling all state-of-the-art means for supporting interactions
among different stakeholders into user-friendly powerful methodologies that enable
participation in multiple stages of the democratic processes. This section presents a
number of different paradigms for collecting knowledge and supporting e-
participation. The taxonomy aims to provide a complete view of the research domain
through a formal manner, correlating concepts with research areas.

2.6.1 Crowdsourcing

Crowdsourcing is defined as “a new web-based business model that harnesses the
creative solutions of a distributed network of individuals in order to exploit ‘collective
wisdom’ and mine fresh ideas from large numbers of individuals” (D. C. Brabham,
2008). The first applications of crowdsourcing are found in the private sector (mainly in
the creative and design industries), where knowledge and ideas possessed by ‘crowds’
and external information of individuals has been exploited in solving particular
problems and high complex tasks or developing innovations (D. Brabham, 2013; Howe,
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2006, 2008). It is rooted on the argument that critical tasks can be performed better by
large, diverse and pluralistic teams of less knowledgeable individuals, giving rise to new
distributed group-based multi-disciplinary design and problem solving practices
instead of being performed exclusively by highly knowledgeable professionals (Mau,
Leonard, & Institute without Boundaries, 2004). These practices proved highly valuable,
as they allow the utlilisation of the ‘wisdom of crowd’ and its high potential to provide
a wealth of information and knowledge, as well as ideas and innovative solutions to
problems, which can be comparable or superior than those provided by ‘internal’ firms’
experts (D. Brabham, 2013; Majchrzak & Malhotra, 2013; Surowiecki, 2004). The
capabilities provided by ICT seem to have played a significant role for the development
of crowdsourcing, as they allow the efficient participation and interaction of numerous
and geographically dispersed individuals, and also the analysis of their contributions
(Geiger, Fielt, Rosemann, & Schader, 2012; Zhao & Zhu, 2012). This Web 2.0
phenomenon can be seen as a collective intelligent system characterised by three
components; i) an organisation that directly benefits form the work of the crowd, ii) the
crowd itself and iii) a platform able to link the organisation to the crowd and provide a
host for the activity throughout its lifecycle. All these definitions share at least two
common features: i) the existence of a somehow open and shared information system
dedicated to the collection of data using ICT; ii) the volunteer participation and
involvement of individuals in data collection. Over the years, different forms of
crowdsourcing have been spread such as crowdsensing, where a group of users is
involved in monitoring activities through mobile sensors (like air pollution or radiation
levels, for instance) or crowdfunding where crowd contributes to fundraising projects.

Extensive research has been conducted on the private sector crowdsourcing initiatives,
a review of which is provided by Hetmank (2013), Tarel et al. (2013), Rechenberger et
al. (2015), Hossain et al. (2015). Initially this research focused on analyzing successful
crowdsourcing cases, reporting that crowd can solve scientific problems that big
corporate R&D groups cannot solve, outperform in-house experienced geophysicists
of mining companies, design original t-shirts resulting in very high sales, and produce
highly successful commercials and fresh stock photography against a strong
competition from professional firms (D. C. Brabham, 2008; Surowiecki, 2004). Later,
crowdsourcing research started moving to a higher level, and generalizing (based on
knowledge gained from multiple case studies) in order to identify patterns and trends
in this area, and also to develop effective crowdsourcing practices (D. Brabham, 2012;
Geiger, Seedorf, Nickerson, & Schader, 2011; Rouse, 2010). A typical study in this
direction is the one of Brabham (2012), who based on the analysis of several
crowdsourcing case studies identifies and elaborates four types of crowdsourcing
practices: i) knowledge discovery and management (= an organization tasks crowd with
finding and reporting information and knowledge on a particular topic), ii) broadcast
search (= an organization tries to find somebody who has experience with solving a
rather narrow and rare empirical problem), iii) peer-vetted creative production (= an
organization tasks crowd with creating and selecting creative ideas), and iv) distributed
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human intelligence tasking (= an organization tasks crowd with analyzing large amounts
of information). Research base is complemented with studies aiming to develop
methodologies for the application of crowdsourcing in various organsiations and for
the motivation of crowd participation (D. C. Brabham, 2010; Li & Hongjuan, 2011;
Stewart, Huerta, & Sader, 2009). A basic process model is identified by Hetmak (2013),
consisting of ten activities: define task, set time period, sate reward, recruit participants,
sign tasks, accept crowd contributions, combine submissions, select solution, evaluate
submissions and finally grant rewards. These activities are supported by IS integrating
usually four components: user management for user-oriented capabilities (registration,
evaluation, grouping and coordination), task management for design and assignment
of tasks, contribution management with capabilities of evaluation and selection of
contributions, and workflow management with capabilities for defining and managing
workflows.

Another stream of crowdsourcing research emphasizes the inherent risks and
challenges of it, arguing that the outcomes of crowdsourcing, mainly with respect to
the quality and usefulness of the collected knowledge, might be uncertain; also some
important critical success factors are identified, such as the existence of sufficient,
diverse and knowledgeable active crowd, as well as some risk factors that might have
negative impact, such as

digital divide related

prob'léms'and'the cor?s'equ'ent cuperseand Representtion
participation inequalities (i.e.

under-representation of some

Equal

groups, and over-
representation of some Human Capital Manipulation
others), and possible bias and
. . Crowdsourcing
manipulation of the crowd Success
(Agafonovas & Alonderiene,
2013; Bott & Young, 2012;
Geiger et al., 2011; Jain, 2010; Sharma, Figure 2.2: Crowdsourcing success factor
2010).

2.6.1.1 Government Citizen — Sourcing and Expert-Sourcing

The great potential of the ‘collective intelligence’, defined as a form of universally
distributed intelligence, constantly enhanced, coordinated in real time, and resulting in
the effective mobilization of skills’ (Lévy, 1997), to contribute to difficult problem solving
and design activities has triggered the adoption of crowdsourcing in the public sector
as well. While many government organizations do not explicitly use the term, they
include crowdsourcing elements to encourage collective problem solving with external
stakeholders. However, much less research has been conducted on crowdsourcing in
the public sector, focusing mainly on ‘citizen-sourcing’ (Ferro, Loukis, Charalabidis, &
Osella, 2013; Geiger et al., 2011; Linders, 2012; Nam, 2012; Prpi¢, Taeihagh, & Melton,
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2015). Citizen-sourcing implies the application of crowdsourcing concept for collecting
information on citizens’ needs and propositions for the solution of difficult problems
(Chun et al.,, 2010; Hilgers & Ihl, 2010). For instance, Mergel and Desouza (2013)
describe and analyse the Challenge.gov initiative the U.S. Office of Management and
Budget, which was based on an ICT platform that enables U.S. federal agencies to
launch contests for solutions to various types of policy-related problems they face, and
citizens to participate in them by proposing solutions, and also reviewing and
evaluating solutions provided by others, voting on solutions, and even to get involved
in the implementation of solutions and the subsequent evaluation of them. Citizen-
sourcing can lead to the application of open innovation ideas in the public sector (D.
Brabham, 2012; Hilgers & Ihl, 2010), as it changes the government's perspective from
viewing citizens as “users and choosers” of government services to “makers and
shapers” of them according to Lukensmeyer and Torres (Bergrud & Yang, 2008).
However, crowdsourcing is differentiated from open innovation, given that it is not
considered to be open but rather relies on individual and independent work (Zhao &
Zhu, 2014). It is different than outsourcing because of the lack of control over the crowd.

A typical study is the one of Nam (2012) who analyzed emerging practices of USA
government agencies for sourcing professional knowledge and innovative ideas from
citizens, and identified four main types of such practices (with respect to the ways used
for knowledge and ideas collection): Contest (competition-driven citizen-sourcing, with
material incentives, e.g. cash, prizes or/and career opportunities), Collaborative Wiki
(collaborative website that can be edited directly using a web browser by anyone with
access to it, with non-monetary reasons motivating participation, such as amateurism
and altruism), Social Networking (forum for discussion and interaction, which motivates
participation primarily through the desire and expectation of forming new relationships
and strengthening existing ones) and Social Voting (allows citizens post their own ideas,
make comments on others' ideas, and rate them; they provide a unique motivator for
engagement: citizens can make their voices be heard by other citizens and by the
government). Crowdsourcing can be used in various stages of the policy cycle: priorities
and agenda setting, problem analysis, policy implementation, identification and design
of policy options, monitoring and interim evaluation, ex-post evaluation and impact
assessment. Hilgers and Ihl (2010) developed a high level framework for the application
of citizen-sourcing by government agencies, which consists of three tiers:

i) citizen ideation and innovation: this first tier focuses on the exploitation of the general
potential of knowledge and creativity within the citizenry to enhance the quality of
government decisions and policies, through various methods, such as consultations and
idea- and innovation-contests.

ii) collaborative administration: the second tier explicitly addresses the integration of
citizens for enhancing existing public administrative processes.

iii) collaborative democracy: this tier includes new ways of collaboration to improve and
expand public participation within the policy process, including the incorporation of
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public values into decisions, improving the quality of decisions, building trust in
institutions and educating citizens.

The first citizen-sourcing initiatives aimed at the collection of policy-related information,
knowledge and ideas from the general public, in order to support the development of
better, more effective and acceptable public policies. This also enables the
identification and better understanding of the ‘public values’ (Cordella & Bonina, 2012;
M. Moore, 1995), and their incorporation into public policies. Most of the initial
government citizen-sourcing research is focusing on the ‘active citizen-sourcing’
paradigm, which uses government agencies’ web-sites or social media accounts in
order to pose ‘actively’ a particular social problem or public policy (existing or under
development), and solicit relevant information, knowledge, opinions and ideas from
the citizens (the general public) (Charalabidis & Loukis, 2012; | Mergel & Desouza, 2013;
Wandhofer et al., 2012). More recently, there has been some research interest in the
‘passive citizen-sourcing’ paradigm, which aims to exploit ‘passively’ policy-related
content that has been generated by citizens freely, without any direct stimulation or
direction by government, in various external (i.e. not belonging to government
agencies) web-sites or social media, such as political fora, news web-sites, political
blogs, Facebook, Twitter, etc. accounts; the analysis of this content can provide useful
information, knowledge and ideas concerning important social problems and public
policies (Victor Bekkers, Edwards, & de Kool, 2013; Charalabidis, Louksis,
Androutsopoulou, Karkaletsis, & Triantafillou, 2014; Loukis et al., 2017).

The assessment of first citizen-sourcing initiatives revealed that they can provide useful
insights about the perceptions of the general public concerning important societal
problems and existing or prospective public polices for addressing them. However they
concluded that due to the high complexity of modern social problems and needs that
had to be addressed through effective public policies, it would be highly beneficial if
this general public oriented citizen-sourcing could be complemented by the collection
of information, knowledge and ideas from experts as well. (Androutsopoulou,
Charalabidis, & Loukis, 2015). Targeting to knowledgeable experts -beyond the
general public- on the particular social problem or public policy of interest, will
contribute in collecting higher quality of policy-related information and enable
combining/complementing the public values (which might include some not achievable
wishes and hopes, or underestimate long term trends and consequences) with the
realities defined in experts’ specialized knowledge, for the formulation of effective
public policies. The above insights lead to the emergence of the ‘expert-sourcing’
paradigm, which is in line with previous political sciences research on the role and
importance of both ‘democracy’ (democratic processes and consultation with
stakeholder groups) and ‘technocracy’ (specialized knowledge of experts) for the
development of effective public policies (Brown, 2009; Esmark, 2017; Fischer, 1990;
Radaelli, 1995, 1999). However, these different types of crowdsourcing practices,
aiming at the collection of public policy related information, knowledge and ideas from
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experts’ and citizens’ communities, constitute important innovations in the policy
formulation process of governments with limited knowledge on their application. So,
extensive further research is required in this area, in order to improve existing and
develop new citizen-sourcing and expert-sourcing paradigms.

2.6.2 Open Innovation

The concept of innovation was initially focused on the private sector, and consisted in
new combinations of production factors, leading to new products and services, or/and
new production processes, and having mainly economic objectives and rationale
(aiming to increase the sales revenues and profits of innovating firms). According to the
Schumpeterian definition, innovation, has to change something that people do
together or alone to the better (Schumpeter, 1931). Open Innovation was firstly
introduced by Chesbourgh (Henry William Chesbrough, Vanhaverbeke, & West, 2014),
as a paradigm shift from the initially closed model of innovation, referring to the internal
control of ideas and knowledge resources within an organisation, to ‘the use of
purposive inflows and outflows of knowledge to accelerate internal innovation, and to
expand the market for external use of innovation, respectively’ (Henry W Chesbrough,
2003). The increasing popularity of Social Media and internet use, the growing number
and mobility of knowledge workers raised the development of open innovation
methods and practices in business (Henry William Chesbrough, 2003; Frey, Lithje, &
Haag, 2011; Gassmann, Enkel, & Chesbrough, 2010; Spithoven, Vanhaverbeke, &
Roijakkers, 2013), extending the innovation capacity along and beyond the boundaries
of a firm and its human capital.

The successful initiatives carried out by private companies involving in the knowledge
co-development external actors and knowledge resources (customers, suppliers,
business partners competitors, cross-sector firms, universities and research institutions),
have offered fertile ground for research on the types of open innovation practices used
in the private sector (Felin & Zenger, 2014; Inauen & Schenker-Wicki, 2011; Mina,
Bascavusoglu-Moreau, & Hughes, 2014) and on the and context and typology of the
problems each type is appropriate for (Arvanitis, Lokshin, Mohnen, & Woerter, 2015;
Bellantuono, Pontrandolfo, & Scozzi, 2013). A typical study in this direction is the one
of Felin and Zenger (2014) that identifies six main types of innovation practices used in
the private sector: four types of open innovation practices (partnerships/alliances,
markets/contracts, contests/platforms and user/ community innovation), and also two
types of closed innovation practices (authority-based hierarchy and consensus-based
hierarchy). They conclude that as innovation problems become more complex, firms
should adopt practices that facilitate extensive external knowledge sharing; on the
contrary as innovation problems become simpler, the firm adopts practices that
motivate more autonomous trial and error search of solutions based on internal
knowledge. Furthermore, for innovation problems that require hidden knowledge (i.e.
whose source is not known to the firm), firms should adopt practices that broadcast
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problems widely, so that relevant knowledge can be ‘self-revealed’. Moreover, there is
another relevant research stream, which investigates empirically the effects of various
open innovation practices on firms’ innovation performance (Arvanitis et al., 2015;
Inauen & Schenker-Wicki, 2011; Laursen & Salter, 2006). A typical study of this stream
is the one of Inauen and Schenker-Wicki (2011) who investigate empirically the effect
of six open innovation practices (co-development of new knowledge or innovation in
co-operation with customers, suppliers, competitors, cross-sector companies,
consulting firms and universities) on innovation performance, using data collected from
141 stock-listed companies from Germany, Switzerland and Austria. They conclude that
innovation co-operation with customers, suppliers and universities have positive impact
on innovation performance.

Initially open innovation research focused mainly on the exploitation of external
knowledge of other organizations, however later it started dealing with the exploitation
of external knowledge possessed by ‘crowds of individuals’ as well (individuals
oriented open innovation), consisting a form of crowdsourcing. Boosted also by the
advent of e-participation and the transition of decision making process from a top-
down to a bottom-up approach, the open innovation paradigm has started being
adopted by government and non-profit organizations to tackle the increasing
complexity of problems and policy challenges faced by contemporary societies
(Bommert, 2010; Charalabidis, Loukis, & Androutsopoulou, 2014; Ferro & Molinari,
2010a; Loukis et al., 2017; | Mergel & Desouza, 2013). From the perspective of public
administrations, the integration of "a distributed innovation process based on
purposively managed knowledge flows across organizational boundaries” provides the
opportunity to include citizens and their ideas and expertise into the work of the
governments (citizen-sourcing) (H. Chesbrough & Bogers, 2014; Nam, 2012). Citizens,
as inhabitants of a particular city, and also due to their professional activity, have
specific knowledge (or experience) of their micro environment, which the administration
cannot easily access. This open innovation process starts by identifying a problem and
offers incentives to citizens, solution providers to provide ideas and solutions to address
public problems. Through appropriate guidance, they can use that knowledge to
actively develop novel ideas for addressing social problems and needs, as well as co-
create public services together with the local administration and fellow citizens. Having
considered alternative interpretations of the Ol model, we claim that the one proposed
by Mergel (I. Mergel, 2015) is the most applicable one in the public sector. Its phases
are briefly discussed below.

Pre-Phase: Problem Identification. This preparatory phase aims to formulate and
broadcast a complete and accurate description of the problem to be solved. Although
public management problems are usually defined by the government agency carrying
out the initiative, social problems, needs and issues can also emerge through
crowdsourcing.
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Phase 1: Ideation. During the idea generation and collection phase, people are
encouraged to submit proposed solutions and ideas, or articulate specific needs
through digital platforms and participation portals. Idea solicitation is usually combined
with methods aiming to boost the creativity of stakeholders and citizens such as
rewards, funding, competitions, and hackathons. This phase encounters the risk of low
levels of citizens’ participation, which can be mitigated by mining proper sources to
discover ideas and harvest the distributed knowledge that lies on the web.

Phase 2: Incubation. This phase fosters co-creation and peer production among the
crowd community or external experts in a collaborative effort to incubate and develop
the submitted ideas. Participants can view, comment, discuss and rate the ideas of
other participants and vote for their favorite ideas, thus adapting the reviewed and
improved solutions. This step includes also idea filtering and prioritization, where the
community decides which solutions are best (might be combinations of submitted
proposals).

Phase 3: Implementation. Selected or favorite solutions are validated through proof of
concept of alternative implementations provided by the crowd or governmental actors.
Implementation is complemented by progress monitoring and continuous report in
order to identify necessary refinements in the process or the associated innovation
concepts. Compared to the previous ones, this phase usually demonstrates less
interactivity, as in most cases governmental organizations proceed in this phase with-
out solicitation of public input.

ProblemDefinition | ™ Ideation > Incubation > Implementation
Description and Idea solicitation, Co-creation and peer Proof of concepts of
communication of the generation and production alternative
problem to be solved collection Developmenf, "mp[emenfaﬁons
Incentive schemes refinement of Progress Monitoring
submitted ideas, Continuous Report
filtering and

prioritisation
Figure 2.3: Phase of Open Innovation in the public sector

While extensive research on the adoption of open innovation in the private sector has
been conducted, fundamental differences in its implementation in governance pose
research challenges, calling for further investigation on the key characteristics of public
sector innovation field (Bommert, 2010; Kankanhalli, Zuiderwijk, & Tayi, 2017; Lee et
al., 2012; Ines Mergel, 2013b). Although there is strong linkage between open
innovation and open government initiatives, an analysis of e-government literature
showed that there are limited influences of the open innovation paradigm in the e-
government research, poorly connected with the perspectives of management science
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(Viscusi, Poulin, & Tucci, 2015). Kankanhalli et al. identify four divergent facets of open
innovation in the two sectors; focus, aim, value, external stakeholders, while
highlighting a number of domain-specific challenges (Kankanhalli et al., 2017).
Moreover, it is stressed that there are a number of factors limiting the innovation
performance of public sector organizations, related with the legal and socio-economic
framework they operate, such as the absence of financial resources, the contradicting
regulations (Mergel & Desouza, 2013), and low citizens’ trust in such initiatives and
organizational factors such as the lack of innovation culture (Bekkers, Tummers, &
Voorberg, 2013; Duivenboden & Thaens, 2008; Misuraca & Viscusi, 2015).

Another realm of challenges stems from the role of information technology on open
innovation (Criado et al., 2013). Typical Ol systems, idea management platforms and
customer engagement tools, such as Ideascale (https://ideascale.com), Openldeo

(https://openideo.com), Spigit (https://www.spigit.com), UserVoice
(https://www.uservoice.com), Imaginatik (https://www.imaginatik.com) and Nosco
(http://nos.co), are used mainly in the private and to some extent in the public sector
(Hrastinski, Kviselius, Ozan, & Edenius, 2010; Klein & Convertino, 2015; Mergel, 2015).
However, Ol processes can be supported by a variety of digital tools that allow
governmental agencies harness the “wisdom of crowd”. An indicative but not
exhaustive list includes platforms facilitating cooperation between public

administrations, citizens and other societal actors (academia and research institutes,
other governmental organizations, non-governmental agencies including the private
sector, non-profit organizations) (Lee et al., 2012), web-based software tools that
enable access to great numbers of participants from all over the world, and user friendly
toolkits guiding the actual involvement of non IT specialists in the innovation
generation. They are intended to fit specific purposes related with the management,
monitoring, evaluation, diffusion of open innovation initiatives.

Current research trends emphasize on the utilization of social media by governmental
agencies for the collection of external knowledge through crowdsourcing and web
consultations (Charalabidis, Loukis, Androutsopoulou, et al., 2014). Admittedly, there
is a gap on the usage and efficacy of tools beyond social media, including the use of
open data platforms for providing better access to and interpretation of governmental
data and the information produced by internal information systems of public
administrations (Ham, Lee, Kim, & Choi, 2015; Marijn Janssen, Charalabidis, &
Zuiderwijk, 2012; Kankanhalli et al., 2017). As explicitly stated by Klein and Convertino
(Klein & Convertino, 2015), ‘open innovation systems face important challenges
deriving, ironically, from their very success: they can elicit such high levels of
participation that it becomes very difficult to guide the crowd in productive ways and
pick out the best of what they have created’. This implies problems such as low signal-
to-noise ratios (only a small percentage of the ideas from Ol engagements are
considered as being of high quality), insular ideation (ideas are typically generated
quickly by single individuals, without reference to other submitted ideas), non-
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comprehensive coverage (there is no inherent mechanism for ensuring that the ideas
submitted comprehensively cover the most critical facets of the problem at hand), poor
evaluation (based on subjective criteria, while little support is provided to aid
stakeholders build upon each other’s facts and reasoning), poor idea filtering (engaging
stakeholders in cognitively complex and time-consuming tasks), and burdensome
management of the overall innovation process (referring to monitoring, awareness, and
attention mediation issues). Related studies (Assar, Boughzala, & Isckia, 2011) pinpoint
additional issues requiring attention, such as the need to stimulate the creation and
support the sustainable development of public/private communities, the (partial)
formalization of the stakeholders’ contributions aiming to further exploit the reasoning
capabilities of the machine, the support for a collaborative construction of solutions,
and the development of public services by third parties.

In an effort to address the aforementioned challenges, a non-exhaustive taxonomy of
ICT tools that can support and advanced the implementation of open innovation
practices in the public sector is provided in (Androutsopoulou et al., 2017). Each of is
associated with the open innovation phase they primarily support, while to combine
multiple functionalities offered by these tools in Ol related workflows, their integration
is suggested under an open, inclusive and sustainable web-based platform that builds
on the synergy between human and machine intelligence.

2.6.3 Social Innovation

Another form of innovation came out as a response to complex societal challenges,
referred as ‘social innovation’, having social objectives and rationales (rather than
economic ones), and is based on cooperation of multiple social actors (Harrisson, 2012).
Social Innovation is defined as a new set of activities, performed by government
agencies of various layers (e.g. municipalities, regions, ministries), firms, non-
government organizations, civil society, citizens' initiatives or even individual citizens,
entering in new forms and networks of cooperation, in order to address a problem not
addressed by existing market offerings or government services (e.g. to manage a
negative situation that poses threats to a social group, or to exploit a new positive
opportunity for improving welfare of a social group) (Franz, Hochgerner, & Howaldt,
2012; Moulaert, Martinelli, Swyngedouw, & Gonzélez, 2005). The differentiation form
the classical concept of innovation lies in that it is ‘social both in their ends and their
means” (Franz et al., 2012), as it targets to the improvement of social welfare and
includes new activities of social cooperation respectively. Therefore social innovation
can be viewed as a new combination of social practices (Hochgerner, 2012), and in this
sense it constitutes an extension of the ‘classical’ innovation concept, consisting
according to J. Schumpeter in new combinations of production factors (Schumpeter,
1931). Also, the main values that social innovation aims to promote are ‘the public
interest and common good, a new approach to the concept of service and the networks
strengthening the bonds of trust between citizens’ (Harrisson, 2012), which are quite
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different from the economic ones of the ‘classical’ innovation. So, since social
innovation constitutes a different ‘paradigm’ of innovation, it is necessary to conduct
further research on various aspects of it.

Existing literature identifies some key factors that determine the achievement of
sustained outcomes from social policy innovation (Desouza & Smith, 2014). The first
one is the demand for broader and more constructive involvement of public
organisations and other societal stakeholders (private sector organisations, social
enterprises, civil society organisatons, citizens), establishing private-public
partnerships. Since wicked social problems (H. W. J. Rittel & Webber, 1973) require
negotiation and discourse among multiple stakeholders with heterogeneous views,
tools that allow easy data sharing and rapid knowledge flows among organisations and
individuals have the potential to manage innovation-related knowledge facilitating
collaboration and convergence, leading finally on a positive impact on innovation
performance(Meyer, 2010), (Kleis, Chwelos, Ramirez, & Cockburn, 2012).

One of the challenges related with the application of the social innovation paradigm is
definitely its relationship with ICT, characterised by the growing recognition of the
importance of the latter for unleashing innovation in the private and the public sector
(VJIM Bekkers et al., 2013; Kleis et al., 2012; Misuraca & Colombo, 2016). It is generally
believed that the potential of social innovation can be better realised if it is properly
supported by existing and emerging ICT tools, and thus EU Member States are
encouraged to try ICT-enabled innovations in their quest for social policy reforms
(Misuraca & Colombo, 2016). However, quite limited research has been conducted on
the role and impact of various types of ICT on social innovation, which is mainly
theoretical. The most important theoretical work is a ‘manifesto’ written by a group of
transdisciplinary researchers and practitioners concerning the potential of social media
to foster social innovation (Kaletka, Kappler, Pelka, & De Querol, 2012). They argue that
since social innovation is a creation of new meanings, taking into account that meanings
are constructed in society through the process of communicative action (Castells, 2009),
it can be greatly fostered and supported by social media, which constitute a ‘paradigm
shift in communication’ that lowers the barriers of communication for individuals and
groups. Social media can enable the wide exchange of ideas among many different
actors required in order to identify and understand better social problems not
addressed by markets and government, and to design and implement collaboratively
social innovations for addressing them. However, the authors of the above manifesto
suggest that extensive research is required in order to develop and evaluate effective
‘socio-technical architectures’ for exploiting this potential of social media for fostering
and supporting social innovation; at the same time, there is a lack of empirical research
in this direction.

In general, it is necessary to extend the existing scientific knowledge basis in the area
of innovation and the impact of ICT on it, by creating, adding and integrating to it new
knowledge on social innovation, and finally “embed the concept of social innovation in
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a comprehensive theory of innovation. This requires analysing social innovation
initiatives using theoretical lenses from previous innovation research (as ’social
innovation still is innovation’ according to the above paper), and also from the political
sciences (as social innovation has important political dimensions). A way to
strengthener such analyses for social innovation is combining data and direct research
for example through interviews (ethnography) to really understand how people move
around cities and what are their challenges and possible solutions. However,
particularly collected data delivers you a bird-eye-perspective on social behavior. For
example, a formally regulated traffic system is just one side of the coin; how people
actually cycle through the city is another. This is where social innovation and data can
nicely merge.

2.6.4 Co-Creation

Crowdsourcing can take the form of co-creation (when the job is performed
collaboratively by a network of peers) and gradually result in ‘co-production’ of public
services by government and citizens in cooperation or undertaken by sole individuals
(Howe, 2006; Lévy, 1997). The concept of the ’‘co-creation’ of value through
collaborative public service production is closely related to the idea of co-production
rooted in public management and service management theory. As broad umbrella
terms, co-creation and co-production cover a range of more specific concepts
reflecting different stages of service production, including co-design, co-decision, co-
implementation, co-evaluation, etc. (Pollitt, Bouckaert, & Loffler, 2006).

Co-creation is distinguished from the broader concept of participation, as it implies the
active involvement of end-users in various stages of the production process, while
participation could also refer to passive involvement (Voorberg, Bekkers, & Tummers,
2015). Voorberg et al. have identified three types of citizens” co-creation or co-
production according to the level of their engagement. In the first citizen is involved in
implementation tasks (citizen as co-implementer). In the second, citizen plays the role
of a co-designer, deciding on the design aspects of the service delivery organised by
public organisations. Finally, the third role refers to citizens as imitators of public
initiatives that are adopted or followed by the public actors later. The authors also
suggest a clarification among the usage of the terms co-production and co-creation,
basing on the above differentiations of roles. According to this, co-production is more
appropriate in the first role, where citizens are involved in the co-implementation of
services, where co-creation when citizens are involved as co-designers or co-initiators.

Co-creation processes can be accompanied by digital media technologies on various
levels — from urban planning to the creation of specific services such as apps. Naturally,
digital platforms can help in facilitating (sometimes even funding) the cooperation
between citizens and governmental actors. Co-creation can create value through
developing new insights, opening up to new possibilities and partnerships. Indeed,
with the help of new information and communication technologies (ICTs), co-creation
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can effectively happen throughout the whole cycle of service creation, with citizens not
only acting as customers but also as active explorers of problems and needs, co-
ideators and co-initiators of solutions, co-designers of services, co-implementers of
service innovations, etc. (Nambisan & Nambisan, 2013).

2.7 Categorisation of ICT Tools Supporting e-Participation

In the fast-evolving global landscape of eGovernance, most efforts on transforming the
nature and role of governance and on raising raise citizens' trust in public administration
through better transparency and accountability, are building on ICT achievements.
Looking ahead in the future of e-participation we are in need of new and more
advanced functionalities, specifically designed towards supporting the policy making
procedure by addressing information overload. Reflecting the movement from
“planning for the public” to “planning with the public,” stakeholders can use a set of
computational tools to help identify and prioritize the public’s needs and desires,
explore alternative development scenarios, and establish benchmarks for evaluating
on-going development efforts. Hence, public participation can involve a variety of
underpinning technologies.

Our aim here is to identify the main families of tools that can be utilised in the e-
participation context, rather than providing an exhaustive list of tools used in the field.
This section presents a categorisation of these tools, classified upon their basic
purpose, identifying state-of-the-art functionalities of each category and pointing to
representative technologies and solutions.

The categorisation stems from the research map for e-governance and policy modeling
shaped by the CROSSROAD’ project. As part of this, an analysis of future needs, risks
and opportunities in different scenarios was carried out and a set of scenarios on how
governance and policy modelling could have developed by 2030 was conducted at
IPTS (Misuraca, 2011). According to this, research in the following areas may help to
harness the potential of ICT for governance and policy modelling:

¢ Information management and analysis, to monitor and simulate in real time the
behaviour of real and virtual entities (persons, things, information and data).

* Enhanced real-time situational awareness for tracking, policy modelling, and
visualisation.

e Policy intelligence and ICT-driven decision analytics.
* Automated mass collaboration platforms and real-time opinion visualisation.

* |CT-enabled data and process optimisation and control.

7 http://crossroad.epu.ntua.gr/

Aggeliki Androutsopoulou — February 2018 33



Chapter 2: Background

* Complex dynamic societal modelling systems.

Based on the above areas, we have identified ten categories of ICT tools (presented in
the next sub-sections) that aim to fit specific purposes related to the enhancement of
policy making processes:

e To provide the right information to potential problem solvers, by achieving better
access to data and improved understanding of the problem and its parameters
and facilitate convergence among stakeholders.

e To control, manage and improve the information flows between governmental
agencies and the participants of the policy formulation processes, as well as
among these participants.

e To build and manage a knowledge base integrating heterogeneous internal and
external knowledge and diverse experiences (from the organization’s internal and
external network, respectively), consolidating open governmental data and Web
2.0 content and embedding the accumulated content into the official policy
formulation procedures.

e To effectively plan, coordinate, and monitor a crowdsourincg process guiding the
productivity of the crowd and providing comprehensive reports for the final
outcomes.

e To enable the collection and integration of public opinions and values in the
democratic decision-making processes and on the other hand to enable the
consolidation of experts’ knowledge through technology-mediated structure
dialogue among them.

2.7.1 Collaboration Support

This types of resources include the tools which creative people use to communicate
and collaborate to generate new knowledge. Examples include computer-mediated
communication tools and computer-supported collaborative work platforms. The
emergence of the Web 2.0 era introduced a plethora of collaboration tools, which
enable engagement at a massive scale and feature novel paradigms. At the same time,
it is broadly admitted that the collaboration aspect of e-participation initiatives is
relatively unexplored (Mergel, 2015). These tools cover a broad spectrum of needs
ranging from knowledge exchanging, sharing and tagging, to social networking, group
authoring, mind mapping and discussing. For instance, Facebook
(http://www.facebook.com) and LinkedIn (http://www.linkedin.com) are representative
examples of social networking tools that facilitate the formation of online communities
among people with  similar interests; tools such as MindMeister
(http://www.mindmeister.com) and Mindomo (http://www.mindomo.com) aim to
collectively organize, visualize and structure concepts via maps to aid brainstorming
and problem solving; Debatepedia (http://wiki.idebate.org) and Cohere
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(http://cohere.open.ac.uk) are typical tools aiming to support online discussions over
the Web; phpBB (http://www.phpbb.com) and bbPress (http://www.bbpress.org) are
Web 2.0 applications enabling the exchange of opinions, focusing especially on
providing an environment in which users can express their thoughts without paying
much attention to the structure of the discussion.

At the same time there are tools enabling a more structured, and therefore more
focused and effective (Karacapilidis, 2014; Loukis & Wimmer, 2012). Previous research
in this area of ‘wicked problems’ (see Section 3.3.3) has revealed that collaboration
among stakeholders can be greatly supported through ‘structured’ e-consultation tools
based on the IBIS framework (allowing users to enter and exchange semantically
annotated information concerning the main elements of the social problem under
discussion: main issues, alternative solutions/interventions for addressing each of them,
and also pro-arguments and contra-arguments about them, as well as comments)
enable much more focused, effective and productive electronic policy related
discussions and exchanges of information and views, than the usual ‘unstructured’ fora;
however, they are more difficult to use by the less sophisticated users (in terms of
education and knowledge about the social problem under discussion), and more
appropriate for the more sophisticated ones and the experts (Karacapilidis, Loukis, &
Dimopoulos, 2005; Karacapilidis & Papadias, 2001).

The above tool categories enable the massive and unconstraint collaboration of users;
however, this very feature is the source of a problem that these tools introduce: the
problem of information overload. The amount of information produced and
exchanged, and the number of events generated within these tools exceeds by far the
mental abilities of users to: (i) keep pace with the evolution of the collaboration in which
they engage, and (ii) keep track of the outcome of past sessions. Current Web 2.0
collaboration tools exhibit two important shortcomings making them prone to the
problems of information overload and cognitive complexity. First, these tools are
“information islands”, thus providing only limited support for interoperation,
integration and synergy with third party tools. While some provide specialized APIs with
which integration can be achieved, these are primarily aimed at developers and not
end users. Second, Web 2.0 collaboration tools are rather passive media, i.e. they lack
reasoning services with which they could actively and meaningfully support
collaboration.

2.7.2 Argumentation Support

Argumentation is conceived as the process through which arguments and
counterarguments are devised and formally examined. The formal treatment of
arguments usually employs the comparison of arguments, their evaluation (according
to some criteria) and the weighting of arguments and counterarguments to decide
whether they warranted according to the criteria adopted. As far as argumentation is
concerned, various tools focusing on the sharing and exchange of arguments, diverse
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knowledge representation issues and visualization of argumentation have been
developed. Tools such as Araucaria (Reed & Rowe, 2001), Reason!Able(van Gelder,
2002) and Compendium (http://compendium.open.ac.uk) allow users to create issues,
take positions on these issues, and make pro and contra arguments. They can capture
the key issues and ideas and create shared understanding in a knowledge team; in
some cases, they can be used to gather a semantic group memory. However, these
argumentation support tools have the same problems with the aforementioned Web
2.0 collaboration tools. They too are standalone applications, lacking support for
interoperability and integration with other tools (e.g. with data mining services foraging
the Web to discover interesting patterns or trends). They also cope poorly with
voluminous and complex data as they provide only primitive reasoning services. This
makes these tools prone to the problem of information overload. Argumentation
support services recently developed in the context of the Dicode project (Karacapilidis,
2014) address most of these issues through innovative virtual workspaces offering
alternative visualization schemas that help stakeholders control the impact of
voluminous and complex data, while also accommodating the outcomes of external
web services, thus augmenting individual and collective sense-making (see next
section).

In any case, argumentation support tools reveal additional shortcomings that prevent
them from reaching a wider audience. In particular, their emphasis on providing fixed
and prescribed ways of interaction within collaboration spaces make them difficult to
use as they constrain the expressiveness of users, which in turn results in making these
systems being used only in niche communities. Adopting the terminology used in the
most common theoretical framework of situational awareness shaped by Endsley
(Endsley, 1995), this category of tools only partially cover the needs of the three stages
of situational awareness, namely perception (i.e. perceive the status, attributes, and
dynamics of relevant elements in the setting under consideration), comprehension (i.e.
perform a synthesis of disjointed elements of the previous stage through the processes
of pattern recognition, interpretation, and evaluation), and projection (i.e. extrapolate
information from previous stages to find out how it will affect future instances of the
operational setting).

2.7.3 Decision making support

Data warehouses, on-line analytical processing, and data mining have been broadly
recognized as technologies playing a prominent role in the development of current and
future Decision Support Systems (Shim et al., 2002), in that they may aid users make
better, faster and informed decisions. However, there is still room for further
developing the conceptual, methodological and application-oriented aspects of the
issue. One critical point that is still missing is a holistic perspective on the issue of
decision making. This originates out of the growing need to develop applications by
following a more human-centric (and not problem-centric) view, in order to
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appropriately address the requirements of public sector stakeholders. Such
requirements stem from the fact that decision making has also to be considered as a
social process that principally involves human interaction (Smoliar, 2003). The
structuring and management of this interaction requires the appropriate technological
support and has to be explicitly embedded in the solution offered.

The above requirements, together with the ones imposed by the way public sector
stakeholders work and collaborate today, delineate a set of challenges for further
decision support technology development. Such challenges can be addressed by
adopting a knowledge-based decision-making view, while also enabling the
meaningful accommodation of the results of the social knowledge and related mining
processes. According to this view, which builds on bottom-up innovation models
(Anadiotis et al., 2011), decisions are considered as pieces of descriptive or procedural
knowledge referring to an action commitment. In such a way, the decision-making
process is able to produce new knowledge, such as evidence justifying or challenging
an alternative or practices to be followed or avoided after the evaluation of a decision,
thus providing a refined understanding of the problem. On the other hand, in a
decision-making context the knowledge base of facts and routines alters, since it has
to reflect the ever-changing external environment and internal structures of the
organization. Knowledge management activities such as knowledge elicitation,
representation and distribution influence the creation of the decision models to be
adopted, thus enhancing the decision making process, while evaluation of
contributions in the decision making process act as a reputation mechanism and
provide incentives for engagement (Anadiotis, Kafentzis, Pavlopoulos, & Westerski,
2012).

2.7.4 Data Mining

Algorithms and methodologies concerned with the analysis of the data towards
identifying and extracting patterns from data is generally referred as ‘Data Mining’
(Azevedo & Santos, 2008). Data Mining, also popularly referred to as Knowledge
Discovery in databases, is the automated or convenient extraction of patterns
representing knowledge implicitly stored in large volumes of data(Han, Kamber, & Pei,
2012). Specifically, the term Data Mining is used when referring to the integrated use
of data extraction, storage, pre-processing and analytical tools towards ‘the nontrivial
extraction of implicit, previously unknown, and potentially useful information from
data’(Frawley, Piatetsky-shapiro, & Matheus, 1992). In recent years there has been a
rapid growth in Data Mining techniques(Park & Kargupta, 2002). Data Mining has two
main high-level goals: prediction and description. Commonly used methods for data
mining are: association rules, sequential patterns, classification, regression, clustering,
and change and deviation detection. From user’s point of view, the execution of a Data
Mining process and the discovery of a set of patterns can be considered either as an
answer to a sophisticated database query or as a result of an execution of a Data Mining
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workflow. The first is called the descriptive approach, while the second is the procedural
approach. Machine learning approaches used in data mining can be further divided
into supervised and unsupervised approaches and commonly applied algorithms for
supervised learning are Decision Trees, Support Vector Machines (SVM), Neural
Networks, Naive Bayes and Maximum Entropy (ME).

The use of Data Mining approaches on big governmental datasets holds great promise
for unleashing innovation and improving public management (Clarke & Margetts, 2014;
Desouza & Smith, 2014; Hochtl, Parycek, & Schollhammer, 2016). e-Participation
produces large quantities of citizens’ textual contributions concerning policies and
decisions under discussion. It is of critical importance to use innovative technologies
for analysing them in a cost-efficient and effective manner, in order to extract the
valuable knowledge, they contain, and then integrate them in the policy/decision
making processes in order to provide feedback to the policy makers and, in turn, back
to the citizens. The integration of Data Mining algorithms can advance the e-
participation offerings, by extracting from accumulated content, comprehensible,
timely and direct insights for people’s opinions, emerging issues, behavioural, events
against policy topics. The continuously growing creation of textual content in Social
Media has triggered attention to a specific sub-field of data mining, i.e. text mining.
Text mining combines different techniques such as information extraction, topic
modelling, event recognition, opinion mining, sentiment analysis and opinion
summarization. A subset of them being more relevant to the context of Social Media
and e-participation are presented in the following paragraphs.

Opinion mining tools employ natural language processing, machine learning, text
analysis and computational linguistics to identify and extract relevant subjective
information from the vast amounts of human communication over the Internet or from
offline sources as well. Since the major part of this content is in textual form, opinion
mining is a critical technology for processing and maximising knowledge extraction
from it. Generally speaking, opinion mining (also known as sentiment analysis) aims to
determine the attitude of a speaker or a writer with respect to some topic or the overall
contextual polarity of a document. The attitude may be his or her judgment or
evaluation (e.g. appraisal theory), affective state (that is to say, the emotional state of
the author when writing), or the intended emotional communication (that is to say, the
emotional effect the author wishes to have on the reader). In fact, the propagation of
opinionated data has caused the development of Web Opinion Mining (WOM) (Taylor,
Rodriguez O., Veldsquez, Ghosh, & Banerjee, 2013), as a new concept in Web
Intelligence, which deals with the issue of extracting, analyzing and aggregating web
data about opinions. The analysis of users’ opinions first start being applied in the
private sector, because through them it is possible for firms to determine how people
feel about a product or service and know how it was received by the market, based on
the comments and reviews submitted by their customers in various websites.
Moreover, sentiment analysis combined with issues extraction techniques allows to

Aggeliki Androutsopoulou — February 2018 38



Chapter 2: Background

draw conclusions regarding the particular features products liked or not. We can
distinguish two types of tools; the ones that provide a framework for data mining
algorithms e.g. Rapidminer (https://rapidminer.com), WEKA
(http://www.cs.waikato.ac.nz/ml/weka/), KNIME (https://www.knime.org/) (Dhokrat,
Khillare, & Mahender, 2015) and online platforms that can also be classified into Social
Media monitoring platforms and visualize (real time) Opinion Mining Analytics on
predefined Web 2.0 Sources, e.g. Socialmention (http://www.socialmention.com) and
sentiment viz (https://www.csc2.ncsu.edu/faculty/healey/tweet viz/tweet app/).

Opinion Mining approaches are applied in the public sector as well, since citizens’
comments are a valuable source of information that can be quite useful for government
decision and policy making. These type of methods and tools makes possible for public
administration to reach citizens’ opinions about policies and other topics of interest and
identify the main issues posed by citizens on a particular topic or problem and also the
corresponding sentiments or feelings (positive, neutral or negative) through sentiment
analysis (Charalabidis, Maragoudakis, & Loukis, 2015; Maragoudakis, Loukis, &
Charalabidis, 2011). Within e-participation is of utmost importance to identify the
judgment on a proposed solution, the attitude of a contributor with respect to a topic
extracting the knowledge textual contributions contain in a cost-efficient and effective
way. A review of Opinion Mining techniques and methods showcasing their potential
for analysing contributions in public policy debates is provided by Maragoudakis et al.
(2011). In general, traditional opinion mining techniques apply to social media content
as well, however, there are certain factors that make Web 2.0 data more complicated
and difficult to be parsed. An interesting study about the identification of such factors
was made by Maynard et al.,(Maynard, Bontcheva, & Rout, 2012), in which they
exposed important features that pose certain difficulties to traditional approaches when
dealing with social media streams, such as the short length of messages, the existence
of noisy content and the disambiguation in the subject of reference.

Topic Identification techniques are in their majority statistical methods that analyze the
terms of documents and determine the topics that run through them. They are used in
order to identify the most important topics within a single document or a collection of
documents. Knowing of these topics in participative methods would help policy
makers in a variety of ways- from judging the utility of the document according to needs
to clustering documents based on similar topics, ranking of document importance
according to a given topic, etc. In each document, or textual segment there are some
“concepts” or “themes” that running through it which would provide a more detailed
view of the topics that this document is talking about. It would be of major importance
to see through these concepts. Topic modelling or topic identification can perform this
exact task, i.e. to model a cluster of content across a combination of hidden topics or
themes and to group the words together that represent each of the topics. Topic
Modelling refers to a family of Machine Learning algorithms, most of them consisted of
a probabilistic nature, which infer the hidden semantic structure within a set of input
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documents. The main idea behind topic modelling lies to the fact that documents are
comprised of some “concepts”, which are in turn considered as a collection of terms
that correspond to the concept as a whole. Identifying which issues are considered
most important and which are less important in a collection of content. Indicative
frameworks ~ for  topic modelling are Mallet (software project)
(http://mallet.cs.umass.edu/), Stanford Topic Modeling Toolkit
(http://nlp.stanford.edu/software/tmt/tmt-0.4/), Gensim
(http://radimrehurek.com/gensim/).

Argument Extraction and Summarisation refers to the application of multi-lingual and
cross-lingual information extraction technologies to textual content, in order to extract
structured representations of arguments. Argument extraction (from text) and the
formal analysis of arguments is very complicated task, active in the intersection of
several scientific areas: computational linguistics, opinion mining, Artificial Intelligence
(in particular) Knowledge Representation and Philosophy. Arguments can be usually
decomposed into a claim and one or more premises justifying the claim (Dunne &
Bench-Capon, 2006). An argument consists of some assumptions (relevant and useful
information) along with a conclusion which can be reached after a reasonable number
of deductive steps. Seen in another (equivalent) perspective, the set of assumptions is
called the support (provides the justification) of the argument and the conclusion is the
claim. An important aspect of the data analysis in policy making process is related to
the opinion expressed within the content, especially towards the arguments in favor or
against a policy.

Argument Extraction is the process of identifying arguments along with their
components in text. Most of the approaches in argument mining follow the same
methodology. First, they define an argumentation scheme (a set of patterns involving
elements of an argument or elements across arguments) or a set of those. A review ion
the applications of theoretical argumentation models shows that considerable
implementations adopt the IBIS framework, mentioned in Section3.3.3. (Schneider &
Groza, 1900). Argumentation schemes are typically inherited from some argumentation
theory and adapted for some domain of application. Argumentation schemes are used
both to create arguments, by instantiating the patterns, and to classify arguments, by
matching a given argument to the pattern. Argument Extraction, in combination with
summarization technologies and exploiting statistical and semantic information, can
provide quantitative information about similar or opposing arguments, in the form of
anonymity-preserving automatically-generated summaries.

2.7.5 Reputation Management

The concept of ‘reputation management’, or ‘online reputation management’ are
based on the digital reputation and brand management ideas from the private sector
(Ziegler & Skubacz, 2012). Reputation Management refers to the need to seek
references for an individual or organization participating in social networks and
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communities regarding their intellection or influence (He, Peng, Hong, & Zhang, 2012).
Online reputation management is the practice of monitoring the Internet reputation of
a person, brand or business, with the goal of emphasizing positive coverage rather than
negative reviews or feedback. This need is partially addressed by existing online
reputation management services, which monitor one’s influence based on his/her

activities in the social web, such as Klout (http://www.klout.com) and Naymz
(http://www. naymz.com); or in the research domain measure one's scientific
performance based on citation analysis, such as Google Scholar
(http://scholar.google.com) and Research Gate (http://www.researchgate.net).
Another stream of reputation management systems is using customer feedback to gain
insight on suppliers and brands or get early warning signals to reputation problems
(e.g. eBay RMS).

Likewise, e-Participation initiatives may attract and make use of information from a
plethora of different sources and may be affected by the public relations between
multiple stakeholders, which should be treated according to their credibility. Current
reputation assessment algorithms can partially address this challenge by assigning a
generic reputation score to individuals and enabling the identification of experts.
Nevertheless, a valid application of author-based contribution filtering (Klein &
Convertino, 2015) for identifying promising ideas and proposals from large corpuses
demands contributors to be assessed against their expertise on specific topics related
to the public problem under investigation. Such an approach has been developed in
the European project EU-Community (project.eucommunity.eu) based on the use of

reputation management techniques. In particular, by collecting data concerning the
knowledge, credibility and expertise of individuals, reputation scores are calculated for
each individual with respect to different policy related thematic areas using a synthetic
algorithm; based on these reputation scores, content generated by the most
knowledgeable experts over the web can be shown first in users’ searches, and this
enables the identification of and the focus on the highest quality policy related content
that has been already generated in various electronic sources by experts.

2.7.6 Social Media Monitoring

Social Media Monitoring is defined as “the continuous systematic observation and
analysis of social media networks and social communities” (Fensel, Leiter, &
Stavrakantonakis, 2012). It has emerged and evolving as marketing research field refers
to the ‘tracking or crawling of various social media content such as blogs, wikis, news
sites, micro-blogs, social networking sites, video and photo sharing websites, forums,
message boards, blogs and user-generated content in general as a way to determine
the volume and sentiment of online conversation about a brand or topic”. According

® http://en.wikipedia.org/wiki/Social_media_measurement
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to Stavrakantonakis et al. (Stavrakantonakis, Gagiu, Kasper, Toma, & Thalhammer,
2012a), their added value lies that on the speed that they can offer these investigations
in comparison with the traditional methods, at real time and in a highly scalable way.

Social media monitoring (SMM) has been initially adopted by private sector firms in
order to collect external knowledge and opinions from various social media about their
products and services, and also the ones of their competitors, which are then exploited
for the development of product and service innovations, and for the design of
communication strategies (Croll & Power, 2009; Kasper & Kett, 2011; Zavattaro, French,
& Mohanty, 2015; Zhang & Vos, 2014). It consists of a better and more efficient way for
listening to their existing and potential customers (e.g. opinions, complaints, questions)
in relation to the traditional methods used for this purpose, such as questionnaire or
surveys. This is usually conducted through specialised ICT platforms, which enable
listening to social media users, and accessing real customers’ opinions, complaints and
questions, at real time in a highly scalable way, and then measuring and analysing their
activities and content concerning a specific brand, or an enterprise, or specific products
and services, and processing this information; this leads to valuable insights from the
side of enterprises regarding how customers view them, their services and solutions,
and also their competitors, and provides support for the design of relevant strategies.
Examples of well-known social media monitoring platforms are Hootsuite
(https://hootsuite.com) Trackur (http://www.trackur.com), Sysomos
(https://sysomos.com).

Approaches of social media monitoring have recently emerged in the public sector as
well. However, there is limited literature concerning the use of SMM by government
agencies and to what extent are useful for understanding the complex and , wicked"
problems of modern societies, e.g. understanding main issues posed by citizens on the
web, sentiments of citizens for them, and also for existing public policies for addressing
them (Androutsopoulou et al., 2015; Loukis et al., 2017). Social Media Analytics can
reveal the issues, ideas, and arguments that can best contribute in the public innovation
process. They can help achieve the "attention mediation” suggested by Klein and
Convertino (Klein & Convertino, 2015), by providing a more structured way to lead
collaboration and decision making (the “big picture”). For example, policy choices that
gain more support during the process move closer to their implementation. Disclosing
the analytics and reports implies the provision of feedback to the involved population
on how their input has been taken into account. Moreover, social media analysis can
offer that insights on the problem facets remained under-covered (“non-
comprehensive coverage”).

Although governmental agencies started experimenting with SMM as well, there is a
lack of effective methods for performing SMM in the government context, which would
allow an intensive and systematic exploitation of the extensive policy related content
generated by citizens in numerous social media freely, without any direction or
stimulation by government, in order to extract knowledge useful for innovation (e.g. on
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problems and needs perceived by various groups of the society, advantages and
disadvantages of existing public policies and services, or proposals for new policies and
services, etc.). Quite limited is the previous literature concerning the use of SMM by
government agencies. Only Bekkers et al. (2013) investigate the SMM practices of four
Dutch public organizations. They examine the goals of SMM, the way of operating it
and its effects; with respect to the second they discriminate between four types of
monitored citizens’ electronic discussion media based on two criteria: the level of
perceived privacy (low or high), and the type of issues discussed (personal or societal).
However, there is a lack of multi-dimensional frameworks for evaluating the use of SMM
by government agencies from various political and management perspectives, which
would be quite important for the development of knowledge in this area. Some first
experiences have indicated that applications of social media monitoring have good
potential in enabling the crowdsourcing concept and promoting open innovation
within  policy making process. (Charalabidis, Karkaletsis, Triantafillou,
Androutsopoulou, & Loukis, 2013; Loukis, Charalabidis, & Androutsopoulou, 2015;
Loukis et al., 2017).

Moreover, there is a lack of frameworks for the multi-dimensional evaluation of SMM
platforms, practices and approaches in general, which would allow assessing various
aspects of them, and identifying their strengths and weaknesses; this would be very
useful for the wider diffusion of SMM, as it would provide evidence for the value and
benefits it can offer, and at the same time support for its improvement. There is only a
framework for evaluating SMM tools proposed by Stavrakantonakis et al.
(Stavrakantonakis, Gagiu, Kasper, Toma, & Thalhammer, 2012b), which comprises a set
of evaluation criteria that can be used to analyze and assess the functionality of social
monitoring ICT tools from three perspectives: the concepts they implement and
support (data capture and analysis, workflow, engagement — reaction to posts, and
identification of influencers), the technologies used (listening grid adjustment, near
real-time processing, integration with third party applications, sentiment analysis,
historical data) and the user interface they provide (dashboard, results’ export).

2.7.7 Policy Modelling

When discussing on policy-making and its regulatory aspects, it is important to be able
to locate the relevant parts of the policy, to properly interpret the meaning and
connection of objectives to other parts of the regulatory mechanism and the norms it
introduces in the policy domain. Modelling the above elements of the policy and a
policy problem can help stakeholders to transfer policy related information from the
real world into computers, serving various purposes such as problem structuring and
formalisation. The increasing complexity of social problems has triggered the
evolvement of Policy Modelling, a research field that incorporates the use of
information technologies and computational modelling to inform policy analysis,
management and decision-making. Estrada (Ruiz Estrada, 2011) define it as "an
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academic or empirical research work that is supported by the use of different theories
as well as quantitative or qualitative models and techniques, to analytically evaluate the
past (causes) and future (effects) of any policy on society, anywhere and anytime”. All
of this combines to suggest that policy modelling utilisation can be a tremendously
valuable approach to understanding and explaining complex societal phenomena
within policy formulation.

Policy Modelling tools are mainly based on Ontological Engineering and Semantic Web
tools including ontology editors (e.g. Protégé - http://protege.stanford.edu and
ELEON - http://users.iit.demokritos.gr/~eleon/). The majority of them serve purposes
of building and running models of a policy or a social problem to be solved, structuring
the main elements, topics, sub-topics and terms of it, in order to be used for collecting
relevant content authored by citizens and experts in various electronic spaces. The

significance of Policy Modelling in the e-Participation context has been recognized by
the European Commission, which has been continuously pursuing the ‘ICT research for
Governance & Policy Modelling’ objective under the last four ICT work programmes of
the 7th Framework programme. In total, 25 projects and supporting activities have
been funded since 2009 through the respective calls, such as eGovPoliNet, FUPOL,
OCOPOMO (http://www.ocopomo.eu) and IMPACT which have delivered significant
outcomes on the policy modelling domain, with the aim to facilitate policy
deliberations. In the NOMAD project an Authoring Tool has been developed, which
provides a web-based interface to create domain and policy models that capture topics
and arguments relevant to a policy and their inter-relations. These models set the basis

for the retrieval and analysis of policy relevant text segments that have been published
on the web (Charalabidis, Loukis, Androutsopoulou, et al., 2014).

2.7.8 Dynamic Simulation

The policy effects theory used for analysing policy making activities (van Engers, van
Haaftena, & Snellenb, 2011), describes the effect(s) of actions foreseen as to provide a
solution to the problem described in the policy domain (such as air pollution or a side-
effect of the debt crisis). Here, comes into the stage the “causality’ relationship which
analyzes the cause-effect relationship between the actions of the various stakeholders
acting in the domain. Thus, apparently (an essential part of) the essence of policy-
making, is the identification of the cause-effect relationship in the policy domain. The
domain can be efficiently modeled by providing a stock of actions and interventions,
their effects on the causality relation in the policy field theory and the norms emerging
in the behaviour of the various stakeholders. Dynamic Simulation allows testing
alternative solutions, as well as predicting and assessing the impact of prospective
policy choices, reducing the associated uncertainty. Dynamic simulation
methodologies (such as Agent-based, Discrete Event and System Dynamics simulation)
are applied to model and simulate complex problems in various domains. Well known
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examples of simulation platforms are Vensim - http://www.vensim.com and Anylogic -
http://www.anylogic.com).

Policy Modelling refers to the employment of modelling and simulation approaches for
forecasting and assessing the potential impact of future policies under different
perspectives (e.g. social, environmental, economic). Some proof of concepts on the
usefulness of Policy Modelling and Simulation in the policy formulation tools are
presented in (Charalabidis, Loukis, & Androutsopoulou, 2012; Luna-Reyes, Gil-Garcia,
Rich, & Andersen, 2017), while a review of modelling and simulation methods that can
be applied in the context of public participation is provided in (Charalabidis, Loukis, &
Androutsopoulou, 2011). Although simulation approaches are mainly addressed to
experts and policy makers to help them to understand the complexity of phenomena
and policy impacts, e-participation platforms combining simulation and gamification
have been also developed as a means to promote participation of the general public
(e.g. participatory budgeting simulation) (Thiel, Reisinger, Roderer, & Fréhlich, 2016).
Research into government implementations has also reported a few examples that
mainly concerns equation based modeling (Anderson, Chaturvedi, & Cibulskis, 2007;
Armenia, Canini, & Casalino, 2008; Dooley, 2002; Luna-Reyes & Gil-Garcia, 2011). Also,
research projects, such as MOPSIS (http://www.mosips.eu) and GSD - Global System
Dynamics and Policies (http://www.globalsystemdynamics.eu) have delivered
simulation tools for assessing the socio-economic impact of public policies. Most of the
research focuses on individual cases where the model scopes to emulate a specific
policy problem. In this context, further research is needed about the acquisition and
integration of policy intelligence techniques in support of social media data acquisition
and processing for the integration of public participation in simulation models for policy
making. This could facilitate the exchange of data between a model and extracted
information, as a feature that can offer to stakeholders more clear view on the issues
and aspects of the discussion.

2.7.9 Information Visualisation and Visual Analytics

Making things more visual is a recognized way to make public policy more accessible
and enable people to get involved in decision making. Visualisation techniques are
used to offer to end users intuitively access to the results produced by different
methods of analysis. In the policy domain different visualisation techniques are adopted
for capturing, analysing, and sharing information on complex challenges and is related
with the need to integrate various data and streams of information coming to decision-
makers and help them overcome the problem of information overload (Kohlhammer,
Ruppert, Davey, Mansmann, & Keim, 2010). Policy visualisation can clearly benefit from
drawing upon more integrated data, which can be interrogated in a variety of more
dynamic ways to better understand and utilize e-participation results. On the other
hand, visual analytics present multi-faceted aggregates of data, and are addressed to
more experienced end users. In recent research the term has been used in a growing
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context, describing a new multidisciplinary analytics field that combines various
research areas including visualization, human computer interaction, data analysis, data
management, geo-spatial and temporal data processing, spatial decision support and
statistics. The main challenges in the research fields of information visualization and
visual analytics are the application of their concepts to different real-world domains.

Research has been conducted in the field of Information Visualisation through research
projects, such as VisMaster (http://www.vismaster.eu/), ViAMoD
(http://www.visualanalytics.de/), OASIS (http://www.oasis-fpb.org/), etc. that aim to
extend the interdisciplinary field of visual analytics to new application domains.

Visualisation components are integral part of system architectures collecting and
integrating large amounts of of heterogeneous data coming from diverse sources,
including social media platforms. Existing state of the art in the field, includes several
options for choosing ready-made visualisation tools, and third-party applications for
visualising policy related data. For example, Google Charts
(https://developers.google.com/chart/) provide a wide range of visualisations through

a variety of chart types and support easy integration with any data source and in various
external environment.

2.7.10 Open Data

As a result of a long-standing movement towards ‘open government’ and “open data”
paradigm, (as information provision is a critical foundation of public participation) open
data portals have proliferated over the last years in many countries all over the world
enabling users to find re-usable information. Governments have created portals
mashing up datasets from national, regional and cross-national level, such as
(https://data.gov.uk), EU Open Data Portal (https://www.europeandataportal.eu), the

World Bank (http://www.worldbank.org) which are built on open source frameworks like
Apache Hadoop (http://hadoop.apache.org), CKAN (https://ckan.org), etc. The value
of public sector information is recognized with respect to leading informed policy
decisions and unlocking innovation. Open data platforms are catalysts in opening up

collaboration in the whole data lifecycle, ensuring data quality, relevance and robust
access (Alexopoulos, Loukis, Mouzakitis, Petychakis, & Charalabidis, 2015;
Charalabidis, Alexopoulos, Diamantopoulou, & Androutsopoulou, 2016). Hence open
data platforms enable a major increase in the accessibility of public sector data to
diverse societal actors, fostering their communication and interactions with political
actors and thus enabling stronger and more meaningful and substantial civic
engagement (Kassen, 2013; Sivarajah et al., 2016).
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2.8 Findings

In the previous sections, modern ICT based methods and tools that can make it easier
for people to participate in decision-making and contribute to more efficient policy
formulation processes, have been reported. The majority of these tools have been
originally designed to work as standalone applications and used in isolation. However,
in the complex contexts of public policy formulation processes, which are characterized
by diverse types of public sector actors and external stakeholders, these tools need to
be integrated and meaningfully orchestrated in customized workflow settings
according to the policy making requirements. The proposed solutions should be able
to loosely combine services to provide an all-inclusive infrastructure ('single-access-
point’) for the effective and efficient support of stakeholders participating in public
policy formulation. Furthermore, according to their main purpose, the presented ICT
tools can be distinguished into two types: (i) these oriented towards the collection and
integration of public opinions and values in the democratic decision making processes
(such as Social Media Monitoring, Opinion Mining), and (ii) those targeting to the
consolidation of experts’ knowledge through technology-mediated structure dialogue
among them (such as Reputation Management, Collaboration, Argumentation and
Decision making support tools). In any case, there is a lack of approaches combining
the exchange of policy related information, knowledge and opinions from both citizens
(general public) and experts, facilitating the interactions between representatives of the
technocracy and democracy. Our work aims to address these major gaps by
introducing user-friendly platforms built on ICT architectures that ensure the seamless
interoperability and integration of diverse components and enable the incorporation of
interoperable services. Accordingly, the methods introduced in the next sections (and
are supported by such platforms) include multiple steps orchestrated in application
process models that rely on the combinations of ICT services. To sum up the findings
of the theoretical review, we provide the conceptual model of the main research
elements, which adopts the main entities from the e-participation domain model
defined by (Kalampokis et al., 2008), but is oriented towards the Web 2.0 paradigm
and the practices that have emerged within it.

Aggeliki Androutsopoulou — February 2018 47



Chapter 2: Background

uonediolued sAoY

uoljeyINsuoD

uoleuLIoU|

Bupoyuop

uopejuawsaduw)

uopeasn Kojjod

sisfleuy

Bumes epuaby

sdnoub jebie) / siepinoid indup

sIayep uolsioag

Jojejllioed / Jojesspo

j0)eu| / JBUMO

2lland [es8ua9 [ dnoio suszyo

Ansnpuj

yoIeasay / EIWBPEdY

0OSO/09ON

dnoib [eaniiod

3AIIN29X3T [ JUBWILIBAOD

saAljejuasalday pajos|3

s|eAe| uojjed|o|ped

sejioBejen 0oL

ebejs 1940 Aojjod

uojjed|o|ped-3 4

SpoujeiN

siepjoyeyels

UOIJESI[ENSIA UOIIELLIO]

yoddng Bupyepy uoisioag

yoddns uoneyuswnbiy

yoddns uopeloqe|iod

uonenwis olweukq

swabeueyy uopendsy

Bunispon Aallod

uopoenx3 uswnbiy

Bujuin ereq

Buju uouido

BuLoNUOW EIPSI [E190S

ejeq uado
Buioinos - suszyio
[ Bujoinog-padx3
Buroinogpmoin uoNeaI-09

UOIJEAOUUIPMOID

Buipungpmoin

uoneaynuap] oidoy

anlssed

anoy

anlssed

annoy

uojjeAouU| [e190S

uopjeaouu| uado

[=] fmaisuodsay [ejoos ajesodiog / Buisieipuny

Buipunypmoid Aynb3

paseg piemay

Conceptual model of research topics

Figure 2.4

48

Aggeliki Androutsopoulou — February 2018



Chapter 3: Research Approach

3. RESEARCH APPROACH

3.1 Introduction

The aim of the current chapter is to present the overall research design and strategy
adopted for the implementation of this PhD dissertation, which guided the research
work and lead to the accomplishment of the research objectives and the realisation of
the anticipated contributions (posed in the previous chapter). More specifically, in the
following subsections, a set of well-established methodologies in the domain of ICT
and other application domains are introduced. Then it is explained how these
methodologies were embraced and adapted to formulate our research methodology.
As such, the iterative design process was used to shape the overall orientation of the
research while traditional software engineering methodologies, i.e. waterfall model,
scrum, have been applied in the individual iterations. Since in the iterative process,
design is guided by the feedback and evaluation, the framework developed for the
evaluation of the research artifacts, forms a core aspect of the research methodology.
Therefore, in the second half of the of the chapter the methodology adopted for the
evaluation stage inside the different cycles, providing some information on the
theoretical foundations for their design and presenting relevant approaches. In
addition, the set of methods of data collection and analysis are listed. As an instance
of case-based research, cross-case analysis has been applied at the final stage of the
methodology to aggregate the overall findings and generate the conclusions,
structuring the accumulated knowledge in the ‘Social Media in Government’ field.

3.2 Overall Methodology

3.2.1 Design Science Research

The foundations of the adopted research method lie on the design science paradigm,
which encompasses analytical techniques for performing Information Systems Research
(S. March & Storey, 2008). Design Science paradigm, “seeks to create innovations that
define the ideas, practices, technical capabilities, and products through which the
analysis, design, implementation, and use of Information Systems can be effectively
and efficiently accomplished”(Hevner, March, Park, & Ram, 2004). During the last
decades, design is considered fundamental to information systems discipline (Glass,
1999; Winograd, 1996). The focus of design science research is on investing on IT
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artifacts as a means to solve significant real-life problems and achieve organsational
goals (Alter, 2003; Simon, 1997). The design science paradigm is based on the creation
and evaluation of new innovative artifacts that contribute in enhancing human and
organisational capabilities (Hevner et al., 2004). According to them evaluation artifacts
may be constructs (concepts), models, methods, or instantiations. This is totally aligned
with the goals of our research in building new constructs methods, models that
contribute to the improvement of governmental organisations’ capabilities and the
transition to the desired situation of more inclusive policy making for addressing
complex societal problems. In particular, the Design Science Research Methodology
(DSRM), consisting of the following six steps: i)Problem identification and motivation,
ii)Defintion of objectives of a solution, iii)Artefact design and development, iv)Artefact
demonstration, iv)Evaluation, ii)Communication of the artefact (Peffers, Tuunanen,
Rothenberger, & Chatterjee, 2007).

The Design Science paradigm has been extensively adopted in the development of
Information Systems to address what are considered to be wicked problems (H. J. W.
Rittel & Webber, 1984),i.e. problems characterized by unstable requirements and
constraints based on ill-defined contexts, complex interactions among issues of the
problem, inherent flexibility to change design processes and artifacts, a critical
dependence upon human cognitive abilities to produce effective solutions, and a
critical dependence upon human social abilities (e.g. teamwork) to produce effective
solutions.

3.2.2 lterative Design Process

As a design methodology for developing the artifacts that serve our research purposes,
the iterative design process has been adopted. According to the Wikipedia definition,
iterative design is a design methodology for developing a new product, system or
method for a unique situation through a “cyclic process of prototyping, testing,
evaluating the results, and refining a product or process”®. The key concept in iterative
design is that design should not be done at once, but rather elaborated in repeated
cycles. In iterative design, interaction with the designed system is used as a form of
research for informing and evolving a project, as successive and refined versions, or
iterations of a design are implemented. Each new cycle draws on the feedback and
results of the last completed one. The results of testing the most recent iteration of a
design are incorporated in the design focus of the next cycle and determine the
impending changes and refinements. One of the major advantages of the approach is
that it helps eliminating unexpected problems, usability flaws, mistakes and
misunderstandings, saving effort and time (Karat, 1990) and ultimately improve the
quality and functionality of a design. lterative development helps improving the

? https://en.wikipedia.org/wiki/Iterative design
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research artefact by adjusting requirements to the changing world. It is often confused
with incremental development. Cockburn (Cockburn, 2008) distinguishes the two terms
based on the meaning of the words; incremental design refers to adding onto in the
development process, while iterate implies re-doing things. In his article, demonstrates
cases and provides suggestions on how incremental and iterative development can be
combined, while (Larman & Basili, 2003) provide a historical review of the IID practices
in software engineering projects dating from the 1960's.

lterative design has applications in many domains and industries; in the industrial
design, in architecture and in multiple subfields of the IS discipline, such as web design,
human computer interfaces, software or information systems design (G. “Skip” Bailey,
1993; Ishii, Kobayashi, & Arita, 1994; Kelley, 1984; Nielsen, 1993; Wachter et al., 2003).
Taking an example from the public sector, an iterative user-centered process has been
applied in the evaluation and improvement of the US governmental portal providing
information and services to citizens (B. Bailey, 2005). In terms of software development,
the spiral model is based on the principles of iterative design (Boehm, 1988).

Following the iterative design approach, our research has been developed in three
design cycles (illustrated in Figure 3.2), structured into phases that recurred over the
three iterations, establishing a casual chain between them. The selected research
approach, allowed us to design, implement and test three different paradigms on
crowdsourcing and obtain results on their applicability building an evidence base
around the critical research questions. Each iteration follows the methodology for
conducting DSR in IS, which includes six steps: problem identification and motivation,
definition of the objectives for a solution, design and development, demonstration,
evaluation, and communication (Peffers et al., 2007). The designed IT artifacts helped
the understanding of each one of the

proposed methodologies and Design

enabled their application within the
organisation. These implementations
allow then the evaluation of the

Evaluate | | Implement |
/ / /

feasibility of each crowdsourcing
approach, their effectiveness and
added value in boosting
organisational  performance. The

actual users and evaluators were
mainly policy makers. Based on their
feedback and the aspects that have Figure 3.1: Research phases in each iteration
been emerged needing inspection and

revision, we re-worked and redesigned the approaches adjusting them to the changing
research challenges. In the end of each cycle we examined if the approach was the
right thing and meets the users’ needs under multiple perspectives.
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3.2.3 Research Cycles and Phases

Moreover, inside each iteration, a combination of a traditional software development
process with an agile approach has been adopted. The aim for that is to develop an
adaptive, evolving system but in the same time ensuring the adequate level of planning

that is required for effective development. For that, our methodology employs the
Waterfall model (Bell & Thayer, 1976; Royce, 1970), sustaining a balance with agility
and flexibility. Therefore, the design process of each iterative cycle unfolded as a
sequence of steps following the waterfall model. The following steps of each design

iteration were repeated over time:

Design and Requirements: Conception and definition of each method based on
the requirements elicitation from relevant stakeholders. The design of the three
proposed approaches is performed through close cooperation and consultations
with governmental actors, public sector representatives and other stakeholders
experienced in public policy making. It includes qualitative and quantitative
techniques: semi-structured focus groups discussions, scenarios development
and questionnaire surveys and includes continuous adaptations to fit all targeted
user groups’ needs.

Implementation: Development of the supporting information system supporting
its method, based on the specifications emerged in the previous stage. This
stage includes adequate testing activities to reveal how the supporting tools
work in comparison with the initial requirements.

Application: After the implementation of the proposed method and the
technological tools that allow its instantiation, each method is applied through
a number of pilots in real life conditions, so that its added value in the policy
making process can be assessed and possible improvements of them can be
investigated. This stage results on additional user requirements reflected
through constant updates and revisions on the original designs.

Evaluation: Evaluation of the results made available with the particular iteration
and feedback from the actual stakeholders to see how the artifact should be
refined. The constructed artifacts are evaluated in terms of whether they are
adequate as a solution for the problem, and whether they can move to a wider
adoption after appropriate modifications. Moreover, this stage includes an
assessment of the degree of innovation offered by the proposed technological
solutions and the degree they are accepted by the policy making community of
expected users.

Each of the above stages resulted in a concrete product, either in the form of a
document, design or prototype, while feedback between stages is exchanged through
smaller loops inside each stage.
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Design Design Design RQS
RQ1 & P &
Implementation Implementation Implementation
RQ4 RQ6
Application Application Application
RQ2
Evaluation Evaluation Evaluation RQ5
Iteration 1 Iteration 2 Iteration 3
Active Crowdsourcing Passive Crowdsourcing Passive Expert-Sourcing

Figure 3.2: Research Model

Considering the first two research questions, literature review and case studies
examinations were used to form the background of each cycle. These first findings
formed the basis for the subsequent research question and the design phase of its
iteration. Requirements elicitation processes, using key people (governmental actors
and public policy stakeholders) as primary data source contributed in the design
specifications in each case. Their validity was investigated as part of the fourth research
question, which unfolded through the definition and application of real case scenarios.
Due to the criticality of the evaluation phases, getting and providing input also from
and to the rest, the following subsections tries to elaborate and frame the fifth research
question. It is significant to mention here that in almost all the research stages both
qualitative and quantitative data have been used (elaborated in Section 3.4), compiling
a mixed method approach (Creswell, 2014). For example, in order to identify general
trends on the adoption of tools and methods, we used statistical data and ratings, while
for identifying peoples’ opinions, views and perspectives, in-depth qualitative data and
interviewing was chosen as more suitable. Finally, for the last and concluding research
question, a synthesis of all previous findings provided the answers.

3.3 Evaluation Framework

Since in the iterative design process, each cycle draws on the feedback and results
resulting from the interaction of stakeholders with the designed system in the last
completed cycle, a crucial step of our research methodology is the evaluation phase of
each iteration. Previous research stress also the significance of evaluation and the
definition of evaluation criteria in DSR (S. T. March & Smith, 1995; Prat, Comyn-Wattiau,
& Akoka, 2014). Given the nature of research, the research artifacts have to be
evaluated from different perspectives, while for each iteration the evaluation
methodology was tailor made against the objectives and functionalities. In order to
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build an adequate multi-perspective framework for the evaluation phase of our research
approach, we draw elements from some widely worked-out generally accepted
evaluation models. In particular, the evaluation framework combines elements form
management science (concerning crowdsourcing evaluation), political science
(concerning wicked problems theory), social science (Innovation Diffusion theory) and
ICT research (UTAT, TAM and knowledge transfer) as depicted in Figure 3.3. The
overarching aim of our evaluation framework is to assess the degree of acceptance of
the introduced methods and the diffusion potential of their offered innovation, as well
as the degree of satisfying their objectives of the community of expected users with
regard to problem solving and policy making activities.

The following subsections introduce some evaluation approaches that set the
theoretical background for building the evaluation methodology and the data
collection methods used in each research cycle, as core aspects of our research
approach. They consist the backbone of our evaluation framework, upon which the
criteria for the evaluation of each method have been built and are going to be
elaborated in the second part of the dissertation.

Mana.gement Crowdsourcing
Science
Passive Crowdsourcing

Active Crowdsourcing
Evaluation Criteria
Social Science e
Diffusion Theory
Wicked . .
Problems Passive Expert-Sourcing

Theory Evaluation Criteria
Political Science
Democracy VS

Technocracy

Figure 3.3: Evaluation Framework
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3.3.1 Relevant IS Evaluation Theories

The Technology Acceptance Model (TAM) is an information systems theory, which has
been extensively applied in the evaluation of various ICT systems, including outcomes
of research projects an information systems theory, to model how users come to accept
and use a technology (Schepers & Wetzels, 2007). It was initially introduced by Davis (F
D Davis, 1986; Fred D. Davis, 1989) and further expanded by Venkatesh and Bala
(Venkatesh & Bala, 2008; Venkatesh & Davis, 2000). In TAM, two major factors influence
the decision of a user about how and whether the technology will be used. In particular
the attitude towards using an Information System, which finally determines the intention
to use it and its actual use, is determined mainly by two characteristics of it: perceived
usefulness and perceived ease of use.

According to TAM, two factors determine how a user accepts and uses a new
technology:

a. Perceived ease of use: "the degree to which a person believes that using a
particular system would require minimal effort"

b. Perceived usefulness: "the degree to which a person believes that using a
particular system would enhance his or her job performance”

Perceived
Usefulness
(9)

\

Attitude Behavioral
\ztig:;gls Toward Intention to S Sgr:aLlee
Using (A) Use (BI) y

Perceived
Ease of Use

(E)

Figure 3.4: Technology Acceptance Model (Fred D Davis, Bagozzi, & Warshaw, 1989)

However, relevant literature has stressed that each of these two factors, and especially
the latter, should be further elaborated and focused on the particular objectives and
specifities of each particular type of Information System (IS) under investigation.

Unified Theory of Acceptance and Use of Technology (UTAT) forms an integration of
TAM and other user acceptance models, TRA (Theory of Reasoned Action), TPB (Theory
of Planned Behaviour). Theory of Reasoned Action (TRA), states that the performance
of an individual is influenced by his/her attitude and subjective norms concerning the
behaviour in question (Ajzen & Fishbein, 1980). Moreover, it states that the beliefs and
the motivations of individuals interact with existing behaviour. The Theory of Planned
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Behaviour (TPB) (Fishbein & Ajzen, 1975) states that the determinants of individual
behaviour are subjective norms (individual’s consideration about the opinion of people
who are important to him/her towards the implementation of the behaviour in
question), attitudes toward behaviour (feelings about implementing the behaviour),
and perceived behavioural control (ease or difficulty in implementing the
behaviour). According to Venkatesh et el. (Venkatesh, Morris, Davis, & Davis, 2003),
UTAUT identifies the following three direct determinants of behavioral intention to use
a technology:

o Performance expectancy (PE): the degree to which an individual believes that
using the system will help him or her to attain gains in job performance

o Effort expectancy (EE): the degree of ease associated with the use of the
system

o Social influence (Sl): the degree to which an individual perceives that
important others believe he or she should use the new system

Performance
Expectancy

Effort
Expectancy

Behavioral
intention

Use
Behavior

Social Influence

Facilitating
Conditions

Voluntariness
l Age | | Experience Of use

| Gender

Figure 3.5: Unified Theory of Acceptance and Use of Technology (Venkatesh et al., 2003)

3.3.2 Innovation Diffusion Theory

At the same time the advanced use of social media in the policy development practices
and processes is itself an innovation, so it is important to investigate to what extent,
different methods enabling this use, have the fundamental preconditions for a wider
diffusion. Therefore, the evaluation of a particular “socio-technical architecture” of
social media (and ICT in general) exploitation for supporting policy making should also
include assessing to what extent it has the above characteristics required for a wider
adoption and diffusion of it. (Hevner et al., 2004)
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Extensive research has been conducted
on the diffusion of innovation, in order to Complexity
understand it better and identify factors
that favor it or affect it negatively
(MacVaugh & Schiavone, 2010). One of
the most widely accepted and use

theories of innovations diffusion is the | Relative Adoption
innovation  diffusion  theory  (DOI) Advantage
proposed by Rogers (Rogers, 2003),

which has been used to study the way, Figure 3.6: Rogers Diffussion of Innovation
the reason and the rated new ideas and

technology spread through social systems. It has been extensively employed for

Compatibility Trialability

Observability
innovation

analysing ICT-related innovations in both the public and the private sector (Al-Jabri &
Sohail, 2012; Loukis, Spinellis, & Katsigiannis, 2011; Raus, Fligge, & Boutellier, 2009;
Wonglimpiyarat & Yuberk, 2005). According to this theory, there are five critical
characteristics of an innovation that determine the degree of its adoption, which are
shown with their definitions in Table 3-1.

Table 3-1. Innovation Characteristics that Determine the Degree of Adoption according to the Roger's
Diffusion of Innovation Theory

Characteristic Definition

The degree to which an innovation is perceived as better than the idez

Relative Advantage . L
practice or object it supersedes

The degree to which an innovation is perceived as consistent with th

Compatibilit L , ,
P Y existing values, past experiences and needs of potential adopted
, The degree to which an innovation is perceived as difficult to understang
Complexity ,
implement and use
) o The degree to which an innovation may be experimented in a limite
Trialability :
scale basis
Observability The degree to which the results of an innovation are visible to others

In a very similar approach, Moore and Benbasaat (G. C. Moore & Benbasat, 1991)
report the following constructs for studying the acceptance of technology: i)Relative
Advantage i) Ease of Use iii) Image iv) Visibility v) Compatibility vi) Results
Demonstrability and vii) Voluntariness to use.

The methods and practices examined in the present dissertation, are considered as
important innovations in the policy making and governmental processes, so it deemed
necessary to analyse them from this perspective as well. In the following chapters, the
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evaluation framework outlined here has been adapted and applied in order to examine
to what extent the proposed ICT-based methods have the main determinants of
innovation potential.

3.3.3 Wicked Problems Theory

Social problems that are typically assigned to policy makers, as they are problems that
abound in our world (poverty, equality, health, wellness, etc.) dare difficult to solve
because of fuzzy, incomplete, partially contradictory, and changing requirements. Our
societies have become more heterogeneous and pluralistic in terms of culture, values,
concerns, and lifestyles, and this has serious effects on the nature of social problems
and the methodology of addressing them. Therefore, public policies aiming to address
contemporary problems inherit this increasing complexity. In a highly influential article
Rittel and Weber (Rittel & Webber, 1973) theorize that social problems are usually
“wicked,” because they are lacking clear and widely agreed definition and objectives.
Rittel, introduces some characteristics that describe this species of wild problems:

i)  No definitive formulation

i) No termination criteria (ability to declare “solved”)

iii) Solutions to wicked problems are not true or false; they are good or bad
iv) No complete list of actions towards a solution to a wicked problem

v) Always more than one explanation for a wicked problem;

vi) Every wicked problem is a symptom of another problem (!)

vii) No solution of a wicked problem can be checked through a definitive, scientific
test

viii)Solving a wicked problem minimizes the option for trial and error
ix) Every wicked problem is unique

Most of the social problems fall into this general "wild’ class. Another reason increasing
their complexity is the high number of involved stakeholders (government agencies,
non-profit organisations, experts, citizens, businesses, etc.), who need to cooperate
effectively to tackle them. Itis not hard to argue that evaluation of policies and agendas
on wicked problems is highly subjective, typically unstructured and rely heavily on
experts’ opinion and judgement. Social problems have many stakeholders with
different and heterogeneous problem views, concerns, and expectations, so they lack
clear and widely agreed definition and objectives that can be adopted as criteria for
identifying and evaluating possible solutions. For these reasons, these wicked social
problems cannot be solved by using the previously established “first generation”
mathematical methods, which are based on various mathematical optimization
algorithms, since the latter do need clear and widely agreed definition and objectives.
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So, Rittel and Webber (1973) suggest that wicked social problems require “second
generation” methods, which include: (a) a first stage of consultation among problem
stakeholders, aiming to formulate a shared definition of the problem and the relevant
objectives to be achieved, and (b) a second stage of mathematical analysis of the well-
defined at this stage problem, using mathematical optimization algorithms. In the first
stage it is necessary to conduct extensive discourse and negotiation among the
stakeholders of the social problem, in which each of them expresses their views,
opinions, concerns, and expectations with respect to the problem, similarities and
differences are identified and discussed further, performing several cycles of this
process if required, in order to achieve finally a synthesis and convergence, and
formulate a shared definition of the problem and the particular relevant objectives.

Subsequent research on this “second generation” approach to the wicked social
problems has revealed that its first stage can be greatly supported by the use of
appropriate information systems, which are referred to as “issue-based information
systems” (IBIS) (Conklin, 2003; Conklin & Begeman, 1989; Kunz & Rittel, 1970).These
systems allow stakeholders to enter the following four types of elements, which are
regarded as the basic “ontology” of a consultation (i.e., the main types of entities that
a consultation includes): “topics” (defined as broad discussion areas), “questions/
issues” (defined as particular problems to be addressed within a discussion topic),
“ideas” (defined as possible alternative solutions/activities for addressing the above
questions/ issues), and “arguments” (defined as positive or negative evidence or
viewpoints that respectively support or object to ideas).

Therefore, the evaluation of the potential of a particular method and “socio-technical
architecture” of social media (and ICT in general) to enhance and support policy
formulation should focus on assessing to what extent the former is useful for addressing
the above mentioned inherent complexities of the social problems targeted by the
latter:

i) by enabling more stakeholders to participate in relevant consultations at a lower
cost and in shorter time,

ii) by collecting knowledge revealing topics, questions/issues, solutions/ideas for
addressing them and relevant positive/negative arguments, which are perceived
by various stakeholder groups,

iii) and also, by facilitating synthesis and convergence (at least to some extent)
between the stakeholders on the definition of the problem, the main
questions/issues, the required solutions/activities, and also their advantages and
disadvantages.
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3.4 Data Collection and Analysis

The current section aims to define the process for gathering the necessary information
for the application of the evaluation framework and describe the tools used for it.
Following the iterative research model, data collection and analysis are organized in
three waves applying a multi-method approach based on a combination of both
qualitative and quantitative techniques. The iterative research design helps to select a
sample of data that appropriately captures the contextual conditions of the realities of
the studied government organizations in order to answer the research questions.

According to relevant literature (Donald & Schindler, 2013; Maylor & Blackmon, 2005;
Miles & Huberman, 1984; Ragin & Amoroso, 2010; Yin, 1989) on one hand the
qualitative techniques allow a more in-depth examination of a phenomenon of interest,
and enable the generation of deeper knowledge about it, its positive and negative
aspects as well as a deeper understanding of them (concerning ‘how’ and ‘why’), not
limited to a predefined number of variables (as in the quantitative techniques). On the
other hand, the quantitative techniques enable the summarization of various positive
and negative aspects into a small number of numbers (ratings), which make it easier to
draw conclusions. Therefore, in order to combine the abovementioned advantages of
the qualitative and the quantitative techniques we used mixed methods of data
collection. Using mixed methods allows triangulation of methods and results and,
therefore, helps to enhance the validity of the research outcomes. In particular, the
following data collection methods have been selected for the evaluation phases:

Quantitative Evaluation can be based on the statistical processing of participant actors'’
responses to evaluation questionnaires. Questionnaires have advantages over some
other types of data gathering techniques in that they are time effective and do not
require as much effort from the questioners in relevance to field interviewing. This
method was chosen because it allows quick determination of preferences for a relative
user group, but also supports statistical analysis™. In our research methodology, we
have deliberately opted for Likert-type questionnaires: a Likert scale (named after its
inventor, psychologist R. Likert) is a widely used scale in survey research, to the extent
that the term is often used interchangeably with rating. Likert items and Likert scales
produce ordinal data, which means data that can be ranked.

When filling in a Likert questionnaire item, people specify their level of agreement to a
statement. Likert scales are well-known tools in research and the format of a typical five-
level Likert item is: 1. Strongly disagree, 2. Disagree, 3. Neither agree nor disagree, 4.
Agree, 5. Strongly agree, or something similar. For the purposes of the present
research, we constructed several Likert scale questionnaires (see Appendix C). In
particular, the questions constituting the different evaluation perspectives of the

' Methodology of the Questionnaire: http://www.statpac.com/surveys/
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framework developed for each iteration have been converted to positive statements,
and the responders were asked to provide the degree of their agreement in the
aforementioned five-level scale, which condenses/summarizes all the positives and
negatives along the particular value dimension. Two types of questionnaire are used in
our research:

¢ Pre-evaluation questionnaires addressed prior to the development of each
method or system in order to measure actors’ expectations from its deployment.
This type of questionnaires has been used mainly during the requirements
elicitation process (design phase of each cycle) or immediately after the
implementation as a first proof of validation required for its transition to the
application.

¢ Post deployment questionnaires which measure the actual experience of the
interested parties from using the methods, tools or their outcomes. These have
been formulated and distributed to the involved stakeholders either
electronically or during the qualitative evaluation sessions.

The data collected through questionnaire were then processed using Excel. There exist
conflicting views in the literature on the processing of Likert items and scales. A general
consensus seems to emerge on the fact that — from the statistics perspective — Likert
style data can be adequately processed with well-known simple probabilistic entities
like the median and the mean, and their reliability is further commented (if necessary)
by tools like the standard deviation (Boone & Boone, 2012). Boone and Boone
summarize those facts in the collective Table 3-2:

Table 3-2. Suggested Data Analysis Procedures for Likert-Type and Likert Scale Data (Boone & Boone,

2012)
Likert-Type Data Likert Scale Data
Central Tendency Median or mode Mean
Variability Frequencies Standard deviation
Associations Kendall tau B or C Pearson's f
Other Statistics Chi-square ANOVA, t-test, regression

This, certainly justifies our basic assumptions on using the mean of the Likert-type
questions as a quantitative representative of the evaluation conducted. The natural
question is how to set the success/failure threshold. It seems reasonable to expect that
a ‘clear majority’ mean (>3) indicates a sign of acceptance, which may be set higher if
one wishes to be more careful in the case of many neutral responses (unless s/he
chooses to look at the standard deviation). In very important indicators, an
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‘overwhelming majority’ (>4) is a strict indication of success, although it sets
questionably high standards.

Qualitative Evaluation can be based on interviews and discussions among the
evaluators and end users. These can be differentiated into:

Semi-structured interviews: A semi-structured interview is a research method
often used in the political sciences. While structured interviews follow a specific
set of questions, which does not allow the interviewer to divert, the semi-
structured one is open, allowing new ideas to be brought up during the interview
as a result of what the interviewee says. The interviewer in a semi-structured
interview has a framework of themes to be explored. In our case interview guides
have been prepared in the form of an informal group of topics and questions
that the interviewer can ask based on the perspectives of the evaluation
frameworks. Interview guides focus an interview on the evaluation topics at hand
without constraining them to a particular format. This freedom allows
interviewers to adapt their questions to the situation and the actors they are
interviewing.

Focus-group discussions with typical participants, aiming at a deeper
understanding of a method or system used. Focus groups can take many forms,
but most frequently, they are a series of structured discussions around a specific
set of questions that are explored with small groups of carefully selected people.
The sessions typically last about two hours and are led by a moderator playing
an impartial role in order to stimulate the discussion. In each of these focus
groups we conducted initially qualitative discussions focused on the questions
of the perspectives of our evaluation frameworks, in order to gain a deeper and
richer understanding of why the participants perceive a low or high level of value
generated along each of these dimensions. In order to collect quantitative data
from the participants of these focus group as well, we asked them to fill the
evaluation questionnaires, after the discussion.

According to the political consultant Lee Atwater'’, the conversation in focus
groups “gives you a sense of what makes people tick and a sense of what's going
on with people’s minds and lives that you simply can’t get with survey data”.
Unlike the one-way flow of information in a one-on-one interview, focus groups
generate data through the “give and take” of group discussion. Listening as
people share and compare their different points of view provides a wealth of

"' Methodology of the Focus Groups: http://client.norc.org/whatisasurvey/chapters/chapter5.htm and

http://bosr.unl.edu/focus groups.html
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information — not just about what they think, but also why they think the way they
do. Among the advantages of focus groups are that a wide range of information
can be gathered in a relatively short time, and that related unanticipated topics
can be explored, as they arise during the discussion.

One-to-one interviews with key personnel of the actors deploying the system
tools and pilot actors. These included stakeholder validation interviews that
could render the way other interested parties perceive the use and positive or
negative effects of the methods and supporting ICT systems.

The qualitative discussions taken place for each evaluation were recorded with the
consent of the participants, and then transcribed and coded manually using an open
coding approach (Cooper & Schindler, 2003; Maylor & Blackmon, 2005).

Furthermore, the above methods have been complemented with additional methods
and techniques, which facilitated qualitative and quantitative methods of collecting
requirements and gathering meaningful feedback.

Usage scenarios have been used during the design and requirements phases. A
usage scenario describes a real-world example of how one or more people or
organizations interact with a system. They describe the steps, events, and/or
actions which occur during the interaction. Usage scenarios can be very detailed,
indicating exactly how someone works with the user interface, or reasonably
high-level describing the critical business actions but not the indicating how
they're performed. In system design use scenarios have different goals: a) they
can be used to analyze and develop the use of the system, or b) to instruct
people how the interaction takes place'. Scenario techniques are quite common
in the design process. At first, scenario techniques were mostly used to
determine new business policy (scenario as a business planning tool). Recently,
scenarios are also used to determine the interaction between a user and a
system. These scenarios are called use scenarios and there are different methods
to develop them such as by written stories, storyboards and roleplaying.

Usability tests on the interface of the ICT tools filled by the pilot actors. For that
purpose standard instruments proposed by literature have been used, such as

the questionnaire for measuring user satisfaction on human-computer interfaces
developed by Chin™ (Chin, Diehl, & Norman, 1988).

Validation scenarios based on a list of test use cases, performed in closed group
sessions. Each validation session opens with a short demonstration of the
available tools. Then a series of tasks according to predefined use case
scenarios, executed through the ICT tools, are assigned to the test users. During

'2What is a Use Scenario: http://www.wikid.eu/index.php/Use scenario

'3 http://hcibib.org/perlman/question.cgi?form=QUIS
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these, the interaction of the users with the platform has been observed and the
degree of the accomplishment of each scenario was recorded. After finishing
their hands-on experience with tools, the test users are stimulated to make their
observations on the system. Additionally, feedback is provided from them in
order to assess user acceptance and to accumulate comments for possible
technical improvements of the platform. Then in order to get structured
feedback they are asked to fill in a questionnaire complementary to the opinions
and suggestions they will provide orally. The workshop is concluded by
answering any questions from the test users' side. The aim of validation
workshops conducted within the current research was to identify the artifacts
behavior with respect to the planned one and to check whether the user and
functional requirements have been addressed through functionalities facilitating
the accomplishment of specified tasks and objectives. Therefore, in the
implementation phases of each iteration, we have formulated and executed
validation scenarios having as basis the use cases defined in the design phase in
order to validate that the design objectives are met and can easily performed by
end users.

3.5 Results Synthesis

Research synthesis is performed to generalize findings by integrating, combining and
comparing the findings of different studies on a research question or on a specific topic
(Cruzes & Dyba, 2011). At the final stage of our research methodology, we applied
cross-case analysis as the second level of data analysis within the multi-case setting.
Cross-case analysis is a research method having its roots in Social Sciences, that
examines themes, similarities, and differences across cases, where cases forms the units
of analysis (Khan & VanWynsberghe, 2008; Miles & Huberman, 1984). Units in cases
studies can be individuals, groups, artifacts, places, events, processes, organisations,
interactions (Mathison, 2005). Cruzes and Duba (2011) present the strengths and
challenges of cross-case analysis in comparison with alternative methods employed for
synthesizing evidence, applying three of such methods (thematic synthesis, cross-case
analysis, and narrative synthesis) in software engineering studies. According to them,
cross-case analysis is a highly systematic method to manage and present qualitative
data.

In the current research context, cross-case synthesis was selected as it allows the
inclusion of diverse types of evidence and can be used to theory building and
reasoning. Moreover, it can be well combined with the iterative design approach, to
organise evidence form the case studies evolving over the course of the research.
Hence in the final stage of this research, we compared and contrasted the individual
‘crowdsourcing methods’, identifying relationships among them and delineate linkages
that can facilitate their combination. This was feasible through the accumulation and
aggregation of the insights emerged from the primary studies on the three discrete
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reported cases. Synthesis of collected data contributed to the accomplishment of our
main research goal, i.e. to build knowledge on the domain of ‘Social Media in
Government'. Also, cross-case reasoning allows individual to interpret a new situation
in terms of its relevance to a previous case. The final conclusions of the synthesis
contribute to a more generic estimation of the effects of the application of the
application of crowdsourcing and Social Media exploitation methods in the policy
formulation context.
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4. AN ACTIVE
CROWDSOURCING METHOD
FOR PUBLIC POLICY
FORMULATION

4.1 Introduction

This chapter introduces an active crowdsourcing method that aims to foster and
support policy formulation having as theoretical foundation the social innovation
paradigm (Section 2.6.3). Its approach relies on the combined exploitation of multiple
social media. In particular, it is based on a central ICT platform, which can publish
various types of discussion stimulating content concerning a social problem or a public
policy under formulation to multiple social media simultaneously, and also collect from
them data on citizens’ interactions with this content (e.g. views, ratings, votes,
comments, etc.), both using the APl of the utilised social media. Finally, these
interaction data undergo various types of advanced processing (e.g. calculation of
analytics, opinion mining, simulation modelling) in order to draw useful conclusions for
public policy issues from them. The proposed approach has been evaluated through
three pilot applications organised in cooperation with members of the European
Parliament. The results of these applications are outlined together with the results of
the evaluation of the approach from political and innovation perspective, based on the
specification of a methodology under the theoretical framework presented in Chapter
2. A comprehensive description of the method is provided in (Charalabidis, Loukis, &
Androutsopoulou, 2014)™ .

“The research presented in this chapter has been conducted as part of the research project PADGETS
(“Policy Gadgets Mashing Underlying Group Knowledge in Web 2.0 Media”), which has been partially
funded by the "“ICT for Governance and Policy Modeling” research initiative of the European
Commission. More information at http://www.padgets.eu
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4.2 Requirements and Design

As analysed in Section 2.6.3, Social Media present a good potential to support and
foster Social Innovation; however this potential can be realised if effective 'socio-
technical architectures’ of using social media for this purpose are developed and
evaluated (Kaletka et al., 2012). In order to build a particular ‘socio-technical
architecture’ of social media (and ICT in general) exploitation for fostering and
supporting social innovation, we designed an active crowdsourcing method following
a methodology consisting of six phases:

A. Initially three semi-structured focus group discussions were conducted in the
three government agencies participating in the PADGETS project (mentioned in
the introductory section) as user partners (Center for eGovernance Development
(Slovenia), ICT Observatory (Greece), Piedmont Regional Government (ltaly)),
which aimed at obtaining an understanding of their policy making processes, the
degree and form of public participation in them, and also their needs for and
interest in ICT support.

B. The main themes of the above semi-structured focus group discussions were
used for the design of a questionnaire, which was filled in and returned to us
through e-mail by another four government agencies (City of Regensburg
(Germany), World Heritage Coordination (Germany), North Lincolnshire Council
(UK), IT Inkubator Ostbayern GmbH (Germany)), which have some form of close
cooperation with the above three user partners of PADGETS project. This
allowed us to obtain the above information from a wider group of government
agencies, and cover a variety of government levels (national, regional, local).

C. Based on the information collected in the above first two phases the main idea
of the active crowdsourcing approach was formulated: combined use of multiple
social media for consultation with citizens on a social problem or public policy of
interest, and sophisticated processing of relevant content generated by citizens.

D. Three use case scenarios were developed in cooperation with the above three
user partners of the PADGETS project concerning the application of the above
main idea for a specific problem/policy of high interest, taking also into account
the results of an analysis of the APIs of the most popular social media. This
analysis aimed at identifying the publicly available methods that the targeted
Social Media’s APl exposes in order to allow automated (application to
application) interaction between the social platforms and independent (external
applications) and an interoperability analysis to identify their capabilities to
interoperate among them. Each of these use case scenarios described which
social media should be used and how, what content should be posted to them,
and also how various types of citizens’ interactions with it (e.g. views, likes,
comments, retweets, etc.) should be monitored and exploited, and what
analytics would be useful to be computed from them.
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E. Finally, a survey was conducted, using a shorter online questionnaire, concerning
the required functionality from an ICT tool supporting the use of social media
for such multiple social media consultation. It was distributed by personnel of
the three user partners involved in the PADGETS project to colleagues from the
same or other government agencies, who have working experience in public
policy making, and finally was filled in by 60 persons.

F. Based on the outcomes of the above phases C, D and E we designed this
government active crowdsourcing method in more detail, its application process
model and then the required ICT infrastructure (described in the next sections
4.4 and 4.5 respectively).

The main concept around which the design of the approach was built is to develop
online campaigns on a public policy under discussion across multiple social media. The
so-called ‘policy campaign’, was introduced as a systematic manner to produce
analytics on policy messages (policy related posts in Social Media), from growth to
engagement, in one convenient dashboard. Through monitoring citizens' reactions and
interactions to relevant posts, and as well integrating modelling and simulation
mechanisms, it enables forecasting the outcome of a policy implementation. A module
for Sentiment Analysis is then to be used to discover public stance on the various issues
of the policy topic. This, results in obtaining decisions that lead to better informed and
socially rooted policies. In conclusion, it proposes an innovative model for policy
making by measuring the general impact of a potential political proposal.

The method includes two stakeholders groups: the policy maker who initiates a policy
campaign and publish messages, and the citizen who interacts with these messages
through their account in underlying Social Media. The citizens are reached by means of
Social Media Platforms, meaning that a policy message will be published in underlying
Social Media and the end user interacts with them, for example on Facebook or via
comments on a blog entry.

4.3 Description of the Active Crowdsourcing Method

The proposed active crowdsourcing approach supporting public participation is based
on centralised automated publishing of policy-related content (e.g. short or long text,
polls, images and videos on a public policy under formulation or modification) on
multiple social media (e.g. Facebook, Twitter, YouTube, Blogspot) simultaneously
through a single integrated interface. The purpose of this publishing is to stimulate
citizens’ discussions around this content. The citizens are able to access this content,
view it and interact with it through the capabilities offered by each of these social
media. Then data on citizens' interaction with them (e.g. views, comments, ratings,
votes, etc.) are monitored and collected using the application programming interfaces
(API) of the targeted social media. Part of this citizens-generated content is numeric
(e.g. numbers of views, likes, retweets, comments, etc., or ratings), so it can be used
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for the calculation of various analytics following Social Media Monitoring practices.
However, a large part of this content is in textual form, so opinion mining methods
(presented in Section 2.7) can also applied. Therefore, the interaction data collected
undergoes various types of advanced processing (e.g. access analytics, opinion mining,
simulation modelling) in order to extract synthetic conclusions from them and provide
substantial support to government policy makers, always respecting data privacy
guidelines. The results of this analysis are visualised to finally present to policy makers
three types of citizens’ feedback and provide them decision support on the possible
policy formulation:

i. Social Media Metrics (Views, Likes, Tweets, Posts, Shares, Comments, Retweets)

i.  Opinion Mining and Sentiment Analysis Results (Positive/Negative statements,
Issues extraction)

iii.  Simulation results based on Decision Support Model (Forecasted Awareness,
Interest, Acceptance of citizens with respect to the policy under discussion)

It should be noted that the targeted social media can be selected so that each of them
is used by different citizens’ groups (e.g. with respect to age, income, political
orientations, lifestyle, etc.) or focusing on a different type of content (e.g. short text,
long text, images, video), resulting in a wide interaction with diverse groups of citizens.
Both content posting, and interactions’ continuous retrieval are performed in a highly
automated manner using the API of these social media from the central ICT platform,
in which also processing and results presentation takes place.

Dashboard Application Server Social Media Platforms
i a QG’ Facebook
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Campaign Manager = - —
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|
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Figure 4.1: Design of an active crowdsourcing method

Aggeliki Androutsopoulou — February 2018 69



Chapter 4: An Active Crowdsourcing Method for Public Policy Formulation

An architecture has been designed (Figure 4.1) for supporting this ‘active
crowdsourcing method’, which consists of the following components:

Dashboard: Dashboard is the web interface of the platform, where a policy maker can
setup and manage a policy discussion. Evaluation of feedback streams like comments,
surveys and polls are supported by monitor and report capabilities. Dashboard has a
direct communication with the application server.

3rd Party Tools (Mobile application): Policy makers may also have access on the
dashboard through other interfaces, as long as the application server exposes RESTful
interfaces..

Visualisation Engine: Visualisation engine is responsible to export campaign data on
the web interface. Google Chart Tools have been used to give a “Google Analytics”-
like feeling of mass data visualization. Visualisation Engine provides social media
platform driven metrics, awareness, interest and acceptance of target groups, trend
topics and opinions.

Decision Support Engine: Decision Support Engine runs simulations based on data
both coming from social media and the data mining engine. Via the application server
it has an interface on the client to manage simulations. Results of decision support
engine are clustered data sets for awareness, interest and acceptance of citizens and
their performed interactions with policy messages.

Data Mining Engine: The Data Mining Engine is responsible for the text mining of raw
data extracted from social media, using the Rapidminer open source framework. Data
Mining Engine offers two main services in four languages (Greek, English, Italian and
Slovenian): i)Sentiment Analysis, which identifies the sentiment of a comment/opinion
and the overall sentiment of citizens’ comments submitted within a policy campaign
and ii)lssues detection, which identifies the most frequent issues mentioned in
comments. It has a bidirectional connection with the Application Server and delivers
data also to the decision support engine for further processing.

Application Server: Application server is responsible to manage the communication
both with social media and with all different components. It is “heart” of the platform
where data are stored, and information is rooted on the proper channels. It is
connected to every other component inside the system. Applications server provides
RESTful interfaces for other components especially the social media metrics AP for raw
social media data and computed results of data mining engine and decision support
engine.

Publishing and Tracking System: XMPP server is responsible to deliver notifications on
the clients for any new social activity coming from social media. It has a client-plugin
on the application server and another one the dashboard in order to manage real-time
communication. Based on XMPP server the application server provides features for
cross-publishing of policy messages across social media platforms. The application
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server tracks simultaneously end-user feedback for instance a comment to a Facebook
status update.

Social Media Connector: Social Media Connector is the gateway between Application
Server and Social media platforms. The connector utilizes abstract APl to exchange
data between social media platform APIs for publishing and tracking of policy messages

as well as extracting raw Social media data. Social media platform APIs are mapped to
generic features and categories of the abstract API.

Furthermore, an application process model for this active crowdsourcing approach has
been developed, which is shown in Figure 4.2. It defines a sequence of specific stages

to be executed by government agencies for the practical application of it:

1.

Community Building: initially it is necessary to build a community of social actors
(e.g. non-government and civil society organizations, citizens’ initiatives or even

individual citizens) interested in the particular social problem, to which the initial
stimulating content will be propagated using multiple social media, e.g. by
increasing accordingly the networks of the initiator social actor (e.g. friends,
followers, etc.) in these social media, adding to them new interest groups, etc.

Creation of Campaign: for this purpose, a package of relevant multimedia content
has to be created concerning the particular social problem (e.g., short description,
longer description, video, images, etc.). In particular, a government agency policy
maker, through a web-based dashboard or a mobile phone application, initiates
a campaign concerning a specific topic, problem or policy through the web
dashboard of the above central platform and defines the associated social media

accounts to be used.

Publish of Campaign: this content is then distributed and published to the above
multiple social media (acting as ‘campaign channels’), in order to attract the above

social actors and involve them in the discussion; the abovementioned central
platform will automatically publish to each of these social media the appropriate
part of this content (e.g. the short description to Twitter, the longer description to
a blog, the video to YouTube, the posts with images to Facebook).

Monitor Activity: all the activity in these social media with respect to the above
content (various types of users’ interaction, such as views, likes, comments, etc.)
will be automatically retrieved and monitored continuously by the campaign
initiator (e.g. policy maker) through the above web-based dashboard or mobile
application. So, additional content can be posted (e.g. clarifications, answers to
questions, etc.) by the initiator social actor if necessary.

Analysis of Results: after the end of the campaign advanced processing of users’
interaction data will be conducted using the variety of techniques (e.g. calculation
of web analytics, opinion mining) employed in the ICT platform, in order to extract
from them useful information analytics that support government decision and

policy making, Based on it a new iteration of this process can start, possibly more
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focused on the specific directions proposed in the first iteration for addressing the

targeted social problem, in

several times.
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1
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order to elaborate them, and this can be continued

2. policy text

3. media content
4, assign roles

5. define hashtags

Figure 4.2: A process model for the practical application of the active crowdsourcing method

4.4 An ICT Platform for Active Crowdsourcing

An ICT platform has been developed for the practical application of the above
approach, which provides all required functionalities to the users of it, i.e. government

agencies and policy makers.
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Figure 4.3: An ICT infrastructure supporting the active crowdsourcing method

In particular, a ‘policy makers dashboard’, shown in Figure 4.3 (accessible through a
web-based, or a mobile interface (Android mobile application)) enables government
agencies’ policy makers:

to create a multiple social media campaign, by defining its topic, the starting
and ending date/time, the social media accounts to be used, and the relevant
messages and multimedia content to be posted to them (Figure 4.4),

to monitor continuously citizens’ comments on the messages; in Figure 4.3 we
can see this part of the web-based policy makers’ interface, which is structured
in three columns: in the first column the active campaigns are shown, while by
selecting one of them in the second column are shown the corresponding
messages posted by the policy maker (the initial, and the subsequent ones), and
finally by selecting one of these messages in the third column are shown citizens’
comments on it (textual feedback stream),

and after the end of the campaign to view (as graphics and visualizations) a set
of analytics and opinion mining results, which are produced by the decision
support component of the platform (described later in this section) for the whole
campaign (Figure 4.5).

m; Hi EuProgress! P o o o A,

. X4, 244 New Messages!
New Campaign = o™ New Message

t

Choosea
Message type:

Campaigns

Message Title: The South in Talk

Campaign Column

“This column shows all your ongoing campaigns. Content: Visithtpzhesouthintalk blogspot.gr/

+To add a new campaign click the icon above.

e

Title: Stricter rules for credit rating agencie
Start 2013-1-16 End: 2013-1-31

Hash-Tag: #thesouthintalk

Figure 4.4: Dashboard interfaces for initiating a policy campaign and publishing a policy message

The citizens can see the initial content of each campaign, and also other citizens'’
interactions with it (e.g. textual comments), either through the interfaces of the
corresponding social media, or through a mobile interface (Android mobile application)

or a widget, which enables citizens to view active campaigns, and by selecting one of
them to view all policy maker and citizens’ comments on it or add a new comment.
Through the developed platform policy makers can interact with citizens through Web

2.0 media in a more "automated” way than before: they are able to interact in parallel
with numerous social media platforms and get an overall picture of citizens’ opinions —
thus greatly assisting the democratic processes.
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PADGETS DASHBOARD

Blogger

Figure 4.5: Social Media analytics visualisation

The technological architecture of this ICT platform consists of two main areas:

The Front-end area, which provides the abovementioned web interface to the
policy makers, and also the mobile application and widget interfaces to both
policy makers and citizens.

The Back-end area, which includes three components: the first of them performs
publishing of various content types in multiple social media through the second
component, which consists of connectors with the utilized social media, while
the third component performs aggregation/analysis of citizens interactions with
the above published content in these social media, retrieved through the second
component; it consists of one sub-component that allows continuous monitoring
of these citizens interactions, and several sub-components that provide analytics
for government policy makers’ decision support.

One of these sub-components (Data Mining Engine) collects and processes the ‘raw
analytics’ provided by the analytics engines of the utilized social media. Another sub-
component provides more advanced analytics, which concern citizens’ textual inputs

(e.g. blog postings, comments, opinions, etc.), processing them using opinion mining
techniques. In particular, it performs the following three types of tasks:

Classification of an opinionated text (e.g. a blog post) as expressing a positive,
negative or neutral opinion (this is referred to as document-level sentiment
analysis)

Classification of each sentence in a such a text, first as subjective or objective
(i.e. determination of whether it expresses an opinion or not), and for each
subjective sentence (i.e. expressing an opinion) classification as positive,
negative or neutral (this is known as sentence-level sentiment analysis)
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e Extraction of specific issues commented by the author of a text, and for each
issue identify its orientation as positive, negative or neutral (this is referred to as
feature-level sentiment analysis)

Another sub-component performs simulation modelling (Decision Support Engine),
having mainly two objectives: estimation of the outcomes of various citizens’ proposals
on the public policies under discussion, and also forecasting the future levels of citizens'
interest in and awareness of these policies. The simulation modelling takes as input
various indicators produced by the other two aforementioned sub-components.

4.5 Research and Application Model

In order to evaluate to what extent, the proposed can support public policy formulation
innovation three pilot applications of this approach were organised in cooperation with
three Greek Members of the European Parliament (MEPs). To assess them, we
developed an evaluation methodology presented in Section 4.6. The pilot applications
concerned the use of multiple social media for the initial formulation of social
innovations (meant as new sets of activities, performed by various social actors, both
government institutions and civil society and other citizens’ initiatives) aiming to
address three specific problems of interest to the European Parliament. In particular,
the first two of them aim to manage two negative situations:

a) a milder one, the underrepresentation of women executives in the higher
management of enterprises (http://morewomenonboards.blogspot.gr)

b) and a severe one, the socio-economic crisis that the societies of the Southern
European countries are facing (http://thesouthintalk.blogspot.com),

c) while the third one aims at the exploitation of an important positive opportunity
for the society: the exploitation of renewable energy sources, and especially
wind  power, for improving capacity in  energy  production
(http://eurenewablewind.blogspot.gr).

The common goal of these three pilots was to organize public consultations on these
three social problems, and attract the main stakeholders of these problems (e.g.
interested non-government organizations, civil society, citizens' initiatives or even
individual citizens), in order to understand their perceptions of these problems (= the
main perspectives and issues they perceive), and collect social innovation ideas for
addressing them (= ideas for possible new activities by various social actors). The three
participating MEPs undertook the role of initiators, and their existing personal accounts
in three different social media platforms (Facebook, Twitter, Blogger) were used to
activate and involve various interested social actors.

The method used for the organization of these pilots (presented in the following Figure
4.6) consists of seven steps outlined below:
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1. Presentation to several MEPs

Communication of the concept Invitation for participation

2. Presentation to interested MEPs in detail
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platform makers topics /problems makers/assistants
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6. Campaign Operation
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Data collection Data processing Synthesis of results ; .
discussion

Figure 4.6: Pilot application model of the active crowdsourcing method

1. Presentation to several MEPs: The first stage was the presentation to Greek
MEPs of the proposed concept of multiple social media use in order to foster
and support policy formulation for addressing existing social problems.

2. Presentation to interested MEPs: For the three MEPs who were eventually
interested and willing to participate, we proceeded to a more detailed
presentation of the concept and the supporting ICT central platform to their
Assistants. Then the main topics-problems of the campaigns were selected in
cooperation with them, so that on one hand they reflect current discussions and
priorities of the European Parliament, and on the other hand satisfy our
objectives (as we wanted to have pilot public consultations both on the
management of negative situations of various levels of severity, and on the
exploitation of positive opportunities). After the selection of the topics-problems
of the three campaigns, for each pilot a detailed action plan was designed based
on the process model described in Section 4.3.

3. Community Building: Then for each pilot the targeted community of social actors
was initially built, both by enhancing the already established social networks of
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the MEPs in the employed social media platforms (Facebook, Twitter, Blogger),
and by identifying and inviting additional groups interested in the particular
topic-problem. These groups were contacted (by e-mail, phone, or via their own
social media) and asked to be involved, both by contributing content and by
propagating the messages and content of the campaign to other groups and
individuals who might be interested. The communities of the pilots (a) and (c)
were built in Greece, but for pilot (b) due to its nature we decided to build a
cross-national community. The rationale behind this was that since the problem
to be addressed in this pilot (the socio-economic crisis in the European South)
affects several countries, a consultation on it should involve a wider community
representing all the affected countries. For this purpose, cooperation was
established between the Greek initiator MEP, two other MEPs from Italy and
Spain, and also the Portuguese Socialist party and a civil society initiative
currently established in Portugal. Each of them, under the coordination of the
Greek side, used their own social media accounts to post simultaneously the
same content on the problem in their own language, in order to initiate and
stimulate discussion on it. Additionally, a blog was created in English in order to
host international discussion on this problem.

4. Campaign Preparation: The next stage was the preparation of various forms of
content concerning the particular problem, both textual (short messages, larger
texts, small surveys) and multimedia (photos, videos, charts with statistical
figures); they aimed to introduce to the community the different aspects of the
problem and provide a basis and stimulation for its online discussion. Also, the
employed social media accounts were defined in the central ICT platform.

5. Campaign Launch: Subsequently, each campaign was launched: the responsible
team (consisting of Assistants of the MEP, and members of the authors’ research
group) started publishing the prepared content on the aforementioned social
media using the ICT platform (examples of the published content is provided in
Figure 4.7).

6. Campaign Operation: The operation of the campaigns lasted fifteen days on
average, and included close monitoring of users’ activity daily, especially their
textual inputs, which feed a constructive discussion around the problems. The
campaign as well as all the above stages were supported by a set of
dissemination activities (press releases, news articles, newsletters, banners) and
physical events, which have been organised in order to boost the social media
discussion.

7. Conclusion and Analyis: Finally, each pilot application was concluded with
analysis of users’ activity and a discussion with involved MEP’s team. In particular,
in order to address our research questions, at the end of each campaign data
were collected from three different sources and then analysed:
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a. Social Media Metrics: They were collected from the official social media accounts
of the initiators and the Google analytics engine, and used in order to calculate

the level of reach and engagement achieved in the campaigns. The Google
analytics were used to provide statistical information on the traffic in the
campaigns’ blogs; we focused on the total number of unique visitors and the
countries they were coming from, the total visits and page views, and the traffic
sources. With respect to the reach, it was not possible to calculate accurately the
number of unique users who saw the messages and content of each campaign,
due to the viral effects caused by the retransmissions of them in the Facebook
and the Twitter. For this reason, we calculated a conservative estimate of the
audience reached and also a more optimistic one. The conservative estimate
was calculated as the sum of the unique visitors in the campaign blogs and
Facebook accounts. The more optimistic one was calculated as the sum of the
unique visitors in the campaign blogs plus the numbers of followers in the
Facebook and Twitter accounts. The actual audience engagement achieved was
calculated as the sum of users’ active reactions to the messages and content of
each campaign in its social media accounts, taking into account for each social
media platform the particular kind of reactions it allows. In particular, in
Facebook the number of ‘likes’, ‘shares’ and ‘comments’ on the created posts
were taken into account, in twitter the ‘re-tweets’, ‘replies’ and ‘favorites’ on the
campaign ‘tweets’, and finally in Blogger the number of ‘comments’ submitted
on the blog posts. Also, we have distinguished between two forms of reactions:
‘direct’ ones, concerning the initial posts published by the campaign initiators,
and ‘indirect’ ones, concerning their retransmissions (through sharing or re-
tweeting).

b. Textual inputs: The textual inputs of the participants in each campaign (i.e.
various types of comments) were retrieved and analysed in a twofold manner.
First, using the opinion mining capabilities of the central ICT platform (see
section 3) the main topics mentioned and the corresponding sentiments were

extracted. Second, all textual inputs were examined in more detail, in order to
understand better their nature, and then classified according to the typology of
the wicked problems theory (section 2.3) and the political evaluation perspective
of our evaluation methodology (section 4), into issues/concerns,
solutions/activities, advantages and disadvantages/barriers.

c. Focus group discussions: Three separate semi-structured focus group

discussions were organised with the three MEPs' teams involved in these pilots.
In each of them initially were presented the results of the analyses of the above
data (a) and (b) for their campaign. Then the participants were encouraged to
unfold their views on the whole concept and assess the dimensions of the
political and innovation diffusion perspectives of our evaluation methodology
(section 4). Each discussion lasted about one hour, was recorded with the
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consent of the participants, and then transcribed and coded manually by the
authors, using an open coding approach (Maylor & Blackmon, 2005).
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Figure 4.7: Examples of policy related content published in the official accounts of the MEPs within
the three pilot campaigns

4.6 Evaluation Methodology

Contemporary social problems today are “wicked”, as mentioned in Section 3.3.3 3,
lacking clear and widely agreed definition and objectives, and having many
stakeholders with different and heterogeneous problem views, values, concerns, and
expectations. For this reason, a methodology for evaluating the potential of social
media to foster and support social innovation and support public participation for
addressing them, should focus on assessing to what extent the former are useful for
addressing the above mentioned inherent complexities of the latter, and the most
appropriate lens for this is the “Wicked Problems Theory” outlined in Section 3.3.3.

Therefore, the first perspective of our evaluation methodology is the political
evaluation. It assesses to what extent the proposed approach is useful for conducting
consultations on such social problems and corresponding social innovations in shorter
time and at lower costs, and also reaching wider audiences (i.e., more stakeholders);
also, to what extent it is useful for identifying the main issues concerning the targeted
social problem, possible solutions or activities for addressing them, and relevant
advantages—positive arguments and disadvantages— negative arguments; and finally,
to what extent it facilitates synthesis and convergence (at least to some extent) between
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the stakeholders on the definition of the problem, the main issues, the required
solutions/activities, and also their advantages and disadvantages.

Furthermore, the use of social media for fostering and supporting social innovation and
public participation is itself an innovation, so it is important to investigate to what extent
it has the fundamental preconditions for a wider diffusion and adoption. Therefore, the
second perspective of our evaluation methodology is the evaluation of the innovation
diffusion potential, and the most appropriate lens for this is the innovation diffusion
theory of Rogers outlined in Section 3.3.2. It assesses to what extent the proposed
approach has the five characteristics proposed by the above theory for a wide diffusion
and adoption: relative advantage, compatibility, complexity, trialability, and
observability. The main dimensions of the political and innovation diffusion
perspectives of our evaluation methodology are shown in Table 4-1.

Table 4-1. Multi-perspective framework for the evaluation of the active crowdsourcing method

Technological feasibility evaluation

e to what extent the APIs of the targeted social media provide all the required capabilities
for posting policy-related content to them

e to what extent the APIs of the targeted social media provide all the required capabilities
for retrieving citizens’ interactions with this policy-related content (e.g., views, likes, textual
comments)

e to what extent the main preconditions of the platform-based software development
paradigm (such as clear interfaces and governance) are fulfilled

e in general, to what extent the whole approach is technologically feasible
Questions for in depth discussions

e State the general impressions of the ease of use of the application in more depth

e Which part/aspects of it were difficult to use, and which were easy to use?

e Which capabilities/functionalities are not complete and need to be increased and
strengthened?

e Discuss in more depth and detail the usefulness and the effectiveness of the whole concept
and method

Political Evaluation

To what extent the proposed approach is useful/beneficial for conducting policy related
campaigns and consultations on social problems in terms of . . .

e reaching wider audiences (= more citizens)
e time saving
e cost saving

e identifying the main issues concerning the targeted social problem and problems
concerning the particular policy
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e identifying possible solutions or activities for addressing these issues/problems;

e identifying relevant advantages (positive arguments) and disadvantages (negative
arguments) of them;

e in general, collecting high quality feedback/knowledge from the citizens on the particular
policy
e facilitating synthesis and convergence (at least to some extent) between stakeholders on

the definition of the problem, the main issues, the required solutions/activities, and also
their advantages and disadvantages.

Can you see any weaknesses, possible problems or risks in this new approach of public policy
making support?

Innovation Diffusion Potential Evaluation

To what extent the proposed approach:

e is a better way for conducting consultations with citizens on social problems and public
policies than the other existing ‘physical’ (i.e., through ‘physical’ meetings) or ‘electronic’
ways for this — advantages and disadvantages (relative advantage)

e is compatible with the values, experiences, practices, and needs of government agencies
and various social actors (compatibility)

e its practical application by government agencies does not require much effort (complexity)

e itcan be initially applied in small scale pilot applications by government agencies, in order
to assess its capabilities, advantages and disadvantages, before proceeding to a larger
scale application (trialability)

e is an innovation highly visible to other social actors, public agencies, policy makers and
the society in general, so it can create positive impressions and comments (observability)

4.7 Results

4.7.1 Social Media Metrics

The reach estimations according to the method described in the previous section lead
to the conclusion that the messages and content published by the three MEPs in these
campaigns have reached large numbers of citizens. In particular, the conservative
estimation of their reach is at the level of about 10,000 citizens, while the optimistic
estimation is at the level of 35,000 citizens. With respect to the actual engagement of
people, our estimations based on the method described in the previous section
indicate that the campaign posts have generated 5,869 direct and indirect reactions.
The above results provide a first positive evidence that the proposed approach of using
multiple social media enables policy makers to communicate messages and content
concerning the social problem we want to create social innovation (i.e., a new set of
activities by various social actors for addressing it) for to large numbers of citizens, and
also to obtain their reactions, which can be quite useful for the initial stages of policy
design.
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Figure 4.8: Overview of citizen's direct reactions to published messages and content

4.7.2 Textual Input Analysis

Next, for each campaign we analyzed the textual inputs of the participants, as
described in the previous section, in order to assess to what extent, they are useful for
fostering and formulating better policies for addressing the corresponding problem.

The objective of the first pilot application was the to address the phenomenon of under-
representation of women in top management positions in listed companies across
Europe. The main question under discussion was how we can improve the gender
balance among non-executive directors of companies, and what activities and
measures should be undertaken in order to achieve the target of 40% women presence
in management boards for 2020 set by relevant EU draft directives. Most textual inputs
concern the advantages of the EU policy under formulation for increasing women
representation in top management positions (which can be viewed as a high level
“solution” direction in the wicked problems theory terminology). A number of specific
advantages of this policy have been mentioned, which can be summarized in the
following contribution: “Women bring another dimension to corporate governance
and decision-making in general, because of their special qualifications, such as
multitasking, and the world with more women in leadership positions would be safer
and more effective and lead to social, economic, and cultural progress.” Also, many
textual inputs—mainly from women—stressed the barriers to their participation in
management boards (which can be characterized as “issues” in the wicked problems
theory terminology, directly associated with the above “solution”), such as the negative
prejudice towards women's skills, the heterogeneities that exist in the relevant legal
frameworks in different countries, and the factors that may influence their evolution and
prospects, such as family responsibilities, and the time required to best serve all their
different roles, leading finally to less women than men pursuing higher positions.
However, there was a small number of textual inputs proposing solutions to the above
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issues (barriers), which were directed towards either cultural or legislative changes. The
former proposes changes in peoples’ behaviors and mentalities, and overcoming
relevant stereotypes, which should be fostered by governmental actions. As it was
characteristically said "It is time to overcome the discrimination against women,” “Not
to force equal behaviour and imitation, but equal treatment and equal opportunities,”
but “equality is matter of culture and education, so strategies should be start from
there.” The latter propose modifications in the relevant legislation, such as to include
executive positions on management boards, and not only non-executive ones, in the
above 40% women representation target, and this to apply to small and medium
enterprises (SMEs) as well, or even to all companies of the private and public sector.
Summarizing, in this first pilot most textual contributions concern advantages of the
initial solution direction, and also issues-barriers to its realization. On the contrary, there
were much less proposals of specific solutions-activities, mainly general and legislative
(i.e., to be undertaken by government institutions), while there was a lack of proposals
of specific activities to be performed by other social actors beyond government (which
is a basic element of the social innovation concept), and also advantages and
disadvantages of them. The above advantages of this policy provide a basis for
justifying the need for social innovation in this direction, while the above issues-barriers
and high-level solution provide a basis for designing their specific activities.

The second pilot application aimed at the initial formulation of social innovation for
overcoming the current severe socioeconomic crisis in the European South. Most
textual inputs collected referred to relevant issues raised by participants on this topic,
concerning either the insufficiency of current austerity measures forced by the
European institutions for overcoming the crisis, or perceived causes of the crisis. For
instance, with respect to the former a posting mentioned that “austerity measures, do
not contribute to economic improvement.” Regarding the latter there was a
convergence on the main causes of the problem: “the division between North and
South,” “left and progressive is absent from European politics” and “the barbarism of
the Northern countries.” Some other textual inputs proposed general solution
directions. The majority of them referred to transformations in the government,
including the “establishment a healthy state machine,” “elimination of corruption,”
“consolidation of the public sector,” “Less favoritism and customer relationships from
politics.” Some others mentioned the need for cultural change in public sector
agencies, and in the society in general, as an important prerequisite. Towards this
direction, the involvement of other social actors, such as the “intellectuals,” was
suggested as quite important. Finally, a common concern expressed was the need for
“viable solutions to equilibrium between growth and quality of life of peoples.”
Summarizing, in this second pilot most textual contributions are perceived critical issues
concerning the main problem, but only few of them are “pointing” towards specific
solution directions; some others include perceived general solution directions (mainly
at an institutional level), but there is a lack of proposals of specific activities to be
performed by various social actors for overcoming the crisis. The above critical issues
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and solution directions provide some assistance for the design of policy actions (i.e.,
specific activities by multiple social actors) for overcoming the crisis. However, due to
the complexity of the problem they should be viewed mainly as perceptions of the
citizens, which should definitely be taken into account for the formulation of these
policy innovations, but in combination with experts’ recommendations. Also, it should
be noted that the proposed solution directions were not “politically balanced,” but
rather biased towards a social-democrat direction (as in this pilot the initiator MEP was
from the Socialist-Democrat group of the European Parliament).

Finally, the third pilot application aimed at the initial formulation of policies for the
exploitation of wind energy as an alternative renewable energy source. In this debate
two distinct clusters of participants could be clearly identified, which is also depicted in
the results (Figure 4.8). The first cluster includes participants who are against the
massive exploitation of wind power for energy generation (which can be viewed as a
high level “solution” direction in the wicked problems theory terminology); nearly all
their textual inputs highlight disadvantages, such as the negative environmental
consequences from the installation of wind parks (“wind turbines threaten environment,
animals, birds, etc.”), their high cost (“the installation and maintenance cost are
prohibitive”), the lack of efficient technologies for storing wind energy (“neither wind
nor electricity produced can be stored, so wind power is fundamentally incompatible
with energy networks”), while concerns about the financial feasibility and profitability
of wind energy have also been expressed. We also had a few textual inputs from this
cluster proposing alternative solutions, such as better management and more efficient
use of energy resources, for instance “using energy efficient appliances and machines
both for consumers and for the industry.” The second cluster includes participants who
recognize the benefits from the exploitation of the renewable wind energy sources but
are to some extent concerned about its risks and disadvantages. Many of their textual
inputs mention benefits and advantages of the installation of wind parks, as a
sustainable way to cover part of the energy needs, however at the same time they
accept some of the risks and disadvantages mentioned by the first cluster. Some other
textual inputs from this cluster propose ideas for addressing the disadvantages/issues,
for instance “feasibility studies can be conducted by independent bodies,” or for the
efficient exploitation of wind energy, such as “combination of wind energy with other

n o

renewable energy sources (e.g., geothermal, solar, hydroelectric),” “construction of
third generation systems,” “installation of wind turbines for urban environment.” It
should be noted that some degree of convergence between these two clusters has
been developed, despite their differences, concerning the problems and
disadvantages of wind energy. Figure 3.2 presents a classified overview of the textual

contributions of citizens in the pilot.
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Figure 4.9: Examples from the textual input of citizens in the third pilot

Summarizing, this third pilot differs from

the first two pilots, in that it has revealed I Positive
two clusters having different positions on M Negative
B Neutral

wind energy exploitation, with the first of
them being negative and posting mainly
disadvantages, and the second being
positive and posting both advantages
and proposals for addressing the inherent
disadvantages and improving
exploitation efficiency, leading finally to
some degree of convergence. In this

Figure 4.10: Opinion Mining results of the thirc

pilot, we had more proposals for oilot

solutions and specific activities than in the

first two pilots. Apart from the majority of proposals referred to activities that have to
be triggered by government, there were interesting proposals for co-operations and
synergies between different social actors, including government agencies of various
layers, civil society, educational organizations, and industry. For instance, it has been
proposed that emphasis should be placed on the promotion of wind energy, and this
will require governmental funding, but also educational and information activities
undertaken by various actors as well; also, cooperation between firms of this industry
with research institutes is regarded as necessary, in order to take advantage of leading-
edge technologies, promote research and know-how, and develop the required
specialized human resources. Therefore, we can conclude that this third pilot has
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provided more basis and support for the public policy formulation than the first two
pilots. The main reason suggested for this in the corresponding focus group discussion
was that in this pilot there was a strong emphasis on building initially a wide and diverse
community to participate in the consultation, beyond the followers-friends of the social
media accounts of the initiator MEP, including many invited civil society organizations
with strong interest and extensive knowledge on wind energy, and renewable energy
sources in general, covering a wide range of different views and perspectives. This
indicates that the first stage of the application process model described in Section 4.3
(titted “Community Building”) is quite important for the success of the proposed
approach.

4.7.3 Technological Feasibility Evaluation

With respect to the technological feasibility evaluation, the discussions focused on the
ease of use and usefulness of the supporting ICT platform. Evaluators agreed that in
general the method is easy to use, pinpointing the functionalities that need
improvements (e.g. more intuitive interfaces). Overall, they characterized the usage of
tools simple, requiring minimum training before their adoption. The added value for
them was the combination of SM platforms (through their APIs) with diverse capabilities
such as posting messages on Twitter with visual content of YouTube. Therefore, one of
the limitations is the inability to integrate any type of web platform, such as any website.
Moreover, there was a general agreement concerning the usefulness of the approach.
All participants were very interested in the aggregated analytics of the citizens’
interactions. It will be desirable if APIs for extracting more information on the audiences’
demographics were feasible (e.g. age, gender, country of origin, educational level).

4.7 .4 Political Evaluation

With respect to the political evaluation dimensions, in all three focus group discussions
there was a wide agreement that the proposed approach of multiple social media
combination is a time and cost-efficient method to communicate a social problem to a
wide audience “that a MEP will be unable to reach under other conditions” and achieve
high levels of reach, which is of critical importance for initiating social innovation
concerning the problem. Indeed, they think that this cross-platform approach is a very
good way to inform a big number of citizens about a negative situation or a positive
opportunity that requires some kind of social innovation for addressing it. They also
found it a good tool for motivating to think and propose ways to address it, stimulating
reactions of citizens, and actively involvement of them, even though they would like
this to be more extensive. One of the MEP assistants mentioned that “Many people
remained at the stage of following the action and not getting actively involved.” They
all mentioned that they wanted to achieve maximum public attention for their agenda,
and at the same time go beyond “the passive approach taken when it comes to a TV
audience” and mobilize a wide spectrum of social actors in order to launch wide multi-
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dimensional social innovation for overcoming important problems. A general remark
was that the social media public is very often reluctant to express itself through
comments, so citizens need some kind of motivation in order to be stimulated to
participate more actively in such social media campaigns.

Furthermore, the participants in the focus group discussions believe that the proposed
approach provided a useful picture about “high level” advantages and disadvantages
of existing general policy directions on the topics under discussion (e.g., for increasing
women representation in top management positions, overcoming the socio-economic
crisis in the European South, exploiting wind energy), and also important issues and
barriers, as perceived by social actors. This information is quite useful for the more
detailed design of the specific activities that social innovation on the above topics
should include, in order to exploit the above advantages, and manage disadvantages,
issues and barriers, and also for the design of appropriate communication actions if
necessary. Furthermore, the proposed approach provided some useful general
solution-activity directions to be performed mainly by government. Overall, the
participants in the focus group discussions characterised the approach as a valuable
tool for gathering the main issues on which interventions on the above problems should
focus on, as perceived by social actors, and collecting some interesting ideas, since it
allows "hearing citizens’ voices as an initial formulation of ideas.” As underlined by one
of the MEP assistants “the outcome of the campaign provided an identification of the
issues that should be taken in consideration in the formation of solutions, as input
coming from society”.

However, it was not possible to proceed in a more detailed formulation of social
innovations for the discussed problems, in the sense of a wide range of more specific
activities to be performed by various social actors (e.g. policy proposals). The main
explanation suggested for this was that all three pilot applications took place in the
early stage of the initial formulation of ideas for addressing the corresponding
problems. Therefore, it is necessary the information collected in this “first round” of
consultations to be processed, and then to be used for further rounds of consultations,
as part of the next stages of social innovation detailed design and implementation,
possibly more focused on specific social actors with strong interest and extensive
knowledge on the particular problem and experts. Also, it was mentioned that the topic
of the second pilot (socio-economic crisis in the European South) was quite complex,
so proposing specific solutions and activities for addressing it requires extensive
analysis by experts (which is to some extent in progress by various European institutions
and research centers). Therefore, a realistic expectation from such a social media
consultation is the collection of the main issues and the solution directions perceived
by social actors, which are however quite important (definitely in combination with
experts’ proposals) for formulating the multi-dimensional social innovations for
overcoming this severe crisis. On this one of the involved MEP assistants said: “We did
not manage to find out the solution on the European South Crisis, but we didn’t target
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on this: We wanted to listen to citizens’ opinions on the issues that we should be
concerned with".

Another weakness mentioned was that in the first two pilots we did not have “balanced
debates,” with different and diverse views and perspectives being expressed, leading
to confrontations and convergences, which is quite important for the efficient ideas
generation and policy formulation, which necessitates, the combination of different and
diverse sources of knowledge and experience. On the contrary, this weakness did not
appear in the third pilot (on the exploitation of wind power), in which we had a more
balanced and pluralistic debate, with more diversity of views and opinions, providing
finally more assistance and support for the formulation of social innovation. This is
attributed by the participants in the corresponding focus group discussion to the wide
and diverse community built in this pilot, by inviting a big number of civil society
organizations with strong interest and extensive knowledge on wind energy, and
renewable energy sources in general, and diverse perspectives and orientations.

4.7.5 Innovation Diffusion Potential Evaluation

Finally, in all three focus groups we discussed with the participating MEP assistants to
what extent they believe that the proposed approach has the five characteristics
required for a wide adoption and diffusion according to the theory of innovations
diffusion of Rogers (2003) (Section 3.3.2). With respect to the relative advantage, a
comparison was made with the two main “traditional methods” that the European
Parliament uses for conducting consultations with citizens: Physical events and
meetings with representatives of main stakeholders. It was concluded that the main
advantage of the proposed approach is its capability to enable much wider reach and
participation of more citizens (individuals or representatives of affected citizens'
groups) than the above traditional methods, and with reasonable effort and cost. It can
be especially useful for involving younger target groups in such debates, which seems
difficult to be achieved currently with the traditional consultation methods. According
to one of the involved MEP assistants, it can be a valuable complementary activity that
increases awareness and participation by “transferring the consultation outside the
events we organize.”

However, a possible “relative disadvantage” was mentioned as well: While in the usual
consultations conducted by the European Parliament based on the above traditional
methods there is a participation of a variety of diverse stakeholders, having different
opinions, and perspectives, the proposed approach poses the risk of consultations
among like-minded individuals belonging to the networks of the initiator MEP, leading
to reduced diversity of opinions and perspectives; this can have negative impact on
social innovation, as mentioned in previous sections. Hence, it was recommended that
such consultations should exploit not only social media accounts and networks of MEPs
(with possible enhancements, as in the third pilot), but also additional accounts and
networks of other social actors, which enable access to a wide range of communities
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with strong interest and extensive knowledge on the topic under discussion, in order
to ensure the inclusion of more and diverse social actors. Also, it was mentioned that
the outcomes of such multiple social media consultations should be combined with the
outcomes of other traditional consultations usually conducted by the European
Parliament on the same topic, and also with experts’ proposals.

Regarding its compatibility, the participants agreed that this approach is compatible
with the objectives and practices of the European Parliament, which already organizes
consultation processes when preparing proposals, directives and programs for
addressing societal problems. In fact, the main findings of the first pilot consultation
concerning the increase of women representation in companies’ top management
positions were included in the report on this draft directive to be discussed in the
European Parliament. Also, it is compatible with the mentality and skills of most young
MEP assistants, but less compatible with the ones of the older ones.

In terms of complexity, there was a wide agreement that the application of the
proposed approach based on the central platform described in Section 4.4 is
convenient in general. However, some initial effort is required for the familiarization
with the concept and the supporting central platform. Also, for more complex
consultations, which are organized by several social actors collaboratively, using their
own social media accounts, such as the second pilot on the socio-economic crisis in the
European South, it was concluded that much more effort is required (mainly for the
coordination and alignment of the campaign in four countries, in different languages
and time-zones).

It was agreed that this approach may be experimented in a small scale without
particular problems, before proceeding to a larger scale application of it, so it is
characterized by high trialability. Finally, it was concluded that it is characterized by
medium to high observability and visibility, mainly by the networks of the initiator MEPs.
It was proposed that in order to increase the visibility by citizens it would be useful to
integrate the multiple discussions taking place on the same topic in different social
media platforms and accounts in a single digital space accessible by everybody,
providing a single point of reference and an overall picture.

4.8 Discussion

The active crowdsourcing method for supporting public policy formulation through the
combined highly automated exploitation of multiple social media presented in the
previous sections, uses their APIs to attract different and diverse groups of citizens: (1)
for posting to them content on a social problem or opportunity in order to initiate and
stimulate a wide consultation on it, aiming at formulating social innovation activities for
addressing it, and then (2) for retrieving from them citizens’ interactions with this
content, which finally undergo various kinds of advanced processing on the platform.
Furthermore, we have created a methodology for evaluating this approach through
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three pilot applications of the above approach, organized in cooperation with members
of the European Parliament, which is based on sound theoretical foundations from
previous research in the areas of political sciences and innovation: the wicked problems
theory and the diffusion of innovation theory.

The main lessons learned are shown below in Figure 4.11. With respect to the ability of
the proposed approach to foster public participation and support policy formulation,
the evidence collected from the above pilots indicates a good potential of the
proposed approach to disseminate to a wide audience multimedia content about a
negative situation or a positive opportunity that requires some kind of social innovation,
and to stimulate them to think about it and propose ways of addressing it. The pilot
applications generated useful information concerning advantages and disadvantages
of existing general policy directions on the corresponding topics, important issues and
barriers, as perceived by social actors, and also some ‘high-level’ solution-activity
directions. This information is a useful basis and support for the detailed design of the
specific activities that possible social innovations for the corresponding problems
should consist of. However, these pilots did not more generate more detailed
proposals of specific social innovation activities to be performed by various social
actors. This will probably require a series of subsequent e-consultations, in various
social innovation stages (e.g. ideas generation, detailed design, social actors’
mobilization, implementation), with each of them probably focused on specific social
actors and on different objectives. Also, it has been concluded that a critical
precondition for the success of the proposed approach is to build wide, diverse and
pluralistic communities for these social media consultations (i.e. place strong emphasis
on the first stage of the application process model), including social actors with strong
interest and good knowledge of the particular problem, and extending beyond the
networks of the initiator; this results in more balanced, pluralistic and productive
debates, confrontations and convergences, leading finally to more and better
proposals of innovative activities, and finally providing more assistance and support for
the formulation of social innovations.

With respect to the potential of the proposed approach for a wider adoption and
diffusion, the evidence collected from the above pilots indicates that it possesses to a
good extent the required characteristics for this according to the diffusion of
innovations theory proposed by Rogers (2003). It particular, it provides strong relative
advantage over traditional consultation methods in enabling much wider reach and
participation of citizens with reasonable effort and cost. However, a possible “relative
disadvantage” is that it can lead to consultations among “like-minded” individuals/
social actors belonging to the networks of the initiator, resulting in reduced diversity of
opinions and perspectives, with negative impact on social innovation generation. Also,
this approach has a good degree of compatibility with the objectives and practices of
government agencies, which already organize consultations with citizens, though older
public servants might not be familiar with the style and language of communication in
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the social media. Its complexity has been assessed as low, though the involvement of
several collaborating organizers (as in our second pilot) might increase complexity.
Furthermore, the proposed approach is characterized by high trialability and medium
to high visibility.

However, the proposed method has some limitations, which should be addressed by
future research. First, it focuses on the use of social media in the initial stages of policy
formulation (initial ideas generation); so, further research is required concerning the use
of social media in the subsequent stages of policy making cycle (e.g., in the stages of
detailed design, implementation, social actors mobilization, evaluation). Second, we
focus only on Social Media, and do not examine other types of Web 2.0 channels,
widely used by citizens to express their views. Hence, it will be interesting for future
approaches to investigate the use of other types Web 2.0 channels as well (e.g., more
structured forums, blogs, sites). Finally, it would be high beneficial to see whether
methods, which don't demand the stimulation of any motivation by the governments
to the generic public, can provide useful results in supporting the policy formulation
process.
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Figure 4.11: Overview of the results from the evaluation of the active crowdsourcing method
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5. A PASSIVE
CROWDSOURCING METHOD
FOR PUBLIC POLICY
FORMULATION

5.1 Introduction

This section presents a passive crowdsourcing method, that aims to promote the
concept of open innovation within the policy formulation process and relies on the
application of SMM for retrieving content from relevant social media. In particular it is
based on a central ICT platform, which can automatically search in numerous
predefined Web 2.0 sources, for content on a domain of government activity or a public
policy under formulation, which has been created by citizens freely, without any
initiation, stimulation or moderation through government postings. Utilising a subset of
tools and technologies presented in Chapter 3 (opinion mining/sentiment analysis and
argument extraction and summarization techniques) this content undergoes advanced
processing and analysis in order to extract external knowledge and draw conclusions
concerning the needs, issues, opinions, proposals and arguments of citizens. The
chapter include an analysis of the results from an experimentation of this method
through three pilot applications, under various perspectives form the political and
management science. The chapter concludes with valuable insights on the effective use
of social media monitoring methods and the applicability of the open innovation
concept in public policy formulation. A comprehensive description of the method is
provided in (Charalabidis, Loukis, Androutsopoulou, et al., 2014) ™.

"> The research presented in this chapter has been conducted as part of the research
project NOMAD (“Policy Formulation and Validation through Non-moderated
Crowdsourcing”), partially funded by the “ICT for Governance and Policy Modeling”
research initiative of the European Commission. More information at www.nomad-
pro ect.eu
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5.2 Requirements and Design

The previous evaluation results of the active crowdsourcing method indicated the need
for a less demanding approach of crowdsourcing that does not require any moderation
or stimulation from government agencies. To address this need, we aimed at designing
a 'passive crowdsourcing’ method based on the digital mechanism for public
participation that exploits the vast amount of citizens-generated content in Web 2.0
sources. lts theoretical framework is framed by previous research on the open
innovation paradigm (presented in Section 2.6.2). It aims to provide to governments a
better understanding public needs, wishes and beliefs of citizens, as well as ideas,
which they can take into account in the policy making process. The idea behind the
design of this mechanism, includes four stages; 1) to enable the policy-makers (e.g.
government organizations, members of parliament, politicians) to effectively listen and
monitor what citizens say in social media, 2) analyse those conversations and get the
main stakeholders’ needs, positions and opinions, 3) receive these data properly
processed and displayed for an effective use and exploitation, and finally 4) act on this
information, by proceeding to a more active crowdsourcing through more specific
postings to various social media.

L Policy Domain j

=

Citizens 'needs and proposed

S Listen solutions on the current political
introduce ' SEEne
~ anew { ‘
; policy ) " y 3 sy
(__ proposal [ Sentiment Classification on society’s
» o . Analyze opinion, analytics on argumentations,
- bt objections or justifications (e.g. geo-
@ l demographical dis tribution)
v Mk ) . .
Receive Feedback on published policy
AR elements
Policy maker/
Memberofpolitical party ‘
?);2 Releasea policy proposal triggering a
& Act new NOMAD cycle

Figure 5.1: The approach as described through a usage scenario

The design of our passive crowdsourcing approach included the following six phases:

A. Initially the main idea was developed, in cooperation with the user partners of
the NOMAD project (Greek Parliament, Austrian Parliament, European Academy
of Allergy and Clinical Immunology), passive retrieval of content that has been
generated by citizens freely (without any initiation, stimulation or moderation
through government postings) in numerous web 2.0 sources (e.g. blogs and
microblogs, news sharing sites, online forums, etc.) on a specific topic, problem
or public policy, and then sophisticated processing of this content using opinion
mining techniques.
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B. Four usage scenarios of this idea were developed by the above user partners of
the NOMAD project (Figure 5.1). Each application scenario constitutes a
detailed realistic example of how this passive crowdsourcing idea could be
applied for supporting the formulation of a particular public policy and describes
how various types of users involved in this might use an ICT platform that
implements this idea.

C. A questionnaire was distributed electronically to a sample population of
potential users, which included questions concerning: a) respondent’s personal
information, b) general citizens’ participation information (in his/her
organization), c) current use of social media in policy-making processes, d)
general assessment of this idea and e) specific relevant requirements.

D. Organization of focus groups and workshops with the participation of potential
users (Members of National parliaments, parliamentary and scientific
committees, policy advisors, civil society and non-governmental organizations'’
representatives, etc.). This allowed in-depth discussion among people
experienced in the design of public policies, with different backgrounds and
mentalities, about this new idea, and also ways and processes of its practical
application, required relevant ICT functionalities and at the same time possible
problems and barriers.

E. Organization of in-depth interviews based of a series of fixed questions
concerning attitudes towards this new idea, its usefulness and applicability.

F. A literature review on SSM and SMM systems that offer at least a part of the
above ICT functionalities (e.g. for content retrieval, opinion mining, etc.), as well
as a survey on relevant research projects implementing passive crowdsourcing
(SYNC3, RENDER, COCKPIT). The aim of these analyses was to capture the
landscape of similar and complementary services.

Based on the outcomes of the above phases we designed this government passive
crowdsourcing approach in more detail, then its application process model and finally
the required ICT infrastructure for its application (both described in section 0).

The above process resulted in the design of the functional architecture of the required
ICT platform. In particular, we defined in more detail the functionality to be provided
to each of the following four roles (Table 5-1):
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Table 5-1. Different roles in the passive crowdsourcing method

Role Functionalities

Domain Models Author - Creation of new domain models (= definition of main terms of
the domain and the relations among them).

- Modification of existing domain models.

- Import of external domain models (e.g. having the form of
ontology files in OWL).

- Export of domain models (e.g. in the form of ontology files in
OWL).

Policy Models Author - Access to domain models.

- Creation of new policy models (using existing domain models,
by adding policy statements and arguments to their nodes).

- Modification of existing policy models.

- Import of external policy models (e.g. having the form of
ontology files in OWL).

- Export of policy models (e.g. in the form of ontology files in
OWL).

End User/Policy-maker - View the most frequently mentioned terms-topics with respect
to a particular domain or policy model for a predefined time
period, citizens’ group and sources subset (see Figure 8 for a
first design of the corresponding screen

- View sentiment for these terms-topics

- View sentiment for each policy statement and argument of a
particular model.

- View differentiations of the above over time.
- View differentiations of the above across citizens’ groups.
- View differentiations of the above across sources subsets.

- View short-term future projections of the above.

Platform Administrator - Users and roles management.
- Domain and policy roles management.

- Monitoring and administration of all platform services.

Each of the above roles are associated with a set of use cases (illustrated in Figure 5.2,
Figure 5.3, Figure 5.4) of the method.
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Figure 5.2: Overview of Domain Models Author use cases
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Figure 5.3: Overview of Policy Models' Author use cases
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Figure 5.4: Overview of the Policy maker's use cases
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Figure 5.5: Overview of the Platform's Administrator use cases

Setup weh application

The main use cases, as derived from the Use Case Scenarios, are summarised in the
following table presenting also their relation to the stages of the policy making cycle.

Table 5-2. List of use cases of the passive crowdsourcing method

uc Stage of Poliq
Use Cases Actors ;

Code Making Cycle

UC1. | View important topics Policy Maker Agenda Setting
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uc c Stage of Poliq
Use Cases Actors ;
Code Making Cycle
Uca. View §ent|ment analysis of attitude for Policy Maker Policy Formulation
domain
UC3. VIeYV polarlz.ed information related to Policy Maker Policy Evaluation
policy domain
uca. Acquire an estimation of trend evolution i Policy Maker Policy Formulation
the future
UCS. Acquire an eétlmatlon of public sentimen Policy Maker Policy Formulation
for a domain in the future
UCe. Acquire an gstlmatlon of the public stanc Policy Maker Policy Evaluation
for a policy in the future
Agenda Setting
Uuc7. Observe differentiations on trending topid Policy Maker
Policy Formulation
et L , ‘
UCs. Observg differentiations on sentiments fqg Policy Maker Policy Formulation
a domain
et L , i
UCo. Observe‘ differentiations in public stanc Policy Maker Policy Evaluation
for a policy model
UC10. | Create/Enhance policy models Policy Models Author | Policy Argumentatior
UC11. | Share policy models Policy Models Author | Policy Argumentatior
UC12. | Create/Enhance domain models Domain Models Authg Policy Argumentatior
UC13. | Share domain model Domain Models Autho Policy Argumentatior
Policy Maker
UC14. | Create account — register to platform Policy Models Author | N/A
Domain Models Autho
Policy Maker
Policy Models Author
UC15. | Login N/A
Domain Models Autho
Administrator
UC16. | Manage Users Administrator N/A
UC17. | Manage Roles Administrator N/A
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uc c Stage of Poliq
Use Cases Actors ;

Code Making Cycle

UC18. | Monitor System Administrator N/A

UC19. | Setup application Administrator N/A

5.3 Description of the Passive Crowdsourcing Method

The proposed passive crowdsourcing approach is based on the exploitation of the
extensive political content created in multiple Web 2.0 sources (e.g. blogs and
microblogs, news sharing sites, online forums) by citizens freely (= without active
stimulation through some government posting) concerning various domains of
government activity and public policies. It necessitates an ICT infrastructure capable of
automatically retrieving this content from these Web 2.0 sources using their API, and
then processes it using sophisticated linguistic processing techniques in order to extract
from it relevant issues, proposals and arguments. It is obvious that in this approach
government remains passive, following the Social Media Monitoring paradigm
presented in Section 2.7.6, by just ‘listening’ to what citizens discuss, and analyzing the
content they freely produce in order to extract knowledge from it). Moreover, this
approach includes monitoring of multiple Web. 2.0 content sources with diverse
perspectives and political orientations, in comparison with the social media accounts of
governmental actors that are utilised in the active crowdsourcing approach, where
usually a more narrowed audience contributes.

4 3 & B &

Policy maker NOMAD

Policy Modelling
Semantically Driven
Data Acquisition

Policy draft
o 4 /TOUMent Exirciction I 2
I  Argument 1 Opinion Mining and ;
Sentiment Analysis
Argument 2 Argument
Summarization
Social Reaction

Visualization =
. 7 . 7 \ 7

Figure 5.6: Design of passive crowdsourcing platform

A process model for the practical application of the passive crowdsourcing method,
consisting of five steps (illustrated in Figure 5.7):
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1. The first step is to build the ‘domain model’, which is a representation of the
main entities-terms (operating as keywords) of domain we intend to intervene in
through a policy (e.g. energy domain, education domain, health domain), as well
as relations among them, in a tree structure. This is done using a graphical
modelling tool.

2. The second step is based on the above domain model to build the ‘policy
model’, which is a representation of the public policy we want to collect relevant
content about in the social media; it consists of a number of ‘policy statements'’
(=) associated with one or more nodes of the policy model, and for each of them
positive or negative ‘arguments’. This is done using the same graphical
modelling tool using advanced semantic technologies for the representation of
the particular policy, its domain and also topics and arguments relevant to the
policy.

3. Upon the completion of the models, the user provides a list of social media
sources (e.g. political blogs, news websites, and also Twitter, Facebook, etc.
accounts), which are going to be crawled further to the ones predefined in the
ICT architecture, in order to find relevant content about the domain or public
policy of interest. For this step, a set of crawling services are used, capable of
accessing a variety of the Web 2.0 applications (e.g. RSS, Social Media, blogging
platforms).

4. The above sources defined in step (3) are searched by the above ICT
infrastructure against the domain and policy models (defined in steps (1) and (2)
respectively), and the collected content undergoes sophisticated processing
using opinion mining techniques, argument extraction and summarisation
techniques. It should be noted here that in order for crawling to be initiated, the
aforementioned models have to be validated against a set of rules imposed by
the method.

5. When crawling and processing is completed, the results are presented to the
user in visualized form. A typical screen providing insights on what / how / how
much/ when people are talking about investigated policies is shown in Figure
5.8.
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Figure 5.7: Passive crowdsourcing application process model

5.4 An ICT platform for Passive Crowdsourcing

The method necessitates an ICT platform (which has been developed as part of the
NOMAD project) providing fully automated solutions for content search, selection,
acquisition, categorisation and visualisation that work in a collaborative form within the
policy making context. The platform consist of the following components:

Crawling services: this module is responsible for retrieving content from Web 2.0
sources that will be subjected to further analysis. This module comprises distinct
services for retrieving content from different platforms (Facebook, Twitter, YouTube,
Blogger, Bing, RSS, Websites).

Sentiment Analysis: This module is a prototype of a service that focuses on the process
of determining and mining opinion expressed in all types of content collected by the
crawling services. The module builds upon the argument extraction and uses
multilingual applicable methods to characterize arguments based on the sentiment
expressed therein (English, German, and Greek languages supported).

Argument Extraction: This module focuses on the process of identifying arguments in
favor or against a policy in all types of content collected. Argument extraction is the
task of identifying arguments, along with their components in text. Arguments can be
usually decomposed into a claim and one or more premises justifying the claim. This
module integrates a set of multi-lingually applicable methods to extract arguments at
various levels of detail, either at the segment (text fragment smaller than a sentence) or
sentence level.
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Argument Summarization: This module is responsible for summarizing arguments, and
for serving similarities of argument segments. Therefore, it operates in two modes: The
first mode calculates the clusters of the arguments and afterwards performs
summarization upon them, whereas the second mode returns the similarity calculated
for each segment pair of the segment cluster that belongs to a specified policy/norm.

Visualisation: This module provides information visualization and visual analytics
techniques to give politicians visual-interactive access to the analysis results coming
from the text analysis modules.
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Figure 5.8: Visualisation Interface of the Passive Crowdsourcing ICT platform

We can see in the above Figure that the visualized information provided to the user
includes:

- In the upper left part of the screen is shown for each of the elements of the
domain or policy model (according to the selections made just above it) an
estimation of the volume of discussion and the cumulative sentiment; the former
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is visualized through the height of the corresponding rectangle, and the latter
through its color (with the green color denoting positive sentiment, and the
orange denoting negative sentiment);

- for the above selected model, or for a selected element of it, in the lower left
part of the screen is shown the distribution of the volume of discussion over time
and also across age groups,

& ||
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- while in the upper right part is shown a word cloud
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5.5 Research and Application Model

Three pilot applications of the particular passive crowdsourcing method used in
government, outlined in the previous section have been conducted as part of the
NOMAD project (mentioned in 5.1), and evaluated using the multi-perspective
evaluation framework presented in 5.7. Since this SMM method was intended to be
used not only by government agencies, but also by other public policy stakeholders
(e.g. professional associations) involved in decision making as well (who would like to
make use of external knowledge and opinions of citizens, in combination with their own,
in order to formulate policy proposals to be submitted to government), two of these
pilots were carried out by government organizations (Figure 5.10), the Greek and the
Austrian Parliament, and the third one by an important policy stakeholder in the health
domain, the European Academy of Allergy and Clinical Immunology (EAACI). A
detailed scenario has been designed for each pilot, which describes how this SMM
method will be used for the collection of external knowledge and opinions by the
respective ‘owner’ organization on a particular topic. The particular topics of these pilot
applications were selected so that on one hand they reflect current debates and
interests of their owners, and on the other hand they cover quite different and diverse
domains.
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GREEK PILOT
g Domain: Energy
g~ *Theme: Energy Framework, New Energy Plan & Investments
[ *Language: Greek
BOYAH TON EAAHNQN *By: Hellenic Parliament (HEP)

UK PILOT
* Domain: Asthma (Health), Environment
*Theme: EU Asthma Partnership &
EU Strategy on environmental imact on health
*Language: English
*By: Critical Publics (CP) & EAACI

) critical publics

AUSTRIAN PILOT

\/ * Domain: Open Data, Freedom of Information
*Theme: Legal claims to access to information held
REPUBLIK OSTERREICH by government agencies

Parlament ‘ *Language: German
p—

— *By: Austrian Parliament (AUP)

Figure 5.10: Topics and involved public bodies of the pilot applications of the Passive Crowdsourcing
Method

The first pilot application was conducted by the Greek Parliament, and concerned
national energy planning, based on the white paper “Greek strategy for energy
planning” (in compliance with the respective EU Directive 2009/28 EC). The objective
of the pilot application was to assess public opinion and attitude/sentiment against this
prospective legislation, and to collect relevant proposals and ideas, in order to develop
improvements of the above document. The second pilot application was conducted by
the Austrian Parliament, and concerned the ‘Freedom of Information Act’, i.e. a
coherent legal basis for opening government information in Austria and open
government data policies at large. The third pilot application was oriented towards a
more scientific policy topic and was conducted in collaboration with the EAACI in order
to assist them to formulate new policy proposals on “allergy diseases and
immunotherapy” to be submitted to competent government agencies.
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Figure 5.11: Examples of domain (left) and policy models (right)
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Q°qu Authoring  MySources Analytics  Visualizations  HEP Author

Models Processing Status
< Model Name < Model Type < German Status < Greek Status < English Status
Energy domain 2.22% 100.00% 100.00%
Reduction of Fossil Fuel Dependence policy 71.18% 0.00% 0.00%
Increase RES penetration to electricity networks policy 100.00% 222% 2.2%
Increase RES penetration to heating/ cooling policy 0.00% 0.00% 0.00%

Exploit own HC sources policy 0.00% 0.00% 0.00%

Energy Investments policy 0.00% 0.00% 0.00%

RSS Blogs

WebPages

Blogspot RSS News

Figure 5.12: Platform interface used for the selection of sources, initiation of crawling and processing

In particular, for each pilot the following process was followed (illustrated in Figure

5.14):

1.

At first, the detailed SMM use scenarios and topics were defined in cooperation
with the organizations ‘owners’ of the pilots, then the domain and policy
models (examples of the domain and policy models of the first application case
on the Energy topic are provided in Figure 5.11) required were created by them
with the support of the research team, and finally a list of targeted social media
sources (which, according to previous knowledge of the pilot owners, might
contain relevant user-generated content) has been specified.

. After the above preparation, the owners initiated the process of crawling the

specified external sources against the corresponding domain and policy
models, and processing the collected content (through the interface shown in
Figure 5.12, which showcases also the status of crawling and processing).

Then the personnel of the owner organization who participated in this pilot
examined the results, assisted by members of our research team, and used
them in order to draw conclusions concerning the topic of each pilot. For
instance, Figure 5.13 provides alternative results visualisation derived in the
Energy scenario in collaboration with the Greek Parliament. The first
visualisation provides a word cloud of the most popular issues related with the
Energy policy, while the second and the third provide charts on the volume of
textual content found that is relevant with specific elements of the constructed
policy models entities (policy statements or arguments). Then, the next
indicates relevant text excerpts that have been found in the crawled Web 2.0
sources and characterised as positive or negative by the Opinion Mining
module (indicated with green or orange color respectively). Finally, the last
visualisations indicate the overall sentiment distribution in the retrieved
content, the distribution of the volume of content found per type of source,
and the evolution of content over time.
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Figure 5.13: Visualisations of results of the Energy scenario
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4. Finally, for each pilot a focus group discussion was organized, which was attended
by personnel of the owner organization who were involved in this pilot, and also
other additional invited persons who had relevant knowledge and experience. In
the pilots of the Greek and Austrian Parliament were invited advisors and assistants
of Members of the Parliament, and journalists specialized in the corresponding
domain; the total number of participants in these two focus group discussions was
22 for the Greek and 10 for the Austrian one. In the EACCI pilot were invited
doctors, experts and journalists specialized in allergy and clinical immunology; the
total number of participants in this focus group discussion was 21. During these
focus group discussions, the proposed SMM method was introduced to the
audience, together with the supporting ICT infrastructure, and particular
applications with their results were showcased. Then the participants had the
opportunity to interact with the ICT platform, performing some predefined tasks,
under the observation of organizers’ staff, who supported them in completing these
tasks, and recorded any comments or difficulties. In order to collect evaluation data
in each of these focus groups we conducted initially qualitative discussions focused
on the questions of our evaluation framework (Table 5-5), in order to gain a deeper
and richer understanding of why the attendees perceive a low or high level of value
generated along each of these dimensions. Then we ask them to fill an evaluation
questionnaire, which has been structured based on the questions of our evaluation

framework.
Thematic Domain and Policy Selection ~ Domain and Policy Models Preparation Social Media Sources Specification
Setup Infrastructure Crawling Data Processing
4. Conclusions and Analysis
Data Collection Data Inspection Synthesis of Results
5. Focus Groups Organisation
Results Presentation Discussion Questionnaires Demonstration

Figure 5.14: Pilot application model for passive crowdsourcing

5.6 Method Validation

At first a preliminary evaluation a validation of the proposed method was conducted.
The foundations of this validation rely on the IS evaluation frameworks presented in
Section 3.3.1, elaborating the two perspectives of TAM. In particular, the first validation
perspective is the ease of use of this SMM method, assessing both the general ease of
use of it, and also the ease of use of its two main components (as described in more
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detail in the previous section): the modelling one (enabling the development of a
model of the main terms of the specific policy domain, and also the specific public
policy, we want to collect relevant content about in the monitored social media), and
the results’ visualisation one (= how clear and easy to understand are the visualisations
of the results). The second perspective is the public policy one, assessing to what
extent the particular method of SMM in government is useful for the formulation of
public policy, and for addressing the inherent complexity of the formulation of public
policies for the highly complex wicked problems of the modern highly heterogeneous
societies. It examines the support provided by SMM for understanding the feelings and
perceptions concerning various existing or proposed policies of citizens in general, and
also of particular citizens groups (which might differ significantly due to the
heterogeneity of modern societies as mentioned above); also, since these are often
dynamic, we also examine the support provided by SMM for identifying
changes/evolutions in these feelings and perceptions of citizens and relevant future
trends. In particular, this evaluation perspective assesses to what extent SMM s useful
for the evaluation of citizen’s feelings against a prospective or existing policy, or a
legislation amendment, and also, going into more detail, of the position of the general
public towards different aspects of a suggested policy; furthermore, for evaluating the
attitudes of different citizens’ groups against a prospective policy, and for the
identification of digital opinion leaders (probably associated with important policy
stakeholders); and finally, for understanding the timewise evolution of the public
attitude-sentiment against a policy issue/topic, and for the identification of emerging
new relevant issues/topics or tendencies in the society.

In the following Table 5-3 the whole evaluation framework is shown along with the
results from processing of data collected through the questionnaire (average ratings —
evaluation metrics).

Table 5-3. Framework and results of pre-evaluation of passive crowdsourcing method (average ratings
for all evaluation metrics)

Ease of Use Perspective

It is easy to use this method of SMM in government in general 3.02
It is easy to use the modelling component 3.53
It is easy and clear to understand are the visualisations of the results 3.40

Public Policy Perspective

This method of SMM in government is useful/beneficial for ...
- the evaluation of citizens’ feelings against a prospective or existing policy 4.17
- the evaluation of citizens’ feelings against a legislation amendment 3.69

- the evaluation of the position of the general public towards specific aspects of | 3.94
suggested policy
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- the evaluation of the attitudes of different citizens’ groups against a prospectiv
policy 3.40
- the identification of digital opinion leaders 371
- understanding the timewise evolution of the public attitude-sentiment against 420
policy issue/topic '
- the identification of emerging new relevant issues/topics in the society

3.74
- the identification of emerging new relevant tendencies in the society

3.83

Form this validation, it has been concluded that such a method of using SMM in
government can provide considerable assistance and support for public policy making,
as it enables rapid and low cost assessment of citizens' opinions, attitudes and
sentiments for a prospective or existing policy, or a legislation amendment; it also
allows the identification of differences in the above between different citizens’ groups,
and also of digital opinion leaders (usually associated with important stakeholders).
Furthermore, it can provide some assistance and support for understanding the
timewise evolution of the public attitude-sentiment against policy issues/topics of
interest, and for identifying emerging new relevant issues/topics and tendencies in the
society, so it can contribute to improving the ‘dynamic capabilities’ (Teece, 2007) of
government agencies (with respect to their ‘sensing’ related component). However, this
method of SMM does not seem to be easy to use and apply, as it requires building
complex models of the specific domain and also the particular policy we are interested
in (the use of relevant existing ontologies or vocabularies as a basis for them might
reduce the required effort and time for this). Also, the benefits for society from the use
of such SMM methods by government depend critically on how and for what purposes
they are used, as there are significant risks of misusing them (so transparency in this
respect is necessary).

5.7 Evaluation Methodology

Based on the background presented in Section 3.3, a multi-perspective framework has
been developed for evaluating passive crowdsourcing methods and practices of SMM
use in government which is outlined in (Loukis et al., 2017). Table 5-5 indicates the
evaluation perspectives, and for each of them its particular questions, while previously
in Table 5-4 we can see the literature support for each perspective. As explained in
more detail in the following paragraphs, the fundamental political perspective of such
as evaluation framework should be the assessment of how useful SMM is for collecting
external knowledge of citizens concerning the main elements of the increasingly
complex and ‘wicked’ problems of modern societies, which are (according to the
‘wicked” social problems theory outlined in Section 3.3.3) the issues, proposed solutions
of them and relevant positive and negative arguments perceived by different
stakeholder groups. However, since SMM in government aims at crowdsourcing public
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problems and policies related knowledge, it is necessary to assess to what extent the
inherent critical success factors of crowdsourcing (identified by previous research in this
area and mentioned in sub-section 2.6.1are fulfilled. Finally, since the use of SMM by
government agencies constitutes itself a big innovation in their policy formulation
practices and processes, it is necessary to examine SMM from this perspective as well,
assessing to what extent it has the fundamental preconditions for a wide diffusion
(according to the diffusion of innovation theory outlined in 3.3.2).

In particular, the main external knowledge elements, which are required to be collected
from the citizens, in order to support the development of new public policies, or
improvements of existing ones, are: i) At a first level the existing interest/discussion in
the society concerning relevant topics/thematic domains and policies, and the existing
attitudes/sentiments for them; ii) At a second level, taking into account the findings of
political sciences research on the increasing complexity and ‘wickedness’ of social
problems, and also their main elements, of critical importance is knowledge on relevant
issues, proposed solutions and positive/negative arguments, as perceived by different
problem stakeholder groups (Conklin, 2003; Conklin & Begeman, 1989; Kunz & Rittel,
1972); iii) Finally, at a third level, taking into account the importance of the ‘dynamic
capabilities’ for both private and public sector organizations (e.g. see (Teece, 2007)),
and also the dynamism of modern social problems and needs, quite important is also
knowledge about the time wise changes of the above. For the above reasons, the first
perspective of our evaluation framework is the political one, having as theoretical
foundation mainly the wicked social problems theory (Section 3.3.3), and secondarily
the dynamic capabilities theory (Teece, 2007). In particular, it assesses to what extent a
particular method of SMM in government is useful/beneficial for assessing for a
particular domain or an existing or under development policy: the level of
interest/discussion in the society, the attitudes/sentiments of the society (positive —
neutral - negative), the time wise changes of the above (level of interest/discussion and
attitudes/sentiments), and also whether there is uniformity/homogeneity of the above
among different citizens groups; furthermore, for identifying relevant issues or needs
posed by citizens, proposals for solving relevant problems or improving policies, and
relevant positive and negative arguments; and also for the early identification of new
emerging relevant issues or needs in the society, and new emerging proposals for
solving relevant problems or improving policies (enhancing the dynamic capabilities of
government agencies with respect to their ‘sensing’ component.

Furthermore, the support provided by this form of ‘passive citizen-sourcing’ through
SMM in government agencies relies critically on the degree of fulfillment of the inherent
critical success factors of crowdsourcing (such as representativeness of the crowd, lack
of bias and manipulation). Therefore the second perspective of our evaluation
framework assesses the extent of existence of the main critical success factors of
crowdsourcing identified by previous relevant research (Agafonovas & Alonderiene,
2013; Bott & Young, 2012; Geiger et al., 2011; Sharma, 2010), which constitutes the
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theoretical foundation of this evaluation perspective. In particular, it assesses to what
extent the results provided (concerning levels of interest, sentiments, issues, proposals,
arguments, etc.) are representative (or at least indicative) of the ones prevailing in the
society as a whole (and do not represent only some groups of citizens), and also are
non-biased and non-manipulated, are of high quality, and can contribute positively to
the development or improvement of public policies in the particular domain.

Finally, the use of this passive crowdsourcing method constitutes itself a big innovation
in the policy formulation practices and processes of government agencies, so the third
perspective of our evaluation framework concerns its diffusion potential. It assesses to
what extent the particular method has the five characteristics proposed by Rogers
diffusion of innovation theory (Rogers, 2003) that lead to high levels of adoption and
diffusion (discussed in 2.5). In particular, it assesses to what extent it is better than other
existing traditional or electronic methods used for similar purposes in the public policy
development processes (relative advantage), is compatible with the public policy
development processes, as they are applied in European Union countries, and can be
integrated in these processes, and also compatible with the needs, the mentalities and
the values of the people designing and applying public policies (compatibility);
furthermore, to what extent it can be initially applied in a small scale in public policy
making before proceeding to a large scale application of it (trialability); finally, to what
extent it is easy to use, its application does not require extensive effort, and the
visualizations of its results are easy to understand (complexity). We have not included
assessment of the fifth characteristic proposed by Rogers diffusion of innovation theory,
the observability, as such methods nature are not meant to be visible by the external
environment.

Table 5-4. Literature support of three evaluation perspectives on passive crowdsourcing

Evaluation Perspective Literature support

Political Kunz and Rittel (1979), Conklin and Begeman (1989), Conklin
(2003),

Crowdsourcing Sharma (2010), Jain (2010), Geiger et al. (2011), Bott and

Young (2012), Agafonovas and Alonderiene (2013)

Diffusion Rogers (2003)

Table 5-5. A Multi-perspective framework for the evaluation of the passive crowdsourcing method

Political Perspective

To what extent the particular method of SMM in government is useful/beneficial
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- for assessing for a particular domain or an existing or under development policy:
« the level of interest/discussion in the society?
+ the attitudes/sentiments of the society (positive — neutral - negative)?
« the time wise changes of the above (level of interest/discussion and attitudes/ sentiments)?
+ whether there is uniformity/homogeneity of the above among different groups?
- foridentifying:
+ relevant issues posed by citizens or needs of them?
+ proposals for solving relevant problems or improving policies?
« arguments (positive or negative ones)?
- and in particular for the early identification of
« new emerging relevant issues or needs in the society?

+ new emerging proposals in the society for solving relevant problems or improving policies?

Crowdsourcing Perspective

To what extent you agree with the following:

*+ the results provided (levels of interest, sentiments, issues, proposals, arguments, etc.) are
representative (or at least indicative) of the ones prevailing in the society as a whole (and do
not represent only some groups of citizens)?

+ the above are non-biased and non-manipulated?
+ are of high quality?

+ they can contribute positively to the development or improvement of public policies in the
particular domain?

Innovation Diffusion Perspective

To what extent you agree that the particular method of SMM in government, viewed as an
innovation:

+ is better than other existing traditional or electronic methods used for similar purposes in the
public policy development processes?

+ is compatible with the public policy development processes, as they are applied in European
Union countries, and can be integrated in these processes?

+ is compatible with the needs, the mentalities and the values of the people designing and
applying public policies?

+ can be initially applied in a small scale in public policy making before proceeding to a large-
scale application of it?

« isin general easy to use?
+ its application does not require extensive effort?

 its visualizations are easy to understand?
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5.8 Results

The outcome of the evaluation is analytically presented in (Loukis et al., 2017). In Table
5-6 we can see the results of the processing of the evaluation data collected through
the questionnaire (relative frequencies of the responses ‘strongly disagree’ (SD),
‘disagree’(D), ‘neutral’(N), ‘agree’ (AG) and 'strongly agree’ (SAG) respectively.

Table 5-6. Average ratings - relative frequencies of ‘strongly disagree’, ‘disagree’, ‘neutral’, ‘agree’
and ‘strongly agree’ for all questions

Political Perspective SD D N A SA

The particular passive crowdsourcing method is useful:

for assessing for a particular domain or an existing or under development policy
the level of interest/discussion in the society 1.9% 1.9% 0% 56.6% 39.6%

the attitudes/sentiments of the society (positive

. 1.9% 7.5% 17% 47.2% 26.4%
- neutral — negative)

the time wise changes of the above (level of

. . . . . 1.9% 57% 7.5% 60.4% 24.5%
interest/discussion and attitudes/ sentiments)

whether there is uniformity/homogeneity of the

: 38% 57% 321% 47.2% 11.3%
above among different groups
for identifying

relevant issues posed by citizens or needs of

1.9% 1.9% 15.1% 60.4% 20.8%
them

!oropos'als for' §OIV|ng relevant problems or 38% 75% 26.4% 41.5% 20.8%
improving policies

arguments (positive or negative ones) 0% 7.5% 18.9% 43.4% 30.2%
and in particular for the early identification of

Soeri/ef;nergmg relevant issues or needs in the 19% 94% 151% 52.8% 20.8%

new emerging proposals in the society for

. . . .. 3.8% 94% 283.% 39.6% 18.9%
solving relevant problems or improving policies

Crowdsourcing Perspective SD D N A SA
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To what extent you agree with the following:

the results provided (levels of interest,
sentiments, issues, proposals, arguments, etc.)

are representative (or at least indicative) of the 7.5% 11.3% 24.5% 43.4% 13.2%
ones prevailing in the society as a whole (and

do not represent only some groups of citizens)

the ' above are non-biased and non- 7 5% 151% 35.8% 24.5% 17.0%
manipulated

they are of high quality 38% 17% 35.8% 32.1% 11.3%
they can contribute positively to the

development or improvement of public policies 1.9% 1.9% 13.2% 58.5% 24.5%
in the particular domain

Innovation diffusion Perspective SD D N A SA
To what extent this passive crowdsourcing method in government:

is better than other existing traditional or

electronic methods used for similar purposesin  3.8% 3.8% 35.8% 32.1% 24.5%
the public policy development processes

is compatible with the public policy

development processes, as they are applied in 38% 0%  22.6% 58.5% 15.1%
European Union countries, and can be

integrated in these processes

is compatible with the needs, the mentalities

and the values of the people designing and 1.9% 5.7% 39.6% 37.7% 15.1%
applying public policies

can be initially applied in a small scale in public

policy making before proceeding to a large- 1.9% 9.4% 13.2% 32.1% 43.4%
scale application of it

is in general easy to use 7.5% 17% 20.8% 45.3% 9.4%
its application does not require extensive effort 1.9% 28.3% 22.6% 37.7% 9.4%
its visualizations are easy to understand 57% 3.8% 28.3% 45.3% 17.0%
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5.8.1 Political Perspective

With respect to the political perspective from Table 5-6 we can see that 96.20%
(56.6%+39.6%) of the respondents strongly agree or agree that this SMM method is
useful for assessing the level of interest/discussion in the society about a particular
domain of government activity or an existing or under development policy, but this
percentage is lower at the level of 73.60% (47.2%+26.4%) for its usefulness for
assessing relevant attitudes/sentiments of the society (whether they are positive,
neutral or negative), and even lower 55.80% (47.2%+11.3%) for its usefulness for
assessing whether there is uniformity/homogeneity of the above among different
citizens’ groups. Furthermore, our results indicate that this method can provide more
detailed knowledge elements as well, which are highly useful for facilitating and
promoting open innovation. In particular, 81.2% (60.4%+20.8%) of the respondents
strongly agree or agree that this SMM method is useful for identifying with respect to
a particular domain, or an existing or under development policy of interest relevant
issues posed by citizens or needs of them, while this percentage is 73.6%
(43.4%+30.2%) concerning the identification of positive and negative arguments, and
62.3% (41.5%+20.8%) for identifying specific proposals from the society for solving
relevant problems or improving relevant policies. Another interesting finding is that this
SMM method is useful for ‘sensing’ changes in the external environment of government
agencies, which facilitate and promote relevant open innovation. In particular, 84.9%
(60.4%+20.8%) strongly agree or agree concerning its usefulness for the identification
of changes in the level of interest/discussion and in the attitudes/sentiments in the
society concerning a particular domain of government activity or an existing or under
development policy; a little lower at the level of 73.6% (52.8%+20.8%) is this
percentage concerning the usefulness for the identification of new emerging relevant
issues or needs, and even lower 58.5% (39.6%+18.9%) emerging proposals for solving
relevant problems or improving relevant policies. These results indicate that this SMM
method can enhance the dynamic capabilities of government agencies with respect to
their ‘sensing’ component (Teece, 2007), mainly in sensing changes in the general
interest and attitude, and less in identifying more specific new issues, needs or
proposals.

In the focus group discussions, there was an overall agreement that this SMM method
provided a time and cost-efficient channel to assess citizens’ interest, attitudes and
feelings concerning a particular domain or policy of interest, which is better, quicker
and less expensive than the traditional citizens’ surveys conducted by government
agencies for the above purposes. The knowledge elements extracted from a wide
range of social media sources (e.g. political blogs, news websites, and Twitter,
Facebook, etc. accounts) are regarded as very useful for open policy innovation.
Participants mentioned that based on their experience in the policy making area this
SMM method has the potential to become a “powerful tool for producing new
policies”, which can be used in all stages of public policies’ lifecycle. However, they

Aggeliki Androutsopoulou — February 2018 115



Chapter 5: A Passive Crowdsourcing Method for Public Policy Formulation

mentioned the risk of misusing such SMM results for promoting individual interests, by
focusing selectively on some of the results that support their own positions, and hiding
some others in the opposite direction, or possibly misinterpreting them, instead of
using these results for collecting external knowledge from the society, in order to
formulate better and more effective policies. Furthermore, they also mentioned the risk
of monitoring citizens' postings perceived by the latter as private, which would seem
as an intrusion into citizens' private sphere; even worse would be the use of the results
for identifying citizens having political beliefs and orientations different from the ones
of government, and for personal monitoring of them. It was generally concluded that
the benefits for society from the use of any web-monitoring tool by government
depend critically on how this technology is utilized and how its results are exploited, so
it was recommended that government should develop strict regulations concerning
how this powerful tool should be used.

It has been stressed that one of the most valuable capabilities of this method is the
comparative analysis/view it can provide, i.e. present comparisons in the results
between demographically different audiences (e.g. in terms of gender, age and
education), or different time intervals. This is very useful for the design of policy
innovations, since most social problems become increasingly ‘wicked’, having various
stakeholder groups with different perceptions of the problem, the main issues and the
objectives to be achieved. Also, the comparison between two different time periods
enables monitoring the evolution of public stance on a policy related topic, and also
measuring the impact and effectiveness of various relevant communication and
awareness campaigns or interventions. However, the participants of the focus groups
discussions suggested that more comparative analysis/view capabilities should be
provided, e.g. between geographic areas (since the geographical dimension is very
often important for government decision making, especially for public policies that
concern or affect specific regions) and content source groups (since usually there are
differences between content sources groups of different political orientations).

Finally, some of the participants in the focus group discussions mentioned that this
SMM method enables to some extent the identification of emerging new relevant
issues/topics, proposal, and in general new tendencies in the society concerning a
domain of government activity or public policy, however not to the extent they would
expect and require. The word cloud (in the upper right part of the main results’
visualization screen — see Figure 1) does not seem appropriate for the early
identification of new issues, proposals and tendencies, as it is dominated by the well-
established terms (shown with big character sizes, as they are more frequently
mentioned by citizens), while the new ones are hardly visible (only some of them are
shown with much smaller character sizes, as they are much less frequently mentioned
by citizens); so new issues, proposals and tendencies can be identified mainly by
reading the list of text excerpts from the sources with relevant content (in the lower left
part of the main results’ visualization screen —see Fig.1). In order to have improvement
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in this direction two suggestions have been made: a) to add the capability of
temporarily removing out of the word cloud the most frequent terms it includes (shown
with big size), so that other less frequently mentioned topics-terms become more
visible; b) to process further the above text excerpts using various opinion mining
techniques, in order to automatically identify new terms.

5.8.2 Crowdsourcing Perspective

With respect to the crowd-souring perspective from Table 5-6 we can see that 56.5%
(43.4%+13.2%) of the respondents strongly agree or agree that the results produced
by this SMM method (levels of interest, sentiments, issues, proposals, arguments, etc.)
are representative of the trends and opinions prevailing in the society as a whole, while
this percentage is at the lower level of 41.5% (24.5%+17%) concerning the lack of bias
and manipulation, and at 43.4% (32.1%+11.3%) concerning their quality. However,
despite these drawbacks, 83% (58.5%+24.5%) of the respondents strongly agree or
agree that the results provided by this SMM method can contribute to the development
or improvement of public policies.

In the focus group discussions, there was skepticism about the representativeness of
the citizens' groups who produce the content collected from the monitored social
media (i.e. whether the results reflect the general public opinion or not), and also about
its reliability (i.e. whether it is non-biased, non-manipulated and of good quality). There
was wide agreement that the selection of the social media sources to be monitored is
of critical importance in this respect: it was emphasized that it is necessary to select a
representative set of high reliability and quality social medial sources to be monitored.
Also, it was thus it was suggested to monitor not only ‘open’ content sources (i.e. freely
available), but also ‘closed’ ones as well (i.e. subscription-based ones, such as high-
quality newspapers’ and magazines’ websites), since it is believed that the latter might
contain higher quality content. Furthermore, a suggestion that emerged was to provide
the capability to focus on specific groups/communities, by producing results (e.g. the
ones shown in the basic results’ screen shown in Fig.1) corresponding to a specific
group of sources (e.g. to sources of a specific political orientation, or corresponding to
a particular professional group), or even access the individual sources from which a term
of the word cloud originates. It was stressed that it is of particular importance in order
to be able understand better an opinion, argument or suggestion, or to assess a
sentiment, to know the context in which it has been expressed.

Also, some of the participants mentioned that a weakness of this SMM method is that
it does not distinguish between the results coming from experts and the ones from the
general public; so, they suggested that the content retrieved by the monitored sources
should be weighted based on the reputation of the source or even the author. Finally,
it has been mentioned that there are posts in some sources, which are reproduced
(possibly with small changes) on purpose in other sources, and this can lead to mistaken
political conclusions as to the extent of social support of opinions, proposals,
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arguments, etc. expressed in the social media; so they suggested that it would be useful
if such ’‘chains’ of reproduction could be detected (e.g. using appropriate text
processing and opinion mining methods), since this would on one hand allow the
identification of ‘digital opinion leaders’, and on the other hand enable a more precise
assessment of the real social support of the expressed opinions, issues, proposals and
arguments.

5.8.3 Innovation Diffusion Perspective

With respect to the diffusion perspective from Table 5-6 we can see that 56.6%
(32.1%+24.5%) of the respondents strongly agree or disagree that this method of SMM
in government offers relative advantage over the existing traditional or electronic
methods used for similar purposes in the public policy development processes; this
percentage becomes 73.6% concerning its compatibility with these processes, 52.8%
(37.7%+15.1%) concerning its compatibility with the needs, the mentalities and the
values of the people designing and applying public policies, and 75.5% (32.1%+43.4%)
concerning its trialability in a small scale before proceeding to a large scale application
of it.

In the focus group discussions, the potential usefulness of this SMM method for the
development of public policies, and also improvements of existing ones, has been
confirmed; there was an overall agreement that it offers significant relative advantages
over the citizens’ surveys, which is the main alternative for the same purpose currently
in use by government agencies. It has been mentioned that surveys have two main
disadvantages in comparison with SMM: they can neither capture public sentiment nor
provide detailed information (e.g. frequently mentioned terms/topics, relevant text
excerpts) concerning an existing or under development public policy; however, citizens'’
surveys can give more representative results (by using balanced and representative
citizens’ samples).

However, only 54.7% (45.3%+9.4%) of the respondents strongly agree or agree that
this SMM method is easy to use, while 47.1% (37.7%+9.4%) strongly agree or agree
that it does not require extensive effort; however, with respect to the main output of
this method, the visualizations it provides (see section 5), a higher percentage of 62.3%
(45.3%+17.0%) strongly agree or agree that they are easy to understand. These results
indicate that the use of this method of SMM in government does not seem easy to the
respondents. In the focus group discussions, it was mentioned that the main reason for
this is the need to build complex models of the specific domain of government activity
as well as the particular policy we are interested in, which requires much time and effort.
As a possible solution for this was suggested the use of existing domain ontologies or
vocabularies as a basis (and probably add or subtract from them entities-terms),
therefore the functionality of the supporting ICT platform should be enriched in order
to provide such import capabilities. For the results’ visualisation, it was stressed that it
is useful for gaining a better understanding of the results, however some improvements
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are required, such as provision of some additional charts, and improvement of existing
ones in order to become more clear and understandable; also, it should provide the
capability to use some of the results (e.g. terms-topics from the word cloud) in order to
improve the initial domain and policy models. Furthermore, it was suggested that the
visualization tool should be more flexible and adaptable to user’s preferences. Another
issue raised was that the users cannot understand how the various types of results (e.g.
discussion volumes, sentiments, word clouds) have been produced, and this makes
their interpretation difficult; so, it would be useful for each chart to provide a basic
explanation of how it has been calculated, possibly with links providing more detailed
explanations if required by the user (i.e. higher transparency of results).

5.9 Discussion

In this chapter, we have presented a novel method of Social Media exploitation by
government agencies, which relies on monitoring relevant external Web 2.0 sources,
(e.g. political blogs, news websites, and also Facebook, Twitter, etc. accounts). This
method relies on the application of open innovation and crowdsourcing in the public
sector. For this purpose, a multi-perspective framework for evaluating the use of SMM
in government has been developed, based on sound theoretical foundations from both
the political and the management sciences.

It has been concluded that this method of using SMM in government can significantly
enhance and support public policy formulation (development of new public policies for
addressing complex and ‘wicked" social problems, or improvement of existing public
policies), as it can provide to government agencies extensive relevant external
knowledge highly important for this purpose. In particular, it allows extracting from
social media various kinds of media useful external ‘high level’ knowledge concerning
the level of interest/discussion in the society for a particular domain or an existing or
under development policy, and the attitudes/sentiments of the society. Furthermore, it
allows extracting more detailed external knowledge as well, about relevant issues
posed by citizens, and to a lower degree, proposals for solving relevant problems or
improving policies and relevant arguments (positive or negative), which can significantly
facilitate, promote and support open policy innovation. Another interesting finding is
that this SMM method is useful for ‘sensing’ changes in the external environment of
government agencies, which can be very useful for the development of policy
innovations for addressing these changes; therefore the use of this method can
enhance the dynamic capabilities of government agencies with respect to their
‘sensing’ component (Teece, 2007).

However, some risks have also been identified, associated with the degree of
representativeness of the citizens’ groups who produce the content collected from the
monitored social media, and also its reliability (i.e. whether it is non-biased, non-
manipulated and of good quality). However, despite these possible drawbacks, the
results of this SMM method seem to be highly useful for the development or
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improvement of public policies. The selection of the social media sources to be
monitored is of critical importance in this respect. Finally, with respect to the diffusion
potential of this method, it has been concluded that it possesses to a good extent all
the required characteristics for a wide adoption by government agencies, with the only
exception of its relatively high complexity. Our results indicate that it is not easy to use
and apply, as it requires building complex models of the specific domain and also the
particular policy we are interested in; the use of relevant existing ontologies or
vocabularies as a basis for them might reduce the required effort and time for this. Also,
the benefits for society from the use of such SMM methods by government seem to
depend critically on how and for what purposes they are used, as there are significant
risks of misusing them (so transparency and regulation in this respect are necessary).
Finally, our research has identified ways/interventions for improving and further
developing this SMM method and addressing its weaknesses.

The main limitation of this study is that it focuses only on the collection of relevant
external knowledge from the citizens. However, the analysis revealed the need of
governmental agencies to utilise external knowledge from other actors as well, such as
other government agencies, experts, academics, universities, research centers, and
even private sector firms, which should be part of further research.

Extensive provision of external knowledge High complexity - not very easy to use (requires
building complex models) \
Cost and efficient channel to assess citizens' \
interests, attitudes and feelings Training needed

dentification of issues, arguments and proposals Significant risks of misusing (transparency is
with respect to a policy or policy domain necessary)

Sensing changes in the general interest and Ambiguous realability of sources (selection of SM

o | atitude sources critical)

=

2, : Sample representativeness not ensured ]
@ | High usefulness for development or improvement

) . o .

& | of public policies

Risk of manipulation of online audience
(identification of digital opinion leaders needed)

Evidence for supporting policy proposals s
Technol ap between web users and general | ©
Monitoring and impact assesment for policy ublic o9y 9ap s 9 5
initiatives - identification of required adaptations P o
o
. Need to distinguish experts' opinion from public| 3
Strong relative advantage opinion
High compatibility Less useful in identification of new/emerging
topics

High trialability
Low response time in results provision

Data privacy protection threatened

Figure 5.15: Overview of the results from the evaluation of the passive crowdsourcing method
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6. A PASSIVE EXPERT-
SOURCING METHOD FOR
PUBLIC POLICY FORMULATION

6.1 Introduction

This chapter outlines an ICT-based crowdsourcing method supporting policy making,
whose inception originates from the need of policy makers to utilise knowledge and
perspectives of experts as well, when addressing critical societal problems. This expert-
sourcing method exploits policy-related content that has already been published by
experts in numerous social media and web sites (without any direct stimulation or
direction by government, so it performs ‘passive expert-sourcing’), adopting a selective
approach. It filters this content, in order to extract the highest quality parts of it that
have been authored by the most knowledgeable experts, based on reputation
management and text/opinion mining techniques and visualises the results in order for
policy stakeholders to gain a comprehensive view on policy related content and get
involved in a constructive public policy dialogue. At the political level, its objective is
to enable a better interconnection of the two important bases of modern public policy
making, the democratic processes and the technocratic expertise, by supporting the
transfer of knowledge from the latter to the former. In particular, it aims to support the
efficient and effective retrieval by various actors of the democratic processes (e.g.
representatives of stakeholder groups, journalists, government employees, active
citizens, etc.) of diverse expert information, knowledge and ideas on a specific
topic/policy, which is included in postings and texts authored by experts and published
in various web-sites and social media. A comprehensive description of this method is
provided in (Androutsopoulou et al., 2016) ™.

"“The research presented in this chapter has been conducted as part of the research project EU-
Community’, partially funded by the “ICT for Governance and Policy Modeling” research initiative of the
European Commission. More information at project.eucommunity.eu
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6.2 Requirements and Design

The evaluations of the previous two citizen-sourcing approaches have concluded that
they provide useful information and knowledge concerning important social problems
and existing or proposed public policies for addressing them, as well as valuable
insights into the perceptions of the general public. Nevertheless, these evaluations
have also concluded that in order to collect higher quality policy-related information
and knowledge it would be highly beneficial to target — beyond the general public —
also knowledgeable experts on the particular social problem or public policy of interest;
therefore citizen-sourcing should be combined with (but not replaced by) expert-
sourcing. Therefore, the theoretical foundation for such method is previous research
work on ‘democracy and technocracy’ and also on policy networks (Secton 2.5),
highlighting the need of balance as well as communication, interaction and exchange
of knowledge between ‘democracy’ and ‘technocracy’, as they are complementary,
since each of them needs inputs from the other, while both make significant but
different contributions to the design of public policies. Furthermore, the proposed
method of passive expert-sourcing aims to increase the density of interactions among
the actors participating in public policy networks, which is highly important for their
stability, the development of shared values and beliefs, and finally the effectiveness
and the outcomes of such networks, by supporting the exchange of expertise and
knowledge between network participants. Moreover, driven by the requirement that
“content should be weighted based on the reputation of the source or even the
author”, reputation management techniques (elaborated in Section 2.7.5) are
embedded in the proposed expert-sourcing method.

In order to design this method of expert-sourcing and its supporting ICT platform
thirteen workshops were organized. The first five of them aiming to gain a better
understanding of the structure of EU policy community, and then the next eight aiming
to collect the requirements of potential users of our method and ICT platform, as part
of the preparation and the implementation of the abovementioned EU-Community
project. Two partners of the project, the EurActiv.Com (a leading EU policy online
media network (www.euractiv.com), and the Fondation EurActiv Politech (a public
service foundation (www.euractiv.com/fondation) having as main mission ‘to bring
together individuals and organizations seeking to shape European Union policies’, were
the organizers of these workshops. The participants were representatives of important
EU policy stakeholders (such as industry federations), members of the advisory boards
of EurActiv.Com and Fondation EurActiv Politech, thematic experts in various EU
policies, policy analysts, registered users of EurActiv.Com portals, and also permanent
staff of various hierarchical levels from the European Commission.

Requirements analysis revealed that the EU has a large policy community consisting of
numerous social groups, organizations and persons, both in Brussels and in the 27
member states’ capitals, who have some interest in EU policies and make systematically
contributions in order to influence them (e.g. express opinions, positions and
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proposals, or provide relevant information and expertise). The above EU policy
community can be broadly divided into three groups:

i.  Institutionals: This group includes mainly the ‘institutional triangle’ formed by the
Commission, representing the general interests of the EU, the European
Parliament, representing the peoples, and the Council, representing the
Member States; these three institutions lay down the policies and legislative acts
that apply throughout the EU. It also includes the decenrtalised agencies and
bodies (currently they about 30). There are numerous employees of the above
organizations involved in the formulation and implementation of EU policies with
various roles.

i.  Influencers: This group includes industry federations representing the interests
of their industries at European level, and also many ‘think tanks’, mainly policy
or research institutes performing research and advocacy concerning various EU
policy related topics, such as social policy, technology, economic policy and
culture; most of them are non-profit organizations. Furthermore, this group
includes many nongovernmental organizations (NGOs), which pursue various
social aims, operating independently from any form of government.

ii.  Policy Analysts: This group includes many international media organisations that
have journalists specialised and highly knowledgeable in EU policies and
operation. Also, there are many Brussels-based consultancy firms, which have
expertise in the EU policy process in general, or in particular policy domains, and
provide companies, public and private institutions, with guidance and support
for influencing EU policies and decisions and having access to European funds.

From the interviews, it was also concluded that the main need of the above EU policy
stakeholders is to be better informed on the most knowledgeable and credible experts
on a policy related topic they are interested in, and also the most relevant documents
on such a topic; it will be better if these documents are associated with the various
stages of the EU policy processes. Since experts usually do not have time in order to
generate new content on a topic (social problem, or public policy — existing or under
development) we are interested in, the use of ‘active citizen-sourcing” would not be
possible, so a ‘passive citizen-sourcing’ approach should be adopted, based on the
retrieval, processing and exploitation of already existing experts generated content. At
the same time, the approach aims to foster collaboration and knowledge sharing
among the different policy stakeholders on EU policy topics, motivating the
community’s contribution via a supporting ICT platform. The above needs have been
reflected in a set of use cases and user requirements, which are listed in Table 6-1.

Table 6-1. List of requirements and use cases of the passive expert-sourcing method

ID Use Case Title Requirement

1. Registration Create a user account
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ID Use Case Title Requirement
2. Validation Claim expert's profile with a claim link
3. Log in Log in or request new password
4. Manage your profile | Link Social Media, claim topics, languages
5. Search a Profile Search expert profiles
6. Share a profile Share an expert’s profile
7. Read Information Get informed about the method
Search Expert ,
8. (si?gr)(};olic);ptipsicon 4| Getalist of expert profiles on a topic or a sub-topic
9. Search experts Get the list all experts on a topic per category
10. Claim topics Give a topic on an expert
h
1. Searc L 4" | Search experts of an organisation
Organisation
12. Parameters Change parameters screen
13. View all topics Get an overview of all emerging topics
View all  policy
14. processes under a | Get an overview of all policy processes under a topic
topic
15. Create 3 MW Create a new process under a topic and add process step
process
16 PolicyLine Get the timeline visualisation of a policy process, view th
' Visualisation evolution over time per type, scroll to past, scale time
17 View important | Find the most relevant documents (through the size of th
' documents circle)
18. View author’s profile | See the profile of the author of the process
19 View the proposal | Understand the proposal weight chart/the proces
' weight chart outcome prediction.
20. Add a document, Add a document to the policy process
o1 View the document | View more details of a document, ratings, commentg
' page access the whole document
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ID Use Case Title Requirement
Vi
oW document View the subjectivity/ objectivity and sentiment of
22. subjectivity
, document

/sentiment
23. Engagement Rate and comment a document
24, Sharing Share a document on Social Media

6.3 Description of the Passive Expert-Sourcing Method

The proposed method is based on retrieving automatically information from various
sources about experts on policy related topics, and then collecting the knowledge and
opinions they share online through texts and postings in multiple web-sites and social
media they are using for this purpose. This can be achieved by crawling at regular time
intervals the most relevant external sources of knowledgeable and credible experts on
EU or national policies, and also of relevant documents of various types, and update
automatically the corresponding databases of the supporting ICT platform. The
practical application of this method will lead to the collection of a large amount of
information concerning policy experts and content generated by them. So, it is
important to apply automated state-of-the-art techniques for processing and classifying
this content, in order to extract interesting insights and knowledge concerning social
problems and public policies. This textual content of documents, articles and social
media posts can be processed using opinion mining methods, in order to identify
subjective information and extract opinions. In particular, these documents undergo
sophisticated processing using text/opinion mining and sentiment classification
techniques, in order to assess the polarity of their orientation (positive, negative or
neutral) and assess the relevance of them with relation to a topic. Regarding the
experts, it is necessary to apply digital reputation techniques for assessing their
reputation/credibility and provide a ranking of them per topic of interest. By storing the
above data in a common database and enabling search of it by the users and visual
presentation of the results, public policy stakeholders will be able to find useful expert
knowledge on complex policy debates, e.g. the most reputable/credible experts or the
most relevant documents on a specific topic. An overview of the proposed method is
shown in the following Figure 6.1 .
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this specific topic? this specific topic?
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How to generate better policy ideas?

Which policy options are emerging?

Figure 6.1: An overview of the proposed passive expert-sourcing method

Furthermore, the proposed method aims to foster collaboration and knowledge sharing
among the different policy stakeholders. For this purpose, in order to enable focus on
a particular policy topic of interest, our method uses the concept of ‘policy process’,
under which all relevant information on experts and documents is collected and
clustered. In particular, as a policy process can be modelled any ongoing or completed
EU legislative procedure, or political debate in general, while each topic can be
associated with one or more policy processes. Policy processes can be initiated by any
policy stakeholder in order to enable the interconnection and presentation of all
relevant information and aspects of policy consultations in a structured way. In order to
stimulate interactions between the policy community, apart from the relevant
documents found by crawling multiple sources, which are automatically attached to the
corresponding ‘policy process’, members of the community are able to upload
additional documents on any policy process and provide feedback on documents
authored or uploaded by others. In the case that a ‘policy process’ is associated with
an EU legislative procedure, the official documents resulted from the procedure, such
as a policy proposal for the European Commission or the Reports on Decisions of the
European Parliament, should be also attached.

The application process model for the proposed approach includes a sequence of
activities to be executed by the user involved in EU policy making procedures
(hereinafter called policy expert):

1. The policy expert enrolls in the people’s database through a graphical interface
and connects his/her social media accounts (LinkedIn, Twitter) in order to make
public information about him/herself available to the community.

2. The policy experts create a new ‘policy process’ associated with the policy topic
of his/her interest of and defines a set of steps in order to split it in specific time
intervals.
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3. All relevant documents of any type that have been retrieved and processed by
the supporting ICT infrastructure are visualised in the graphical interface

4. The policy expert views relevant documents and access its original sources to
read them

5. The policy expert visits the profile of the authors of the documents to find more
information about the level of credibility and expertise on the topics

6. The policy expert comments or rates the documents
7. The policy experts add manually contributions on the new “policy process’

8. Other policy experts provide feedback on the associated documents or upload
new documents on the ‘policy process’

6.4 An ICT Platform for Passive Expert-Sourcing

An ICT platform has been designed for supporting the implementation of the above
method. It consists of two main components accessible by the users, called ‘EurActory’

and ‘PolicyLine’, with each of them ~ oo o2 010
. . (EU Community (Al@
including several sub-components. The -

EurActory component collects and - ) Egg@ogtﬁgﬂtg
maintains a directory of profiles of people
with high levels of knowledge, expertise
and credibility in one or more topics related %

with EU policies, usually having an active

Maros SefEovie Jerzy BUZEK

role in policy making processes at European

| eve | . ACCO rd i n g to th e i r ro | e th ey a re \:\CE'PIES\GEN Energy V:VPW\DN ES!QUP ‘u(;:;e Eommxsswo‘nsr ‘OIA Federal Chancellor
categorized into the three types, which
have been identified though our
workshops:  influencers, analysts and

C .. : = Y =3 [ $'4
Instltutlonal deCISIOn makers Data about Martin SCHULZ Claude TURMES Jean-Claude JUNCKER Sami Andoura

DDDDD dent Member : Group of the President of the Team Leader

these individuals are collected
automatically through crawlers, that crawl at
regular time intervals numerous external
sources, which can be pre-defined websites

Frauke Thies Dominique RISTORI Georg Zachmann Christian Egenhofer

(e.g. Euractiv.com, EUR-Lex, Europa
Whoiswho directory, RSS Feeds, blogs and Figure 6.2: EurActory component of the platformr
news sites) and social media accounts (e.g.

LinkedIn, Twitter), or even can be entered manually by interested individuals, by using
the self-registration capabilities provided by the EurActory component (in this case a
validation from the system administration is required). The above information is stored
in the people database of the system and updated automatically by the crawlers’ sub-
component. A typical expert profile is shown in Figure 6.3. As we can see from the
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above Figure, such a profile includes the expert's category, photo, name, current
position in the organization where he or she is employed, all previous positions and
topics of his/her expertise. It also includes public information (e.g. professional
experience) and documents authored by him/her, retrieved by the crawlers’ sub-
component from the expert’s social media accounts and other targeted sources, such
as latest expert’s tweets and articles, latest articles in which the expert is mentioned,
google results on his/her name and RSS links.

Furthermore, this EurActory component provides rankings of the expert profiles
according to their expertise on a set of topics of interest, through the ‘reputation score’
calculated by the Reputation Management sub-component for each expert per topic
based on the following criteria (each of them having a specific weight in the reputation
calculation):

+ Self-evaluation: direct input from the user on E
his/her own area of expertise. S 0N =
[ T

+ Peer-assessment: based on endorsements from |
£ Mertin SCHULZ

other users made through EurActory E oo 1

+ Business Card Reputation: based on the
reputation ranking of the organization and the
user’s position in the organization’s hierarchy

+ Document Assessment: results of authored
documents’ assessment by their readers

* Network Value: level of influence as the sum of
his/her network connections

+ Proximity trust: degree of connection in social
media

« Past Measurements: taking into account

R Froressionst experience

reputation in previous months (its stability (O [ e
o] eqe [S) & Lotest news
means credibility). o [T

« Offline Reputation: manually added for persons
with no online presence

Apart from the above, the EurActory provides the

following capabilities to registered users: Figure 6.3: Example of Expert

Profile
- Search for an expert profile, by name or EU

policy or topic from the people’s database, which returns experts found in the
database of the ICT platform in descending reputation score order (i.e. showing
first the most reputable ones).
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- View an expert profile, which consists of expert’s public information (similar to
the one shown in Figure 6.3 ); the profile pages can also be shared on social
media.

- Create own profile and curate personal information, connect social media
accounts, claim expertise topics.

- Activate an expert profile that has been already created by the system
administrators, after the discovery of it by the crawlers, by sending a
personalized link to the particular person by email, and approval by him/her, and
also update his/her profile details (Profile Image, Expert’'s Category, Position,
Organization, Biography, Language, social connections etc.).

The second component of the ICT platform supporting this method, called ‘PolicyLine’
maintains a database and provides state-of-the-art visualization of policy relevant
documents, which are structured according to policy processes, aiming to provide to
the user a better understanding of the multi-actor processes related with the EU
decision making procedures and policy debates, and also a visual/intuitive access to
the data crawled and processed by the other technical components. Therefore, in the
core of PolicyLine functionality is the concept of ‘policy process’ described previously,
created by system users concerning various topics of interest, in order to interconnect
relevant information about people and documents that may influence the policy making
processes. Documents are automatically discovered or manually attached by users to
the specific ‘policy process’, through the capability of adding document relevant to an
EU policy/sub-policy provided to the users of the platform as well. The crawlers sub-
component searches on regular basis multiple external web-sites and social media
accounts against predefined topics in order to find content related to EU policies,
significant documents, positions and opinions published online (media articles, reports,
tweets, policy proposals, legislative documents), and updates with new content the
documents’ database. Data sources include various web places containing relevant
information authored by expert’s categories mentioned above, such as relevant blogs,
websites of EU institutions (e.g. European Commission), relevant media (such as
EurActiv, European Voice, EU Observer) and various EU policy stakeholders’ websites
(such as various business and professional associations and NGOs' portals). The
retrieved documents (blog posts, social media content, online comments, word/pdf
documents, web pages, etc.) are first correlated with the most relevant policy topic and
subtopics (one document may match more than one subtopics), and possibly linked to
one or more authors of the above individual experts’ database. Furthermore, for each
document a ‘quality score’ is calculated, using an algorithm based on the following
criteria: author (his/her reputation score provided by the first component described
above); ratings by other experts submitted in the platform, with respect the quality,
accuracy, value, relevance and timeliness of the document (which are weighted based
on the reputation scores of the individuals who provide them). Concerning the latter,
PolicyLine for each document provides an interface where users can rate its accuracy,
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value, relevance and timeliness, and also enter comments on the document, so that an
informal discussion on it can be stimulated.

In particular, PolicylLine provides statistical information for each policy process selected
by the user, such as the total number of relevant documents and the number of visits
of users on the specific policy process page. For a more detailed view, PolicyLine offers
a timeline visualization, presented in Figure 6.4, which structures the main documents
(based on the above quality score) associated with this policy process in a temporal
order, and clusters them under the user defined stages of the particular policy process
and also with respect to their authorship. In particular, in this visualisation colors are
used for this purpose to reflect different authors’ categories and sub-categories, and
also shapes to reflect different types of documents (e.g. rectangles reflect the proposal
documents, while general documents are represented by circles). Also, documents sub-
categories are defined concerning the type of organization from which each document
is originated (e.g. European Institution, National/Local Governance, Academic
Institution, Civil Society Organization, Media, etc.). Finally, the sizes of the shapes
representing these documents reflect their quality scores (higher quality documents are
shown bigger).
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Figure 6.4: PolicyLine document's timeline visualisation
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Moreover, a user can select a particular document in order to view more details about
it, including the results from the sentiment classification provided by the opinion mining
sub-component (a linguistic analysis of the textual content of a document leads to an
estimation of the polarity of the underlying text) and the relevant input provided by
other platform users (Figure 6.5). Furthermore, PolicyLine provides some additional
visualizations that summarize documents written for a specific policy process, such as a
tabular visaulisation for all the documents associated with a policy process, and a
visualisation of the time wise evolution of the sentiment classification of the documents
per policy process (Figure 6.6). Finally, PolicyLine allows the users to create new policy
processes, define the stages of each, attach relevant documents to it, and also rate
such documents.

Ratings
Europe’s Digital Strategy Must Enable Internet Innovation
Accuracy
Listed in: Innovation & Entrepreneurship > Digital Single Market
Value
Category: Stakeholder > Business / Lobbying / Trade Union Relevancy
Description: .
Timeliness

Europe’s Digital Strategy Must Enable Internet Innovation
N o 5 Agree on Issue

c ]
Polarity @ Subjectivity @ Agree on Solution
Ne v Subjective
100% Changed your mind?

Source: http://wwi janet.org/20 igital- y b

Maxime Sattonnay Unknown

submitted on 2015-10-01 created on 2015-05-06
Comments [l om

No comments yet.

Figure 6.5: Document level analysis
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2 Why do we need a connected digital single market? Institution > EU Institution 2015-02-19 i
3 Vision for a digital single market Institution > Local & Regional Government 2015-02-25
4 Digital single market legislation 'struggling to keep up with innovation' Media > Press Media 2015-03-09
5 Innovation and Competitiveness in the European Digital Single Market Media > Press Media 2015-03-18
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Figure 6.6: Additional visualisations of a policy process
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6.5 Research and Application Model

Initially an evaluation framework was constructed, which is presented in detail in
described in Section 6.7. Then, three pilot applications on topics relevant to the
upcoming EU mandates, have been designed and conducted within the EU-Community
project, as described. The pilots conerned three important EU policy related topics
agreed among the ‘EU-Community’ project partners: i)lnnovation and
Entrepreneurship: focusing on policies to support, nurture and foster innovation,
i)Energy Union: with particular focus particular focus on the ‘Next climate and energy
package’, and iii)Future of the European Union (EU): focusing on options for the next
treaty updates. For each of them numerous online sources were crawled, in order to
retrieve and store expert profiles, and also various types of relevant documents (e.g.
blog posts, social media content, word/pdf documents, web articles, etc.); then
processing of them was performed as described in the previous section, leading to the
calculation of the reputation scores of the experts, and the quality scores of the
documents.

Finally, nine interviews were conducted with Members of the Greek Parliament from
the main political parties. Each interview had a duration of about 1.5 hour and included
initially a presentation of this ICT-based passive expert-sourcing method and its
supporting ICT platform. Then each interviewee was asked to use the platform in order
to perform searches of experts and documents concerning the above three topics,
examine and understand the results’ visualizations, and then see in more detail
document-level information, with our assistance.

In order to collect evaluation data from the interviewees about this ICT-based passive
expert-sourcing method we used both qualitative and quantitative techniques. In
particular, each of these interviews included a qualitative in-depth discussion about the
method, structured in accordance with the evaluation dimensions, in order to gain a
deeper and richer understanding of why the participants perceive a low or high level of
usefulness/value along each of the persepctives of our evaluation framework. Then we
asked them to fill an evaluation questionnaire, which has been structured based on the
aspects. Then the interviewees filled a short evaluation questionnaire, which included
questions corresponding to the evaluation dimensions.

Policy Topics Selection Experts Population Definition of Sources
Setup Infrastructure Crawling Data Processing
. Platform . . . " -
Concept Presentation Results Presentation Discussion Questionnaires

Demonstration
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Figure 6.7: Pilot Application Model for Passive Expert-Sourcing

6.6 Validation

Before proceeding to the evaluation of the proposed method and its supporting ICT
platform a validation session was organized with the participation of potential users.
During the session, the proposed method was introduced to the audience, together
with the supporting ICT platform, and some first applications with their results. Then
the participants had the opportunity to interact with the ICT platform by executing a
set of predefined usage scenarios, which are listed in Table 6-2 (and presented in detail
in Appendix D2), under the observation of the organizers who supported them, and
recorded any comments or difficulties, and also feedback on possible improvements.
Finally, we collected evaluation data from the participants in this session using mainly
quantitative techniques.

Table 6-2. Usage Scenarios used in the validation session of expert-sourcing method

Create a user account on EurActory

Claim expert's profile with a claim link

Search expert profiles on a topic or a sub-topic

Search an expert, peer asses the expert and share expert’s profile

Search experts of an organization

Change view parameter’s and get informed about EurActory and PolicyLine

Login on PolicyLine, view all topics, view policy processes under a topic, find documents and vie
more information on a document

Find the proposal documents of a policy process, view the proposals’ options chart and its author
profile

Create a new process, add a document

Find the proposal document of a policy process, rate and share the document on Social Media

The focus of this preliminary evaluaion was to asses the intention to use the new
technology, determined mainly by its perceived ‘ease of use’ and its perceived
‘usefulness’, based on the previous technology acceptance research presented in 3.3.1.
Therefore, the above three factors have been elaborated and analyzed into several
detailed questions, based on the particular objectives and specificities of the proposed
method; this elaboration has been made separately for each the two main components
that the users of the ICT platform can access: the Euractory (which allows users’
registration and reputation calculation, rating other users and also searching for experts
on a topic) and the Policyline (which provides document search results visualization).
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Based on the above validation framework a questionnaire was designed to be filled by
the session participants; the questions of the framework were converted to positive
statements, and the respondents were asked to provide the degree of their
agreement/disagreement with each of them in a five-levels scale. The data collected
through the questionnaire were processed using Excel. Furthermore, after filling this
questionnaire a qualitative discussion was conducted with the participants on the same
questions.

Table 6-3 shows the validation questionnaire along with the results of the processing
of the data collected (average ratings for all questions) for the two main components
that can be accessed by the users, EurActory and PolicylLine. We can see that the
respondents find the ease of use of the EurActory component high (the average rating
of relevant questions is 3.9), and for the PolicyLine component moderate to high, closer
to the latter (the average rating of the relevant questions is 3.67). Slightly lower are their
perceptions with respect to usefulness, which it is perceived as moderate to high for
the EurActory component (average rating of relevant questions 3.5), and moderate to
high, but closer to the former, for the PolicylLine component (average rating of relevant
questions 3.3). Finally, high is the intention to use again the PolicylLine component
again (average rating of relevant questions 3.9), and slightly lower for the EurActory
component (average rating of relevant questions 3.75).

Table 6-3. Questionnaire and results used in the validation of passive expert-sourcing method

Ease of Use Perspective

EurActory can be easily used without assistance 3.46
Creating a profile is easy 4.08
It is easy to access topic listings 4.15
It is easy to rate peers 3.75
Using EurActory has been a positive experience 4.08
Usefulness

EurActory puts together information not found or collected under on¢ 3.15

roof elsewhere 338
EurActory allows me to be more productive 3.46
EurActory improves the quality of my work 3.85
EurActory assists me in identifying relevant experts 354

EurActory provides me with all the needed information on relevan 354
experts

EurActory enables me to reinforce my expert positioning

EurActory
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Intention to use

| expect to use EurActory on a regular basis in the future 3.85

| will advise colleagues to use EurActory 3.62

Ease of Use Perspective

PolicyLine can be easily used without assistance 3.64
| can easily create a ‘policy process’ 3.69
| can easily add a document in the ‘policy process’ 3.79
| can easily rate/comment a document 3.5

| can easily get an overview of the process 3.73
Using PolicyLine has been a positive experience 3.71
Usefulness

PolicyLine puts together information not found or collected under on¢ 3.29
roof elsewhere 3.99

PolicyLine allows me to be more productive 3.43

PolicyLine improves the quality of my work

Intention to use

| expect to use PolicyLine on a regular basis in the future 4.14

| will advise colleagues to use PolicyLine 3.71

PolicyLine

In the qualitative discussion with the participants of the validation session the latter
agreed that this ICT platform, and the whole method behind it, constitute an easy to
use tool for finding quickly high level information on important policy related topics
and policy formulation processes, and debate over them with other users. Also, it
enables and promotes communication and exchange of knowledge among E.U. policy
stakeholders. It also allows awareness of and also debate and criticism on policy
initiatives carried out by the European Institutions. The usefulness of the EurActory
component was assessed a bit higher than the PolicyLine; this probably reflects that
the former is easier to use and exploit its capabilities than the latter. The participants
were in general satisfier with high the potential of the proposed method and its
supporting infrastructure and expressed interest in using again the functionalities of
both components. However, future improvements were suggested, concerning the
graphical interface in general and the timeline visualization in particular. Technical and
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performance issues (such as bugs and slow response time) have also been reported.
The suggestions have been considered in the subsequent development of the method,
while the encouraging conclusions with respect to the ease of use and usefulness from
this pre-evaluation stage, provided a first proof of validation of the approach.

6.7 Evaluation Methodology

Based on the background presented in the previous section we developed a framework
for the evaluation of the proposed ICT-based expert-sourcing method. It is shown in
Table 1; we can see that it includes three main evaluation perspectives, and each of
them is elaborated into several evaluation aspects.

As alreadey discussed, it is important that the main actors of the democratic processes
(citizens' representatives, elected officials, various stakeholder groups, journalists, and
even active citizens) can acquire relevant high quality information, knowledge, ideas
and proposals from experts, in order to participate constructively in the development
of public policies. Therefore, the first perspective of an evaluation framework for such
ICT-based expert-sourcing methods should be definitely the ‘Expert Knowledge
Acquisition’ perspective. Its theoretical foundation is the political sciences research that
has been conducted on the democracy vs technocracy debate, which has revealed the
role and importance of both for the development of public policies, and the need for
balance and interaction between them. This first evaluation perspective assesses to
what extent the particular ICT-based expert-sourcing method is useful for identifying
highly knowledgeable and credible experts; for finding existing high quality documents
and knowledge concerning a a specific public policy we are interested in. Furthermore,
this perspective also assesses to what extent the particular method is useful for the
transfer of policy related knowledge from experts to the participants of the democratic
policy formulation processes; and for assisting the above participants of the democratic
public policy formulation processes in order to have a more substantial and constructive
participation in public policy debates.

Furthermore, as mentioned in 3.3.3, social problems have become not only highly
complex but also ‘wicked’ as well, so for the development of effective public policies
for addressing them it is necessary to collect extensive information and knowledge
about their main elements (questions/issues, ideas/proposals for resolving each of
them, and relevant positive and negative arguments) as perceived by various problem
stakeholder groups. Therefore, the second perspective of an evaluation framework for
ICT-based expert-sourcing methods should be the ‘Social Problems Understanding’
perspective. Its theoretical foundation is the political sciences research that has been
conducted on the wicked social problems. This second evaluation perspective assesses
to what extent the particular ICT-based expert-sourcing method is useful for identifying
for the social problems we have to address through public policies: the particular issues
that are posed, proposals of actions/interventions in order to resolve them, and positive
and negative arguments concerning such existing proposals; also, the existing
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attitudes/sentiments (positive or negative) concerning the above problem elements
(i.e. issues, proposals, arguments), and time wise changes of them (e.g. with respect to
their intensity, or attitudes/sentiments against them). Furthermore, this perspective also
assesses to what extent the particular method is useful for discovering whether in
general there is consensus about the above problem elements (issues, proposals,
arguments), or there are sub-groups having different perceptions about them; and
finally, if there is no consensus, to what extent it is useful for facilitating convergence
(at least to some extent) between these sub-groups concerning the above main
elements of the social problem.

Finally, since this expert-sourcing method and its application consists an innovation for
governments, it should be assessed under the ‘Innovation Diffusion’ perspective. For
each of the five critical characteristics of an innovation that according to the DOI theory
determine the degree of its diffusion (relative advantage, compatibility, complexity,
trialability and observability) we defined one or if necessary two evaluation dimensions,
adapted to the particular objectives and characteristics of this expert-sourcing method.
For the ‘relative advantage’ we defined two evaluation dimensions ED1 and ED2, which
correspond to the two particular objectives of the method: to identify knowledgeable
experts as well as documents containing high quality knowledge on public policy
related topics we are interested in. The same applies for the ‘compatibility’, for which
we defined two evaluation dimensions ED3 and ED4, concerning the compatibility of
the method with the public policy formulation processes, as well as with the mentalities
and the values of their participants. For the ‘complexity’, ‘trialability’ and ‘observability’
we defined one evaluation dimension for each (ED5 to ED7).

Table 6-4. Mutli-perspective framework for the evaluation of the passive expert-sourcing method

Expert Knowledge Acquisition Perspective

To what extent this ICT-based method is useful:

= foridentifying highly knowledgeable and credible experts on a specific public policy related
topic we are interested in,

» for finding existing high quality documents (already published in various websites, blogs,
social media, etc.) authored by experts concerning a specific public policy (existing, under
development or proposed) we are interested in,

= for the acquisition/collection of high quality expert knowledge concerning a specific public
policy (existing, under development or proposed) we are interested in,

» for the transfer of policy related knowledge from experts to the participants of the
democratic public policy formulation processes (such as members of parliaments and their
assistants, representatives of various policy stakeholder groups, journalists, etc.) and higher
rank government employees involved in public policies formulation,

* and for assisting the above participants of the democratic public policy formulation
processes for having a better, more substantial and constructive participation in public
policy debates.
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Social Problems Understanding Perspective

To what extent this ICT-based method is useful in order to identify for the underlying social
problems that have to be addressed by various public policies:

the particular issues that are posed,
particular proposals of actions/interventions in order to resolve them,
positive and negative arguments concerning such existing proposals,

the existing attitudes/sentiments (positive or negative) concerning the above problem
elements (i.e. particular issues, proposals, arguments)

time wise changes of the above problem elements (i.e. issues, proposals, arguments), e.g.
with respect to their intensity, or attitudes/sentiments against them

and also whether there is in general consensus about the above problem elements (issues,
proposals, arguments), or there are sub-groups having different perceptions on them,

and finally, if there is no consensus, to facilitate convergence (at least to some extent)
between these sub-groups concerning the above main elements of the social problem:
issues, proposals of actions/interventions for resolving them, and also their advantages and
disadvantages.

Innovation Diffussion Perspective

To what extent this ICT-based expert-sourcing method:

is a better way for identifying highly knowledgeable and credible experts on a specific public
policy related topic we are interested in, compared with other existing ‘physical’ or
‘electronic’ alternative ways for doing this?

is a better way for the acquisition/collection of high quality expert knowledge concerning
specific public policies (existing, under development or proposed) in comparison with other
existing ‘physical’ or “electronic’ alternative ways for doing this?

is compatible with the public policy formulation processes as they are applied in European
institutions and in European countries, and can be integrated in these processes?

is compatible with the needs, the mentalities and the values of the participants of the
democratic public policy formulation processes (such as members of parliaments and their
assistants, representatives of various policy stakeholder groups, journalists, etc.)?

its practical use by the above participants of democratic public policy formulation processes
is easy and does not require much effort?

can be initially applied in small scale pilot applications in order to assess its capabilities,
advantages and disadvantages, before proceeding to a larger scale application of it?

is an innovation highly visible to the colleagues and collaborators of each adopter (e.g.
participants of the democratic public policy formulation processes, policy makers, etc.), so
that a wider interest in the adoption of this innovation can be generated?
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6.8 Results

In Table 2 we can see the results of the processing of the quantitative evaluation data
collected through the questionnaire (for each aspect/question are shown the
frequencies/numbers of the responses ‘strongly disagree’ (SD), ‘disagree’(D),
‘neutral’(N), ‘agree’ (A) and ‘strongly agree’ (SA) respectively).

Table 6-5. Results of processing the quantitative evaluation data collected through the questionnaire
for the expert-sourcing method (frequencies of interviewees' responses to all questions)

Expert knowledge acquisition Perspective SD D N A SA

The particular ICT-based method is useful:

for identifying highly knowledgeable and credible experts on
a specific public policy related topic we are interested in

for finding existing high quality documents (already
published in various websites, blogs, social media, etc.)
authored by experts concerning a specific public policy 0 0 4 4 1
(existing, under development or proposed) we are interested

n

for the acquisition/collection of high quality expert
knowledge concerning a specific public policy (existing, 0 1 2 5 1
under development or proposed) we are interested in

for the transfer of policy related knowledge from experts to
the participants of the democratic public policy formulation
processes (such as members of parliaments and their
assistants, representatives of various policy stakeholder
groups, journalists, etc.) and higher rank government
employees involved in public policies formulation

for assisting the above participants of the democratic public
policy formulation processes for having a better, more
substantial and constructive participation in public policy
debates

and in general, for reducing the often existing gaps between

the experts-technocrats and the above participants of the

democratic public policy formulation processes, by enabling 0 0 0 9 0
the later to access and understand better the knowledge,

opinions and proposals of the former.
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Social problems elucidation Perspective

SDD N A SA

To what extent this ICT-based method is useful in order to identify for the underlying

social problems that have to be addressed by various public policies:

the particular issues that are posed

particular proposals of actions/interventions in order to
resolve them

positive and negative arguments concerning such existing
proposals

the existing attitudes/sentiments (positive or negative)
concerning the above problem elements (i.e. particular
issues, proposals, arguments)

time wise changes of the above problem elements (i.e.
issues, proposals, arguments), e.g. with respect to their
intensity, or attitudes/sentiments against them

and also whether there is in general consensus about the
above problem elements (issues, proposals, arguments), or
there are sub-groups of experts having different perceptions
on them,

and finally, if there is no consensus, to facilitate convergence
(at least to some extent) between these sub-groups
concerning the above main elements of the social problem:
issues, proposals of actions/interventions for resolving them,
and also their advantages and disadvantages.

Innovation diffusion Perspective

SDD N A

SA

To what extent this ICT-based method:

is a better way for the acquisition/collection of high quality
expert knowledge concerning specific public policies
(existing, under development or proposed) in comparison
with other existing ‘physical’ or ‘electronic’ alternative ways
for doing this (which are these alternative ways? -
advantages and disadvantages of them - relative advantages
of this method)
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is a better way for identifying highly knowledgeable and
credible experts on a specific public policy related topic we
are interested in comparison with other existing ‘physical’ or
‘electronic’ alternative ways for doing this (which are these
alternative ways? — advantages and disadvantages of them -
relative advantages of this method)

is compatible with the public policy formulation processes as
they are applied in European institutions and in European 0 2 2 4 1
countries, and can be integrated in these processes

is compatible with the needs, the mentalities and the values

of the participants of the democratic public policy

formulation processes (such as members of parliaments and

their assistants, representatives of various policy stakeholder 0 3 2 4 0
groups, journalists, etc.) and the ones of higher rank

government employees involved in public policies

formulation

its practical use by the above participants of democratic
public policy formulation processes and government O 1 3 5 O
employees is easy and does not require much effort

it can be initially applied in small scale pilot applications in
order to assess its capabilities, advantages and
disadvantages, before proceeding to a larger scale
application of it

is an innovation highly visible to the colleagues and
collaborators of each adopter (e.g. participants of the
democratic public policy formulation processes, higher rank
government employees or government agencies (at country
and European level), policy makers, etc.), so that a wider
interest in the adoption of this innovation can be generated

6.8.1 Expert Knowledge Acquisition Perspective

With respect to the expert knowledge acquisition perspective, from the above Table
6-5 we can see that seven out of the nine interviewees strongly agree or agree that this
ICT-based method is useful for identifying highly knowledgeable and credible experts
(2 strongly agree, 5 agree, 1 neutral, 1 disagree). The level of agreement is a little lower
concerning the usefulness of the approach for finding high quality documents (1
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neutral, 4 agree, 4 strongly agree), on a specific public policy related topic we are
interested in.

However, an overall concern of interviewees is the reliability of the results with respect
to both experts and documents produced by the two algorithms. It has been
suggested that these two algorithms should be extensively tested (e.g. by comparing
their results with assessments of recognised experts), and the outcomes of these tests
(in the form of reliability metrics) should be published in the platform, and probably
based these outcomes the algorithms should be improved and optimized (e.g. by
changing the weights of the criteria or adding more criteria). In general, although they
find this method helpful in identifying experts and high quality documents on specific
policy related topics, they are skeptical as to the reliability of the results in terms of
experts profiles and documents listed in the databases of the platform, as well as the
estimation of their ratings and rankings; in order to improve these aspects they consider
that the automated calculations provided by the relevant algorithms should be
combined with some kind of human intervention, which they find essential for the
practical application of this method, for checking whether expert ratings and rankings
are trustworthy and also for validating the documents. The self-registration capability
provided to individuals claiming to be experts in one or more topics is also an important
concern; it has been suggested that this can be replaced by establishing a small
community of experts for each topic, who will be asked to provide recommendations
on experts on this topic, and then inviting only those suggested as experts (by one or
more experts) to proceed to self-registration. Another remark is that a critical success
factor of this method is the number and the quality of the set of sources crawled at
regular intervals for identifying relevant experts’ profiles and documents: it is highly
important a wide set of high quality and politically diverse sources to be used for this
purpose. Especially with respect to the documents provided by this method, as long as
search is made in credible official sources (such as the EUR-Lex), high quality documents
are guaranteed; however, again human intervention is needed in order to filter
documents, which originate from ambiguous sources/authors.

It was also stressed that the trustworthiness of results depends on the size of the
community that has been built around this ICT platform, who add documents, and also
provide assessments of the documents identified in the crawled sources, which shape
their ratings and rankings, and through them the ones of their authors. It has been
mentioned by one of the interviewees that “If sufficient number of experts exists in the
database, | would trust more the results concerning credible experts and documents;
it is important a ‘critical mass’ to be achieved on a policy topic, with respect to experts
and documents, so that it is covered to a sufficient extent”. As a means of validation,
it was suggested that experts from each topic should check the existing content (in
terms both of experts and documents), and determine what is missing and should be
added, and in general assess to what extent this policy topic is covered. Therefore, it is
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important to build and maintain an extensive high quality and diverse community
around this ICT platform.

Some interviewees mentioned another issue of the methodology used for assessing
the reputation of experts and the quality relevance of documents: it takes into account
factors concerning social media presence and connections, ‘business card’ reputation
(i.e. being part of highly reputable organizations or committees) (for experts), and also
ratings by users (for documents, such as accuracy, value, relevance and timeliness
ratings, which affect author’s reputation scores as well). Taking into account the existing
‘populism’ in the political debates in general, many actors (mainly politicians, but also
scientists as well) tend to support popular and ‘pleasant’ positions, instead of less
pleasant but more beneficial in the long run ones; so ‘popular’ does not necessary mean
technocratically sound. This means that a popular politician would probably be
assigned high rating and ranking for a topic by our algorithms, although he/she may
not be really knowledgeable, but being highly popular (having numerous social media
connections and receiving high assessments for the documents he/she authors), and/or
being a member in important institutional committees. One of our interviewees
mentioned “| can see institutional experts in the tool, who claim expertise because
they are associated with a particular committee or a position, but to me these do imply
that are experts in the topic”. In order to address this issue two main actions have been
proposed: I) The weights for the popularity and the ‘business card’ related factors
should not be very high, so that they do not influence too much the ratings of experts
and documents; Il) A more radical intervention might be to distinguish between two
classes of experts: the politicians-experts and the scientists/academics — experts, with
each of them having different rankings, factors and weights; the same applies for the
documents: there should be a differentiation between politicians-experts’ documents
and scientists/academics — experts’ documents, and different criteria for assessing the
quality of these two types of documents.

Finally, another remark concerned an important type of useful policy related content
not captured by our method: speeches in parliaments (or other bodies of citizens'
representatives), by politicians or experts invited, not recorded in minutes. It has been
argued that such speeches contain useful high-quality information and knowledge on
the debated social problems and public policies (existing or new); however, some of
this content is not recorded in the minutes, but it is recorded as audio or video. So a
very useful extension of our method would be to add capabilities of processing and
analysing such multimedia content. As concluded by one of the interviewees “All these
tools are as good as the data that are in them. For all these resources, there should be
critical mass and a community behind in order to ensure that information is not missing
and thus can be extensively assessed. This depends on who will be the owner of the
approach and its supporting tools in its ‘real life’ implementation, and will be
responsible for adding new topics in the platform”.
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At almost the same level is agreement is concerning the usefulness of the approach for
the acquisition of high quality expert knowledge concerning a particular public policy
(1 disagree, 2 neutral, 5 agree, 1 strongly agree). As stated by the interviewees, the
policy related knowledge contained in the documents provided per topic by the system
is not directly accessible, as the user has to read the (often lengthy) documents and
extract this knowledge. As mentioned by one of the interviewees “a policy analysis has
to be read in order for someone to gain the picture”. It has been suggested that it
would be highly beneficial to make a ‘deeper’ processing of these documents, in order
to extract the main terms mentioned in each document, as well as in groups of related
documents; for this purpose, advanced methods of text/opinion miming can be used,
and the results can be visualised in the form of ‘word cloud’ (with the most frequently
used words shown bigger). They also highlighted that they have to be precautious
when relying on online document resources for extracting policy-related knowledge,
saying that “as policy makers, we have to double check every information found
online”. So, they consider the approach as a useful tool that could complement other
mechanisms they use for finding relevant information and knowledge on policies
interested in, however they must ensure that beyond the automated identification of
experts and documents, as well as their rating and ranking, performed automatically by
the system, there is some human presence, which is required in order to check and
curate this content, as mentioned above. As characteristically expressed “I like the
approach, | think it is innovative and | hope that will evolve and can be adopted at
large scale. My biggest concern is that the information and knowledge | get from the
system is checked and reliable, so it can save me from the effort of checking it again
and again. My experience shows that there is much useless or fake information, so we
have every day to assure that information is coming from real experts”. Others
suggested that the proposed tool could be used as an entry point of reference, from
where they could go to the original sources in order to cross-check the reliability of the
content; however, it has been remarked that the results provided by the system should
have a satisfactory level of reliability, so that the cross-check effort required by the user
is not too big.

However, the overall assessment of interviewees, taking into account the
abovementioned both strengths and weaknesses, is positive. All interviewees agree (8)
or strongly agree (1) that this ICT-based method is useful for the transfer of policy
related knowledge from experts to the participants of the democratic processes and
higher rank government employees involved in public policies formulation. Also, eight
out of the nine interviewees agree (7 agree, 1 strongly agrees, while the remaining one
is neutral) that this method can assist the above participants of the democratic public
policy formulation processes for having a better, more substantial and constructive
participation.
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6.8.2 Social Problems Understanding Perspective

With respect to the social problems understanding perspective, we can see in Table
6-5 that there is wide agreement that this ICT-based method is useful for understanding
better the particular elements of the existing social problems that have to be addressed
by public policies: for identifying in more detail their particular issues (8 agree, 1
neutral), the existing proposals for actions/interventions for addressing them (9 agree),
as well as positive and negative arguments concerning such proposals (1 strongly
disagree, 3 neutral, 4 agree, 1 strongly agree). However, lower is the level of agreement
concerning the usefulness of the method for the identification of the attitudes and
sentiments of the society concerning these main elements of the existing social
problem, such as the particular issues posed, expressed proposals for
actions/interventions and arguments on them (1 disagree, 1 disagree, 3 neutral, 4
agree).

The interviewees believe that proposals are the most probable problem element to
emerge (directly or indirectly) from reading the identified documents. This was further
explained by one of the interviewees: “Even if documents do not contain particular
proposals, they can help me get informed and be updated on the perspectives. For
me the more documents | read is the better, since even from a trivial document, ideas
may emerge for addressing social problems”. However, one of the perceived
weaknesses of the method revealed during the discussions is that the particular issues,
proposals and arguments are not evident at a first glance, thus a user has to read
carefully the provided documents in order to identify them, which requires much effort
and time. So, the improvement suggested previously has been repeated here as well:
it will beneficial to include automated text processing capabilities for extracting the
main terms that emerge from the documents, which will be a substantial assistance for
identifying particular issues, proposals and arguments. Also, it has been suggested that
for the improvement of the assistance provided for the identification of positive and
negative arguments for various proposed alternative directions of action/intervention it
would be very useful in the results’ visualization to show not only the time wise
sequence of the documents, but also existing links between them visualized as threads.
For example, a policy proposal document should be linked with documents with
responses on it, and then with documents with opinions on these responses, and so
forth, enabling the participants of the democratic process to have a more complete
picture of the specific sequence of interactions. Also, the interviewees pointed out that
the sentiment classification at document level provided by this method provides a
general indication of the overall sentiment of the document (positive, neutral or
negative); however, this might be a simple aggregation of different sentiments existing
in different parts of the document. This does not allow the identification of sentiments
at the more detailed level of particular problem elements (i.e. sentiments for particular
issues, proposals, arguments), which necessitates reading the documents in order to
recognise existing sentiments towards the above elements.
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With regard to the usefulness of the method for identifying time wise changes in the
above main problem elements the opinions they are is a wide agreement on its
usefulness: six of them agree (5 agree, 1 strongly agree), whereas the other three are
neutral. As they explained, only some major trends may be visible. An inherent
weakness of the method mentioned was that since the policy processes (meant as
legislative procedures, or political debates in general, around which documents are
collected, as mentioned in section 4) have to be created by the user manually, this
method does not allow the detection of new emerging problems, so it enables only
the detection of new issues concerning the problems covered in the already defined
policy processes. The level of agreement is similar when it comes to the level of
usefulness for understanding whether there is consensus about the main elements of
the specific social problem, or there are different sub-groups with different perceptions
about them (3 neutral, 5 agree, 1 strongly agree). However, a little lower is the level of
agreement as to the capacity of this method to facilitate convergence between these
sub-groups concerning the main elements of the social problem (1 disagree, 1 neutral,
5 agree, 1 strongly agree); the main reason for this is regarded the lack of a ‘deeper’
processing of the documents provided by the system, which makes it necessary for
users belonging to these different sub-groups to read the documents, in order to
detect differences from the other sub-groups concerning the problem main elements,
and think of ways of facilitating convergence.

6.8.3 Innovation Diffusion Perspective

Finally, with regard to its innovation diffusion potential, we can see that the majority of
interviewees agree or strongly agree (4 and 1 respectively, while 3 are neutral) that this
ICT-based expert-sourcing method offers relative advantage concerning the
identification of knowledgeable and credible experts on a specific policy related topic
we are interested in. However, lower is the level of agreement concerning the relative
advantage offered by the method concerning the acquisition of relevant experts’
knowledge: five interviewees agree, while the remaining four are neutral (neither agree
or disagree). In the discussions were mentioned two alternative tools they use for the
above purposes: a) the well-known search engines (e.g. Google), as well as the search
capabilities provided by various social media platforms (e.g. Twitter), which they use
extensively in order to search for policy relevant knowledge; and b) they monitor
specific sources they know manually. Regarding the former, they highlighted that only
by proper use of search engines, using appropriate keywords and time period, they can
find relevant results (i.e. documents), which are however of varying levels of relevance
and quality. The interviewees believe that this weakness can be overcome by the
proposed method, as it filters the content it collects and extracts the most relevant and
highest quality part of it; at the same time, it helps them identify new and more
sophisticated sources. A considerable advantage offered by this method is the
reduction of the effort required for visiting and reading manually multiple specific
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sources of interest (e.g. websites, blogs or social media accounts). However, the lack
of capability of adding or excluding particular online sources is perceived as a
drawback; one of the interviewees said, “it doesn’t cover all types of resources we read,
such as legal documents”, and another one that “we don’t read blogs, since many
times they have been proven unreliable or spam”. So, the relative advantage of this
method is reduced by the lack of capabilities for customization by the users of the
online sources of content crawled. One of the interviewees said that “we would adopt
this approach if it could cover larger amount of sources/content and simultaneously
sustain their quality through appropriate filtering of them”. Another barrier in the
adoption of the method, as described by one of the interviewees is that “It is too
neutral and open. | would like to concentrate on views that are compatible with my
political outlook, political orientation and policy objectives, and skip content which is
not aligned with different philosophies, when | am formulating my propositions”. The
provision of online sources customization capabilities would address this perceived
weakness.

With respect to experts’ identification, the interviewees highlighted the absence of
tools offering similar capabilities with the proposed ICT-based expert-sourcing method;
so, they currently rely either on the world of mouth or on the well - established online
search engines. Since these two methods are considered not much useful for this
purpose and risky (in terms of whether they find the right persons), the relative
advantage of the proposed method is substantial in helping them identify the most
knowledgeable persons per topic. Nevertheless, two factors were mentioned as critical
determinants of the diffusion and success of this method: the first is the reliability of the
provided information (“I want to know that results are valid and reliable”), and the
second is its completeness (“I want to be sure that the information provided by the
system is complete and that the most significant experts per topic are included”). It
was suggested that in order to achieve high levels of results’ reliability and
completeness it is necessary: a) to test extensively the two algorithms of the method
(used for calculating experts’ reputation and documents’ quality scores respectively),
for instance by comparing their results with assessments of recognised experts, publish
the results of these tests (in order to increase users’ trust in this method), and based on
them make improvements of these algorithms; b) to use a wide range of diverse and
high quality online sources; c) to build and maintain an extensive diverse and high
quality community of experts around this ICT platform, who will provide large number
of ratings of the experts and the documents, resulting in more reliable reputation and
relevance scores respectively.

Concerning the compatibility of the method with the public policy formulation
processes we can see in Table 6-4 that there are diverse opinions: two interviewees
disagree, two are neutral, four agree and one disagrees. In the discussions, there was
a common feeling of the interviewees that this method is compatible with the EU policy
processes, however less compatible than with the ones applied in the member
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countries (which is reasonable, as the method was initially designed in the ‘EU-
Community’ research project in order to meet the requirements of the EU legislative
procedures). For instance, it was mentioned that the policy formulation process in
Greece is more ‘closed’, with lower level of stakeholders’ participation: usually a small
number of representatives of the main stakeholders (e.g. business and professional
associations, trade unions, etc.) are invited by the competent parliamentary committee
in order to present their opinions and positions; however, rarely these stakeholders,
and also the scientific/academic community, write relevant postings in blogs, social
media or web-sites (e.g. newspapers’ ones), and this happens only for highly important
topics. Furthermore, it was mentioned that this method, in its current form, is more
compatible with the needs of the participants of the EU policy making processes, but
less compatible with the needs of the participants of the member states’ policy making
processes. In order to increase the compatibility of the method for the latter at national
level the following suggestion was made by one of the interviewees: “In order this
method to be helpful at national level, | would like to see content not only on EU policy
related topics, e.g. on European policy for energy, but also on national policy related
topics, which are debated at national level, and especially about topics that are of
interest across the European Union, e.g. concerning national policies on education or
health. This would help me to compare with other countries before formulating my
position at national level, and also would reinforce transnational cooperation”.
Multilingualism is considered as a major issue for the above. At national level,
documents relevant with the policy process are available the language of each
country’s; even at European level many policy related documents originate from some
member states countries and are in the respective languages. It was proposed that
even a satisfactory solution would be if a tool for the automated translation of these
documents could be integrated in the ICT platform supporting the application of this
method.

Similar are the reactions of the interviewees concerning the compatibility of the method
with the mentality and the values of the participants of the democratic public policy
formulation process; as we can see from Table 6-4: three interviewees disagree, two
are neutral and four agree. Although there was wide agreement that in general this
ICT-based expert-sourcing method seems compatible with the mentality and the values
of progressive people participating in the policy formulation processes, who will be
willing to adopt it, they highlighted that there are also colleagues with outdated
mentalities, who might not be interested in the use of such ICT tools. Moreover, they
stressed the fact that many participants of the democratic process adopt too ‘legalistic’
approaches to the formulation of public policies (i.e. placing too much emphasis on the
legal aspects of them), so that the compatibility of the method with their mentalities
could be increased sources of legal information will be included.

With respect to the ease of use, most of the interviewees (5) agree that this ICT-based
method does not require much effort and is easy to use, while three is neutral on this
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and one disagrees. The environment of the ICT platform was characterised as a user
friendly and intuitive one, which can be easily used without much training from a user
familiar with ICT. However, it is believed that some politicians, mainly older ones
without much familiarization with ICT, will probable face difficulties when using the
platform; for them some training will be required in order to get familiar with the
platform functionalities. Another interviewee mentioned that the usability of the
platform should be investigated in more depth (e.g. through questionnaires and
interviewees with people who use it every day for some time period). A
recommendation made by one of the interviewees was to make it easily usable from
mobile devices, by developing a native mobile application supporting the access to it
from anywhere, as “policy makers are constantly on the move”.

There was a almost consensus on the fact that the method could be tested in a smaller
scale in order to identify its advantages and disadvantages before proceeding to a
larger application of it (1 disagree, 6 agree and 2 strongly agree). However, in one of
the discussions it was mentioned that smaller scale applications might result in crawling
only a small number of sources, reducing pluralism and perspectives’ diversity: “In
order to have pluralism and avoid reflection of one-sided views the system should
remain open, which might not be the case in a smaller application”.

Finally, most of the interviewees agree or strongly agree (five and one respectively) on
the observability of this method, while the remaining three are neutral. It was
recognized that it has potential to become widely visible and gain much interest when
it reaches a good level of maturity. However, it was raised again that the method, as it
is now, is closer to the European Union processes of policy making, and think will
reduce the positive impressions that this visibility will generate.

6.9 Discussion

From the evaluation with respect to the expert knowledge acquisition perspective it
has been concluded this method has high levels of usefulness for identifying
knowledgeable experts for a policy related topic, and for finding relevant high-quality
policy related documents. Also, it has medium to high level of usefulness for the
acquisition of high quality experts’ knowledge on a public policy we are interested in.
The overall assessment is that this method has high levels of usefulness for the transfer
of policy related knowledge from experts to the participants of the democratic
processes, assisting them significantly for having a better, more substantial and
constructive participation in the formulation of public policies. With respect to the social
problems understanding perspective it has been concluded that this method has high
levels of usefulness for the identification of the main elements of important social
problems that have to be addressed through public policies (particular issues,
actions/interventions proposals, advantages and disadvantages of them. Furthermore,
it has medium to high levels of usefulness for identifying existing attitudes/sentiments
in the society towards the above main problem elements, as well as their time wise
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change. Finally, it has high levels of usefulness for gaining an understanding of whether
there is consensus for the above problem elements, or there are sub-groups with
different perceptions about them, and in the latter case medium to high levels of
usefulness for facilitating convergence.

Our findings provide also some first positive evidence for a moderate to good in
general diffusion potential of this method. Its main strengths are the good relative
advantage it offers concerning the identification of knowledgeable and credible
experts on a specific policy related topic we are interested in, as well as trialability in a
small scale and observability/visibility; also, to a lower extent, the moderate to good
relative advantage it offers concerning the acquisition of relevant experts’ knowledge,
as well as ease of use. However, its main weakness is its low compatibility, on one hand
with the policy formulation processes beyond the EU level (for which this method has
been initially developed in the above European project), and especially with the
country-level policy formulation processes, and on the other hand with the needs and
mentalities of a significant part of the participants in these processes at a parliamentary
level.

Another interesting finding of the above evaluation are some proposed improvements
of this method, which can significantly enhance its expert-sourcing value. The most
important of them is to proceed to a deeper processing of the text of the policy related
documents provided by this method, aiming at the extraction of their main terms and
relevant sentiments (at the level of one document or a group of documents). Another
important improvement proposed is the discrimination between two classes of experts:
the politicians-experts and the scientists/academics — experts, with each of them having
different rankings, factors and weights; and also, the differentiation between politicians-
experts’ documents and scientists/academics — experts’ documents. Other useful
proposed improvements are: extensive testing of the algorithms used for the
calculation of experts’ reputation scores and documents’ quality and relevance scores,
publication of the tests’ outcomes, and probably exploitation of them for improving
and optimizing these algorithms; in these algorithms appropriate setting of the weights
for the popularity and the ‘business card’ related factors, so that they do not influence
too much the ratings of experts and documents; human intervention for checking and
filtering expert ratings and rankings provided by the above algorithms, and also for
validating the documents; additional capabilities for processing and analysing
multimedia content; elimination of the existing self-registration capability
(establishment of a small community of experts for each topic, who will provide
recommendations on experts on this topic, and then invitation of only those suggested
as experts (by one or more experts) to proceed to self-registration). Furthermore, some
interesting improvement directions have been identified, which can increase
significantly the diffusion potential of this method: crawling a wide range of diverse and
high quality online sources; provision of capabilities for definition and customization of
these online sources by the users, so the former can be adapted to the particular
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interests, work practices and political orientations of the latter; building and maintaining
an extensive diverse and high quality community of experts around such platforms,
providing large number of ratings of the experts and the documents, which will result
in more reliable reputation and relevance scores respectively; this method should
enable finding experts, documents and knowledge not only at EU level policy related
topics, but also county-level ones, offering also automated translation of relevant
documents; and also be accessible through mobile devices as well. Furthermore, more
research is required for the testing of the algorithm used by this method for the
calculation of experts’ reputation and documents’ quality scores, and for their
improvement. A comprehensive view on the evaluation results is provided in Figure
6.8.
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Figure 6.8: Overivew of the results from the evaluation of the passive expert-sourcing method
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/. CONCLUSIONS

7.1 Introduction

The aim of this chapter is to organize and summarize the knowledge stemmed from the
current research. Therefore, in order to aggregate the findings on the thesis’ research
questions, we perform a cross-case analysis on the previous elaborated approaches.
The analysis builds upon the comparison between aspects of the design and
implementation of each initiative, with particular emphasis on the quantitative and
qualitative data collected during the evaluation of each initiative, leading to the
synthesis of the overall results. A comprehensive comparison of the introduced Social
Media based methods is provided, based on a framework that can be used for the
classification and comparison of any crowdsourcing initiatives in the public sector. The
application of synthetic control methods aims to drive comparative cases findings and
research and practical implications. Moreover, the current chapter lists limitations and
future directions for the continuation of the research in the field of ‘Advanced Social
Media Exploitation in Public Policy Formulation’.

7.2 Comparison of methods of Social Media exploitation in
public policy formulation

In the previous chapters of this dissertation, three different methods of Social Media
exploitation for fostering e-participation and enhancing public policy formulation have
been proposed. All of them have been designed, implemented, tested and evaluated
in the context of European research projects in cooperation with policy stakeholders.
The first one performs ‘active crowdsourcing’ through centralized cross-platform
publishing and collection of policy related information and relies on automated and
centrally managed combined use of multiple social media for establishing bidirectional
communication with multiple citizens’ groups. The second performs passive
crowdsourcing, in which government has a more passive role, monitoring and
collecting content on a specific topic or public policy that has been freely generated
by citizens without any stimulation in external various sources not owned by
government. The third method of ‘passive expert-sourcing’ allows the collection of high
quality policy relevant information, knowledge and ideas from experts, aiming at
supporting policy making by the European Union (EU) by leveraging its large policy
community.
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The findings from the research indicate that the above approaches can definitely
contribute to relaxation of current constraints in terms of size, frequency and quality
of citizens' participation and as well experts’ knowledge incorporation taking
advantage of the continuously growing Web 2.0 Social media. So, they consist ‘wide
crowdsourcing’ tools that can increase mainly the quantity and diversity of public
participation. In general, we can remark that these new digital mechanisms enable a
more extensive and less costly application of the e-participation paradigm. Their main
differentiations lie on the type of crowdsourcing they perform (active or passive) and
their targeted audience (citizen-sourcing or expert-sourcing), whereas each of them
employs different but overlapping sets of technologies. This variety of available on-line
digital mechanisms for public participations allows government agencies to define the
appropriate mechanisms’ mix they should use, taking into account on one hand the
characteristics of the public they want to involve in a policy related debate (from
educational, cultural, age, sex, income, computer literacy and use viewpoints), and on
the other the complexity of the corresponding social problems and needs.

In the following Table 7-1 a detailed comparison among these digital mechanisms is
shown, using a framework that adopts some of the dimensions proposed by Macintosh
for analysing e-participation initiatives (Macintosh, 2004a), such as actors involved, the
level of participation, stages in policy making, technologies used, rules of engagement,
accessibility and critical success factors. According to the e-participation domain model
defined by (Kalampokis et al., 2008), the main stakeholders involved in e-participation
initiatives are elected representatives, the government/ executive, political parties,
non-governmental organisations (NGO's) and civil society organisations (CSQO'’s), citizen
groups, academia and research, industry and are associated with varying roles, i.e. input
provider, initiator, moderator / administrator and involved actor. In our context, input
providers are the target groups of each crowdsourcing initiative, while the role of
initiators and moderators were undertaken by the members of our research
partnerships. Concerning the stage of policy making, we classified the approaches
according to the five steps of the policy cycle proposed by Macintosh (Macintosh,
2004a): agenda setting, analysis, creating the policy, implementing the policy and
monitoring the policy, which have been elaborated in Section 2.2. Finally, to estimate
their accessibility, we provide indicative measures on the accumulated content, which
provide an indication of the participation level.

Table 7-1. Comparison among the three ICT based methods for public participation
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All approaches, exploit multiple Web 2.0 social media simultaneously, in a centrally
managed manner based on a central platform. Data acquisition is automated using
their APIs, however for some of the selected data sources that didn’t provided such
APls, technical partners of the respective projects have undertaken the development
of specialised crawlers. It has to be mentioned here that the selection of data sources
has been made upon analysis on Social Media mapped to the policy stakeholders’
needs during the design of each method, however additional or different sources to be
utilised can be embedded in the designed architectures in any future endeavor. Then
all methods make sophisticated processing of the collected content, in order to extract
the most significant points from it, in order to reduce the ‘information overload’ of
government decision makers and provide meaningful insights for the policy formulation
process. For instance, they all employ opinion mining and sentiment analysis
techniques in order to extract target groups’ opinions form the Social Media input, and
advanced visualized presentation of the results of processing. With respect to that the
‘passive crowdsourcing’ method makes a deeper analysis that reaches the level of
arguments, while the ‘active crowdsourcing’ method is more focused on Social Media
Metrics. A major difference is that in the first two analysis is conducted at aggregated
level and not at individual level, without compromising the identity of an individual
user, while, in the third method results are collected and presented on the basis of
individuals recognised as experts. Therefore, the third method also includes techniques
of policy experts’ profiling and reputation management. This is a novel feature of this
method in comparison with previous government citizen-sourcing methods.

The major advantages of ‘passive’ approaches over the ‘active’ one is that: (i) it enables
government agencies to access, retrieve and exploit much larger quantities of more
diverse policy relevant content from a wide variety of social media sources of different
political orientations; and (ii) this content already exists, so government agencies do
not have to find ways to attract large numbers of citizens to participate in citizen-
sourcing and generate new content. It should be emphasized that content
accumulated freely generated is much more extensive, rich and politically diverse than
the content generated in government websites and social media under government
direction or stimulation. This is reasonable since the "active crowdsourcing’ approach
uses the accounts of the particular government agency in several social, while the
passive crowdsourcing approach goes beyond them, using other accounts, blogs,
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websites, etc. not belonging to government agencies. That is also the reason for
characterising the level of participation as ‘e-engagement’ in the first method, whereas
‘e-empowerment’ in the other two. E-engagement refers to top-down consultation of
citizens by government or parliament, while e-empowerment adopts the bottom-up
perspective, where citizens are considered as producers rather than just consumers of
policy (Macintosh, 2004b). With respect to the rules of engagement determining the
interactions with the target groups that are processed, they are inherited by the Web
2.0 sources that the methods include. In all methods, mainly textual content is
gathered, while in the first also Social Media interactions are processed (likes, retweets,
etc.) and in the third rating among experts are provided as an additional capability by
the ICT platform supporting the method.

However, due to the higher size of accumulated content, it has to undergo much more
sophisticated processing in the case of the passive crowdsourcing approaches than in
the active crowdsourcing ones. With regard to their application models each method
demands effort in different phases. In particular, the application of the passive
crowdsourcing method needs more extensive work in the initial preparation, where the
domain and policy models are built by policy makers and domain experts. On the other
hand, the active crowdsourcing needs continuous monitoring and content posting by
policy makers and their associates, supported also by dissemination means, throughout
the policy campaign in order to attract large groups of citizens. Finally, in the passive
expert-sourcing method less effort is needed and is mainly concentrated in the
interpretation and filtering of the results.

A common characteristic of the three proposed government crowdsourcing
approaches is that they do not include competitive contest among the participants and
monetary or other types of rewards (e.g. monetary), as is quite usual in private sector
crowdsourcing and open innovation initiatives, but mainly collaboration among citizens
for knowledge and innovative ideas creation. Also, they all rely mainly on community-
oriented motivations of the participants and not on individualistic ones. They aim to
provide to adopting government agencies not benefits associated with ‘cost savings'
or ‘contracts and payments that are outcome based’ (as in the mainstream private
sector crowdsourcing), but benefits concerning ‘access to resources not held in-house’
and ‘capacity to exploit ideas, knowledge and skills of volunteers who might not
otherwise contribute’. However, while for our active crowdsourcing approach the
required ICT infrastructure and its application process model have some similarities
with the ones of the mainstream private sector crowdsourcing (also important
differences as well), our passive crowdsourcing methods require quite different forms
of ICT infrastructure and application process model from the ones of the mainstream
crowdsourcing.

Finally, it should be noted that these three approaches are not mutually exclusive but
can be combined: the results of passive crowdsourcing can be used for guiding active
crowdsourcing on the most important of the identified issues and problems, and then
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with passive expert-sourcing for acquiring more specialized knowledge on the
identified issues. To this direction, a framework for their interoperation, is presented
in the next section.

7.3 The ICT - Enabled Policy Life Cycle Framework

It is clear that in order to address policy formulation challenges, methods and
application that fully exploit the potential of ICT and e-participation paradigms should
be adopted. However, this requires a reform in the hitherto existing public-sector
patterns in order for these tools and methods to be integrated in a systematic and
orchestrated manner in the policy formulation processes. To achieve this transition to
the ICT-enabled participative policy making, we build on the policy theory foundations
(studied and presented in the above sections) and combine them with the research
results. Having as a start point the policy framework introduced by Ann Macintosh
(Macintosh, Gordon, & Renton, 2009), the current thesis introduces a new policy cycle
integrating the means to enable an evidence-based, socially rooted governance model,
in terms of ICT tools and micro-processes that are needed to support their adoption. It
consists of a framework for linking each stage of policy making with the introduced
methods and the technologies behind them, that suite its policy environment
(presented in Figure 7.1).
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Figure 7.1: The ICT-enabled policy cycle
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The proposed framework aims to shed light on how a proper combination of tools and
methods can support and advance the public policy formulation process. To manage
knowledge flows among diverse types of stakeholders, combining both public opinion
and technocrat’s expertise is essential. Towards this aim, we attempt a mapping of the
previously presented categories of ICT tools (Section 2.7) with the policy cycle phases
they can support. As shown in Figure 7.1, social media monitoring applies to almost all
phases, while the need for sophisticated analysis may be served by alternative
combinations of tools. Since modelling techniques can support the formalisation of the
problems they can be useful in the design and analysis as well at the policy creation
stage in order to draft and finalise the policy respectively. In particular in the policy
creation stage, modelling can be combined with the execution of dynamic simulations
of alternative scenarios in order to predict and compare the outcome of the most
prevalent policy choices. These two phases can be enhanced by collaboration,
argumentation and decision support tools, which belong to a group of tools targeted
to policy experts and can advance the consultation among decision makers on the
available policy options and the design of the implementation plan. The above steps
can be augmented by reputation management services which provide ranking of the
inputs based on the expertise of the contributor/expert. Policy simulations can be
employed in the final step of the policy cycle in order to conduct impact assessment.
Moreover all the above instances can benefit by social media monitoring and open
data platforms that improve problem understanding and solving capacity of the
involved target groups through better access and reuse of relevant government
information (Chan, 2013). In parallel, real time social data can be aggregated with
statistical information coming from public administration.

With regard to the introduced citizen-sourcing and expert-sourcing methods, we have
identified in which stages fits the best. Since passive crowdsourcing is an unstructured
idea collection process without any distribution of the problem statement to the public,
can be launched in the agenda setting in order to bring social problems or issues into
the attention of governments and administrations. When a definition of the problem is
structured, and the targeted policy area is defined, active crowdsourcing can be
launched to trigger citizens’ reactions on them and gather their perspectives. In the
subsequent stages (the creation and implementation), expert-sourcing is more
substantial, since expertise and specialised knowledge is essential for the development
of regulations and delivery plans. Finally, in the monitoring and evaluation stage it is
crucial to convey citizens views on the implemented policies, therefore either passive
crowdsourcing or active crowdsourcing methods (posing questions on particular
aspects of the policies) can be employed.

/.4 Discussion

At the same time the above research has reached the conclusion that the benefits of
the proposed methods are not straightforward. There are some important
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preconditions for the successful application of this new multi-channel approach to e-
participation, which necessitate significant interventions in government agencies at the
organizational, human resources and technological level. Whereas the abundance of
Web 2.0 data provides great support in coping with social problems, it poses a realm
of risks. One of these is related with the misuse and reliability of data. (Desouza & Smith,
2014) cite a typical example of social media data manipulation, in 2011 when American
oil companies used fake Twitter accounts to demonstrate support for a pipeline project.
and reverse public sentiment. They send an inordinate number of automated tweets
and managed to reverse public opinion and alleviate the concerns of citizens, farmers
and environmentalists in the areas affected by the pipeline. As also emerged in the
results above the reliability and representativess of social media content is a major
concern for the applicability of crowdsourcing approaches.

Another common risk of all methods is that they rely on Web 2.0, which consists a
dynamic and continuously evolving field. Social Media capabilities and characteristics
change day by day, as they want to conform to its users’ needs and habits. So, their
consequent APls, change constantly, amending functionality or security. Therefore, the
design of the proposed methods has to be adaptable to these changes and be built
on the most common and stable subset of commands, in order to ensure that their
applicability will be maintained across time, causing high costs of maintenance.

The main limitation of this study is that it focuses only on one of the dimensions of
crowdsourcing in government: the collection of relevant external knowledge from the
citizens; however, it has not investigated the other dimensions of it that concern the
exploitation of this external knowledge within government agencies in order to design
innovations in their policies and services. According to previous research on the
‘absorptive capacity’ of organizations (Roberts, Galluch, Dinger, & Grover, 2012) the
innovation development process consists of three main stages: external knowledge
acquisition, assimilation and application/exploitation; organizations in order to be
successful in innovation should develop high capacity in all three of them. Our study
focuses on the first of them, so further research is required concerning the other two
stages, aiming at the development of processes, practices and ICT infrastructure for
the assimilation of this external knowledge collected through SM within the
government agency, and then its application/exploitation for the development of
innovations in policies and services.

7.5 Implications for research and practice

Our study has interesting implications for research and practice. With respect to
research, it contributes to the creation of knowledge on new paradigms of Social Media
exploitation by government, for the application of the crowdsourcing ideas in the public
sector, the active or passive ctitizen-sourcing or expert-sourcing. This new knowledge
concerns not only the technological aspects of it (usually receiving most of researchers’
attention), but also highly important aspects of it: its usefulness, its applicability, its

Aggeliki Androutsopoulou — February 2018 159



Chapter 7: Conclusions

diffusion potential. It also offers useful insights concerning the adoption and application
of open and social innovation methods and practices in the public sector, using
advanced ICT infrastructures. Our analysis indicates that the implementation of such
concepts is more complex and demanding in the public sector than in the private
sector, as they combine the political perspective additional to the management that is
only required in the private sector. Furthermore, we have developed frameworks for
the evaluation of both citizen-sourcing and expert-sourcing methods combining
different perspectives, which can be very useful for future research in this area. These
frameworks can be customized, enriched with additional perspectives or further
adapted and combined according to the scope and characteristics of future
applications. They can also be useful for future research on the evaluation of
crowdsourcing, open innovation and in general e-participation practices in
government.

With respect to practice, our study provides some first positive evidence concerning
the adoption of these methods, especially with respect to the relative advantages they
offer; and also, interesting directions for improvements of the methods, which can
increase their practical usefulness and diffusion potential. From a political point of view
the introduced methods have been proven useful/beneficial for addressing
fundamental challenges that public policy making faces in its attempts to solve the
wicked problems of modern societies. They bridge the gap between policy making and
society’s needs, by providing a more clear, comprehensive and timely picture of the
public and separate stakeholders’ opinions and priorities and thus contribute in better
informed governmental decisions. Therefore, governmental agencies should adopt
more sophisticated approaches based on social media, and also advanced processing
capabilities based on ICT. A major step has been done towards this direction, through
the identification of the critical success factors that determine their adoption. At the
same time, the current thesis introduces new dimensions in the policy making
procedure, extending the policy cycle and integrating a set of methods and tools that
will support policy makers in every stage of the policy life-cycle.

7.6 Future Research

In order to strengthen the knowledge base and reach maturity in the area, it is necessary
to conduct additional research for the development and evaluation of other citizen-
sourcing and expert-sourcing methods relying on the exploitation of Social Media, both
‘active’ and ‘passive’ ones. Further research is required in order to develop a wide range
of ICT-based methods and practices in government, for exploiting external knowledge
resources of citizens, and other societal actors as well. Moreover, a wider range of pilot
applications and evaluation of Social Media usage in various types and level of
governments (national, regional or local level policy formulation processes) and by
other policy stakeholders (e.g. representatives of various business and professional
associations, trade unions, etc.), are needed in order to understand better the value
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and benefits that they offer not only to government agencies but also to civil society
organisations as well. Through this additional research evidence, we can determine the
kinds of policy problems each of them is more appropriate for and develop
methodologies for determining the most appropriate mechanisms’ mix for each
particular circumstance. Another research direction is to include additional perspectives
in the evaluation of such practices. For example, for an integrated evaluation of social
media exploitation in public policy making processes, apart from the technological,
management and political, organizational perspectives have to also be investigated.
This perspective will help us to understand how and to what extent such approaches
can be instutionalised.

The three methods introduced in this thesis, are distinguished based on their main
purpose into two types: (i) those oriented towards the collection and integration from
the citizens-general public information, knowledge, opinions and values, and (ii) those
targeting to the consolidation of experts’ knowledge. In any case, there is a lack of
approaches combining the collection of policy related information, knowledge and
opinions from both citizens (general public) and experts, and facilitating the interactions
between representatives of the technocracy and democracy. However, this
combination and interaction is necessary, since (as mentioned in Section 2.5) previous
political sciences research has revealed that both democracy and technocracy are
fundamental foundations for the development of public policies, and that there should
be balance as well as interaction and exchange of knowledge between them. This gap
can be addressed by novel e-participation platforms and crowdsourcing approaches
enabling the meaningful combination of technocrats’ expertise with public opinion,
allowing the technocrats participating in policy related structured consultations to
retrieve, understand and get insights from citizens’ perceptions. At the same time
research should be conducted on the exploitation of ICT for the transfer of knowledge
in the opposite direction: from the democratic processes towards the
experts/technocracy (e.g. concerning diverse needs, values and concerns of different
stakeholder groups on the particular social problem or public policy the experts are
dealing with).

Another stream of future research is related with the challenges with regard to targeted
Social Media users’ privacy protection and the dangers of the disclosure of sensitive
data through such approaches. Even though the advantages and the opportunities that
the crowdsourcing methods offer to decision makers, the collection of knowledge,
opinions and ideas also create risks to the information privacy of the contributors of this
content. There are only a few papers that deal with privacy problems in crowdsourcing.
Bernstein et al. (2011) brought together researchers from the crowdsourcing field and
the human computation field, and among others, they raised issues related to privacy
requirements in such environments, such as the preservation of anonymity. In
(Varshney, 2012) the authors focused on a privacy problem related with task instances
in crowdsourcing. The upcoming EU regulation (GDPR) about the protection of
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personal data forces for revision of the processes followed related to the manipulation
of personal data within public participation methods. A research question that arises is
to what extent the introduced or similar crowdsourcing methods process or reveal
personal or sensitive data and whether they meet the security requirements imposed
by data protections regulations and privacy guidelines. Therefore, a thorough
examination on the privacy requirements that have to be taken into account in order
for users to preserve their privacy.

In the context of current research, we have focused on the utilisation of social media
and e-participation data (subjective data revealing the public opinion). Including Social
Media streams, which nowadays produce massive datasets, an enormous amount of
content already exists in the “digital universe”, i.e. information that is created,
captured, or replicated in digital form and is characterized by high rates of new
information that demands attention. In the context of decision making processes policy
makers have to cope with this diverse and exploding digital universe; they need to
efficiently and effectively collaborate and make decisions by appropriately assembling
and analyzing enormous volumes of complex multi-faceted data residing in different
sources. For instance, Social Media data can be combined with other sources of publicly
available data such as, large volumes of administrative data emanating from
governments’ internal operations, open governmental or statistical datasets. Data
collection, aggregation, structuring and analysis, can help create big datasets that can
inform decision making within the social context. This has triggered intense research
activity in studying the potential of big data in decision making. On the other hand,
behavioural patterns and citizens’ opinions can be extracted from Web 2.0 sources, and
feed policy and simulation models, to predict human reactions in this context of
ongoing decision making and policy formulation. Therefore, further research is needed
on the use of big data when coping with social problems, incorporating also Social
Media data sources.

Admittedly, when things get complex, we need to aggregate big volumes of data, and
then mine it for insights that would never emerge from manual inspection or analysis of
any single data source. Public sector stakeholders are confronted with the rapidly
growing problem of information overload, which can be addressed by the utilisation of
various types of Atrtificial Intelligence (Al) technologies and machine intelligence,
including natural language comprehension, intelligent agents, expert systems, neural
networks and machine learning (Buzzle, n.d.; Eggers. William, Schatsky, & Viechnicki,
2017). Moreover, human intelligence may result out of careful social media monitoring
and related analytics. Such processes can be performed at real time and in a highly
scalable way; moreover, they can provide valuable, machine-readable results to be
further exploited for the needs of different types of stakeholders in the context under
consideration. For instance, such results may provide valuable information to public
servants and policy experts about the adoption of a current policy, or aid them to
identify unpredictable correlations when they are about to build a new one. Following
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this research direction, a framework for evidence based policy making integrating big
data processing, dynamic modelling and machine intelligence is proposed in

(Androutsopoulou & Charalabids, 2018), whose application requires further
investigation.
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APPENDIX C: QUESTIONNAIRES

C1. Passive Crowdsourcing Evaluation Questionnaires

1. To what extent the approach is useful in the formulation of public policies for the following: *

for assessing for an existing or under formulation policy:
Mark only one oval per row.

1 Totally disagree 2 Disagree 3 Neutral 4 Agree 5 Totally agree

(o o ) C

the level of interest/discussion in the society

the attitude/sentiment of society (positive —
neutral - negative)

the change over time of interest/discussion and
attitude/sentiment

whether there is uniformity/homogeneity with
respect to this attitude/sentiment, or there are
sub-groups with different attitudes/sentiments

0000
000
000
000
000

2. *
for identifying:
Mark only one oval per row.

1 Totally disagree 2 Disagree 3 Neutral 4 Agree 5 Totally agree

) o ¢

digital opinion leaders

groups having high interest in the policy, strong
influence, or extensive knowledge about its topic
relevant issues posed by citizens (with respect to
the policy) or relevant needs of them

proposals for improving it or solving its problems

new arguments (positive or negative ones) about
it

0000C
0000C
0000
0000
0000

3+
and in particular for the early identification of:
Mark only one oval per row.

1 Totally disagree 2 Disagree 3 Neutral 4 Agree 5 Totally agree

new emerging relevant issues in the society or O Q O Q Q
relevant needs
new emerging proposals in the society for Q O Q Q Q
improving it or solving its problems
4+
for assessing for each of the positive arguments in favour of an existing or under formulation policy or negative arguments against it:

Mark only one oval per row.

1 Totally disagree 2 Disagree 3 Neutral 4 Agree 5 Totally Agree

o D CY C
)
)

O
)

5. Answer the following questions concerning the crowdsourcing capability offered by NOMAD *

To what extent do you agree with the following:
Mark only one oval per row.

the level of interest/discussion in the society

the attitude/sentiment of society (positive —
neutral - negative)

the change over time of interest/discussion and
attitude/sentiment

whether there is uniformity/homogeneity with
respect to this attitude/sentiment, or there are
sub-groups with different attitudes/sentiments
the main groups expressing positive or negative
opinions about it

00000
0000
0000
0000

1 Totally disagree 2 Disagree 3 Neutral 4 Agree 5 Totally Agree

O O

The results provided by this platform, such as
opinions, issues, needs, proposals, arguments,
are representative (or at least indicative) of the
ones prevailing in the society as a whole (and do
not represent a small portion of citizens)

The above are non-biased and non-manipulated

These crowdsourcing results can be of high
quality and can compete experts analyses on the
specific policies

The synthesis of these results can contribute
positively to the policy formulation in the particular
sector (e.g. energy / health sector / Open Data)

0|00 O
0100 O
0|00
0|00
0|00 O
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6. Answer the following questions concerning NOMAD viewed as an innovation: *

To what extent do you agree with the following:
Mark only one oval per row.

1 Totally disagree 2 Disagree 3 Neutral 4 Agree 5 Totally agree

O OO O

Is better than other existing traditional or
electronic methods used for similar purposes in O

public policy formulation process

Is compatible with the public policy formulation

processes, as they are applied in European Q Q Q
countries or in European Commission, and can be

integrated in these processes

Is compatible with the needs, the mentalities and

the values of people designing and applying O O O
public policies

Can be initially applied in small or medium scale

applications in policy making before proceeding to O O Q
a larger scale application

0|0
0|0

7. Answer the following questions concerning the ease of use of the NOMAD system *

To what extent do you agree with the following:
Mark only one oval per row.

1 Totally disagree 2 Disagree 3 Neutral 4 Agree 5 Totally Agree

The NOMAD platform is in general easy to use Q Q Q O

The whole approach is in general easy to apply
and does not require extensive effort

Q) D )
The visualizations are easy to understand C) @ C) C)
o O OO

The exact text segments from the initial sources
(e.g. concerning each policy, each word in the
wordcloud and each argument) are useful and
provide a further and deeper insight

0 000

8. Which other graphical presentation analysis of results would you
consider as necessary but is not currently provided?

9. Can you see any weaknesses, possible problems or risks in this new
approach of public policy making support proposed by NOMAD?

10. In general which improvement would you propose?

Personal Information

11. Gender *
Mark only one oval.

12. Age*
Mark only one oval.

O 18-30
O 31-40
O 41-50
O 50+

13. Occupation *
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C2.  Passive Expert-Sourcing Evaluation Questionnaires

Expert knowledge acquisition perspective

1. To what extent this ICT-based method is useful *
Mark only one oval per row.

Totally
Disagree

Totally

Disagree Neutral Agree Agree

for identifying highly

knowledgeable and credible

experts on a specific public @ D D D Q
policy related topic we are

interested in

for finding existing high quality

documents (already published in

various websites, blogs, social

media, etc.) authored by experts

concerning a specific public Q @ @ C) @
policy (existing, under

development or proposed) we

are interested in

for the acquisition/collection of

high quality expert knowledge

concerning a specific public

policy (existing, under Q Q @ D @
development or proposed) we

are interested in

for the transfer of policy related

knowledge from experts to the

participants of the democratic

public policy formulation

processes (such as members of

parliaments and their assistants, Q Q Q Q D
representatives of various policy

stakeholder groups, journalists,

etc.) and higher rank

government employees involved

in public policies formulation,

for assisting the above

participants of the democratic

public policy formulation

processes for having a better, @D CO O O O
more substantial and

constructive participation in

public policy debates

in general for reducing the often

existing gaps between the

experts-technocrats and the

above participants of the

democratic public policy

formulation processes, by Q @ @ @ @
enabling the later to access and

understand better the

knowledge, opinions and

proposals of the former
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Social problem elucidation perspective

2. To what extent this ICT-based method is useful in order to identify for the underlying
social problems that have to be addressed by various public policies: *

Mark only one oval per row.

Totally
Disagree

th rticular i that — —
poesgg ICular iIssues that are C) ( ) C) (D ( )

particular proposals
(actions/interventions) to ( ) ) ) ( J
-, -
S

resolve them
O O

Disagree Neutral Agree

positive and negative arguments o

conceming such existing D

proposals

the existing attitudes/sentiments

(positive or negative) concerning

the above problem elements @ ( )
(i.e. particular issues, proposals,

arguments)

time wise changes of the above

problem elements, e.g. with o
respect to their intensity, or (:) ( ) (:) C ) F)
attitudes/sentiments against

them

whether there is in general

consensus about the above

problem elements or there are @ ( ) @ D ( )
sub-groups of experts having

different perceptions on them

if there is no consensus, to

facilitate convergence between

these sub-groups concerning

the above main elements of the L L L

social problem: issues, L) ( ( ) (J ( )
proposals of o o o
actions/interventions for

resolving them, and also their

advantages and disadvantages.

J10

0
0
0

-/
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Innovation diffusion perspective

3. To what extent this ICT based method *
Mark only one oval per row.

Totally Disagree Disagree Neutral Agree Totally Agree

is a better way for the

acquisition/collection of high

quality expert knowledge concem-

ing specific public policies

(existing, under development or - O O O D)
proposed) in comparison with

other existing ‘physical’ or

‘electronic’ alternative ways for

doing this

is a better ways for identifying

highly knowledgeable and credible

experts on a specific public policy

related topic we are interested in O O O Q Q
comparison with other existing

‘physical’ or ‘electronic” alternative

ways for doing this

is compatible with the public policy

formulation processes as they are

applied in European institutions

agg‘ln Eumpea‘r)\ countries, and C) D D C) C)
can be integrated in these

processes

is compatible with the needs, the

mentalities and the values of the

participants of the democratic

public policy formulation

processes (such as members of

parfiaments and their assistants, - O OO O
representatives of various policy

stakeholder groups, journalists,

elc.) and the ones of higher rank

government employees involved

in public policies formulation,

its practical use by the above

participants of democratic public

policy formulation processes and D) O O O @)
government employees is easy

and does not require much effort

it can be initially applied in small

scale pilot applications in order to

assess its capabilities, advantages

and disadvantages, before D Q C) D D
proceeding to a larger scale

application of it

is an innovation highly visible to

the colleagues and collaborators

of each adopter so that a wider C) C) C) C) C)

interest in the adoption of this
innovation can be generated
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APPENDIX D: VALIDATION SCENARIOS

D1.  Passive Crowdsourcing Validation Scenarios

Scenario 1: Photovoltaics, Invests and Financial Crisis

Authoring Tool 1.

o v A WD

~

10.

Visualisation 11.
12.
13.

Module

14.

15.
16.
17.

18.
19.
20.

21.

22.

Create a new domain "Financial Crisis” and make it available to
other users to reuse it

Add the domain entities “investments” and “resources”
Add the entity “energy” below the entity “investments”
Delete the entity “resources” from the domain model
View the public policy models

Open the “Increase RES penetration to electricity networks”
policy
Select the entity “Invest to Photovoltaics”

Add a new negative argument “... crisis” under the entity “Invest
to Photovoltaics”

Load the entities of the “Financial Crisis” domain

Link the entity “Invest to Photovoltaics” with the entity “energy
investmens” of the “Financial Crisis” Domain

Select the “Photovoltaics” term from “Energy” domain

Find the overall sentiment towards the “Photovoltaics” term

Find the time period where the "Photovoltaics” entity was
discussed more positively

Find the five terms that are discussed more with respect to the
“Photovoltaics” entity

Find the sentiment towards them
Select the “Increase RES penetration to electricity networks” policy

Find which of the policy components related with this policy is
discussed more

Select the “Invest to Photovoltaics” policy component
Find the overall sentiment towards this policy component

Find the argument of this policy component which is discussed most
negatively

Find the three most negatively discussed terms regarding this
policy component

Find the time period in which the “Increase RES penetration to
electricity networks” policy has been discussed more
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23.

24.

25.

Switch to the Audience Comparative View and define two
audiences. The first one will consist of men between 30-40 years
old and the second women between 40-50 years old. Find out
which terms has the highest difference in discussions among these
groups

Find out which term has the highest difference in sentiment among

the two groups

Find the characteristics of the citizens (age, gender, educational
level, origin) who have discussed more against the “Invest in Wind
Power (onshore and offshore)” policy component

Scenario 2: Extraction of hydrocarbons in Greece: problems & prospects

Authoring Tool 1. View the public domains
2. Open the “Energy” domain
3. Rename the entity “HC"” to “hydrocarbons”
4. Move the entity “hydrocarbons” below the entity “..”
5. View the public policies in the “Energy” domain
6. Open the policy “Exploit own Fossil Fuel sources”
7. Select the policy component “Promote Hydro-Carbons (HC) drills
on areas of interest”
8. Link the policy component with the entity “hydrocarbons” of the
“Energy” model
9. Add the negative argument “ “ below the policy component
““Promote Hydro-Carbons (HC) dfrills on areas of interest”
10. Change the polarity of the argument from negative to positive
Visualisation 11. Select the “Energy” domain
Module 12. Find which domain entity is the most discussed
13. Find the five terms that are discussed more in the “Energy” domain
14. Find the sentiment towards them
15. Select the "hydrocarbons” entity
16. Find the overall sentiment towards the “hydrocarbons” entity
17. Select the “Exploit own Fossil Fuel sources” policy
18. Find the most discussed terms between the period “January —
March 2013”
19. Select the policy component “Promote Hydro-Carbons (HC) drills
on areas of interest”
20. Find the sentiment of women between 30-40 years old towards this

policy component
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21.

22.

23.

24.

25.

Set the time period “January — March 2013” to see changes on the
trends over this time period

Find the geographical location, where this policy component is
discussed more

Find the three negative arguments of this policy component
discussed more

Switch to the Audience Comparative View and define two
audiences. The first one will consist of men between 30-40 years
old and the second women between 40-50 years old. Find out
which terms has the highest difference in discussions among these

group

Find out which term has the highest difference in sentiment among
the two groups

Scenario 3: Household heating, oil, gas, financial burden households

Authoring Tool 1. View the public domain models
2. Open the domain “Energy”
3. Create a new policy “...” and make it available to other users to
reuse it
4. Add a policy component “..."
5. Add a positive argument under the policy component “..."
6. Change the policy model from public to private
7. View the public policies in the “Energy” domain
8. Select the policy “Increase RES penetration to heating / cooling ”
9. Change the policy component “Regulate Solar Thermal use above
50% in heating/cooling/hot water generation in buildings,
industrial, agricultural sector” to “..."
10. Delete the policy model “..."
Visualisation 11. Select the “Energy” domain
Module . . " " .
12. Find the overall sentiment towards the “Energy” domain
13. Find the five terms that are discussed more, positively in the
“Energy” domain
14. Select the policy “Increase RES penetration to heating / cooling ”
15. Find the overall sentiment towards this policy during the period
between “September to November 2013”
16. Find the five terms that are discussed more with respect to this
policy
17. Find the sentiment towards them

Aggeliki Androutsopoulou — February 2018

198



Appendices

18.

19.

20.

21.

22.

23.

24.

Find the characteristics of the citizens (age, gender, educational
level, origin) who have discussed more on the policy

Select the policy component “Regulate Solar Thermal use above
50% in heating/cooling/hot water generation in buildings,
industrial, agricultural sector”

Find the most positively discussed argument against this policy
component

Select the argument “Not yet considered a primary source but a
supplementary one to conventional oil/gas heating systems which
can provide output in cloudy days”

Find in which time period this argument has been discussed more
negatively

Find the three terms discussed more by “men between 50-60 years
old” with respect to this argument

Switch to the Audience Comparative View and define two
audiences. The first one will consist of men between 30-40 years
old and the second women between 40-50 years old. Find out
which terms has the highest difference in discussions among these

group

26. Find out which term has the highest difference in sentiment among

the two groups
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D2.  Passive Expert-Sourcing Validation Scenarios

1.

To create a new user account on EurActory and claim your expert profile

Valid email, Twitter and Linkedln accounts

Go to http://euractory.eucommunity.eu/

Click the “Login” menu item

Create new account
Click the “Create new account” button.

Fill in the following fields “Username”, “E-mail address”, “What
code is in the image?” and press the button “Create new account”.

You receive a welcome email to your email account by the EurActory
service in order to activate your EurActory account.

You click the activation link which is included at the received email.
This drives you to the EurActory reset password page

Click Login button

Provide your password and click Save button. This action drives you
to the connections page.

In order to link your LinkedIn and your Twitter accounts to your
EurActory account, click the “Connect your LinkedIn account” and
the “Connect your Twitter account” buttons

m Connect your
LinkedIn account

\,

u Connect your
Twitter account

\

10. Click the “Settings” tab
11. Fill in the expert profile fields
12. Click the “Create expert profile” button

After the above steps the EurActory’s admin service activates your expert
profile (This is an asynchronous back office process. That means that you have
to wait until the back office process has been finilised).

User creates an EurActory account
User links his/her LinkedIn & Twitter Account
User claims his/her expert profile

User peer assess an expert
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e  User cannot create an EurActory Account
e  User cannot link his/her LinkedIn Account
e User cannot link his/her Twitter Account
e User cannot save his/her expert profile

. User cannot search for an expert

U User cannot peer assess an expert

To claim your expert profile on EurActory

Existing expert profile in EurActory.
Valid email, twitter, Linkedln accounts with a claim link that you receive

at your email.

1. Your receiver an email with a claim link is into your e-mail account
that drives you to the EurActory’s experts profile activation page.

2. The first step of the activation process is to press the “This is me”

button me

3. The second step of the activation process is to confirm your
identity by signing in with Twitter, LinkedIn or Facebook

4. In the Connections page you link your LinkedIn and your Twitter
accounts to your EurActory account, click the “Connect your
LinkedIn account” and the “Connect your Twitter account” buttons

m Connect your
LinkedIn account

Connect your
Twitter account
5. At the bottom of the same page you can add your topics of

expertise by clicking the “Choose some topics” drop-down list and
selecting the appropriate topic.

6. Click “Save” button to save your expert profile

7. Click “View profile” button to check your profile’s details

e User claims his/her EurActory expert profile.

e User cannot claim his EurActory expert profile
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e Expert cannot claim topics of expertise

To search an expert based on his/her rank for a predefined topic

1. Go to http://euractory.eucommunity.eu/
Click “Topics” menu item

Click on a topic submenu item (ie.”Energy Union”)

Sl

Get the list of the ranked Expert profiles. The rank number of each
expert is presented in yellow circle.

5. Get the list of of the top 5 ranked in the subtopic “Energy
Efficiency” Expert profiles of the category “Influencers”

e User gets a list of the ranked Expert profiles

e User cannot get the list of the ranked Expert profiles

To search expert profiles by topic, claim topics of expertise and to share an
expert profile

1. Go to http://euractory.eucommunity.eu/ or Click “Home” menu item
Search for an expert at the search field

Click his/her photo to see his/her detailed expert profile

= W

Click the “Tell others about this person’s expertise” button to peer
assess the expert

Tell others about this person’s expertise

5. Click the “Expertise” list to associate multiple topics with the expert.

6. Click "OK" button to finalize the peer assessment
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7. Click any of the share button to share the selected expert profile
Share on:

Q.

e  Userengages in peer assessment and validates the claimed topics
of expertise of other expert profiles

e  User shares an expert profile

e  User cannot share an expert profile

e Expert cannot be claim topics of expertise for other expert profiles

To search expert profiles by organisation

1. Go to http://euractory.eucommunity.eu/ or Click “Home"” menu item

2. Search for the experts of and organization at the search field (ie.
European Parliament)

e User gets a list of expert profiles on a topic or a sub-topic
belonging to a specific organisation

U User cannot get expert profiles from the organisation

To change view parameters’ and to get informed about EurActory and EU
COMMUNITY

1. Click the French flag icon

2. Click the icon to increase fonts size
Sk 0y =

3. Click the "About” menu item

Aggeliki Androutsopoulou — February 2018 203



Appendices

e  User gets functionalities description in Frencs

[ User gets larger fonts in screen

e  User reads information for EurActory and EU Community project
at he About page of EurAcractory

e User cannot share change language

e  User cannot increase fonts size

e  User cannot read information for EurActory and EU Community
project at he About page of EurActory

To login with your user account on PolicyLine, view all topics and get all policy
processes under a topic

Valid account

1. Go to http://policyline.eucommunity.eu/

2. Click the “Sign in” menu item

3. Fill'in the following fields “Username”, “Password” and press the
button “Login”.

4. Get the list of all topics

5. Click the button “More” under “Future of the EU” topic

6. Get the list of all active policy processes under this topic

7. Click on the “TTIP" policy process

8. View the timeline visualisaition to get an overview on the policy

process

9. Click on the zoom button to scale and the arrows to scroll back to
time and see what documents have been published before year

« =

O}

2012

10. Get the most relevant document published by Press Media
(through the circle’s size)

11. Click on the document “REPORT OF THE TENTH ROUND OF
NEGOTIATIONS”

12. Scroll down to see the summary of this document
13. Click on the button “More Details”

14. Check whether the document is subjective or objective
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15. Check how the documents has been rated

16. Access the document by clicking the source link

e  User login in PolicyLine through his/her EurActory account

e  User views topics/ policy processes

. User gets timeline visualisation

e  User gets most relevant documents

[ User gets more information on a document

e User cannot login in PolicylLine through his/her EurActory
account

e  User cannot view all topics/ policy processes

e  User cannot get timeline visualisation

[ User cannot get most relevant documents

e  User cannot get more information on a document

To login with your user account on PolicyLine, find the proposal document of
a policy process, view the proposals’ options chart and view its author’s profile

Valid account

1. Go to http://policyline.eucommunity.eu/

2. Click the “Sign in” menu item

3. Fill'in the following fields “Username”, “Password” and press the
button “Login”.

4. Get the list of all topics

o

Click the button “More” under “Innovation and Entrepreneurship”
topic

Click on the “Digital Single Market” policy process
View the proposal documents in this policy proposal

Scroll down to the Proposal Options section of the webpage

@ e N e

View the top rated proposal document
10. Read the description of this policy process

11. Click on the author of this process to view his profile in EurActory
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e  User logins in PolicyLine through his/her account
e  User finds a policy process under a topic

e User gets the proposal documents of the process
e User gets the proposal options chart

e User gets the description of the policy process

e User accesses the profile of the author of the process

e  User cannot login in PolicyLine through his/her account
e User cannot find policy process under a topic

e User cannot get the proposal documents of the process
e  User cannot get the proposal options chart

e User cannot get the description of the policy process

e  User cannot access the profile of the author of the process

To create a new policy process on PolicyLine and add a new document on the
process

Valid account

1. Go to http://policyline.eucommunity.eu/
2. Click the “Sign in” menu item

3. Fill'in the following fields “Username”, “Password” and press the
button “Login”.

4. Click the button “More” under “Aegean Test Topic”

5. Click on the button “Create Process

6. Fill in the following fields
Process Title: “Entrepreneurship and Startups”

Description: “To bring Europe back to growth and create new jobs, we need
more entrepreneurs. The Entrepreneurship 2020 Action Plan is the
Commission's answer to challenges brought by the gravest economic crisis in
the last 50 years. It is a blueprint for action to unleash Europe's entrepreneurial
potential, remove existing obstacles and revolutionize the culture of
entrepreneurship in the EU. It aims to ease the creation of new businesses and
to create a much more supportive environment for existing entrepreneurs to
thrive and grow.”
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EUR-Lex Link: http://eur-lex.europa.eu/legal-
content/EN/TXT/?uri=CELEX:52012DC0795

Add two process steps: Consultation Publication (until 29/11/2015)
and Action Plan (from 30/11/205 until 2/12/ 2015)
Click Submit

Policy Process Editor

Here you can create/edit a policy process. Please enter all fields and then press "Submit" to see the process
in PolicyLine.

Process Title

Description

EUR-Lex-Link
(optional)

Besides the basic information, please also provide information about past and upcoming steps in the
process. These can also be changed later.

Process Steps Start Date End Date Name of Process Step
2016-02-09 2016-02-10 _
Add another Process Step

Submit

7. Click on “Entrepreneurship and Startups” process

1

8. Click on the button “Add a document to this process’

Add a document to this process

9. Fill in the following fields

Aggeliki Androutsopoulou — February 2018 207



Appendices

Enter Document

Please provide additional information.

@ Document is not published online yet.

Author
Date 2016-02-09 B
Description
Vi
Proposal O Yes
Document o No
Author Category © EU Institution

© International Organization

© National Government / Political Party
© Local & Regional Government

© Civil Society / Advocacy

© Academic / Research

© Business / Lobbying / Trade Union
© Press Media

© Think Tank

Save and return Save and add another

10. Click Save and return

11. View the new document in the process

User logins in PolicyLine through his/her account
User creates a new policy process under a topic

User adds a documents to the process

e  User cannot login in PolicyLine through his/her account
e User cannot create a new policy process under a topic

e  User cannot add a documents to the process

To login with your user account on PolicyLine, find the a document of a policy
process, rate and share it on Social Media

Valid account

1. Go to http://policyline.eucommunity.eu/

2. Click the “Sign in” menu item

3. Fill in the following fields “Username”, “Password” and press the
button “Login”.

4. Click the button “More” under “Aegean Test Topic”

5. Click on “Entrepreneurship and Startups” process
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Click on document
Click on “More Details”
Under the rating panel click “Rate now!”

Rate the document and add a comment

10. Click any of the share button to share the document link

Q |
li u m |

User logins in PolicyLine through his/her account
User finds a document under a process
User rates and comments the document

User shares the document on his/her Social Media

User cannot login in PolicyLine through his/her account
User cannot find a document under a process
User cannot rate and comment the document

User cannot share the document on his/her Social Media
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