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1 ABSTRACT

A fledgling and still scattered knowledge streamnaunti-disciplinary Smart city phenomena is devéhgp

For the development of smart cities intellectuahasi and a synthesis of quite diverse competenees ar
required to shape cities to becoming smart withowerall objective to ever more improve the quatityife

of its citizens in the most efficient and sustalealvay. Both, the master minds and operators bettiizd
development need to embark on an intensive changeegs, unlearn ingrained behavioral patterns and
internalize an innovative competence set. Thisarebeis aiming to address the shortage of botlitatlignd
transferrable skills that are needed for the variemart cities’ sectors differentiated by moretegie roles

of Smart City Planner and Chief Digital Officer a®ll as the more operational IT Officer. This study
addresses the gap of competences by providingrpnaliy quantitative and qualitative research figdimof

the still ongoing DevOps project.

Keywords: Chief Digital Officer, Smart City Plannéfechnical Competences, Transversal Competences,
Smart Cities

2 INTRODUCTION

The ever increasing popularity and speed of therS@ity movement is reflected by the results of@éh
initiated study revealing that the Smart City (S@arket grows at a yearly rate of 19% amountingrto a
investment volume of 800 bio US$ (Boehne, 2018)fu”Rher recent study by Berger (2019) with SC
decision makers and experts in 50 mid-sized casdsed, for example, about the key success factds€o
projects. A well- defined strategy and guidance ieaad with 58% the highest frequency level.
Contradictory to the primacy of strategy and guagronly 20% of the asked city representatives dad
strategy pointing to a still existing research gap.

The aim of this research is to differentiate pectipes and competencies between SC planners, digiedl
officer and IT officers. In order to successfullygpe with this intensive change and digital transfation
process and prepare for an effective and efficieture Smart City development, the administratotssim
thoroughly understand the complexity of smart argas, new digital technologies facilitating the SC
development and map newly required technical aadstrersal capabilities with newly emerging job
profiles. Aiming to support strategic and operatiloS8C administrators, the DevOps project, suppoied
ERASMUS + Sector Skills Alliances, (Project No.:16805-EPP-1-2018-1-EL-EPPKA2-SSA Erasmus+
Program) KA2: Cooperation for innovation and theleange of good practices-Sector Skills Alliances)
addresses the gap between today’s and futurels slemands of municipal workforce by emphasizing on
the exploitation of emerging employment paradigoshsas DevOps (http://devops.teilar.gr/). The fiah

of the project is the development of VET MOOCs mula to impart newly required technical and
transversal competences and skills provided on ad\doplatform. The project, furthermore, aims teate

an international community of best practice. livets to cover the following identified research gap

a. lack of explanation of the nexus between SmigytApplications, DevOps (Agile Software Developrtien
differentiated by a Citizen driven or Technologwdn perspective.
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b. Lack of a, so far, not existing integrated Cotapee/Skill Portfolio (IoT & DevOps Related Skilgs
Transferable Skills) from a Citizen Perspectivdetdéntiated by Planners and Chief Digital and ITi€efs.

c. Lack of academic models for individualized oarstardized Smart City Planning differentiated by
European countries.

The research is designed to achieve the followbjgatives:

(1) To investigate how the SC philosophy (citizdafitity driven, or technology driven or both) irdhces
the competences of SC team members.

(2) To investigate how the SC philosophy (citizdefitity driven, or technology driven or both) irdhces
SC service priorities and DevOps related decisions.

(3) To research to what extent different SC adrsive profiles (Smart City Planner, Chief Digitafficer
and IT Officer) require different IT/loT specifid general/transversal competences.

(4) To identify to what extent different SC Serviméorities, require different competences (speaify as
to DevOps) and training.

(5) To explore the situations when Smart Citiedggreither to work independently or to co-operaithw
external partners.

(6) To develop a conceptual model explaining theuneaof relationships between the three foci of the
project.

3 DEFINITION OF A SMART CITY

The interest in SCs was sparked exponentially on®010. Harrison et al. (2010) specifically delsed a
SC as an instrumented, interconnected and intetligigy (van den Bosch, 2017; Unhelkar, 2008; Gehind
Kotoulas, 2013). The operations follow the mainsios of SCs which is to improve the quality of lifce

its citizens pursuing the purpose of sustainabilihvenniemi et al.,, 2017). The 17 Sustainable
Development Goals of the UN Agenda 2030 serveragmative sustainability framework (United Natipns
n.y.). Expanding on the technological focus of élierementioned definition, the preconditions fd8@ to
flourish refer to the existence of a knowledge styci(Barth et al., 2017), an open innovation System
(Paskaleva, 2011), a user friendly connected sirinature (Albino et al.,, 2015), the use and smart
integration of resource endowments/equipment arnites (http://www.smart-cities.eu/model.html,:in
Griffinger und HaindIimaier, 2010) and, last but tesst, self- decisive, independent and conscidireins
(Griffinger and Haindlmaier, 2010; http://www.smaities.eu/model.html, in: Griffinger und Haindlreaj
2010). Hence, Smart Cities must ensure congruergtween needs and knowledge of citizens and
community at large, investments, social and ecollgustainability, digitalization, urban respornigijpand
technology (Angelidou, 2015; Bas Borsma, 2017).

4 CITIZEN AND/OR TECHNOLOGY DRIVEN SMART CITIES

Following Angelidou (2015), two main sub- categerfer smart cities may be found in the literatures
technology-oriented class and the people-orienteal @Vithin the technology-oriented direction, tieen
“smart cities” was examined primarily in relatiom potential improvements on city services in relatio
ICT developments, infrastructure and the greatesystem. Within this approach, smart SC technotogre
providing the foundation for initiatives of strategmportance to be developed (Angelidou, 2014)e Th
people-oriented approach places priority on the oflhuman resources, at individual or communitele
(Albino, Berardi and Dangelico 2015). Here, mosdlycial, economic and environmental sustainability
issues are addressed implying the heightened ienpmet of socio-technicality and of the richness of
diversity of perspectives among involved stakehsdge. citizens, businesses, NGOs or governmental
agencies).In line with Angelidou (2015), Zait (205ees a predominance of soft smart SC dimensimis s
as human and social capital over the hard SC dimenas they affect all other SC dimensions.

Taking the people orientated version into accowstgiological factors such as urban attachment,
belongingness or social and environmental relahipsshave a high impact on urban services (Belaethe
al., 2016; Angelidou, 2014). According to Zait (Z)LSC are currently assessing and developing their
idiosyncratic identity. The emphasis on citizen aggment or civic culture in this context is suppdrby
Gartner (2018): “Smart city initiatives are no lengbout optimized traffic patterns, parking mamaget,
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efficient lighting and improvements to public worlke way forward today is a community-driven, bott

up approach where citizens are an integral patesfgning and developing smart cities, and nopadtmwvn
policy with city leaders focusing on technology tfilans alone," said Bettina Tratz-Ryan researcle vic
president at Gartner” (Gartner, 2018). Howeveerditure suggests that the importance of citizenthen
development of smart cities is often overlookedligas, 2008; Hollands, 2015; Vanolo, 2014).

The importance of urban attachment, belongingnegiseoquality of social and environmental relatiops
point to consider sociological theory when devealgpiS.C. Relating exemplarily to identity, Arnett’s,
German’s, and Hunt's (2003) pioneering work caltsgiroviding additional social benefits to customer -

in the case of smart cities- citizens, beyond aelgeeconomic exchange relationship, as a logical
consequence of the integration of the sociologeatity theory. Identity focuses on the humandadh a
conceptual and methodological context, and carebarded as both, a desirable finality (i.e. sadeitity

or livelihoods of smart cities) and a mechanismatthieve it, as the central internal and external
communication platform (Balmer, 2008; Kaufmann,r&nita and Zakrzewski, 2015).

Relating technological developments to smart a@iywise domains, Tratz- Ryan and Finnerty (2018)xnn
interesting longitudinal study, portray an life /of technological progress. According to thesthans this
life cycle consists of five phases: innovationgeg peak of inflated expectations, trough of Hisibnment,
slope of enlightenment and plateau of productiMitytheir 2018 study, the authors hold that nonthefSC
technologies, so far, has reached the plateauwduptivity stage. Only Smart Lighting has reachezltlope
of enlightenment stage predicted to reach the glate less than 2 years. The most innovative tdolgieal
off springs, on the other hand, are Artificial Gexldntelligence and Autonomous driving level (batiil
requiring more than 10 years to end up in the plattage), smart building, data for good, data etgrlace
and 5 G, all occupying the Innovation Trigger st@bmtz- Ryan ad Finnerty, 2018).

Summarizing, whilst a focus on technologies maydase efficiency in designing IS systems, it mayoig
or neglect more complex social, organizational tawhnical factors (Eichhorn and Tukel, 2015). A fai
balance of the two directions is endeavored byDixeOps project.

5 DEVOPS

Specially, the analytics, application and partitigra (citizen centric) perspectives imply the enteth
importance of software development. SC which néedbecome more flexible to react to rapid
environmental changes, competitive and citizenraentequire innovative, albeit under researchegilea
software development approaches, such as DevOgslif€hature review revealed a still existing gdp o
explanatory research in this knowledge stream.eikample, Feijter et al. (2018) point to the laclaaflear
overview of practices aiding the DevOps adoptiondedinition of DevOps knowledge is provided by the
DevOps Institute (2019, p.15): “Working towardscemenon goal that enables the fast flow of plannedkwo
into production while achieving world-class stalilireliability, availability, and security”.

To shorten the time to market for the software poddDevOps is assembled from the words ,Develoginen
and ,Operations “. In software development, thisthod is used as an acronym combining the software
development (Dev) and software implementation/pation (Ops) phase (Lwakatare, Kuvaja and Oivo
(2015) requiring integrated work flows of IT opévatand DevOps focused IT teams within one business
unit to facilitate and speed-up the continuous a@pkent of new software features (Sebastian etCdl7R
From a business perspective, DevOps is better gpesied to address customer needs in short cyobs tim
(Lwakatare, Kuvaja and Oivo, 2015) than other safevdevelopment approaches. A framework describing
elements and outcomes of DevOps as well as probdetdeessed by DevOps by Lwakatare, Kuvaja and
Oivo (2015) provides a basic insight into the fimting of the DevOps approach.

Furthermore, Senapathi, Buchan and Osman (208}, povide a framework suggesting that DevOps leads
to improved user experience. A high level of agiiit product and services and a rapid deploymefiixes
through frequent continuous deployment of new featuesult in being more responsive to customedsee
In addition, by avoiding infrastructure delays dat& problems by the eliminations of the dev ans igam
silos, a higher level of team productivity is ceshisupported by more team control over deploymedt a
more automation. In tandem, improved user expeeiemz higher team productivity result in higherelsv

of competitive advantage.
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6 DEVOPS COMPETENCES FOR SC ADMINISTRATORS

This research synthesizes a wide range of litexadnd frameworks for a DevOps competence typolagy.

to be expected in this innovative research strearchnfiterature is from grey sources and many modeds

of conceptual or exploratory nature. One framewguiding this research was that of Wiedemann and
Wiesche (2018) with seven seven skill categoriai-¢tack development, analysis, functional, dexcisi
making, social, testing, and advisory skills) anldigonal 36 skill- sub-categories. One key findiofgthis
research strongly points to the integration of mecdl and general/transversal management
skills/competences. A further skill categorizatienprovided by Fitsilis, Tsoutsa, & Gerogiannis 18D
differentiating by technical, behavioral and combex sills. Another framework which seemed suitablbe
validated resulted from the conceptual work of Haglet al. (2016). They clustered the competenuesa
holistic competence model consisting of 4 categoead 26 sub-categories. The researchers suggest an
applicability of the model in terms of an ‘indus#y0 readiness check’ by displaying multivariatéadato a
two-dimensional radar chart. The key charactegaticthe Industry 4.0 phenomenon in terms of inseda
interconnectivity, real time data exchange, mach@aening based on artificial intelligence implyisglf-
controlling production systems suggested the relexvaof the model to be validated. Expanding on the
model of Hecklau and al. (2016), especially in ®rof contextual skills Fitsilis, Tsoutsa, & Geragnis
(2018, p.132) suggest that training of technigalngversal and contextual skills should be difféa¢ed by
the respective industry sector, software developraed operations lifecycles, proficiency, up toeddigital
technological developments and job profiles.

The importance of innovation stimulation and stgrtacceleration was underlined by Bas Boorsma (2017
In addition, civilizational competences to openatitize the soft SC dimensions which are forwardgddit
(2017) are suggested to be added to the compepeteCivilization competences comprise entrepreaéu
culture, discoursive culture, civic culture andlgaiulture. Furthermore, Minnesota (2016) pointsstili
existing training gaps relating to specific aspeéctthe technological competence category: skélated to
product design in relation to product discoveryijllskon user experience design and on software
architecture; covering loT topics. Moreover, BE2016) relates to gaps of digital competences ctlyreot
covered by curricula: product management relatezsosoftware lifecycle related ones; infrastructanel
operation related ones; resource management redatsiand cultural ones. DevOps practitioners ([psvO
Institute, 2019) highlight key categories of skiits be agreed upon by three levels of employedsvél-
executives leading the business or IT strategy;agement and IT team and project leaders; and ohaivi
skill contributors. They differentiate between misive, nice to have and optional skills, a methisd a
applied for this research. A descriptive reseaifcthe Institute shows that process skills and keage as
well automation skills are must-have (>50%) shkillsilst soft skills are a must have for C-Level eayges
and team and project leaders. It is interestiiad) tbham interaction patterns for software delivargcale are
regarded a very important success/fail factor by BrevOps practitioners. Besides focusing on interna
stakeholders, Feijter et al. (2018) suggest inolgdexternal stakeholders, such as customers and
software/components providers, when adopting DevOpe researchers suggest a DevOps competence
model based on three primary perspectives: CuitndeCollaboration are paramount important and ceghr
as the ‘roof of the house”; Product, Process andliQumainly relating to a DTAP street (development
testing, acceptance and production environmentsynéfation focusing on configuration management,
architecture and infrastructure. A research by Beingl. (2013) support the findings of Feijter t(2018)
holding that knowledge and abilities on agile saftevdevelopment methodologies (in particular, S¢grum
support the following four perspectives of DevOp3ollaboration Culture; Automation; Knowledge
(architecture, cloud computing, threat modellinGlaring of knowledge (product and sprint backlogs).
study in the Italian setting was conducted by Melabci, Marco and Tanda (2016). Based on a low
response rate, the researchers chose an exploqiahyative study and an exploratory factor analye
analyze the quantitative data. Five factors apgeaeehnical skills including management of innésatand
territorial planning; knowledge of private and gablaws about procurement, innovation management,
public private partnerships, and open data; sdftsskelating to general management, relationshipd a
mediation as well as leadership and personalityaritial tools and economic principles and general
management basic skills such as familiarity witlT |&nowledge of foreign languages and professional
experiences.
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Derived from the literature, exemplarily from thergpective of the Smart City Planner, a total nunadfe
102 competences in 8 categories (specific technigaheral technical/transversal, methodological,
social/transversal, personal/transversal, legdl, planning, civilizational) were included in thaitial
survey. A conceptual framework to be empiricadigted (Figure 1) was developed from the literature.

7 METHODOLOGY

From an ontological and epistemological stancerdisearch is based on the philosophy of CriticalliRm
triangulating an initial quantitative research witjualitative findings using four European countries
(Germany, ltaly, Greece, Cyprus) as study settiigyge to the still emerging and scattered body of
knowledge in this research stream, a narrativealibee review was regarded preferable. The resesash
designed in three stages: initially, surveys witilyf structured questions were developed and v&a th
Unipark system distributed to SC administratorghe four countries. The data were analyzed via SPSS
Informed by the survey data, interviews and foaumigs were conducted in the four countries sam@iGg
administrators and related other strategic membérthe SC ecosystem. The qualitative data will be
analysed via content analysis supported by NViiwswe. The analysis of the quantitative dataheg very
stage, is still in progress. Notwithstanding veriensive personal efforts of the researchers itegtiag and
personally contacting SC decision makers and exgdltier on conferences or via Smart City assaciatia
low response rate to the online questionnaire §i3efor the SC Planner: Cyprus 5, Germany 9, Gr@éce
Italy 28, Romania 1) could only be achieved. Reipgrdhe whole sample across all countries frequency
analysis, correlation, regression analysis andofaahalysis was applied. Additional, due to thestng
knowledge gap, a more exploratory and qualitatieges followed. Initially, based on three very geher
questions 9 interviews with senior decision makérsuccessful smart cities (i.e. awards) were cotetl

5C planner - Level of
"_\\@ external ce- Level of
Pl operation Investrnent
L.
Genaral ftransw &
= - ersal H5 :
. E ; e
e o ompetencies A .
" and Skills -
Lewel o 5 Software
-4 Level of Smart ne
competences - — o it N architecture
. clity senices and platforms
4 1T/ oT specific
A skills | =
A o Citizen and
Chief Digital/IT | Smart city . identity ‘d DevOps related

e
officer strategies approach for decisions.
Smart city

Figure 1 Initial conceptual framework

8 EXEMPLARY RESULTS OF THE FREQUENCY ANALYSIS
Key results of frequency analysis across all coestare
* Regarding the overall SC strategic approach, thenhatends to be more technology orientated
(33%) compared to citizen orientated (28,6%) wlolisly 9.5% focus on a people (HR) orientated
approach. The majority (47,6%) prefers a combimathriology, citizen, process and people driven
approach.

« More specifically as to the citizen driven apprad@®,7% prefer a co-decision process.

* Regarding the most preferred citizen related gaaispectively 47,6% refer to the creation of a
regional innovation resource pool followed by urlagtachment of citizens (42.9%).

* Regarding the most important issues to help ci§izéhe majority (71%) mentioned to provide
access to services followed by protecting citizgatg/sical and cyber security (56,5%).

e The majority (63,5%) does not already use collatimmaor networking tools to enhance the SC
ecosystem relations.
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The main challenges encountered in the SC developm®cess relate to coordinating the SC
ecosystem (55,6%), followed by developing strate¢?,4%) and skill gaps (50,8%).

85,7% of the respondents, so far, have not adapigdnethod and set of indicators to monitor the
SC performances from an ICT perspective.

In the future, the SC anticipate adding value nyatol the SC service domain of transport and
mobility (58,3%), followed by economy and socie8(7%), natural resources and energy (47,5)
and smart building and smart homes (47,3%). Thgdsigleap between current and future focus is,
again, in the field of transport and mobility (38®llowed by smart building and smart homes
(38,7%) and smart governance (36,2%).

Looking at the future focus on SC service domaimgmiore detail, the respondents mentioned
telecommunication networks, pollution control, likalare (74,6% respectively), public security and
cultural heritage (respectively 73%), waste managen(69,8%) and human capital management
(68,3%).

Asked for the perceived lowest competence leveloabe SC service domains, the respondents
referred to smart grids (71,4%), power grids (65shpart logistics/infrastructure (63,4%), smart
mobility information (62,3%), energy managementeys (61,9).

To fully address SC citizens’ requirements, thearigj (55,6%) calls for SC guidance material
followed by regulations/legislation (50,8%) and esaf practice (46%).

Regarding exchanging best practice, only 47,6% k8@xahat have a smart city strategy.

Regarding investing into citizens’ perspectiveljgh majority of 74,6% state that they do not have
the research know how, whilst 73% already have & dealing with social problems.

63% do not implement specific measures (i.e. tngnio raise awareness of personnel on the need
of smart citizens to be technologically and digjtabvvy.

Most respondents still apply classical programm(§.8%) followed by web- programming
(33.3%), agile development life cycle (19%) and Ops (17.5%) when deciding to purchase or
adapt software. As to external co-operation withv@es team representatives, the main contact
persons are developers (38.1%), followed by producters (25.4%) and testers (11.1%). The most
often applied KPI to measure the efficiency of avOps team are quality performance (55.6%),
followed by innovation and hard skills (38.1% redpesly, soft skills (34.9%), delivery time
(25.4%), scope (23.8%) and budget (17.5%).

Only 25.4% are expecting to co-operate with anregleDevOps team in the future, whilst 44.9%
are not expecting it, and 28.1% are indeterminiateéhe same vein, only 22.2% are expecting to
integrating DevOps competence into their team, stt8B.1% are not expecting it, and 33.3% are
still indeterminate.

Consultants (44.4%) and online/distance learniegla® most preferred training course providers.

Asked on the respective requested competencedédoprofiles of Smart City Planner and Chief
Digital/Information officer and co-operation anditing demand in this context, the following table
highlights exemplarily the respective 3 ones mét&homentioned:

Competences Smart City Planner | Chief Digital/IT | Co-operation with| Training demand
officer external partners
Specific -Teamwork (57,1%) - Big Data - Mobile -loT specific
Technical -Urban Innovation Management Development knowledge (49.2%)
Competences (50,8%) (57.1%) (55.6%) -DevOps (44.4%)
- User Experience - Software - IT &Cyber -Machine Learning &
Design (44,4%) Architecture Security (508%) Deep Learning
(50.8%) -Avrtificial (42.9%)
- Coding (50.8%) | Intelligence
(50.7%)

Table 1 DevOps Specific Technical Competences

IEi
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Transversal o Smart City Planner Chief Digital Officer Required from External IT
generic experts, consulting servig
Competences provider, University
General -Technical skills to switch fronm - Geospatial - ICT Hybrid Media literacy
technical/ operational to strategic tasks | competences (54%) (41.3%)
Transversal (54%) - IT security (49.2%) - loT Supportive skills (41.3%)
- Broad & Deep Process - - IT media/loT specific | - Combining loT supportive
Understanding (complexity) | skills (42.9%) skills with existing skills
(49.2%) (39.7%)
- Geospatial competences
(38.1%)
Methodological | -Creativity (44.4%) -Efficiency Orientation | -Research Skills & Continuous
-Design Thinking (44.4&) (41.3%) Learning (41.3%)
-Efficiency Orientation (41.3%) - Analytical Skills - Entrepreneurial Thinking
(34.9%) (34.9%)
- Problem solving - Creativity (33.3%)
(34.9%)
Social -Ability to merge different -Networking (44.4%) -Language Skills (42.9%)
skills (47.6%) -Ability to work in a -Intercultural Skills (31.7%)
- Resilience (46%) Team (44.4%) -Resilience (30.2%)
-Co-operative (46%) -Create Relationships | -Networking (27%)
(44.4%) -Ability to work in a team
(27%)
Personal -Sustainable Mindset (47.6%) - Flexibility (39.7%) - Motivation to learn (31.7%)
-Strategic Vision (44.4%) - Compliance (39.7) - Sustainable Mindset (28.6%)
-Open-Minded (42.9%) -Leadership (every - Ambiguity Tolerance (25.4%)
employee is a leader
(38.1%)
Legal -Public Procurement (36,5%) | - Data Security (36.5%) | - Data Security (33,3%)
-Contractual Public Private - Legal notions - Contractual Public Private
Partnerships (33.3%) regarding Big Data Partnerships (31.7%)
- Legal notions regarding Big | Management (34.9%) | - Public Procurement (27%)
Data Management (31.7%) - Public Procurement - Legal notions regarding Big
-Data Security (30.2%) (31.7%) Data Management (23.8%)
- Contractual Public
Private Partnerships
(28.6%)
Smart City -Territorial Planning (49.2%) | -Territorial Planning - Management of Urban
Planning -Urban Innovation (413%) (286%) Facilities (381%)
- Management of Urban -Management of Urban | - Urban Innovation (33.3%)
Facilities (31.7%) Facilities (27%) - Territorial Planning (28.6%)
-Urban Innovation
25.4%)
Civilizational Engaging Citizens (38.1% Engaging Citizens (27%) gdging Citizens (27%)
Competences

Table 2 DevOps Transversal Competences

9 QUALITATIVE RESEARCH

Three countries have been targeted for theselimtierviews. The respondents were from GreeceRR/1,
R7, R8), from ltaly (R3,R4) and Germany (R5, R6,).RBe in-depth interviews consisted on main three
main questions: 1.which key success factors arengajour city a ‘smart city of the future’.2. whate the
most important management skills and IT skills tdad in your ‘City of the Future’?.3.how would yo
describe the unique identity of your city?. Aftaetanalysis has been conducted, for question de¢ timain
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categories have been identified: the smart citsastfucture, the strategy and its citizens. Fostioe 2, the
category of skills and education were identifiemt;the last question 3. the category city idemtyealed the
main aspects.

9.1 Smart City Infrastructure

For this category (R1,R2, R3 and R4) agreed ornntipertance of having in place the right infrasturetto
support and promote the implementation of a smgrt ¢R1) explained that in their SC committed @ity
bodies, chambers, universities and institutes ofitelogy are involved to guarantee the commitmdnt o
action. Special emphasis has been placed on thelapenent of collaborative platforms. (R2) refersr, f
example, to educational and technological insttutplatforms. (R3, R4) related more to internal and
external stakeholder platforms for joint planningtiaties. (R3) explain how the Roman capital
administration ‘uses the stakeholders for the cantbn of ecosystems for the creation of smartesys by
investing in projects such as Pago PA, City Datf&m, CRM, SPID (Digital Identity Public Systerahd
CIE Electronic Identity Card) which represents dimgb technologies for services in a Smart city
perspective’. Another example also coming fromyltaéfers to Florence: (R4) stating that ‘it was
immediately understood that there could not exisinart city without the involvement of the parteiing
companies, which are the driving force behind npastlic services in the city. Thanks to the presesfcan
association that includes them all in Tuscany (€li§pscana), it was possible to lead all publiditigs in
the city's innovation processes.

These processes have been described and implemwthetriennial Action Plans in which many systemic
actions have been realized, possible only withrangt city cohesion of all the innovation stakehosde
Similarly, (R6) explained that ‘the decision-makipgpcess will change and be based much more od vali
and relevant information. Connectivity and Netwobetween Administration, Stakeholder and Citizehs o
the Smart City have to be established and willrberging.

Finally, it was highlighted the resource’s potentig having synergies between the different staldgrs.
An example of this synergy is utilized in the cadd-lorence as explained by (R4): synergy betwden t
Municipality, Chamber of Commerce and the Regidordnce utilities the reclamation and alignment of
data with the master data of the Municipality (ergclamation of more than 200,000 addresses ia, Ali
periodic alignment of the data of the water andagmninfrastructure of Publiacqua and the gas itnfreiire

of Toscana Energia with the municipal SIT). Apadnf this synergy consortium (R4) explains the work
they are currently involved in supported by the egoment ‘the governance path leads us to the laahch
the Smart City Control Room. The data are the ghist of the new millennium, it is used by the latge
multinationals to increase their business. Theynang known to all, but not so obvious it is to filrdthe
Public Administration who, concretely, invests aleelops on data’.

9.2 SC Strategy

For (R6) a comprehensive framework needs to bentak® account ‘to be understood, planned and
managed through balanced and innovative manageamaht|T skills: this framework consists of the
political, social, technological, urban planninglaaconomic dimensions of a Smart City. Opportusitiad
risks of the two central smart-city competencediedf digitization and urbanization must be manaigeal
balanced manner.

(R1) coming from the municipality of Heraklion irréle (Greece) indicated their pioneer spirit, ayea0
years ago, they were the first municipality in Geeeleveloping a comprehensive strategy to digitiee
municipality.(R4) focuses on the important of th€ Sision and explains that ‘Florence has always
approached digital innovation with a strategic asof the city system, exploiting synergies andnprting
cooperation and participation among all the stakidre of Florence. In the Manifesto for Firenze iGikg in
2014, the main values of innovation in the city evaffirmed with an act of Council: sharing the mdigital
assets (data, infrastructures for digital identétgd electronic payments, public WiFi, sensors) and
cooperation in jointly promoting the various inntwa initiatives of the various institutions and btia
utilities on a city scale. In the Smart City Plan

(http://lwww.spesconsulting.com/sites/default/filesgnze%20Smart%20City%20PIlan.pdf)

we have included the vision on the city to 20153@®@nd 2050, with indicators and guidelines for the
development of the Florence Smart City on differareas (Integrated Planning, Public Administration

—ﬂ SHAPING URBAN CHANCE REAL CORP 2020: SHAPING URBAN CHANGE

IF'(')WI'TEZ%'H EEWRSY Livable City Regions for the 21 * Century — Aachen, Germany



Hans Ridiger Kaufmann, Dolores Bengoa, Christoph SandtAngeliki Kokkinaki, Achilles Kameas, Altheoalentini, Omiros
latrellis

Improvement, Energy Efficiency, Mobility, ICT mearend tools for innovation, Prosperity for the
sustainability of the Plan, Communication)’.

9.3 SC Citizens

For (R9) it starts with a strong top down involverh&om the town’s lord major with his broad team t
integrate the citizens. They need to convince thenparticipate in this great change and to winrthei
commitment. (R4) explains that the main focus gagement with citizens is always looking for ndéun"
forms of involvement of the population at all leyje$o that the relationship with the public adntmi$on
becomes more and more a pleasant. Moreover, haiegghat ‘only in Florence it has been possiblstéot
the firenzesemplice.it System that allows to petchizen back at the center and to get out ofdbe of "it

is not my responsibility”, giving way to anyonelive chat to ask for information about any utilgtiservice,
Chamber or the Region of Tuscany. For (R7) the @olopof technology by citizens would be the key
success factor.

9.4 SC Skills

For (R5, R6, R8) IT systems and digital skills amerging and therefore, management becomes more
complex and traditional management skills are cimantpo. (R3) support this statement and add thesl ne
from the public administration to develop theseitdlgskills together with relational soft skills @én
knowledge of communication and finance leading toaae multidisciplinary learning. (R4) explainedeth
Florence digital transformation, ‘since 2018 Flarens the second smart city in Italy and the fiostDigital
Transformation according to ForumPA's iCityRanktgbt//www.forumpa.it/citta-territori/icity-rank-2®k
milano-firenze-e-bologna-sono-le-citta-piu-smatgdtia/). A synthesis of more than 100 indicatorasg@d on
more than 250 variables) that, aggregated in trad fCity Rank index, allow to draw up the finahking of
the 107 capital cities. Florence is the city moepable of fully exploiting the potential offereg digital
technology, followed by Bologna and Milan. The Taiscapital obtains the highest score in four indica
(municipal apps, digital openness, public wi-fi agidital transparency) and excellent performancéour
others (broadband access, 0T and network techieslogvailability of online services, social PA),
demonstrating an overall approach that involves aoly the municipal administration but all the
stakeholders operating in the urban context. (R@lights the strength of the Larissa municipalitythe
field of IT service and project management compegenFor (R7) the important skill rely on ‘openries®
be able to turn SILO systems which didn't commutdcéetween them e.g. municipalities, public
administration, ministries etc. into an open Bigdmanagement. In addition, for him a smart citg Isity
that thinks’ therefore skills to understand and kwaith artificial intelligence are very relevanR9) sheds
light on ‘patience’ as the process involve the gnéion of masses and therefore time is requiréwal.
addition, he regards good communication skillsp @emmunicating at a political level as very impoit
Finally, knowledge about how the town works amieds is relevant.

9.5 SC Education

In relation to education and training (R4) explainkow the citizens where involved. ‘The citizens
participated in every process, both in the co-degibase the firenzesemplice.it system was shared in
senior center with the "digital grandparents" adrEhce) and in the learning and training phasehemew
digital services possible in Florence. They creditgdhe integration of data and processes at tigdeniel.

In 2018 (R1) explains that Heraklion was selectgdhie EU as one of the 27 most powerful digitaksitin
Europe. This gave them the opportunity to get samsiron how to build a smart city. The training was
financially supported by the EU.

9.6 SC City identity

This category focuses on the identification of @gpect which characterized a town. For examplea(iil
R5) indicate elements like a SC culture developmbating great business development opportunities,
technology and IT in other words having a strongl amovative region companies contribute to the
implementation. (R3 and R5) highlighted elementsenelated to the uniqueness of the town e.g. the
historical tradition of the town, being a tourisbc cultural center or having extensive sport opputies
contributes to the town identity. (R6) provides tumcrete example of Berlin being regarded aswhdd-
famous capital of modern Germany stands for wolddscarchitecture, culture, night-life and a chajiag
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history in the middle of Europe and the world’. jRéhderlines the Mannheim entrepreneurial spirit by
having one of the biggest innovation centers inn@ery together with a vibrant music (pop academy),
culture and international environment.  Finally8[Roffers a more holistic perspective stressing ttiee
combination of policies and technology in findingiugions that serve the coexistence of the humah an
natural capital of our city. It is the harmonioushexistence between the two factors.

10 CONCLUSION

The multitude of technical and transversal/geneoahpetences required for this unprecedented S@myst
transformation found by this study reflects the iem®e challenge for SC administrators requiring high
levels of open-mindedness, motivation to learnljtglib change, creativity, efficiency and speesiweell as
interdisciplinarity and cross- functionality on a#lvels. To accomplish this competence build-ughis
mission of the DevOps for SC project by typologizi®C competences according to different newly
emerging administrator profiles and by impartingrthvia MOOCs courses. The holistic character of the
competence pool has been confirmed by the reséatwd crucial to cover the still existing stratemd skill
gaps. Competence gaps and significant training ddrbath, in technical and transversal competenaes h
been signaled, and, specifically, the attitude towd@evOps seems to be rather indeterminate andtaek
with the SC still focusing on more traditional sedtre development approaches. Also, the continuous
existence of a strategy gap has repeatedly becppsrent. Whilst a combined technology, citizen,pbeo
and process orientated approach is preferred by ofidee respondents, an even stronger citizemtaied
philosophy when embarking on the SC strategy deveémt is recommended. The still ongoing multivariat
analysis stage of this research will certainly dbote to better explaining the interrelationshifpsoncepts
involved. The findings, so far, imply a lacking lyodf knowledge. Therefore, specifically, from the
perspective of the SC administrators, the knowldddeé still seems to require in-depth qualitatresearch.

A promising route to follow for SC administratois to join communities of international best praetio
complement cognitive learning with affective angepential learning approaches.

11 DISCLAIMER

The European Commission’s support for the prodactad this publication does not constitute an
endorsement of the contents, which reflect the sienly of the authors, and the Commission canndiee
responsible for any use which may be made of tfegrimation contained therein.
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