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Abstract

Background and Objectives: The Open Knowledge Foundation (2012) defines the concept of "open data”
as follows: Data available to the public continuously and freely and without any technical restrictions
for reuse. Governmental open data is a subset of public information that is made available to the public
in the form of open data. In essence, the "ecosystem" metaphor is used to describe the complex
relationships between actors in different organizational environments that are responsible for
producing data, creating sufficient conditions for data sharing, and creating value based on open data.
The purpose of this study is to review the concepts of innovation and value creation in an open data
ecosystem through the study of research projects addressing open data-related topics such as open
data-based innovation and value creation from data. Therefore, the primary concerns of the present
study include reviewing related research, identifying key components and dimensions of open data
and open data ecosystems, studying how to create value and open data-based innovation, and
addressing the complexities and barriers to open data innovation.

Methodology: The present study is classified into the class of survey papers. To collect data relevant to the
research objective, the following keywords are searched in trustworthy scientific databases such as
Science Direct, Emerald, Springer, ACM Digital Library, and Google scholar: open data ecosystem,
open data innovation, open data framework, competitive value creation based on open data,
innovation creation based on open data, open data applications, and similar keywords. Then, resources
related to open data and data-based innovation are extracted using the snowball method with a
maximal approach. In total, 25 published external references from 2014 to 2021 are selected with
relative comprehensiveness on the subject (numerous studies are discarded due to the lack of a new
idea compared to the selected studies). The criteria for including external references in this study are
valid books, conference papers, and journal articles indexed in JCR, Scopus, and Master Journal List
databases, as well as the relevance of the title and abstract to the objectives of the present study.
Subsequently, searches in Persian scientific systems such as Scientific Information Database (SID),
Iranian Research Institute for Information Science and Technology (IranDoc), Noor specialized

journals database (Noormags), and Iran Magazines Database (Magiran) are conducted through the
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following keywords: open data, data-based innovation, open innovation, creating value based on open
data and similar keywords. The time frame and screening process are not applied in search of Persian
references, due to the small number of internal research. After collecting data, findings and research
results are extracted and analyzed individually.

Findings: The results of resource analysis are presented in the following distinct sections: 1) Identifying
key components and dimensions in open data applications 2) Identifying the components and
requirements of an open data ecosystem 3) Creating value based on open data 4) Creating innovation
based on open data 5) The complexities related to creating innovation based on open data. Careful
attention to the legal, political, social, institutional, technical, operational, and economic dimensions
is very effective in addressing open data and creating innovation challenges. Technical and social
considerations are influential for open data applications, data-based approaches, application-based
approaches, user-oriented approaches, and network and ecosystem approaches. Essential capabilities
for the successful creation of open data-based innovation are IT-related capabilities, skills, and
organizational capabilities. The process of creating innovation based on open data is complex due to
various reasons such as the multiplicity of existing actors. Non-standard, inconsistent activities reduce
information interaction and potential opportunities to create open data-based innovation. It is difficult
to accurately predict when and how users use open data. Basically, the value created by open data
innovation is completely intangible and immeasurable. Legal and socio-cultural considerations are the
most important challenges realizing the governmental open data ecosystem in Iran. Institutional and
political dimensions are moderate in importance. At the same time, the operational and process,
economic and technical dimensions are of the least importance.

Discussion: Open data and the resulting innovation provide a platform for creating values that did not
previously exist in the business. Given the impact of open and versatile data, as well as the role of new
products and services in creating sustainable value, governments and data-driven businesses must
provide the opportunity to create value in society through publishing their data, and value creation
through content creation. At the same time, they must encourage value creation through creating
digital content and developing digital and commercial products and services through shared
information and facilitated market mechanisms.

Keywords: Innovation, Market Mechanism, Network Mechanism, Open Data Ecosystem, Use- and User-
oriented approaches.
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JCR Journal article 6,8,9,13,14,18,19,20,25,27,28,30 5
Book Springer 12,15,21,22 6
Book world Scinetific 24 7
Book/»> Ph.D. thesis > Research 10 8
Conference paper 11,12,16,22,29 9
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Table 3. Dimensions related to the significance of open data

Skl z
Description of dimensions

Slxl
Sbesls la Jasdly sts 5 il 8 Gl onls (s (MBI 63137 5 e slas Shas 5 5 05
Concentrate on freedom of information acts, open data policies, open government instructions, notes and statements

U)}isu'ﬁwl:a@\_}i\d}@y}ﬁw‘

Dimensions
S8
legislative
sl
The importance of both political evolutions and political differentiation among countries political
..La:da)l)ég.»)jJJ}A\J)'LI;:\;gk}lgb_\}aqufdhul&ﬂ);Q}L&J}h)ﬂdﬁﬁjdquwwl e
Examines the importance of cultural differentiation between countries and discrepancies in agendas related to the social sociai
advantages of opening data
s 5 a3 sd a5l slaesls b bl o S Jb bl sl
Focuses on financial benefits which come with open data economical
S o dSTE 5l (glmosls B 5 sl oo 5 e (6,88 4 o et sle
Emphasizes the ways in which organizations allow and push the publication and adoption of open data institutional
Ao o Olas |y 5L slaesls Sl eslial gl Lole g eslanal Sthes
Highlights the use of open data and the demand for being able to use open data operational
S n ST b esls (Gaiatlo 5 s Wapt 65T 03 Lueal s
Emphasizes the importance of open data technologies, open data platforms and open data substructures technical
53,08 5 S0y sl e 5,0y conls e 513 S5sy b (Fs lresls (gl sk slazxl 5 B ol

An3 gn o o a1y 3 S 55 0l ¥ sitor ol s ST 5 45053 S5 5 NS 515 805 5 Sel 508 5 gomn 1)l

.(Dawes et al., 2016)
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Table 4. Social and technical design considerations for Open Government Data programs
Sl PR Jts o
1stmgul§ 8 ‘te 1stmgl‘us 8 soct Examples Perspective
considerations considerations
(Sunlight Foundation)
o3l a8 gazee olulid Open data certificate (certificates.theodi.org) !
© ) 3l claes! & Ll el Open data index o e :.éjgj‘})
(eSS slaesls a5 sazes Sl S 55 oladl gl (index.okfn.org) Data-oriented
(035 o fwd 33 5 CuiS Open data census (nationalcensus.okfn.org) approaches
Open data monitor (opendatamonitor.eu)
e 5ln 555 Sl UN eGovernment Survey
Glaesls sl Sl ot 5la S5 3 3k slaesls (UNDESA, 2014) s aali g3 S
) Developmental stages (Sayogo et al., 2014) Program-oriented
P 3t (P92 5 slaosls CnSb Stewardship and usefulness approaches
93 5besls ol glas al, (Dawes, 2010
O 5 )l s Sl f e European PSI Scoreboard 53,05 5508,
) s dal (www.epsiplatform.eu/content/european-psi- ’ )
Laasls 1 eslizal € it scoreboard) s S
O (6l b Sty Slaus SOD SR Open Data 500 (www.opendata500.com) Use- and User-
o3kl (gl " 5 S slads Business models (Ferro and Osella, 2013, oriented
Laosls 31 sdome Bonina, 2013) approaches
e . - OECD open data framework
(S galal b Jul g (Sbaldi, 2013)
AE sl E5ylsleul & 5 Jalge 1) 35l kel & Slojl 5 556 Open Data Barometer 35085 5 jleal )
5 PR www.opendatabarometer.or! & :
L l? rag o f 2t S ( Coﬁlmon framework ¥ )l;fjl .
Bl o slaanslie 5 kg, (WWW& GovLab, 2014) Score:arré‘:cc}‘lé’s’“l’ad
i slas S General impact framework pp
= - (Granickas, 2013)
Ol b 2bs
303 Sl Sy 5 Sl Socio-technical approach
Oy 3 Obe Byl 52,555k (Zuiderwijk et al., 2014) S 5 4855 S5
Il Ecosystem concepts (Harrison et al., 2012; Network and
SR Heimstadt et al.,, 2014) ecosystem
g ke Information polity (Helbig et al., 2012; van approaches
e Eay 1 Schalkwyk,2012)
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Table 5. General framework for open data initiatives

b biz pE d>
Challenges Benefits Action Step
Sl p 5> Cglie o5 shasl 4 Odisn ol
Resistance to change Inspire team members
oK Ol
Lack of collaboration o Sl Lﬁl“;“\ﬂ‘ﬁ e 2l S Cn S 5 (5 ety il slow s s
. - . .1: . . .. 2 O
Bl lgr 258 Gain the ability to negotiate complexity  Establishment of leadership Creatin.
Deficiency in technical skills and three?)asig
Colal )40 53 CL‘?‘ sl Governance structure
SIS, SE b Build consensus regarding goals
Bureaucratic mind-set A8 o sloul (g 5l3by 87 Sin b
Culture that engenders loyalty
Saales glad a1 e e Sl
Increased costs of coordination Increase the sense of community
slaze él;»
Conflicting interests - e s 5 SIS Oladys glulis
Bl Ol b s ol el s 558 Identifying key stakeholders
Lack of agreement Leverage the knowledge of both
5 - internal and external constituents
e By OB

Lack of public engagement
5&5)\}?}5:ﬂbd!4&\w_§p@b)‘5}i

-
Skl L5 0l -
. Help define strategic goals and value
Lack of sustained engagement e
Propositions
Align interests Ele Obs dsles
Lack of consensus ez 33l 5 Olda Cb s
Excessive ambition o 1L 51 i lbol Define the purpose of the initiative .
sl S
gy 5 DS $San 5L b Salen 53 LS = . Strategic definition
. ) . S5 g 5 S e (Ll |
,Failure to integrate the plan into the culture . L.
Promote clarity, focus and direction
operations and budget
Cd i Ol o 8l (gle &1
s oAl 0545 ol ol Provide a baseline from which progress
- ’A; ”)‘{'ﬂd di can be measured
e strategy becomes a dead letter
& o > S oty
Develop a sense of ownership in the plan
e e Jlo b it 5385 548 Lol glasjlgn gLkt
Secured funding and key resources Identify core competences that
Inadequate infrastructure 3G glacsle 5 can be leveraged Internal Jo1s b5
3513 5gms b i (o) L oS bl 3L appraisal
Find areas where there is room for
improvement
CatS o DD S paly o
Low-quality information Strategic analysis
S s 5 St o g o a5 S D I 0 52 0305 LS I Dbl s
,Problems with safeguarding privacy ) Sl ol sl lrs
security and legal issues ,Ensure data quality in terms of accuracy ~ Prioritization criteria
Olejon sb 4 sdaze (laes 1 g5, S A 5ms consistency and timeliness
Temptation to initiate too many projects
Simultaneously
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Challenges Benefits Action Step
Silo mentality s Ciad s> e ke s i)
Hierarchical culture 31 salab <Ka 5 Enhance policy decisions and
Rigid legislation <aww 5 Cdw ol 88 government services
jgsarcr:,ﬁ:w;\);jlia:l;ﬁdf): 5’-&\»&}6)&&
Fos p8 Collaboration and
Understand the role of open datain a coordination
broader public ecosystem
el (5,8 5w 5 5Ll s
Facilitate the dissemination and use of
information
Yods iz Sledbl g5y 5 ASTT SIS 425 s
information”broadcasting” Emphasis on Facilitate the user experience
¢ ik Cotl )
S eslial ol Lo Platform infrastructure

Il G %
Procrastination
aled o gl 51 i slacdge 051>
Overly optimistic deadlines
ool gl
No control
“:5);‘”—’)"&}"\-“‘6‘;!4“1,#5)?)(‘”
No penalties in the event of missed targets
28, Sl s bslns 595 2 S
A focus on metrics instead of behavior
Sl 5l 583 BOT LoaS” s oS gla b
Activities that are difficult to quantify
3743 3 b Slo e Olin (283
Confusion between leading and lagging
Indicators

el 56 Glacaly 5 0iSel oS (Glags s
Perverse incentives and unintended
consequences

Syl
Barriers appear

Lok

Delays
e

Failure

ol b sla $ai&
Off-topic public conversation

Sustain engagement and repeated use

o e JB o1 e sl
Create manageable phases

(s o S|
Create a sense of accomplishment
S0 S 2 5ty
Improve productivity
Ol fges
Facilitate monitoring
Slogesl (S5l gy
Optimize decisions

iy 2 3 (9 54 po
Save costs

385 65,75 Slanir oSS
Fulfill an essential aspect of strategy

G e el g
Assess the effectiveness of prior stages
s Sl iy Ly 58
Foster continuous improvement
Lol V‘*‘b‘: Cisa S &ucjb
Fine-tune initiatives
Sbesls blse 3l @KT SR
Increase awareness of the benefits of
open Data

S sl ¢ i (5531 5) 03531 55,0 il
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,more (innovation) Increase value added

more engagement)

S iss e Sl dsdr
Timeline and updates

S by
Planning
S sl ool s
key performance indicator
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Operationalization Implementation
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Monitoring and feedback feedback
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Figure 2. Open data competitive capability framework
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Figure 3. Open Data value capability architecture
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Table 6. Overview of factors driving and influencing data-driven innovation

Jolge Sl
Factors Classification

(J)\:M\i&,i;._,g@La:,g_,:su.;um)\f)g.mwsﬂ,_;éudzj)\@
Type of public values targeted (efficiency, effectiveness, transparency, accountability or engagement)
(Lad gn (sl g dlam 51 Calies (glao ) 5>) gkbldﬁmty
Type of societal problem addressed (different domains including smart cities)
(AS7 oo 3b b 3 gutoma | Lol 1oyl 93 aslizul SN Wosls (g W8 &S 2l 4 (gla ) some
Data sharing licenses (enabling or constraining the reuse of data) ol 5 63,280
(0,555 b (6,0 OISl ey ezl 1 5) (65T 55 0S5 gubes b Jlab a3 Strategic and political
Culture enabling or blocking innovation (risk-averse behavior, enabling collaboration with others)
(3375 Sl p o 553 5 e Gl s G515 )13 o 203 53) a3 5 e
Resources and budget (making available human resources, money and other means for innovation)
0315 e 6551 5 6K o5 gl 0SS
Incentives for stimulating data-driven innovation
(055 (s loolo 3T ¢ S )l (glness o 51858) (5557 5 Jlajlr K2
Organizational form of innovation (hackathons, data collaborative, living labs)
(;).sg;h;})a) 6&,..47'—6"];.5&5)&..&
Public-private collaboration (parties involved)
Llje g lady 58 o
Division of costs and benefits
(o 5 oo (slmasls (S ST 28l 4y (5315 1B ¢ o0 2 o m (2 coslitols ) Jadlly 5 05y ol Jot Sl
Potential and actual risks (misuse, privacy violation, racial profiling, sensitive data sharing etc.) Organizational
() &Ker 4 Joles p 56) Olain3 oy slezel
Trust among stakeholders (influencing willingness to collaborate)
(osls 3l oslizal b 6557 5 Sl s (6 0) OLSTHS 2ils 5 s Ul s
Capabilities and knowledge of staff (for being able to innovate using data)
(o 5 D)l S8l (55T 5 il p Sy e U1 8) 035 5 Sy ke
Project management (ability to manage the innovation process, to involve other parties etc.)
(8 b 5o Ol (o i) Lno3ls 4y (g >
Access to data (open, semi-open or closed access)
(6,08 5 035 Jol5 (ylzel (285) Laosls i
Data quality (accuracy, veracity, completeness etc.)
(o3l 31 sdes o3liul OISl osls LSl
Ability to reuse data Data governance
Laosls 18 ST 2l 4 5 3505 5 kb
Ability to process and share data
()53 5 (oen (laosls &) (g s 5 (g0 g o - D S
Local and country data privacy and access regulations

b 3 olT
Technology readiness
U e &P
Systems Technical

(o8 5245 dnesls Jlo 5 4y 25 )1 Ble 5 ¢ s 5 a1 Jama) Gzt (Slaatl 5 030 o s 5
Availability of supporting infrastructure (programming environment, data analytics software, cloud, etc.)
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Figure 5. Tensions and generative responses
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Table 7. Overview of potential emerging roles throughout the application lifecycle

Caad

Description

Jole g9
Type of actor

S o Syl O uS S b g esls a7 Ly 2kl 5L (slaosls
Promotes standardized open data and informs participants
s g 1yl 5 esls slaael 5 5 BN (sla fomoly 5 0313 anw 5 1y 5L slaosls (o ool 5 457 SN 51 3l
Creative individuals developing open data solutions and seeding the creative solutions and open

data applications

Ny rJn.J Los S L;Jf‘,b Sbesls slaasl 5 55 5L (slaesls 3l eslizal 5l dsl g oo & st.x.sc,S,»
Participants who can prevent or regulate the usage of open data in open data applications
s 5l 0313 (laal  adg) OB A 3t 8 L2l 01,18 5 Wl 0y T 0,18
Future users of the applications and lead users who are early adopters of open data applications

Kon glaasl p b1, OT L aias oo 3 28 Sos (658 Jomoly b 4l S 3l onlind b1y baaals 87 sl o

la2d
Promoter

Qlj\:jga.l.il
Idea seeders
ObLejlg,ys
Gatekeeper
el 0,8

Lead users

(b esls HI87s o Il Jle Ol o) dide 55 1y 355 caali s 51 oalazal CK.A G .,\:.'f@ "Lg.,\;'ﬁ\:...‘.{"

Actors who extend the applications with another application or technological solution or

“bundle” it with other applications

so that it improves the value when the application is used (e.g.automatic open data transmission)

oA Sdrw ¢

Extender

S a Kaalen 5315 1y Gl false 5 S o e 5 Jala Cilien D& 3 1y anls g Slodss 355148 _ole

Actor who translates the service value of the application throughout the various interaction

points and aligns and coordinators different actors

}a.,\.h\.fmJ{G\_)aA;.lTC;Ln.A,'6:j)\§$ha)}>)x)‘:\)aJ;f_TC;LAJéLSLAxJDf\)adm}:s\fgﬁb&

S o gale

Actors who have the ability to design future service scenarios and make future service touch

points visible and tangible

S o § 54 5 Sles et 8253 15 oy ATl 058l Slacs 5 il 5 o o8 ol
Actors who can describe potential value creation opportunities in the emerging operational

service network

QM&JM/V-?'};#

Translator/coordinator

Sledst #l b
Service designer

b 251 45 e b
Value constellation designer

Sl STy ] 9 G el yrlic A 5k

18 syl

Table 8. Elements of fluidity, affordances, and tools for affordances

Concrete tools

by 4, Shlgii 3 b 5l 6T 5 ey 53 B Rl

ol Dbl

Platform affordances

Wl 0 (A5 305 § Sl & P00 & (5 polic
Elements conductive to fluidity and generativity

Increased competition on innovation through
ranking proposals

il 3 5 i a0 515K clasly g
Events, hackathons, presence in Media
lashty 5 53 OLME sl 5 g
Presence of policymakers in the events
Sl (5 jles (sladUS
Participatory virtual channels
A Ten sl
Cocreation events
St o gode gla Rl
Concrete challenges from the administration
2l on e sl
Disclosure of Best Cases
b0 518 b 5l glaslt s
Events such a hackathons
il sloa o 9 0K 5L gLulid €25l
Authoring tools, identification of actors and
constituencies
a0 518 b 3l glasly sy (AT o2 (sl b,
Cocreation exercises Events such as hackathons
L slaesls 4 geme Lol g 3 Ol
Ability to request new datasets

OlysTs p ol 565575

Innovation and innovators

monitoring

s Rl

Increased external visibility

OsTs ol

Innovators monitoring

bl 5l 28T

Needs awareness

o e
3155 BT
Innovation awareness
o315 p oyl
Innovation monitoring
ObsT s ool
Innovators monitoring
OlysTs BT
Innovators awareness
b 51 AT

Needs awareness

il S b Rl G b Sl e leslgiy OL
Flow of new proposals through increased generative
capacity
Sl oL

Flow of extensions

High-levels of interaction

ls ST 2l
Knowledge sharing

IS S 4, 5 G5l A
Knowledge contextualization and ranking
Calina ol go 0S5l
Involvement of a diversity of actors

bolgi )57 5 YL b b
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Table 9. Open data absorptive capacity framework
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