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Abstract: Digital transformation within local public administration is often conceived as the result
of technological advancements, with scarce attention being paid to framing these processes within
multi-level organisational settings. Against this background, this article introduces a framework for
exploring the different dimensions of digital innovation in the public sector at the urban scale. It pro-
poses conceptual categories that capture digital transformation drivers and mechanisms, encouraging
re ections about their capacity to resonate in speci ¢ (urban) contexts. After examining frameworks
seeking to deconstruct digital transformation in its multiple dimensions, the study proposes a con-
ceptual model and validates it against the result of the literature review. By identifying conceptual
categories and their interactions, the study seeks to support a more comprehensive understanding of
transformation processes, speci cally focusing on public service provision and delivery and their
relationship with endogenous and exogenous innovation drivers. At the same time, the study aims
to support local public authorities in gaining awareness of their transformative potential and helping
them “steer” local digital transformation dynamics.

Keywords: digital transformation; public sector innovation; multi-dimensional framework; organisa-
tional change; urban scale

1. Introduction
1.1. Digital Innovation in the Public Sector

Public sector innovation is essential to cities' ability to adapt to changing social, po-
litical, and technological circumstances [1-3], as it regards “generating new ideas, and
implementing them to create value for society either through new or improved processes
or services” [4]. At the same time, innovation concerns the ability to face a wide spectrum
of challenges. Innovation readiness affects the extent to which local governments act as
drivers of change and play an active role in urban transition processes, e.g., in terms of
digital transformation, sustainability, and social inclusion. This is certainly salient in times
of turmoil characterised by highly mutable and unpredictable interactions with organi-
sational agencies p]. To shift towards greener, healthier, and more sustainable societies,
innovation is increasingly asked to adopt a mission-oriented approach [ 6]. The concept of
“sustainability” has been growingly intertwined with that of “missions”, gaining attention
in academic and policy discourse [ 7,8]. The latter invites a critical re ection on the shared
ambition to reinforce the public capacity to embrace a systemic perspective and adaptively
respond to fundamental policy challenges related to the three pillars of sustainability: social,
economic, and environmental. This perspective is explored through the lens of digital
transformation as a comprehensive concept that embeds the three sustainability pillars
in a cross-cutting manner. Digital transformation—de ned as the “combined effects of
several digital innovations bringing about novel actors (and actor constellations), structures,
practices, values, and beliefs that change, threaten, replace or complement existing rules
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of the game within organizations and elds” [ 9]—has had a signi cant impact on the
performance and functioning of public organisations, sparking the development of ground-
breaking theories on public sector restructuring [ 10]. For public sector innovation to take
place, a mere shift towards digital technologies is not suf cient in the absence of related
organisational change. At this historical time, the digital transformation of infrastructures
and processes and the change they trigger in the organisation constitute part of a broader
condition. As such, digital transformation acts as one of the multiple vectors for digital
innovation, contributing to overall public sector innovation.

In this context, several studies have investigated the conditions for innovation in
public organisations [ 1,11-14]. Nevertheless, open questions remain concerning (i) the
conceptualisation and speci city of digital innovation in relation to various types of public
sector innovation, (ii) the identi cation of digital innovation determinants [  15], and (iii) the
role of public services within digital transformation processes. To explore these questions,
the study addresses some major challenges framed in the current public sector innovation
literature, broadening the unit of analysis beyond the common technological focus.

First, while there is growing consensus that transformation is not determined by
technological drivers alone but is highly affected by social and cultural aspects, the con-
ceptualisation of digital transformation in Public Administrations (PAs) often suffers a
hyper-tech bias [16]. To partially respond to this limitation, the authors consider organi-
sational and cultural factors impacting on trajectories of digital transformation in cities.
Second, despite some exceptions 17], digital transformation is rarely explored in its com-
plexity; nor is its multi-dimensional nature and the critical role of its interrelations with
contextual factors in shaping the direction of innovation pathways often acknowledged [ 18§].
This gap also has repercussions on the public sector itself, as it limits self-re ection and
the evaluation capacity of public sectors' performances, being a fundamental premise to
enable cities to develop more informed and aware decision-making on digital strategies.
Last, a third gap concerns the scale of observation of the digital transformation phenom-
ena. Existing initiatives from large-scale bodies (e.g., OECD, EUROSTAT, JRC, OPSI, and
others) represent a national scale, highlighting a comprehensive scarcity of understanding
of processes and mechanisms at the local level. In this landscape, citizens' expectations
of governments' capacity to provide high-value, real-time digital services are advanc-
ing, which is also due to digital strategies implemented outside the public sector and by
supranational and national agreements. In response to this demand-pull innovation [ 15],
local governments are improving their service delivery to meet the goals of effectiveness,
ef ciency, transparency, interoperability, and user satisfaction. Consequently, the need
has arisen to adopt models able to look at the public sector innovation processes and
governance at a different granularity, that of local public administrations. Accordingly,
identifying tendencies, continuities, and discontinuities in the process of innovation can
serve as a lens for understanding the degree of PAs digital maturity, and their proneness to
support innovation strategies and practices. In this respect, this study responds to the need
for conceptual and analytical models able to identify digital transformation drivers and
mechanisms, as well as to capture their capacity to resonate in speci ¢ (urban) contexts.

To answer these gaps, this article zeroes in on public services innovation at the city
level, assuming that it can serve as a proxy to analyse the maturity of public digital
transformation. In doing so, it looks at both public service provision and delivery. This
study contributes to the academic and policy debate by illustrating a conceptual model that
identi es conceptual dimensions and speci ¢ “objects of observation”. The ambition of the
model, developed under the umbrella of the ESPON Project “DIGISER. Digital Innovation
in Governance and Public Service Provision”, is fostering a better understanding of the
innovation mechanisms of public services, as well as of the gaps affecting their capacity to
generate social value in their contexts of reference, setting the conceptual ground for the
de nition of a consequent coherent analytical framework.
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1.2. Digital Transformation in the Public Sector: Existing Frameworks in the Grey and
Scienti c Literature

Before examining the different attributes associated with digital transformation, it
is rst necessary to trace the boundaries of the concept. The digital transformation of
European industry, societies, and governments is fundamentally recon guring the rules of
the game from how services are delivered to how knowledge and value are created towards
reducing cost and increasing quality, proactiveness, and citizen-centricity [ 19]. The initial
waves that considered the digitisation of services—namely the transition from analogue
to digital services—are forerunners of attempts to seek smart, inclusive, and sustainable
innovation-led growth [ 20]. With the intent of impacting the innovation capacity of pub-
lic organisations in the face of societal challenges [21,22], the dimension of public policy
becomes central p3,24]. This study rst examines the literature conceptualising digital
transformation in the public sector [ 25], embracing the extensive de nition of digital trans-
formation provided by Mergel, Edelmann, and Haug [ 26] articulated in ve propositions,
highlighting that it is a continuous process affected by external technological needs and
barriers, and shaped in its relationship with stakeholders, requiring frequent adjustments.
Alongside this process, a key role is played by iterative learning, which is essential to detect
errors and correct them by restructuring organisational practices [ 27]. Learning opens up a
re ection in- and on-action [ 28], potentially allowing continuous transformation [ 29 to-
wards better policy making. Among others, learning can contribute to make the institution
more exible, transparent, collaborative, and prone to experiment [ 30-32] while becoming
more aware of the maturity of its digital transformation.

This study examined the most relevant multi-dimensional frameworks in the grey and
scienti c literature (Table 1) to capture the complex phenomenon of public sector digital
transformation in terms of current state, challenges, and opportunities. Recent frameworks
with thematic relevance to the research questions were selected. In particular, studies were
chosen that explicitly attempted to identify conceptual dimensions capable of conveying
the complexity of digital transformation processes.

Table 1. Overview of selected prior research on public sector digital transformation.

ID Lit. Ref. Framework Conceptualisation Dimensions

4 dimensions with sub-dimensions:
1. User Centricity

a. Online availability

b. Usability (2020)/User support (2021
onwards)

c. Mobile friendliness

The framework behind the eGovernment Benchmark is
meant to assess the performance of online public services. 2. Transparency

The identi cation of measurable and comparable a. Service delivery
dimensions relies on four top-level dimensions comprising b. Public organisations (since 2020)
multiple sub-indicators that delve into how services are c. Personal data
o1 Grey (33 prov@ded or_lline, the transparer_wcy and clarity of th_e public d. Service design (2021 onwards)
service delivery, the technological enablers exploited, and 3 Kev Enabl
S : : . y Enablers
cross-border accessibility. From the four dimensions, the
derived indicators are then aggregated and measured to a. elb
form the eGovernment Benchmark Index. b. eDocuments
The sub-dimensions have slightly evolved over the years, C. Authentic sources
showing the progressive attention towards user-centricity. d. Digital post
4. Cross-Border Mobility (2020)
a. Cross-border online availability
b. Cross-border usability (2020)/Cross-
border user support (2021 onwards)
c. Cross-border elD

d. Cross-border eDocuments
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Table 1. Cont.

ID Lit. Ref. Framework Conceptualisation Dimensions

9 dimensions:

1. Digital leadership and governance
The authors build a holistic framework aimed at assessing 2. Digital transformation/ICT strategic plan
the performance of public institutions at different digital 3. Digital transformation capabilities (Enablers)
transformation stages. The assessment is based on 9 4. Institutional reforms and change management
02 Scientic [34] parameters which are used to capture digital transformation 5. Digital infrastructure and applications
by assessing the public institution performances along four 6. Compliance with national IT legislation,
Digital Transformation Transition Stages—(i) Silo, (ii) standards, regulation, and best practices

Engaged, (iii) Optimised, (iv) Transformed. Data infrastructure and strategies
Online presence and government digital service

Information security and data privacy

dimensions:

Leadership and governance

User-centred design

Public administration and change management
Capabilities, culture, and skills

Technology infrastructure

Data infrastructure, strategies, and governance
Cybersecurity, privacy and resilience
Legislation and regulation

The analytical framework behind the World Bank's Digital
Government Readiness Assessment (DGRA) captures the
current status and aspirations in digital development and
public sector transformation of a country. It measures
readiness with regard to the enabling environment through
a view that integrates the legal, regulatory, human capital,
technology, and safety dimensions of government
digitalisation.

03 Grey [39]

dimensions:

Digital by design
Data-driven public sector
Government as a platform
Open by default
User-driven approach
Proactiveness

The framework behind the OECD Digital Government

Index (DGI) measures the maturity of digital government
04 Grey [36] with a focus on six dimensions as key aspects and four

transversal facets which then contribute to composing a
composite analytical framework. transversal facets:
Strategic approach
Policy levers
Implementation
Monitoring

indexes and sub-indexes:

The scope and quality of online services as the
Online Service Index (OSI)

Institutional framework
Service provision
Content provision
Technology

. E-participation

2. The status of the development of

P wlihONdE M OOORONE OO NOOOMONE ®©) ©®N

paooe

The framework behind the UN e-Government Development telecommunication infrastructure or the
Index (EGDI) captures the scope and quality of online Telecommunication Infrastructure Index (TII)

05 Grey [37] public services and their delivery, assessing comprehensive a Mobile-cellular subscriptions per
aspects such as the telecommunication infrastructure status ’

100 inhabitants

Fixed broadband subscriptions per

100 inhabitants

C. Active mobile-broadband subscriptions
per 100 inhabitants

3. The inherent human capital or the Human
Capital Index (HCI)

and the existing human capacity. b

a. Gross enrolment ratio

b. Expected years of schooling
c. Mean years of schooling

d Adult literacy
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Table 1. Cont.

ID Lit. Ref. Framework Conceptualisation Dimensions

4 Indexes as dimensions:

1. Core Government Systems Index (CGSI)

a. Government cloud

b. Government enterprise architecture

c. Government interoperability framework
(GIF) or government service bus (GSB)

d. Financial management information
system (FMIS)

e. Treasury single account (TSA) for
automating government payments

f. Tax management system

g. Customs system

h. Human resource management

information system (HRMIS)

Payroll system

E-procurement system

Debt management system

Public investment management system
Open-source software in public sector
United Nations (UN) Telecommunication
Infrastructure Index (TII)

0. Disruptive technologies

2. Public Service Delivery Index (PSDI)

a. UN Online Service Index (2020)
(information available; existence of a
feature; ability to do something)
Online public service delivery portal
Tax online service portal

E- ling

s3—=x—

The framework of the GovTech Maturity Index assesses

progress in four GovTech focus areas: (i) supporting core

government systems; (ii) Enhancing public service delivery; E-payment

(iii) Mainstreaming citizen engagement; (iv) fostering Customs online service portal
06 Grey [38] GovTech enablers. Overall, the framework explores “the 3. Citizen Engagement Index (CEI)

state of online services, telecommunications infrastructure,

~ooovo

human capital, citizen participation, research infrastructure, a Inclusive participation
innovation, government regulations and institutions, and i UN e-Participation Index (2020)
private sector involvement in GovTech programs”. [e-information; e-consultation,

e-decision-making]
ii. Open-government portal
iii. Open-data portal

b. Participation and feedback

i National website for citizen
participation

ii. National website for citizen and
business feedback

iii. Public information

iv. Universal accessibility

c. Government responsiveness
4. GovTech Enablers Index (GTEI)

GovTech institutions

Data governance institutions
Digital government or GovTech strategy
Whole-of-government
Right-to-information laws

Data protection or privacy laws
Data protection agency
National identi cation (ID)
Digital ID

Digital signature

Cybersecurity

UN Human Capital Index (HCI)
Digital skills in the public sector
Digital skills and innovation
Public sector innovation

OS5 3TFTTSTQ 00T
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Table 1. Cont.

ID Lit. Ref. Framework Conceptualisation Dimensions

4 dimensions with sub-dimensions
1. New public governance

Plural and pluralist
Inter-organisational

Outcome control

Ongoing relationship (agents)
Trust and relational contracts
Neo-corporatist

2. Neo-Weberian State

~ooooTp

The high-level conceptual framework represents the
different attributes of public sector transformation,
identifying 4 high-level dimensions: (i) networked

governance through inter-organisational principles; (ii) a. External orientation towards citizens
07 Scienti ¢ (39 top-down governance through neo-Weberian principles; (iii) b. Direct citizen involvement

networked C. Result orientation
governance through politics; (iv) governance through use of d. Management professionalism
ICT. Limitations to capture the comple)f and wider 3 Public Value Management
landscape of public sector transformation are then )
; ; a. Public value
identi ed. "

b. Legitimacy of stakeholders

c. Long relationship approach

d. Continuous adjustment

4. Digital-era governance

a. Reintegration

b. Needs-based holism

c. Digitisation processes

4 dimensions with sub-dimensions

1. Strategy
a. Capabilities
2. Technology
The framework for a smart city design captures the z' Digital technologies
governance and sustainability of smart city initiatives. It ’ Dat;a1 | . . .
08 Scienti ¢ [40] comprises 4 dimensions: (i) strategy, (ii) technology, (iii) ¢ T_e_c nology experimentations in smart
governance, (iv) stakeholders. Each dimension is cities _
complemented by sub-dimensions. d. Sect_mty and privacy
e. Vertical and horizontal scope
3. Governance
a. Funding and metrics
4. Stakeholder
a. Stakeholder value

The study was carried out under the umbrella of the ESPON Project DIGISER (2020-2021). Consequently, most of
the frameworks in the table date up to 2021, with the exception of ID 02 (Idowu Lamid et al., 2022 [ 34]). When
available, novel versions of the analysed frameworks were compared with the ones mapped in the study. ID 01
has two new reports with slight changes in the titles of the dimensions, con rming the previous structure. ID

05 has a 2022 version that uses the same methodology. ID 06 has a 2022 version that uses a revised approach
impacting the dataset but con rms the previous structure.

Most of the digital transformation frameworks analysed are a conceptual premise for
constructing analytical frameworks aimed at building indexes for mapping or monitoring
the progress of digital government initiatives and performances. The dimensions and
subdimensions identi ed are often related to as many exploratory measurement tools—IDs
01 [33], 03 [35], 04 [36], and 05 [37].

The analysis shows the co-presence of terms such as e-goverment, digital govern-
ment, GovTech and transformational government. Although D ener and colleagues [3§]
identify how these refer to different maturity states of pub lic sector digital transformation,
in literature, they are still often used in combination, som etimes interchangeably, thereby
conflating the meaning of their different approaches. Most of the time, e.g., in ID 01 [33],
such concepts are interrelated and share a common technologcal ground, concurring to
examine how the public sector uses and exploits IT and ICT to i mprove service delivery with
the citizen at the centre of reforms and actions. Only a few fr ameworks attempt to go beyond
a technology-enabled or technology-driven innovation, co nsidering its socioeconomic and
political factors—IDs 02 [ 34], 03 [35], 04 [36], and 05 [37]. A number of relevant frameworks
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associate the tech dimension with complementary perspectives, such as how digital transfor-
mation impacts value creation, human capital, citizen enga gement, research infrastructure,
legislation, and regulations—IDs 02 [ 34], 04 [36], 05 [37], 06 [3§], and 07 [39]. However, few
delve into how it changes organisational processes and culture [26], e.g., ID 03 [35].

To various extents, the frameworks analysed encompass macro-forces in integrated
frameworks, considering the political, economic, sociocultural, and technological dimen-
sions and adding, to a lesser extent, the legal and environmental ones. Overall, the analysis
portrays a general lack of awareness about the opportunities of digital government and
GovTech, a lack of capacity and knowledge to build digital government and exploit re-
sources to improve the service provision, and ultimately, a lack of information about the
policy and regulatory framewaorks for enabling ICT environments. Switching the perspec-
tive to the object of observation, what emerges from the analysis is a high-level scale of
observation that, especially in the frameworks supporting analytical indexes, does not go
beyond the country level. This reports an average condition while failing to provide more
contextual information, which may result in it being more useful for PAs to build and revise
their digital strategies and behaviours.

1.3. What Is Missing? Problematising Digital Transformation

The analysis of the frameworks, combined with a broader analysis of the literature
on digital transformation processes in the public sector, identi ed some recurring gaps.
The problematisation of the phenomena and of associated processes concerns conceptual,
analytical, and operational dimensions. As mentioned in the introductory section, this
regards how the relationship between (i) technological drivers and (ii) social and organisa-
tional structures is conceived, as well as the underlying de nitions of “innovation”. The
identi ed gaps are brie y explored in the following sections.

1.3.1. The Hyper-Tech Bias

The literature exploring the role of technology in governme nt presents two opposing
viewpoints, which have technological determinism [ 41,42] and social construction of tech-
nology (SCOT) as their poles. While the first recognises the prominence of technology in
driving change, the second pivots around actors and highlig hts an idiosyncratic adoption
of technology as evolving with broader societal structures . The lack of recognition of the
multi-dimensionality of the digital transformation proce sses that develop within complex
and open systems—such as public administrations—Ileads to a flattening of the interpre-
tation of the related innovation phenomena on the first pole . While taking advantage of
the technological opportunities, digital transformation in the public sector goes beyond the
use of digital technology and applications. On the one hand, the progressive adoption of
advanced technological solutions can support public bodie s in addressing urgent societal de-
mands, making public services and procedures more efficien t and effective [43] and shifting
from analogue to digital processes (digitisation and digit alisation) [44]. On the other hand,
digital transformation entails practices of redesigning a nd re-engineering to fulfil internal
and external needs that are constantly evolving, which also implies altering the structure
and mechanisms of public organisations [45]. Aiming at opening beyond governmental
boundaries towards more collaborative practices, digital transformation entails radical and
incremental changes in government operations, processes,and structures. It describes the
shift from digitisation to a complete revision of policies, processes and procedures, and ser-
vices. As such, it has been a key driver of public sector innov ation, and services, in particular,
with the intention of improving the user experience for citi  zens and frontline employees.

Given this premise, this study considers organisational and contextual variables which
explore how digital transformation affects and is shaped by the public sector, i.e., in
terms of organisational routines, governance arrangements, and modes of engagement of
local stakeholders.
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1.3.2. The Complexity and Multi-Dimensionality Issue

The presence of a broad set of de nitions of innovation in the public sector [ 46,47]
portrayed in the literature mirrors the multifaceted nature of this concept. In de ning
innovation, two main dimensions are stressed: novelty [ 48] and the adoption of an idea
by a given organisation [ 49], sometimes highlighting how a discontinuity with the past
differentiates continuous change from innovation [ 50]. Moreover, to understand innovation
and organisations' innovative behaviours, past studies [ 22,51] underline the need to distin-
guish different typologies of innovation [ 46]. In their systematic review of the innovation
literature, Bekkers and Tummers [ 527] classi ed four meta-dimensions of innovation (see
Table 2).

Table 2. Public sector innovation types, adapted from [ 22].

Innovation Type Focus Ref.
Process innovation Improvement of quality and ef ciency of internal and external processes [ 24]
Administrative process Creation of new organisational forms, the introduction of (53
innovation new management methods and techniques and new working methods
Technological process Creation or use of new technologies, introduced in an organisation to [54]
innovation render services to users and citizens
‘Product‘ orservice Creation of new public services or products [21]
innovation

. . Development of new forms and processes to address speci ¢ societal
Governance innovation [55]

problems

Introduction of new concepts, frames of reference or new paradigms that
Conceptual innovation help to reframe the nature of speci ¢ problems as well as their [56]
possible solutions

These conceptual meta-categories of innovation also apply to the study of digital
transformation processes, shedding light on the need to consider such meta-dimensions
in shaping the conceptual model. Based on this reasoning, digital transformation features
a holistic, transformative approach that embraces services, government bureaucratic and
organisational culture [ 25], and their relationship to the urban ecosystem of actors [ 2€],
requiring a radical reframing of its technological infrastructure, organisational culture, and
interaction with the socio-cultural context to create value. This multifold nature not only
characterises public sector innovation as a whole, but it also affects public service provision,
which has long been interpreted as a driver of innovation itself through the emergence and
rooting of principles such as data sharing and interoperability [ 57], transparency, sustain-
ability and inclusivity [ 58], openness and collaboration, and having relevant organisational
and policy implications [ 57]. Within PAs, this leads to a signi cant change of paradigm:
from designing and delivering public services purely based on PAs internal, policy-driven
logic to an external, open, and co-creative logic of co-designing public services [59-62].
Such a slow yet steady process has signi cantly contributed to re ections on the extent to
which governments effectively have competencies and their ability to take policy actions in
a responsive and appropriate manner to cope with digital transformation.

In line with a multi-dimensional understanding of digital transformation processes,
this study is framed within the broader discourse on public sector innovation, from which
it derives its foundational reasoning of dimensions.

1.3.3. The Scale of Observation

In analysing the diffusion of public eServices in European cities, Cepparulo and Zan-
fei [10] identify two limitations that emerge from the empirical literature: rst, a lack of
understanding of the effects of ongoing public sector digital transformation on the delivery
of services across its domains; second, a tendency to analyse the state-of-the-art at the
national level, while failing to grasp subnational and sector-speci c differences. This condi-
tion fuels the need to (i) create increased attention on how governments are considering and
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responding to users' needs across the different service domains; (ii) adopt the subnational
granular scale, gaining an understanding of what occurs at the city level. In the urgent and
pressing transition, cities should play the role of protagonists, pushing for a strategic and
effective leverage not only of the potentials offered by the ICT and disruptive technology's
fast advancements but also for co-design and co-creation, collaborative service delivery
models, and the embracing of an entrepreneurial and experimental attitude [ 4]. In order
to reach the greatest gains in terms of quality, accountability, ef ciency, and transparency,
such an attitude should extend the perimeter of the single public administration, being
mainstreamed throughout the entire ecosystem of public sector actors.

To answer these challenges, this study analyses the role of public-service-related dig-
ital innovation, framing the phenomenon in a more complex and long-lasting process
of technology-enabled innovation and reform [ 63]. Such a perspective allows for captur-
ing how service creation and provision can contribute to responding to global societal
challenges [21].

The ambition is not limited to systematising the dimensions of innovation. Filling this
gap would provide a more granular lens to observe the phenomena, also enabling re ective
practices within the public administrations, e.qg., triggering re ections about the scopes and
modes of ongoing digital transformation and supporting self-assessment practices.

In light of this reasoning, the following research questions emerge: How can we cap-
ture the multi-dimensional nature of digital transformation in the public sector, including
a systemic, long-term, cross-sector, and mission-oriented approach [64]? What concep-
tual framework can support cities in strategically navigating towards a more effective,
sustainable, and inclusive digital transformation?

This study explores the conceptual dimensions of digital transformation and its speci ¢

“objects of observation', with the aim of fostering a better understanding of public service

innovation at the city level, as well as of the factors affecting their capacity to generate
social value in their contexts.

2. Materials and Methods

The framework development was carried out as an iterative process from September
2020 to March 2021, covering a third of the entire ESPON Project duration. It involved
an interdisciplinary team of researchers from the Department of Architecture and Urban
Studies and the Department of Design of the Politecnico di Milano. The development
consisted of 4 main phases (Table3) and was subject to periodic reviews by the ESPON
DIGISER coordination team.

Table 3. Methodological phases and their outputs.

Phase Period Methodology Output

Sept 2020-Nov 2020
1 + follow up until

De nition of exploratory

Literature review (grey and scienti c) interrogatives and identi cation of

project end Initial scoping conceptual dimensions

Focus groups (internal and external Identi cation of conceptual

2 Nov 2020-Jan 2021 group subdimensions and key interactions
to the research group) . .

through scaling mechanisms

3 Dec 2020—Feb 2021 Br_aln_stormlng sessions (design Unpacking of thg featu!'es of each
thinking process) conceptual subdimension
Expert feedback (ESPON Strategic validation of the conceptual

4 Feb 2021-Mar 2021  Advisory Group) and comparison P

with literature framework

First, the study relies on a thoughtful cross-disciplinary analysis of the scienti ¢ and
grey literature on public sector innovation and digital transformation, e.g.,[ 47,64-70]. The
choice to explore grey literature and to also validate the conceptual categories against
strategic and policy documents is in line with the scope of the research, in particular,
(i) with the focus on public policies and organisational change; and (ii) with the underlying
objective to support awareness of digital transformation dynamics. Based on the results, it
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was decided to rely on a transition perspective rooted in studies on innovation processes in
socio-technical systems [71-74]. This choice resonates with the need to adopt an analytical
and interpretative approach coherent with the premises de ned in paragraph 2. The
literature review conducted in Phase | identi ed relevant frameworks, which captured the
different perspectives that other studies had established. Such dimensions (in brackets)
were aggregated according to topic resonance, resulting in 12 thematic clusters: attitude
to experiment (5), change management (9), data management (10), digital maturity and
strategies (12), digital strategies and governance (23), human capital (4), institutional
capacity (2), partnership (4), service delivery and provision (7), stakeholder engagement
(8), technological innovation (30), and user-centricity (3). In addition, Phase | de ned
3 main exploratory interrogatives (What, How, Why) as lenses used to de ne conceptual
dimensions as cores of digital transformation processes. Phases Il and Ill were conducted
using an online visual collaboration platform. Speci cally, Phase Il consisted of 6 focus
groups that involved the research group and external experts and resulted in a twofold
output: (i) the identi cation of 4 conceptual subdimensions related to the main processes
affecting digital transformation at the urban scale, and (ii) their interpretation through

3 scaling mechanisms [75], bringing in the organisational, relational, and local context
perspectives. In Phase Ill, 4 brainstorming sessions fuelled the unpacking of the conceptual
subdimensions investigating their features (objects of investigation) (Figure 1). Ultimately,
in Phase 1V, the conceptual framework underwent validation: on the one hand, it was
subjected to feedback from the experts of the ESPON Strategic Advisory Group; on the other,
it was validated against literature. In particular, thematic clusters derived from the analysis
of the conceptual frameworks (see Table 1) were used to cross-check the correspondence
with DIGISER dimensions and subdimensions.
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Figure 1. Results of the brainstorming that unpacked the subdimension of Innovation Governance
(Phase Ill), identifying its features and interplays with the scaling mechanisms and other subdimen-
sions (Source: own elaboration).

The definition of the conceptual framework followed a desig n-thinking approach [76,77]
and was subject to iterative cycles aimed at re ning and ne-tuning the concept.
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EXPLORATORY
INTERROGATIVES
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HOW

WHY

3. Results
3.1. Towards a Conceptual Framework

The literature review results mirrored the complex nature o f the public sector. Acknowl-
edging the infeasibility of reducing information about its  multilevel, multi-dimensional, and
cross-sector activities to single operational measures, this study reports the development of
a framework seeking to capture factors affecting digital transformation in public adminis-
trations. This section brie y reports the main results obtained through the steps illustrated
in the methodology (see Table 3). Figure 2 provides a representation of the conceptual
framework, with its conceptual dimensions and subdimensions and their intersection with
the scaling mechanisms.

CONCEPTUAL CONCEPTUAL DYNAMICS
DIMENSIONS SUBDIMENSIONS SCALING MECHANISM
Y
Digital i
maturity
r R ‘
DIGITAL SERVICE
INNOVATION
MATURITY
/ Level \
of service ‘
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Change \
v N management |
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\\ / RELATIONAL CAPACITY
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management
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ORIENTATION engagement
TO MISSION
Institutional
N

\

Figure 2. The conceptual frameworks: from the exploratory interrogatives to the multi-dimensions
and subdimensions and their relation to the scaling mechanisms (Source: own elaboration).

3.2. Conceptual Dimensions and Subdimensions

The starting point for the integrated conceptual framework is the de nition of the
digital transformation dimensions. A comprehensive analysis of the literature and the
existing frameworks (see Section 2) highlights the presence of four areas to consider: (1) the
PA's maturity towards digital technologies and innovation, (2) digital innovation in public
service delivery and provision, (3) change in the transition perspective, and (4) impact
on the governance. The identi cation of the conceptual dimensions is inspired by the
review of innovation literature (see Section 1.2) and the loop-learning theory [ 27], which
draw attention towards both the action and the re ection spheres. Currently elaborated
as a triple-loop learning [ 78,79), this theory presents three levels of re ection framed as
learning loops (single, double, triple), that re ect on the “what”, the “how”, and the



Sustainability2023 15, 8741

12 of 22

“why”. Building on such a holistic approach to transformation, the identi ed conceptual
dimensions captured are:

WHAT, constituting the objects of analysis, is framed in the dimension of “Digital
service innovation maturity” (see Figure 2). This dimension stems from how digital tech-
nologies affect people's lives and interactions with public infrastructures. It considers the
increasing availability and performance of technology, the exponential use of data, the grow-
ing offer of services, and the advancement in technological infrastructures, acknowledging
that such innovation requires new service models and interactions. Accordingly, this di-
mension focuses on the degree of penetration and maturity of technical and organisational
innovations in public service delivery, looking at how the advancement in technological
infrastructure affects the PA's structures, practices, values and culture [ 80]. Within this
framework, “Digital service innovation maturity” branches into two subdimensions: the
“Digital maturity” of a public administration and its “Level of service embedment”.

“Digital maturity” explores how PAs embrace digital technologies and deliver innova-
tive public services, distinguishing between mature and emerging technologies and
whether they in uence the development of new services. In the literature, the term
refers to a state of having progressed in the development of the system that makes it
ready and complete, describing the extent and efforts performed to achieve transfor-
mation and to systematically adapt to the digital environment and its progress [ 81].
It is regarded as the degree of digitisation an entity achieves (status quo) by struc-
turing its digitised processes in an adequate and integrated manner [ 82]. To a minor
extent, existing studies and models include in the reasoning the role of organisational
structure and culture as enablers and drivers of digital transformation—or barriers
when inappropriate [ 11,83]—which constitutes a potential development path. As a
consequence, by not systematically incorporating cultural attributes in measuring the
degree of digital maturity, existing models tend to provide an incomplete picture of
the matter; in parallel, the perspective adopted often leaves out and under-represents
the domain of services [81]. Considering such a condition and the need to overcome
the hyper-tech bias portrayed in the literature, the subdimension of “Digital maturity”
goes beyond the PA level of digitisation and its shift towards digital technologies
(digitalisation), also encompassing the organisational dimension. Therefore, besides a
purely technological interpretation of how well and ef ciently IT is adopted, “Digital
maturity” embeds a managerial interpretation of the changes, efforts, and achieve-
ments reached to perform digital transformation. As such, it embraces a holistic and
systemic perspective that explores the coexistence of a solid digital foundation and a
good understanding of how to leverage it for strategic advantage, looking at multiple
categories in which maturity can unfold and showing mastery of change processes:
products and services, processes and skills, mindset and culture.

“Level of service embedment” describes the pervasiveness of digital innovation in
public service models and solutions. First, it considers the PA's willingness and
capacity to adopt innovations in public service delivery and provision, and to support
the internal organisational restructuring needed to take them forward [ 84]. In addition,
it refers to PA's ability to drive innovation at the city level, thus fostering changes in
the local context. Besides the actions carried out to replicate successful experiences
across sectors and contexts, this subdimension considers the capacity of the digital
innovation models and solutions to resonate with the activities carried out by the
actors in the local ecosystem. Such dynamics can be detected by looking, for example,
at data use and reuse by stakeholders, citizen participation in data initiatives, or at the
extent to which the design of digital services takes into account users' technical ability
and accessibility obstacles B5]. Finally, the “level of service embedment” also refers to
the capacity to recognise and exploit the innovative potential for service development
at a wider scale, e.g., by exchanging ideas and solutions across public authorities. In
this perspective, a key role is played by city networks and multi-level institutional
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arrangements, facilitating the dialogue among actors with different knowledge and
experience, thus supporting mutual learning and collaboration.

HOW, representing how PAs guarantee both an innovation process and effective
exploitation of the growing bene cial potentials of digital transformation, is framed in
the dimension “Proneness to change”. It is de ned as a function of the PA's capacity to
manage change in order to engage in digital innovation processes and shape them [86],
supporting innovation pathways through transitional scaling dynamics (see 4.2). In digital
governments, digital technologies are embedded in modernisation and innovation strate-
gies, creating public value through engaging a broad ecosystem of stakeholders [87,88].
This dimension assumes that the transition from e-government to digital government is
only possible with a strong orientation to change, e.g., materialised in terms of low internal
resistance, strong competencies, and availability to learn [89]. Consequently, this dimen-
sion enters the conceptual framework as “Proneness to change” and encompasses two
subdimensions: “Change management” and “Innovation governance”:

“Change management” refers to the capacity of PAs to put in play a set of actions,
norms, policies, and tools either to proactively support innovation in digital service
development and provision or to increase its capacity to detect and adopt innovation
dynamics developed in different contexts. It recognises that cultural change consti-
tutes a prerequisite to digital transformation, which can become a bottleneck if not
adequately supported and nurtured [ 11]. Building on this reasoning and following
a transition management perspective [90,91], “Change management” includes three
main levels: strategic (problem structuring, strategic envisioning, and coordination),
tactical (agenda-setting, partnership development, and networking), and operational
(experimentation and implementation of innovative policies, practices and tools). It
relies upon the capacity of the organisation to adapt its procedures to internal and
external circumstances and to create spaces for other agents to engage in processes of
governance innovation. Moreover, it relates to the capacity to include and implement
innovative bottom-up initiatives, considering and coordinating different levels of
governance that nurtures new interactions and cycles of learning. At the same time,
it is affected by the degree of awareness PAs have about their role and transitional
potential and by their commitment to change and capacity to act, e.g., with respect to
adopting adequate tools and procedures.

“Innovation governance” refers to the way in which the public authority uses transver-
sal administrative processes as leverage to promote cross-sectoral digital innovation.
The dimension is unpacked in four spheres re ecting the key challenging opportunities
being faced by the PA, as widely discussed in the public sector innovation literature:
“Societal engagement” considers how PAs entail and encourage the active participa-
tion of different stakeholders (co-creation and co-design) in public decision-making
processes (7,92,93. It mirrors the PA's commitment to implement bottom-up initia-
tives and to encourage the inclusion of society in developing innovation.

“Institutional capacity” relates to transformation drivers that in uence the adoption
and management of digital technologies and that affect the capacity of PA to enhance
and mobilise their organisational and technological resources through the adoption
of ICT technologies or the modi cation of internal rules and procedures. This sphere
entails innovation strategies; proneness to experiment; skills and competencies related
to digital management and information; and communication technology [ 94,95].
“Procurement” refers to techniques, structured methods, and means used to streamline
an organisation's procurement process and achieve desired results while saving cost,
reducing time, and building win—win supplier relationships. It is one of the main
demand-side innovation policies to adopt innovative goods and services [ 96,97].
“Data management” is increasingly regarded as a requirement towards better public
service delivery and provision [ 17,98]. The fast evolution of technologies contin-
uously offers novel opportunities towards digital government, as well as towards
transparency and openness P9-107. The production and access to data, services,
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and content play a relevant role in digital transformation and maturity processes.
For example, they are enabled and facilitated by the presence of data platforms, the
adoption of data use and reuse strategies, and the presence of open-data principles
common to several governmental institutions.

WAHY, representing the purpose of any public action, is described in the words of
Mazzucato as “orientation to mission” [ 103. The mission-oriented approach strives to
build integrated policies and initiatives aligned towards a clearly de ned mission. As
such, it should inform the overall strategic and development framework and regulatory
and organisational provisions, affecting the prioritisation of societal targets while creating
conditions for more sustainable and responsible solutions [ 64,104]. The “orientation to
mission” represents the overarching perspective on the innovation of public services,
becoming an umbrella portion of the conceptual framework. It is employed as a high-level
notion to observe if and how cities are committing to systemic change to address one or
more societal challenges local authorities are asked to face.

3.3. Scaling Mechanisms

Besides the dimensions and subdimensions illustrated in the previous section, the con-
ceptual framework includes a cross-cutting categorisation of those mechanisms affecting
transformative dynamics in the public sector, which are interpreted as “scaling mecha-
nisms” [ 75]. These transversal interpretative categories allow the exploration of dynamics
that may emerge in the spread of innovation from the interplay across multiple levels of
socio-technical systems [73,74]. In this case, scaling mechanisms capture the transition
pathways that may emerge along service innovation processes within three dynamics:

Organisational Change and Performance (Scaling up). This concerns the role of digital
transformation in long-term organisational change within the public sector. It ex-
plores how digitalisation processes—in particular, those related to service design and
provision—affect organisational restructuring and innovation [ 105-107]. In addition,
it investigates how digital transformation can open up opportunities for re ection
and learning at the institutional level, possibly contributing to increasing the exi-
bility and openness of PAs internal settings and procedures, organisational routines,
decision-making processes, methods, and tools. The capacity to support scaling-up
dynamics mainly depends on their “proneness to change” and speci cally on their
capacity to “manage change” (see Figure 2). This includes the acquisition of skills and
competencies, the rede nition of funding and legal schemes, and the restructuring
of internal governance. Thus, the question: How can digital transformation generate
long-term innovation in public sector organisations?

Local Context Change and Performance (Scaling deep). This investigates how the
digital innovation of services affects public value generation at the urban scale, e.g.,
impacting everyday practices and behaviours of different stakeholders [ 108109. In
line with a transitional perspective, this direction explores how public service inno-
vation can be rooted in speci ¢ contexts, bene ting citizens and city users across the
public, private, and civic realms [ 110. Thus, the question: How does public sector
organisational innovation generate public value in local contexts?

Relational capacity: Replication and Transfer (Scaling out). This investigates the
paths through which (digital) innovation practices can be replicated across sectors,
contexts, and levels. Starting from the idea that single public administrations or their
units do not necessarily need “to accomplish all public innovations themselves, but
rather to facilitate and align constellations of diverse actors to address various societal
challenges” [111], scaling-out dynamics look at the capacity of public administrations
to generate and spread innovation within the network in which they are embedded.
This exploration assumes that public administrations are affected by several factors,
such as market logic, experiences of other public bodies, and their belonging to national
or international networks, which enable exchange and collaboration possibilities [ 117].
In these dynamics, the interplay is bidirectional: (i) cities represent sources and drivers
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of (new) practices replication and diffusion, and (ii) they can act as replicants or active
adopters of (new) practices developed by other cities. Thus, the question: What paths
and key enablers can make best innovation practices replicable and scalable?

3.4. Framework Validation

The validation of the DIGISER conceptual framework was arti culated in two moments.
First, preliminary versions of the conceptual framework we re shared with ESPON Expert
Advisory Board Members within DIGISER Projects meeting and bilateral agreements with
the Politecnico di Milano Team. The feedback provided was th e basis for the decision to
focus on the previously mentioned interrogatives (what, ho w, and why) while exploring
innovation dynamics related to specific service areas as embedded into PAs' degree of digital
service innovation maturity, proneness to change, and—at | east conceptually—orientation
to mission. ESPON experts' comments on a draft version of the conceptual framework also
referred to the importance of focusing on proactive citizen 's engagement in the local digital
innovation process. Second, DIGISER conceptual framework has been tested against the
theoretical frameworks analysed in the scientific and grey literature (see Table 1).

Figure 3 shows the level of correspondence between the dimensions and subdimensions
(when present) of the previously analysed conceptual frame works (on the left), the thematic
clusters (in the centre), and DIGISER conceptual elements 6n the right). Overall, the
mapping of the DIGISER categories on the existing conceptual frameworks demonstrates a
good level of correspondence, with the inclusion of all the m ain factors considered relevant
for the understanding of the digital transformation proces ses of the public administrations.

First, the analysis of the correspondences between the various elements shows that
only three dimensions from the literature are not expressly attributable to the conceptual
framework: human capital, user-centricity, and technology innovation. “Human capital” is
de ned by the framework ID 05 [ 37] in terms of four components: (i) adult literacy rate,
(i) combined enrolment ratio, (iii) expected years, and (iv) average years of schooling.
This dimension does not nd direct correspondence in DIGISER, even if references to the
“skills and expertise” of public sector employees are included as part of the innovation
governance dimension. In addition, literacy is listed among the contextual factors affecting
service innovation implementation. “User-centricity” and “Technology innovation” items
can be considered cross-cutting categories, embedded to such an extent in the approach
underlying the design of the DIGISER conceptual framework to be implicitly present in
every dimension, with “user-centricity” being captured, in particular, through the analysis
of sub-dimensions of the category “innovation governance”. Second, the validation also
allowed the identi cation of DIGISER conceptual dimensions that had not been included
in the analysed conceptual frameworks. One of them is “Orientation to mission”, whose
intrinsically strategic nature does not combine well with the predominantly techno-centric
approach of most of the frameworks analysed but which has the potential to support
re exive practices and guide self-assessment and evaluation. Nonetheless, compared with
other frameworks, DIGISER shows greater attention towards organisational change. On
the one hand, it emphasises aspects related to procurement that are barely included in the
other conceptualisations analysed (see only the reference to e-procurement systems as a
subdimension of Framework ID06; Table 1). On the other hand, while the analysed frame-
works mainly refer to organisational change in broad terms (e.g., under the “leadership
and governance” label) and often as sub-categories of technical transformation processes,
DIGISER explicitly identi es conceptual categories to read not only internal restructur-
ing taking place within the PA but also local context change and multi-level dynamics
unfolding alongside digital transformation processes. In this respect, a third difference
related to the assumptions underlying the understanding of organisational change can
be identi ed. While other conceptual and policy frameworks are inclined to read these
dynamics in “static” terms, DIGISER conceptualisation attempts to explore them as part of
a dialectic interaction among organisational change and digital transformation processes.
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Figure 3. Dimensions and subdimensions of the existing frameworks analysed (left), their aggregation
in thematic clusters (centre + colours), and their relation to the DIGISER framework dimensions and
subdimensions (right) (Source: own elaboration).
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4. Discussion

In the last few decades, (urban) governments have launched digital initiatives to
recon gure their models towards more open and collaborative ones. Albeit with differing
levels of success 113, PAs around Europe started developing digital strategies building
on principles of effectiveness, ef ciency, collaboration, transparency, participation, and
sustainability [ 25]. This push brought to light the need to enter the “black box” in which
the mechanisms through which digital and organisational innovation develop and spread
often remain locked. In particular, the necessity arose to understand the interrelations
between technical, organisational, and socio-political dimensions and how these articulate
in multi-level governance settings. This article contributes to the debate by proposing a
conceptual model to better understand PA's digital transformation at the city level. In
particular, it focuses on public service provision and delivery, hereby identi ed as a proxy
to analyse the maturity of public digital transformation.

The study systematises knowledge derived from the grey and scienti c literature
and advances an innovative perspective that seeks to unpack the complexity and multi-
dimensionality of digital transformation dynamics. To address this scope, it proposes ex-
ploring three interrelated dimensions: (i) the digital service innovation maturity, analysing
both processes, services and technological infrastructure; (ii) the proneness to change,
providing insights into organisational, governance, and management settings and practices
and their predisposition towards adapting toand driving innovation; and (iii) the orientation
to mission, exploring the long-term vision underlying actions developed towards digital
innovation and transformation. The identi cation of the categories and their testing against
selected academic and policy frameworks concurred with the overcoming of conceptual
gaps, with reference to the conceptualisation and speci city of digital innovation in relation
to various types of public sector innovation, the identi cation of public administration
determinants [ 15], and the role of public services along with digital transformation pro-
cesses. Services can be interfaces between citizens and public administrations{14]. They
contribute to internal organisational change, increasing ef ciency and effectiveness in
delivering services and creating public value, thus feeding citizens' access to services and
rights and participation in the public sphere. Implicitly, a better service design and delivery
aligns with a mission-oriented innovation, reframing and shaping how the public sector
answers to grand societal challenges.

At the same time, the conceptual framework lays the foundation for analytical models
attentive to how digital transformation and innovation spread across governance levels
and units and take root in contexts. “Scaling mechanisms”, which are transversal to the
conceptual dimensions mentioned above, are suggested as observation lenses to capture
the dynamic nature of digital transformation processes.

A twofold purpose guided the design of these conceptual categories. On the one
hand, it aims at providing a more comprehensive view of digital transformation in the
public sector, supporting the critical interpretation of ongoing processes through adopting a
systemic, long-term, cross-sector, and mission-oriented approach. Therefore, the conceptual
framework can support policymakers in exploring digital transformation processes in spe-
ci ¢ contexts. In particular, the proposed conceptual dimensions can facilitate re ection in-
and on- action [27], e.g., supporting the identi cation of (organisational, technological, and
discursive) factors affecting the design and implementation of digital innovation strategies
and public services' design and delivery. Adding on to the existing literature, the concep-
tual framework model contributes to framing digital transformation not only as a process
in uenced by external drivers such as the adoption of new technologies but as a complex
phenomenon to which several elements concur. From this perspective, the DIGISER frame-
work responds to the need to move beyond hyper-technological biases and to understand
digital transformation processes in their interrelation with both contextual and exogenous
factors, e.g., including organisational culture and mindset, but also individuals' compe-
tencies, skills, and their propensity to experiment and innovate. On the other hand, it
seeks to lay the foundations for an analytical model, identifying conceptual categories that
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can support cities in understanding whether, how, and why the actions undertaken can
generate impacts. Therefore, identifying the conceptual coordinates described above is
a rst step in gaining awareness about digital behaviours and performances. Re ecting
on the digital performance of organisations constitutes a fundamental step in the digital
transformation process, serving as a possible compass to be used for orienting the next
digital strategies [ 115 and possibly favouring the capacity of governments to effectively
“steer’ the digital transformation process, e.g., through a better design and delivery of
public services across multiple sectors.

5. Conclusions

A re ection on the application potential of this conceptual framework is outside the
scope of this work as it would require a further translation of the conceptual categories into
an analytical model. Nevertheless, the discussion allows some preliminary observations on
how the framework could support cities strategically navigating towards a more effective,
sustainable, and inclusive digital transformation. In addition to suggesting dimensions
of observation and paying attention to some transversal mechanisms that are not usually
considered in an analysis of the dynamics of transformation, the innovation potential of
the model lies in the attention it places on different levels of interpretation. Unlike other
frameworks proposed in both the scienti ¢ and grey literature, the DIGISER one adopts
an “urban scale” dimension, suitable for analysing innovation dynamics at the local level.
At the same time, it suggests framing local dynamics in a broader picture, capturing their
relationship with broader transformation processes and reading their evolution across
multiple levels.

To conclude, this study proposes a conceptual framework emphasising some key
dimensions that are underestimated by most of the existing models on the digital transfor-
mation of the public sector. While the DIGISER framework contributes to open innovation
mechanisms' “black boxes” and might work as a basis for analytical models, some lim-
itations can be highlighted. The rst potential dif culty is reuniting the “orientation to
mission” with an operational perspective. The operationalisation of the conceptual frame-
work would also require addressing challenges related to the dynamic analysis of complex
phenomena: given the great emphasis on change, some of the dimensions identi ed would
require a transversal reading of the phenomena. In summary, this model assumes a reiter-
ated observation of phenomena over time.
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