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Abstract

Most of the definitions of a “smart city” make a direct or indirect reference to improving
performance as one of the main objectives of initiatives to make cities “smarter”. Several eva-
luation approaches and models have been put forward in literature and practice to measure smart
cities. However, they are often normative or limited to certain aspects of cities’ “smartness”,and a
more comprehensive and holistic approach seems to be lacking. Thus, building on a review of the
literature and practice in the field, this paper aims to discuss the importance of adopting a holistic
approach to the assessment of smart city governance and policy decision making. It also proposes
a performance assessment framework that overcomes the limitations of existing approaches and
contributes to filling the current gap in the knowledge base in this domain. One of the innovative
elements of the proposed framework is its holistic approach to policy evaluation. It is designed to
address a smart city’s specificities and can benefit from the active participation of citizens in
assessing the public value of policy decisions and their sustainability over time. We focus our
attention on the performance measurement of codesign and coproduction by stakeholders and
social innovation processes related to public value generation. More specifically, we are interested
in the assessment of both the citizen centricity of smart city decision making and the processes by
which public decisions are implemented, monitored, and evaluated as regards their capability to
develop truly “blended” value services—that is, simultaneously socially inclusive, environmentally
friendly, and economically sustainable.
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Introduction

“Digital experiments” in the urban setting started over 30 years ago, even before the Internet was
established. Currently, the expansion of information and communication technologies (ICTs) is
characterized by technological convergence, normalization, mobile pervasiveness, and also the
emerging mantras of ambient intelligence/Internet of things. This is complemented by other, suppo-
sedly “disruptive”, technologies and approaches such as cloud and ubiquitous computing, or open
and big data (to mention just a few of the current trends). However, effective societal take up of
digital means is not yet supported by any clear metrics on whether they can actually improve living
conditions in the world’s cities.

Despite the fact that ICTs are transforming lifestyles, citizens’ expectations, and indeed their
frustrations, grow. In fact, over 50% of the world’s population lives in urban contexts, and half
of these people still live in “slums”. At the same time, significant numbers of poor, disadvantaged,
and excluded people live in rich urban areas. Despite this, there is no clear framework, especially
from a research and policy perspective, for assessing the real level and content of what we call
“smartness”” when related to cities, or whether ICTs are actually contributing to improving the living
conditions of citizens in urban settings. (Misuraca & Rossel, 2012).

There have been many false claims that smart cities are ICT-enabled cities. However, in the rush
to digitize everything, it has often been forgotten to consider the ICT-enabled city governance,
which we define as the use of ICTs to comprehensively simplify and improve the internal adminis-
trative operations of government; facilitate public service interaction between government, citizens,
and other stakeholders; enable citizen participation, and ensure inclusiveness and equal opportunity
for all (Misuraca, 2010).

Nonetheless, cities are indeed advancing, albeit at very unequal speeds. They are adopting similar
options and approaches, for example, in their search for alignment and benchmarking which would
allow them to be categorized as “smart”, no matter what that means. However, to the best of our
knowledge, a holistic approach to assessing the effective smartness of city policies is not yet avail-
able. Thus, the objective of this article is to discuss the need for an approach of this kind and to pro-
pose a holistic framework that can provide guidance on how to assess the various governance
dimensions of a “smart city”.

The paper has four sections. The second section discusses the problem of policy evaluation in the
context of smart cities and the need for a holistic approach to policy decision making and smart city
governance. The third section provides an overview of the scientific and gray literature on smart city
assessment, based on a sample of the best-known approaches. It highlights their limitations, which
point to the need for a more holistic approach. The fourth section introduces our framework for the
assessment of the policy decision-making process for smart city governance. Finally, the fifth sec-
tion draws conclusions on the advantages and limitations of the proposed approach and outlines
future research directions.

From Performance Measurement of E-Government to the
Measurement of the Performance of Smart City Governance

Cities and urban areas are ideal places in which to reconcile some of the contradictions of all
globalized societies, even though they are rooted in distinct cultures and territories. In fact, the local
level is often where the tensions between a system of multiple interactions and frequently conflicting
views regarding the three pillars of sustainable development (economic, social, and environmental)
can be managed (Jacquier, 2008).

However, up until now research in the field of ICTs and governance at local level has mainly
focused on the emerging trends of e-Government, namely:
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1. the growing recognition that a crucial test of ICT-enabled solutions is the impact they have
on the quality of the relationship between government and its constituency;

2. the value and power of ICT-enabled networks in closely connecting people, government
agencies, and private or community sector organizations in new patterns and combinations,
either by digitizing previously existing services or by offering new ones.

These trends must be considered as complementary to the traditional objective of public poli-
cies and urban planning, that is, that of optimizing urban services and improving the quality of life
of citizens. In this sense, a smart city should be a context where more ICTs lead to a better city
(Misuraca, Ferro, & Caroleo, 2010).

In this respect, if we want to understand how the Information Society will be shaped in the city of
the future—a prerequisite for the development of adequate policies—first we have to look at the pro-
cesses of informatization driven by actors, their visions, and strategies in dealing with ICTs. Then
we must look at (1) the more “blended-value” (Bugg-Levine & Emerson, 2011) impact of this infor-
matization of urban services and (2) how the changes taking place are linked to ways of coping with
contemporary society’s major challenges.

But how do we actually measure and evaluate whether a city is smart? What dimensions should
be considered when defining the smartness of a city?

In this regard, several research and policy/practice-oriented approaches have been put forward in
the last decade with interesting results and practical implications for both research and policy (see
third section for further detail). However, in assessing the smartness of cities, it is always a risk that
any initiative that defines itself as being in some way smart could allow any city to be included in the
“smart cities club”. To avoid this risk, and go beyond the “beauty contest” or “let’s all be part of the
club” approaches, we must assess the dimensions that together may serve as a platform for defining
a city as smart in more depth (Misuraca & Rossel, 2012).

We therefore focus on a more pragmatic method that explores how ICT-enabled innovations are
generating changes in city government systems, the implications of these changes for governance
processes, and their impacts on the local economy and society. Thus, we can pave the way for a
future-oriented analysis. Decisions taken today will affect the future of our cities and this future will
be our legacy to the next generations. Following recent trends in social impact measurement
(Epstein & Yuthas, 2014), we suggest a holistic and evolutionary impact measurement framework
to better assess the challenges mentioned above. Multistakeholder participation (including citizens)
will be at the center of this impact evaluation process of city governance, and performance results
will be used to drive resource allocation and to revise strategies to ensure continuous improvement in
public value generation.

Background on Smart Cities and Smart Cities Governance
Performances Measurement

Many definitions of smart cities have been suggested in the large and growing literature on smart
cities, as witnessed by the different literature surveys that have been published in the past few
years (e.g., Albino, Berardi, & Dangelico, 2015; Deakin, 2014; International Telecommunication
Union [ITU], 2014; Meijer & Rodriguez Bolivar, 2013; Mosannenzadeh & Vettoriato, 2014;
Nam & Pardo, 2011a; Sinkiene, Grumadaite, & Liugailaite-Radzvickiene, 2014). In this section,
instead of proposing a further survey, we will refer to ones already published in order to identify
the “building blocks” for the holistic approach to smart city governance that we will introduce
in fourth section.

Our review of the smart city literature encompasses some of the most relevant papers recently
published in the field. A large variety of definitions and approaches to smart cities are included and
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they provide clear evidence, as many scholars have argued, of how the concept of smart city is fuzzy
with many faces. Smart cities should be defined in relation to different perspectives or aspects (Mei-
jer & Rodriguez Bolivar, 2013). Although the view of a city as a complex system of systems (Dirks,
Keeling, & Dencik, 2009) is widely shared in literature, many researchers separate the smart city
concept into many features and dimensions, using the complexity of managing the concept in a hol-
istic way as justification for this decision (Albino et al., 2015). To date, most of the frameworks that
have been suggested in the literature are based on the identification and description of the compo-
nents of the smart city (i.e., the dimensions that are assumed to influence the city’s smartness),
whereas only a few of them also consider the complex interactions between those dimensions. The
ITU survey provides very clear evidence of which dimensions of a smart city are most considered in
the literature (ITU, 2014). The survey analyzed 98 definitions of smart cities in the relevant literature
(both scientific and gray) and found 49 key concepts/key words that occur 573 times in the defini-
tions and that could be grouped in clusters corresponding to the dimensions that have been most
often considered as defining a city smartness, as summarized in Table 1.

Mosannenzadeh and Vettoriato (2014) suggest that any conceptual framework for smart cities
should be able to account not only for what smart city initiatives are about, that is, the city sub-
systems/domains that can be made ““smarter”” through the implementation of smart city initiatives,
but also for why and how to make a city smarter. The smart city components/dimensions identified
in the ITU survey can be considered as a description of what smart city initiatives are about. The
references reported in Table 1 clearly show that most (if not all) of the frameworks that have been
suggested in literature acknowledge that (smart) cities are multidimensional systems. Even the fra-
meworks more focused on a particular component/dimension do not fail to acknowledge the
importance of the other dimensions as well (Meijer & Rodriguez Bolivar, 2013). From this point
of view, it could be said that there is a substantial convergence among researchers as to what the
main targets for smart city initiatives are.

Among researchers there is also a quite widely shared view about why cities should be made
smarter and/or smart cities should be created. In the literature, it is quite common to find that the
main objectives of smart city initiatives are sustainable development, economic growth, and better
quality of life for citizens (Albino et al., 2015; ITU, 2014; Meijer & Rodriguez Bolivar, 2013;
Mosannenzadeh & Vettoriato, 2014; Sinkiene et al., 2014). However, as Albino, Berardi, and Dan-
gelico (2015) observe, quality of life plays a special role in the smart city literature. All the smart city
initiatives in the end aim to raise quality of life for citizens and other urban stakeholders, whatever
city dimension they target directly (Ballas, 2013; Batty et al., 2012; Shapiro, 2006). Quality of life,
together with the related and to some extent overlapping concepts of well-being and happiness (both
recurring concepts within the smart city literature), represents dimensions of public value (Bening-
ton & Moore, 2011; Hills & Sullivan, 2006), which Moore (2013) defines as the net benefit of a pub-
lic service expressed not only in terms of monetary value but also in terms of how government
actions affect important civic and democratic principles such as equity, liberty, responsiveness,
transparency, participation, and citizenship. Focusing on raising quality of life as the fundamental
goal of smart city initiatives opens the way to a public value management (PVM) approach to smart
cities. An approach of this kind has been advocated by Cosgrave, Tryfonas, and Crick (2014) who
suggest viewing the fundamental ideas behind the smart city concept in the light of the PVM para-
digm. A PVM-based approach to smart cities does not focus solely on the creation of economic value
and on the delivery of services but also allows us to understand value beyond the optimization of
systems by considering smart city initiatives as inseparable from the political paradigm and the insti-
tutional structures within which they are undertaken (Chourabi et al., 2012; Nam & Pardo, 2011a,
2011b). In the end, this leads to a view of smart cities as organic ecosystems in which citizens and
other relevant stakeholders are collaboratively involved in the cocreation of sustainable innovations
that improve life in the city and boost the local economy (Baccarne, Mechant, & Schuurman, 2014).
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Table I. Smart City Components/Dimensions.

Smart City

Components/Dimensions Examples

ICT, communication, Hoon Lee, Phaal, and Lee (2013); Washburn et al. (2010); Giffinger et al.
intelligence, information (2007); Dirks, Keeling, and Dencik (2009); ITU (2014); Caragliu, Del Bo,

and Nijkamp (2009)
Governance, management, and Meijer and Rodriguez Bolivar (2013); Chourabi et al. (2012); Lombardi,

administration Giordano, Farouh, and Wael (201 I); Caragliu et al. (2009); Nam and Pardo
(201 1a, 201 Ib); Batty et al. (2012); Scholl and Scholl (2014)
Quality of life and lifestyle Lombardi et al. (201 I); Giffinger et al. (2007); Caragliu et al. (2009); Batty

et al. (2012); Ballas (2013); Neirotti, De Marco, Cagliano, Mangano, and
Scorrano (2014); Shapiro (2006)

Infrastructure and Services Washburn et al. (2010); Batty et al. (2012); Nam and Pardo (201 Ia, 201 Ib);
Dirks et al. (2009); Lombardi et al. (201 1)

People, citizens, and society Lombardi et al. (201 I); Giffinger et al. (2007); Chourabi et al. (2012); Shapiro
(2006); Hoon Lee et al. (2013)

Environment and sustainability  Giffinger et al. (2007); Lombardi et al. (201 1); Nam and Pardo (201 Ia, 201 Ib);
Roseland (1997); Kourtit, Macharis, and Nijkamp (2014); Batagan (2011)

Economy and financials Caragliu et al. (2009); Ballas (2013); Batagan (201 I); Lazaroiu and Roscia
(2012)
Mobility Neirotti et al. (2014); Lombardi et al. (201 1); Giffinger et al. (2007); Caragliu

et al. (2009); Dirks et al. (2009); Washburn et al. (2010)

Meijer and Rodriguez Bolivar (2013) distinguish three strands in the smart city literature that rep-
resent three different ways of conceiving how city smartness can be improved: the technical strand,
the human resources strand, and the governance strand.

In the technical strand, the role of smart technologies (smart ICTs) is emphasized as the funda-
mental infrastructure for smart cities that allows the integration of all the city components/dimen-
sions. Hall (2000) is among the first to advocate an integrated approach to smart cities by
claiming that a smart city monitors and integrates the conditions of all of its critical infrastructures
to better optimize its resources, plan its preventive maintenance activities, and monitor security
aspects while maximizing services to its citizens. Dirks, Keeling, and Dencik (2009) argue that ICTs
can be used to achieve the instrumentation and the interconnection of the city’s core systems, thus
suggesting that smart cities can be considered as an organic integration of IT-based systems. The use
of smart technologies can make the critical infrastructure components and services of a city more
intelligent, interconnected, and efficient (Washburn et al., 2010).

Komninos (2011) believes that ICTs not only enable the creation of a cyber, digital, wired, infor-
mational or knowledge-based city but also enable changes in the way people live and work, fostering
innovation, learning, and knowledge. Along similar lines, Hoon Lee, Phaal, and Lee (2013) assume
technology to be the starting point for the definition of innovation strategies that affect the develop-
ment of the urban system and allow a city to supply better services. As Batty et al. (2012) observe,
the widespread diffusion of ICTs in smart cities can improve the way every city subsystem operates,
with the goal of enhancing citizens’ quality of life.

By stressing the fundamental role played by ICT in making cities smarter, the approaches that
conceptualize smart cities as primarily a technical issue incur the risk of technological determinism.
They underestimate the factors involved at the societal, organizational, individual, and cultural lev-
els (Gil-Garcia, Vivanco, & Luna-Reyes, 2014). These nontechnological factors, which are
addressed in Nam & Pardo (2011a, 2011b), and Chourabi et al. (2012) exemplify the governance
strand within the smart city literature according to Meijer and Rodriguez Bolivar (2013). Nam and
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Pardo (2011a) argue that in order to assess the performance of a modern city, a more comprehensive
vision is needed. Measuring a city’s smartness by considering separately how it improves the per-
formance in each of its subsystems makes it very difficult (if not impossible) to recognize effects that
are only detectable at a whole-system level (Misuraca & Rossel, 2012). Assuming a sociotechnical
approach, Nam and Pardo (2011a, 2011b) claim that in order to assess a smart city, whether and how
smart technologies have succeeded in changing the city and its performance should be considered.
Whether and how traditional institutional and human factors in urban dynamics have affected the
smart city initiatives leveraged by ICTs should also be looked at. Chourabi et al. (2012) define
an integrated framework in which the typical smart city domains (natural environment, economy,
[built] infrastructures, governance, people, and communities) are integrated with technology, man-
agement/organization, and policy. These domains should not be considered as further city subsys-
tems but as factors that can make interventions to improve the performance of the city smarter.

According to Meijer and Rodriguez Bolivar (2013), researchers in the human resource strand
focus on people as being central to the operation of smart cities. For Chourabi et al. (2012), addres-
sing the topic of people and communities as part of smart cities is critical, although traditionally this
topic has been neglected. The social infrastructure, such as intellectual and social capital, is an indis-
pensable part of smart cities (Albino et al., 2015) since it contributes to creating a climate suitable for
an emerging creative class that is a fundamental asset for smart cities. Indeed, creativity and social
innovation are considered key drivers for smart cities, and thus people, education, learning, and
knowledge have central importance in this process (Nam & Pardo, 2011b; TEPSIE, 2015). From this
point of view, making people smarter can be considered as one of the objectives of smart city initia-
tives. Smart people are a fundamental asset for smart cities as they provide a relevant resource on
which initiatives can rely to make cities smarter. In fact, besides contributing to a city’s competitive-
ness, which is an engine for economic growth, smart, educated, and informed people can become
active users and engage with smart city initiatives. They can make these initiatives a success or a
failure, by both adopting and using the (smart) services made available to them and by participating
in the governance and the management of the city (Chourabi et al., 2012).

Participatory governance and citizen involvement (under different stakeholder roles) are key con-
cepts in many smart city frameworks (Albino et al., 2015; Caragliu, Del Bo, & Nijkamp, 2009;
Chourabi et al., 2012; Giffinger et al., 2007; Lombardi et al., 2011; Meijer & Rodriguez Bolivar,
2015; Misuraca, Reid, & Deakin, 2011; Nam & Pardo, 2011b). According to Belissent (2010), gov-
ernance is the core of smart city initiatives. Even researchers who do not give governance such a
central role at least include it as one of the dimensions that should be targeted by smart city initia-
tives. Governance is fundamental to bringing smart city initiatives to citizens. It keeps the process of
decision-making transparent (Albino et al., 2015) and enables better citizen participation in imple-
menting, monitoring, and evaluating these initiatives (Misuraca et al., 2011). Washburn et al. (2010)
observe that many of the obstacles to delivering the smart city vision result from a lack of govern-
ance that ensures multistakeholders’ collaboration throughout a project, not just at the design and
implementation stage but also postimplementation.

In the smart city literature, governance is often seen as referring to citizen participation (Caragliu
et al., 2009; Giffinger et al., 2007; Lombardi et al., 2011) and to collaboration among stakeholders
(Baccarne et al., 2014; Batagan, 2011; Chourabi et al., 2012; Nam & Pardo, 2011a, 2011b; Scholl &
Scholl, 2014). This could mean that government structures and operations need to be transformed to
some extent (more or less radically) to create a smart city (Meijer & Rodriguez Bolivar, 2013).
Although participation and collaboration are often used synonymously in the smart city context,
Bartenberger and Grubmiiller-Régent (2014) suggest using the more restrictive concept of col-
laborative governance in order to keep smart city governance distinct from the broader concept
of participatory democracy. Ansell and Gash (2008, p. 544) define collaborative governance as
““a governing arrangement where one or more public agencies directly engage nonstate stakeholders
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in a collective decision-making process that is formal, consensus oriented, and deliberative and that
aims to make or implement public policy or manage public programs or assets”. Collaborative gov-
ernance entails a transformation of governance but only as regards how governance is exerted, that
is, through collective decision-making processes that include both public and private actors and that,
in the case of smart cities, are enabled by ICTs (Misuraca et al., 2011). In the context of smart city
governance, this includes the definition and implementation of the policies that aim to make cities
smarter, and which require sharing visions and strategies with the relevant stakeholders (Nam &
Pardo, 2011b). It also includes the management of the implementation of smart city initiatives tar-
geted at making the various city dimensions/components smarter (Chourabi et al., 2012). Finally, it
includes the management of:

e city infrastructures, including ICT infrastructures and systems which are enabling factors for
the development of smart cities and that need to be governed;

e the resources necessary for the development of smart cities, including the financial resources
that are decisive for the prosperity and sustainability of smart cities over time (Kourtit,
Macharis, & Nijkamp, 2014);

e human assets (Lombardi et al., 2011), and other immaterial capital (social and relational cap-
ital, intellectual capital and innovation, and knowledge and information) that are decisive for
smart, sustainable and inclusive growth (Batangan, 2011).

These concepts are also deeply rooted in the more recent holistic approach to “impact investing”
(Bugg-Levine & Emerson, 2011; Rodin & Brandenburg, 2014). This approach underlines how a per-
forming organization—which a smart city should be—has to deal with the “blended-value”” man-
agement process. This process should reconcile the optimal management of resources (including
ICTs), the achievement of economic sustainability, and the pursuit of social equity for its members.

All these governance dimensions are integrated into the holistic framework for the assessment of
smart city governance that we introduce in the next section. The framework includes public value
creation, vision and strategy formulation, asset management, financial and economic sustainability,
social inclusiveness, and multistakeholders participation. These are the building blocks for the
assessment of initiatives that aim to make cities smarter by targeting one or more of the smart city
components/dimensions reported in Table 1.

A Holistic Framework to Assess Smart City Governance and Policy
Decision Making

A public value—based approach to smart city assessment allows us to address the multifaceted, inter-
related, and dynamic structure of smart city governance. It also allows us to capture the evolutionary
nature of the smart city ecosystem (Baccarne et al., 2014), where performance results could be used
to drive resource allocation and to revise strategies to ensure continuous improvements in public
value generation (Epstein & Yuthas, 2014). It also permits us to focus on the central role of citizens
in the decision-making process, giving them an active role in the design, adoption, and evaluation of
the city’s policies and services (Savoldelli, Codagnone, & Misuraca, 2014). The adoption of a ser-
vice is influenced by citizens’ perceptions of both its value and the level of transparency in the
related decision-making process (Feeney & Welch, 2012; Van Ryzin, 2009). Positive perceptions
of a service’s capability to deliver public value and the transparency and accountability of the
decision-making process, together with the engagement of citizens and other urban stakeholders,
increase citizens’ trust in policy makers and public administration (Savoldelli, Misuraca, & Codag-
none, 2014; Welch, 2012). It can also stimulate a city’s adoption of services (Cosgrave, Tryfonas, &
Crick, 2014; Feeney & Welch, 2012; Savoldelli, Codagnone & Misuraca, 2014).
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Citizen engagement is therefore a fundamental cornerstone of smart city governance. Scholars,
experts, and leaders are beginning to agree that the traditional methods for governing the complex
interplay of technological knowledge, political constraints, and value conflicts underpinning public
value creation and management are no longer sufficient for the current demands of public decision
making. A new form of public participation is both valuable and necessary (Nam & Pardo, 2011a,
2011b; Savoldelli, Codagnone, & Misuraca, 2013).

Traditional engagement approaches involve stimulating citizen participation in policy
decisions through suggestions and indications that follow a typical top-down decision-making
process. Public services are first shaped by the municipality and then citizens are engaged
through a mix of online and off-line initiatives which collect their points of view, criticisms, and
suggestions to improve the services. ICTs, and especially social media, are used to widen the
number of participants in the public debate and to give a voice to individuals who are not usually
willing to participate in person in public debates.

Recent positive experiences such as the Community planlt in a Boston municipality (Gupta, Bou-
vier, & Gordon, 2012) show that adequate use of new media and in-person meetings increases by 10
times the number of participants in public debate, and helps the decision makers to make choices that
are closer to the population’s needs.

More recent trends suggest that citizens are participating more in their city’s governance and
playing a more central role in the creation and management of public value (Aversano et al.,
2013). They do this through social innovation and multistakeholder codesign, cofunding, codelivery,
and coevaluation of products and services (Linders, 2012; TEPSIE, 2015).

This represents a new approach in which citizen participation starts from the bottom in a sponta-
neous way that does not require abstract solutions. Instead, new and concrete actions address prob-
lems that citizens face every day (Bencardino & Greco, 2014).

Reinventer Paris (http://www.reinventer.paris/en/sites/) is a typical example of this trend. The
initiative is looking for new and self-sustainable approaches to urban innovation where different
urban actors (investors, architects, project owners, prime contractors, operators, users, researchers,
artists, designers, start-ups, etc.) work together from the generation of the idea to the project financ-
ing, implementation, and service management of 1 of the 23 public sites located in the city center.
These are made available by the city hall for innovative and value-added services to citizens.

New Urban mechanics, an ICT-based platform in Boston (http://newurbanmechanics.org/), is
another example of the central role played by citizens in a smart city’s public value creation and
management process. This initiative relies on the crowdsourcing approach. The city administration
has provided an ICT platform where every citizen can report unsolved issues, inefficiencies, and
failures detected in the urban environment and related services, propose solutions and even act
together with other citizens.

London Datastore (http://data.london.gov.uk/) uses open data to increase citizen engagement and
social innovation. It makes available more than 600 public data sets connected together and openly
available to developers and users for generating innovative services for the citizens of London. To
date, several thousand developers have registered to use the data sets and have already created hun-
dreds of applications, reaching millions of active users.

These few examples show how ICTs and social media can play an important role as enablers for
public value cocreation in an urban setting, by making services smarter and addressing issues that
citizens recognize to be of great importance in their daily lives (Design Action Research with Gov-
ernment [DARG], 2014).

Based on these observations and the discussion in the third section, Figure 1 below represents the
key elements of a holistic approach to the assessment of smart city governance and their interrelations.

Figure 1 provides a snapshot of the key dimensions of smart city governance: citizens’ needs and
institutional settings drive the decision-making process that underpins the—optimal—allocation of
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Figure |. Key elements of a smart city’s governance assessment framework.

resources for public value services. Their degree of adoption by beneficiaries shows how city
governance can generate public value—measured in relation to the achieved outcomes and
impacts—and also influence the perceptions of stakeholders (including citizens) of the public
value associated with the services provided and hence the level of trust in government. This latter
dimension can influence multistakeholder participation in the decision-making processes, which
in turn can influence both the decision-making process itself, and service adoption. Finally, the
degree of public value generated by the services provided can influence citizens’ needs, creating
a continuous improvement process underpinning smart city governance, which is coherent with
the changing needs of the citizenry, the availability of resources, and a smart city’s overall stra-
tegic vision.

In our opinion, the key elements of smart city governance presented in Figure 1 constitute a good
starting point for defining a holistic framework to assess a smart city’s capability to generate public
value, which is the ultimate goal of smart city’s governance. Therefore, our holistic approach con-
siders the city as an environment whose capability to survive and grow depends on its stakeholders
and policy makers having a clear strategic vision, the engagement of the relevant urban actors (com-
munity of individuals), and the efficient and effective organizations of its public value generation
and management processes (Moore, 1995, 2013).

Figure 2 advances the model further, outlining the structure of the holistic framework we propose
for measuring a smart city’s capability of generating and managing public value, with and for its
community. The framework reflects the citizen centricity of smart city governance and is based
on the application of traditional balanced scorecard approaches to the public sector (Kaplan &
Norton, 2001) along the lines described in (Moullin et al., 2007).
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Figure 2. The logic structure of the proposed smart city’s governance holistic assessment framework.

Our holistic framework comprises the following five dimensions, namely:

“Community building and management”’, which aims to assess urban stakeholders’ engage-
ment in smart city governance and decision-making processes. This dimension also considers
the strengths of a city’s networks of relations with other urban communities and relevant sta-
keholders, both inside the urban context and outside of it.

“Vision and strategy formulation”, which aims to assess a smart city’s capability of using
strategic planning and implementing monitoring and evaluation techniques to generate evi-
dence to inform future strategic plans.

“Public value generation”, which aims to measure the outcomes and/or the long-term
impacts of the initiatives implemented. This value generation usually includes the more gen-
eral social objectives that the interventions address, such as economic growth, employment,
social inclusion, and well-being.

“Asset management”’, which aims to assess the generation of knowledge to benchmark the
city’s performance and provide an evidence base for the enhancement of current interventions
and the development of future plans.

“Economic and financial sustainability”, which aims to assess a smart city’s long-term sustain-
ability and its ability to attract investment and manage change. This dimension also focuses on the
availability of economic and financial resources and evaluates their efficient and effective use.

The intersections of the five dimensions as described in Figure 2 define four perspectives from
which smart city governance can be measured. This allows us to identify some clusters of key
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performance indicators to assess smart city governance and decision-making processes from a hol-
istic point of view. The following sets of key variables are examples, rather than a finalized list:

The interaction between community building and management, public value generation, and
vision and strategy formulation represents the smart city’s capability to create and maintain a
proper identity over time. This is important for strengthening the citizen’s sense of belonging
to the urban territory and for creating long-lasting relationships between investors, other rel-
evant stakeholders, and the entire smart city community. Key variables that could be moni-
tored to this end are related to: stakeholder involvement in the strategic processes of smart
city governance, engagement of citizens in smart city policy and strategy development, capa-
bility of developing and managing strategic planning processes and evaluation techniques,
and public value creation and socioeconomic impacts.

The interaction between community building and management, vision and strategy formula-
tion, and assets management provides evidence of the long-term sustainability of the smart
city. In fact, it is important for smart cities to translate their vision into specific strategic plans,
coherent with the availability of existing resources (i.e., human, knowledge, technological
and financial). The lack of clear strategic processes could result in fragmentation of the avail-
able resources. This would create inefficiency in their allocation (i.e., resources redundancys;
losses of possible synergies among services/departments, differences between needed ser-
vices delivery capacity and available ones) and a long-term failure of the city to provide
high-quality services. There would be a risk that resources would be wasted and unsustainable
services provided. Key variables that need to be monitored to avoid this are related to the
degree of service management processes integration; degree of technological and organiza-
tional integration of the smart city infrastructures, and use of change management and process
reorganization/reengineering techniques.

The interaction between community building and management, assets management, and
financial and economic sustainability addresses the service delivery capability of the smart
city and its operational efficiency. Like any other organization, smart cities have to make effi-
cient use of available resources to survive in the short to medium term. Hence, smart cities
have to increase and maintain their continuous improvement process capability in service
management over the time. Key variables that need to be monitored to this end are related
to cost efficiency of the services provided, knowledge management capability, use of
resource planning management systems, and use of activity base costing systems.

The interaction between community building and management, public value generation, and
financial and economic sustainability contributes to the short-to-medium-term sustainability
of smart cities. It measures the capability of a smart city to create and renew services and to
generate social innovations in a self-sustainable way. It also represents the smart city’s capa-
bility to understand the evolving structure of its population’s needs, thus improving the trust
its citizens have in the city’s administration and an effective adoption of the proposed ser-
vices. Key variables that need to be monitored to this end are related to service and product
innovation capabilities, evidence of cost-effectiveness of the services provided, user satisfac-
tion measures, and service adoption measures.

Conclusion and Future Research Directions

In this paper, we have argued for the need to adopt a holistic approach to assessing the smartness
of cities, paying particular attention to city governance and the management of the policy
decision-making process. We reviewed an illustrative sample of smart cities’ performance
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assessment frameworks already put forward in the literature and practice and concluded that
despite their scientific soundness, the majority of them are either too normative or sectorial in
the scope. Moreover, they were often too oriented toward the evaluation of ICT as the enabling
factor for “smartening” urban areas.

In our informed opinion, in measuring what makes a city smart, current benchmarking and assess-
ment frameworks mainly focus on determining to what extent ICTs improve the performance of
urban systems and on how the governance of ICT performs. However, they fail to address the per-
formance measurement of what we define as ICT-enabled city governance. As a result, they fail to
account for the “dark side of ICT” (e.g., the digital risks, divides, and vulnerabilities), or for the
hidden costs, and long-term effects. In fact, we are creating technological lock-in by driving fast
toward a planned future (full of ICTs and ICT-enabled services), without the appropriate instruments
for checking whether we are going into right direction.

We propose shifting the focus of assessment from the performance of smart city public services to
the city’s capability to generate and manage public value. For this purpose, we reaffirm the central
role of citizens in the decision-making process and their fundamental contribution to public value
creation in the city context.

In line with these considerations, we propose a holistic assessment framework comprising five
key evaluation dimensions to measure how city governance performs in pursuing sustainable and
participatory public value generation. The intersections of the five dimensions of the framework
(as described in Figure 2) define four perspectives from which to assess smart city governance.

We believe that this approach overcomes the traditional sectorial benchmarking and assessment
models and contributes to expanding and completing the general frameworks we found in the liter-
ature. The most innovative element of the proposed framework is the central role given to the citizen
engagement process. In our approach, citizen engagement is not considered simply as a way to sti-
mulate citizen participation in the public debate but as a process of social innovation that allows cit-
izens to coproduce public value. It increases the adoption and the sustainability of public services, in
line with the changing needs of the citizenry, the availability of resources, and the smart city’s stra-
tegic vision.

Our framework confirms the pervasive role of ICTs in smart city governance and their instrumen-
tal/enabling role for public value creation and management. At the moment, however, the proposed
framework only defines the key building blocks to be used in the assessment process; indicators and
metrics are not yet fully addressed. While we acknowledge this is an important limitation of our cur-
rent work, it also represents an opportunity to steer future research on reaching consensus on smart
city governance measurement processes. It could also allow us to standardize them for practical use
in smart city contexts. An interesting perspective emerging from this research is the further defini-
tion of measurement indicators, metrics and tools for citizen engagement, and social innovation for
smart city governance and public value generation.
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