
  

A Bidirectional Research Method to Design a Smart City Evaluation 
System  
Renata Paola Dameri and Monica Bruzzone  
Department of Economics and Business, University of Genoa, Italy  

dameri@economia.unige.it  
monica.bruzzone@economia.unige.it  

Abstract: This paper develops a two-way research method – both top-down and bottom-up – to define a “standard but 
tailored” assessment framework for smart cities, based on shared smart city concepts, but designed to respond to different 
needs of each city. The method aims not to design a measurement standard, but to define a process able to create the best 
smart city measurement system. It is based on a standard framework but tailored on each city – with its own features, 
problems, values, and ideas about the quality of life. This method overcomes the limitations of using standard framework, 
as it links smart city assessment tools to local policies but giving to the tool the authoritativeness deriving from the 
scientific literature and the robustness acquired from international nest practices. An empirical implementation supports 
the theoretical background and allows to validate the method, as it has been successfully implemented in Genoa, a 
medium-sized city in Italy looking for its own performance measurement system that allows comparison with other smart 
cities at the same time. The bidirectional method is designed by the authors of this paper, and it is a novelty in the 
international literature about research methodology for business and management studies.  
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1. Introduction  
During the latest 15 years, smart cities have been spreading all over the world (Dameri, 2013), starting from 
the largest and most important metropolis (Mora and Bolici, 2017) and involving an even higher number of 
cities, especially in Europe and North America (Martin et al., 2018).  

In the meantime, many measurement systems flourished, aiming at assessing the smart city implementation 
(Brorström et al., 2018). These measurement systems are based on a set of indicators, collected at the 
international level, able to compare all the smart cities each other (Sharifi, 2020).  

However, these measurement systems share the same weaknesses: they are composed by a set - sometimes 
very confined - of indicators, chosen arbitrarily or without specifying the underlying theoretical model; they 
can measure the smartness only of the largest cities in the world, and are opaque, lacking clarity and 
transparency about the data sources (Gazzeh, 2023).  

These aspects imply that such measurement systems are not useful to manage and govern the smart city 
implementation by the local government. Indeed, these indicators are too general and inadequate to 
understand the specific situation of each city, as well as not linked with the local policies (Dameri and 
Rosenthal-Sabroux, 2014).  

Given this situation, two research questions arise. The first question regards the dilemma between standard 
and tailored tools: how to link the smart city measurement tool to local specificities and at the same time 
allow for comparison with other cities? The second question concerns the quality of the tool: how to define a 
personalized tool that is robust and authoritative? 

The present paper addresses both these research questions. It develops a bidirectional research method to 
design standard but tailored smart city evaluation systems, including the indicators useful to both assess and 
communicate the smartness and to support the political decisions of the local government aiming at improving 
the smart city (Dameri, 2017). Being rooted into the scientific literature and the best international practices, 
the tool is robust and authoritative and allow the comparison; being developed accordingly to the needs of the 
city and the feedback of the stakeholders and community, the tool can support local policies and decisions.  

The research is based on a case study, investigated through the interventionist approach, as the authors have 
overseen the implementation of the smart city measurement system in a medium Italian city.  

The paper continues as follows. Section 2. examines the extant literature and Section 3 explains the research 
methodology, Section 4. analyses the case study, Section 5. discusses the findings and Section 6. concludes. 
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2. Literature Review   
Since the beginning of the smart city era, academicians, local governors, and companies tried to define this 
phenomenon (Dameri and Cocchia, 2013). Even if several different definitions are available, three concepts are 
at the core of a smart city: the territorial and political aspect, referring to the urban area (Nam and Pardo, 
2011); the role of the most innovative technologies (Lee et al., 2013); and the aim of the smart city to improve 
the quality of life in city (Silva et al., 2018). Given these concepts, it is necessary to align the smart city 
measurement and assessment system to the smart city aim, that is, the improvement of the quality of life 
(Lombardi et al., 2012). However, this doesn't always happen.  

Performance measurement in smart city is a difficult task, considering the multidimensionality of the smart 
city and the ambiguous concept of quality of life (Karal & Soyer, 2024). Respect to the first point, smart city 
measurement systems have often been designed considering multiple values and evaluation dimensions 
(Albino et al., 2015). Akburak et al. (2023) attempt to reorder all the indicators, after a very thorough 
investigation of the most popular evaluation models developed to measure the performance of smart cities. 
They note that there is an open question on how to select and use the right indicators in such a vast context. 
Recently, Fang & Shang (2024) suggested organizing the dimensions and indicators into two pillars, where the 
capacity pillar focuses on infrastructure readiness and the performance pillar evaluates the quality of various 
urban services.  

However, the technical aspect of a smart city often prevails respect to the human aspect, and indicators are 
especially focused on the technological equipment of the city; but to measure the technology means to 
measure the tools, not the outcomes (Nam and Pardo, 2011). Moreover, the quality of life is not easy to 
define, and it varies from one city to another. Therefore, a smart city measurement standard is not the best 
solution to evaluate the smart city performance (White, 2018).  

Respect to the link between quality of life and smart city, several academic papers suggest linking the idea of 
smart city perceived by citizens with the indicators, to individuate smartness drivers and link them with the 
desired outcomes (Yigitcanlar et al., 2018). Tu (2018) suggests designing subjective scores derived from the 
experiences and feelings of citizens’ insight into their true perceptions of smart cities. However, such a way to 
work creates bias: these indicators are not immune to contextual factors affecting cities and citizens 
(deOliveira et al., 2024).  

Another problem arising from several works regards how to choose between the huge number of standard 
tools for smart city measurement. The international literature about smart city assessment tools includes a 
very high number of so-called standards; Sharifi (2019) selects the most relevant ones: they are 34. Excluding 5 
of them, because regarding only a specific aspect of a smart city, the remaining 29 ones are suggested as 
standard tools, to be applied to all the smart cities. Several tools are not global ones but designed to be 
applied in a well-defined geographical area. However, smart cities are not the same all over the world, and to 
apply a standard smart city assessment tool totally neglects the geographical differences and specificities.  

Moreover, standard smart city assessment tools are generally addressed to large cities; indeed, Berksova et al 
(2018) find that there is a relation between the city dimension and the most suitable indicators to measure its 
smartness; therefore, indicators selected for large metropolis fit badly with medium cities.  

Standard smart city assessment tools are generally theoretically designed, starting from the theoretical 
definitions of smart city. They are defined by a top-down process and appear like a list of indicators, 
completely disconnected with the local policies and initiatives (White, 2018). On the contrary, effective smart 
city assessment tools should be conceived not merely like a measurement system, but as a decision-support 
system. However, smart city assessment is rarely applied to evaluate urban policies, leading to unjustified 
decisions and unnecessary investments (Fang & Shan, 2024).  

Indeed, the city smartness does not increase by itself: as stated by Yandri et al. (2020), city smartness needs a 
set of well-defined local policies, linking governance to smart projects and expected results. Moreover, if the 
smart city assessment system is designed to link policies and city smartness, it allows also to focus the smart 
policies on citizens’ needs and expectations and to use the smart city assessment system as an accountability 
tool (Picioroagă et al., 2018).  

Finally, the literature analysis discloses that both scholars and institutions design smart city measurement 
tools, therefore there are a lot of such frameworks available (Sharifi, 2019). However, these tools have often 
been designed to compare smart cities each other, and not to define a decision support system for local smart 
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policies (Borsekova et al., 2018). The suggested tools are generally designed starting from a strong literature 
analysis and therefore they are theoretically affordable and robust. However, there are no ways to assert that 
a tool is better than another and no ways also to choose the better tool for a certain smart city (Huovila et al., 
2019). Such tools are like a black box for a local government, unable to choose the better one and to link the 
measurement tool to the local smart initiatives. Such measurement tools remain as superstructures totally 
separated from local policies (Praharaj et al., 2018).  

3. Methodology 
The research methodology supporting this paper is a case study investigated though interventionist approach 
(Roberts et al., 2010). In this case, the researchers are also the persons charged to design and implement the 
smart city measurement system in Genoa, a medium city in Northern Italy (Dameri, 2014, Bruzzone, 2021).  

The longitudinal case study has been starting in 2020, when the Municipality decided to develop a system to 
measure the smart city performance, tailored on the specific needs of Genoa, but also able to compare the 
city’s results with similar cities in Italy and Europe.  

The researchers played two roles concurrently: from the one side, they drove the path to design and 
implement the smart city measurement system; from the other side, they collected the materials to study the 
case and generalize the findings.  

During the design and implementation phases, the researchers collected materials, especially minutes from 
the several panels and meetings involving municipal politicians and officials, experts, and citizens. These 
materials have been manually coded and are the basis for the discussion. The interventionist approach allows 
the authors to be involved in the case study, to directly observe the behaviours of all the actors, and to collect 
materials otherwise not available. 

4. Implementing a Smart City Measurement System: A Bidirectional Approach  
4.1 The Requirements   

Genoa is one of the most important cities in Italy, counting around 600.000 inhabitants. Moreover, starting 
from 2009, Genoa launched a program to become smarter (Grossi and Pianezzi, 2017). Ten years later, despite 
the high number of projects implemented by the Municipality together with a large set of partners, nothing 
had been done to measure if and how these projects and efforts created quality of life for citizens.  

At the beginning of 2020, the Municipality asked to the University of Genoa, Department of Economics, to 
start a program to define and implement a performance measurement system, able to respond to several 
requirements.  

• The first requirement was to create a system tailored on the specific needs and problems of Genoa, 
instead of being the uncritical adoption of a standard method.  

• The second requirement was to link the measurement system to the political decisions of the local 
administrators; the mayor had the specific need to monitor the smart Action Plan designed by the city 
council and under implementation.  

• The third requirement was to design a system able to support the comparison between Genoa and 
other similar cities in Italy and Europe, as well as able to communicate to the citizens the outcomes of 
the smart projects implemented in Genoa.  

• Moreover, the mayor of Genoa asked to define the measurement system so that it could include data 
from the latest five years: therefore, data should already exist and not to be collected specifically for 
the project.  

It was immediately clear that the standard measurement systems known worldwide were not suitable. First, 
they were designed for large cities, and not able to catch the problems and features of a medium city such 
Genoa is. Moreover, the indicators are not linked with the political goals of the local government, therefore 
not able to support the political decisions. Finally, they are not clear respect to data sources and the 
calculation methods, and impossible to replicate at the local level (Patrão et al., 2020).  

The decision was to study how to design and implement a system with these features: tailored on the features 
of Genoa, linked to the local policies, able to compare Genoa with similar cities, and based on existing data.  

 

45 
Proceedings of the 23rd European Conference on Research Methodology for Business and Management Studies, ECRM 2024



Renata Paola Dameri and Monica Bruzzone 

4.2 The Bidirectional Approach: Top-Down and Bottom-Up  

The requirements about the smart city measurement system to be designed were opposite: from one side, a 
tailored system is required, from the other side, the same system should be enough standard to compare 
Genoa with other smart cities.  

To build such a system, a bidirectional approach has been conceived. From top down, a literature review 
helped to study standard smart city measurement systems worldwide. From bottom up, smart city local aims, 
ideas, and priorities have been collected, and finally the two streams of knowledge merged (Dameri, 2015).  

The literature survey investigated both academic papers and professional reports regarding tools and 
frameworks to measure smart city performance. The investigation is based on Sharifi (2019), collecting 34 
smart city assessment tools. From these 34 ones, 5 have been excluded from this analysis, as regarding only 
one aspect of a smart city (for example, IoT, digitalization, and so on). The remaining 29 tools have been 
analysed and compared each other; indicators have been compared and listed; the same or similar ones have 
been listed only one time. The resulting list includes 176 indicators and is the basis for the design of the smart 
city measurement system for Genoa.  

In the meantime, a bottom-up approach was followed, involving both policy makers and technicians from the 
municipality and panels of experts. The panels were three, each of them was organized to face a specific smart 
theme: environment, infrastructure, and socio-economic aspects.  

The panels were conducted in two steps. The first step was based on a brainstorming approach: experts were 
free to speak about what a smart city is, which its aims are, how these aims really impact on the life of the 
citizens or on the quality of the city itself. After the first step, the minutes of the panels were manually coded 
to extract the recurrent keywords; these keywords were used to define the most important smart city themes 
as they arose from the experts.  

During the second step, the keywords were shared with the experts, and they were stimulated to better 
analyse these keywords respect to Genoa smart city, its dimensions, its goals, and the way to reach them, the 
benefits for the citizens.  At the end of these two phases, the researchers had at their disposal a list of themes, 
the most important to define a smart city really pursuing the quality of life for its citizens. Each theme included 
several aspects to be pursued and all the aspects are listed respect to their importance and priority for Genoa.   

At the end of the bidirectional approach, the researchers had therefore a list of 176 standard indicators, and a 
list of themes for Genoa smart city. The smart city assessment tool has been built from the merging of these 
two aspects. 

4.3 The Data  

Another important requirement for the smart city measurement system was to have the data to fill in it. This 
aspect is of capital importance, as several good smart city measurement systems have been well defined on 
paper, but never implemented owing to the lack of data (Putra et al., 2018).  

To solve this problem, the researchers worked as follows. First, all the indicators included into the standard list 
were analysed; values to fill in these indicators have been searched on authoritative and reliable sources, such 
as ISTAT (The Italian Statistical Institution), Eurostat and so on. For each indicator, we had three different 
results:  

• We found the data to fill in the indicator.  
• We did not find the data to fill in the indicator, but we found data to fill in a proxy of the indicator: the 

indicator is replaced by its proxy.  
• We found neither the data to fill in the indicator, nor proxy data, therefore we cancelled the indicator.  

At the end of this process, the smart city measurement system included 160 indicators, filled in with affordable 
data. 16 indicators have been cancelled as the data for their completion was missing. Comparing with the 29 
smart city assessment tools investigated (Sharifi, 2019), 160 indicators are a very high number, therefore, to 
cancel 16 of them do not affect the quality of the measurement system.  

As data have been collected from open databases, it is possible to fill in them for all the 117 Italian provincial 
capitals and to obtain the comparison requested by one of the requirements. 
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4.4 The Standard-But-Tailored System  

The list of themes and indicators defined in the previous steps can ensure the benchmarking, but not the 
tailored analysis for Genoa smart city (Brorström et al., 2018; Lombardi et al., 2012). To build a tailored system 
from the standard data, the aims and priorities should be considered. These priorities define the main aims 
that Genoa smart city should reach respect to its strengths, weaknesses, and the political direction chosen by 
the mayor and the municipal council.  

For each theme, a subset of the standard indicators has been selected, composing a dynamic and customized 
aggregation of data about the city smartness. This aggregation can be applied to each of the 117 Italian 
provincial capitals, ensuring the benchmarking, but the most important result is that such subsets of indicators 
are the one responding to the city needs and to the political priorities of the local government. It permits to 
link the local policies with measured performance and to drive the political choice to prioritize the smart city 
goals more important for Genoa (Dameri, 2014).  

For example, Genoa is a city especially weak respect to floods, and resilience priority could address political 
decisions towards some smart city initiatives, such as to reduce soil consumption and waterproofing (Grossi 
and Pianezzi, 2017). In the meantime, such indicators can be used to communicate to the citizens both the 
political choices and the obtained outcomes, and to gain consensus (Grossi et al., 2020). Such a smart city 
measurement system is therefore also an accountability system because it permits to evaluate the returns on 
public investments (White, 2018).   

 

Figure 1: The Smart city measurement system (source: elaboration by the authors) 

5. Findings and Discussion  
5.1 A Four-Phases Process  

The theoretical research linked with the empirical case helped to obtain important findings about how to 
implement an effective smart city evaluation system. The most important aspect is that the research activity 
suggested a process instead of a measurement framework. Indeed, both the scientific literature and the 
empirical implementations offer several examples of smart city measurement systems; however, to adopt a 
standard method was in contrast with the requirements of the mayor, as a standard measurement system 
responds to the need to measure a generic smart city and it is not ever suitable with the need of a certain city. 
And even more, a standard system is rarely conceived to support the local policies of the same city. However, 
to develop ex-novo a measurement system poses the problem of choosing the indicators.  

The answers to these questions are therefore in a process able to start from a standard method but driving the 
city to adapt it to its own features and needs, through several phases addressed to safeguarding the integrity 

47 
Proceedings of the 23rd European Conference on Research Methodology for Business and Management Studies, ECRM 2024



Renata Paola Dameri and Monica Bruzzone 

of the obtained system. The process arising from this research is composed by four phases, as showed in 
Figure 1.   

1. Requirements: during this phase, then policy makers define the requirements they ask for the system; 
it is of capital importance, as in this way the system is designed accordingly with the need of the 
policy makers and it prevents they do not use the tool. This problem is frequent for standard systems, 
that are not aligned neither with the requirements, nor with the political needs.  

2. Bidirectional approach: all the stakeholders are grouped in panels of experts and cooperate to define 
the features of the measurement system but starting from a proposal made by the researchers and 
derived from the scientific literature. In this way, the system is authoritative and tailored 
concurrently.  

3. Data selection: given the directions from the panels of experts and seen the scientific literature, is 
now possible to select data for the measurement system; data should be chosen granting soundness 
and neutrality, extracting them from authoritative sources able also to deliver data continuously in 
time.  

4. Standard but tailored: the resulting measurement system is designed referring to standards arising 
from the scientific literature, but tailored respect to the requirements of the policy makers, the prior 
themes of the city and the availability and soundness of the data. It allows to use the system to 
support political decisions, to measure the performance of just such decisions, to communicate the 
results to the citizens accordingly with their expectations linked with the city priorities, and to pursue 
accountability of the politicians towards their electors.   

The four-phases process answer to both the research questions. The first RQ regards how to overcome the 
dilemma between standard and tailored measurement system. The solution is a process that allows to tailor 
the systems starting from a standard, giving to the system enough personalization but maintaining the 
essential forms and features of the starting model.  The second RQ regards how to assure enough quality to a 
tailored system; the answer derives from the method adopted to implement the system, based on three 
authoritative sources: the scientific literature, that deliver the basis for designing the measurement system; 
the participation of both the policy makers and the stakeholders, that grant the alignment of the system to the 
requirements and the priorities of the city; and the authoritativeness of the data sources, that prevent from 
self-referentiality and bias.  

6. Conclusions  
Several smart city assessment tools are available in literature, designed by both scholars and institutions. 
These tools are often conceived to measure the city smartness to create rankings and compare smart cities all 
over the world, individuating the smarter one. For this reason, they are suitable to large cities and difficult to 
apply to medium or small cities (Borsekova et al., 2019). Moreover, these tools are often opaque, it is not 
possible fond the data spurces and to understand why some indicators have been included (and some others 
not); and it is also impossible to understand the formulas used to calculate the rankings (Sharifi, 2019). For all 
these reasons, it is very difficult to implement such measurement tools at the local level.  

Facing such difficulties in adopting and implementing a smart city assessment tool, several smart cities do not 
measure their performance (Picioroagă et al., 2018). Consequently, smart policies are not evaluated, political 
choices are not supported, citizens are not aware about the impact of smart city initiatives on their daily life.  

To overcome these problems, the present paper suggests a process that permits to each smart city to develop 
its own measurement system, starting from a standard set of indicators, but selecting subsets of indicators 
linked with the specific city needs, priorities, problems, ambitions. The suggested process permits to pursue 
two aims concurrently: from one side, the assessment tool is robust, because built on the literature and the 
best practices about smart city measurement tools; from the other side, the assessment tool is customized and 
flexible, able to support the local policies, to measure the performance, and to communicate to the citizens.  

The bottom-up approach permits to involve policymakers, stakeholders, citizens in defining their own smart 
city assessment system: this system will be something in which all the actors can recognize themselves and not 
a superstructure. To select specific subsets of indicators is a way to link smart initiatives to expected outcomes 
and the smart city measurement system also becomes an accountability tool. Such subsets can be further re-
selected, accordingly with new priorities or political aims (Silva et al., 2021).  
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This process has been successfully implemented in Genoa, a medium city in Italy looking for its own smart city 
measurement system and the comparison with other smart cities concurrently. To better validate the process, 
further implementations are needed, and the authors are already working for this aim.  

This work was carried out within the framework of the project "RAISE - Robotics and AI for Socio-economic 
Empowerment" and has been supported by European Union - NextGenerationEU. 
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