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Planning, governing processes, and making decisions are crucial elements for
any societal change and the development of an urban circular economy. The
fight for urban resources, environmental sustainability, maintaining the urban
ecosystem, promoting a circular economy, and fulfilling public service demands
has put pressure on existing governments to increase their efficiency and
collaborative abilities to work in a smarter way. This study aims to explore
various enablers that can improve city administration for smart cities. The
factors are identified from the literature. The study follows the decision-making
trial and evaluation laboratory (DEMATEL) approach. The experts have been
consulted for the finalization of factors and for the establishment of the causal
relationships using the DEMATEL technique to study the cross-inter-relationship
among factors. The findings suggest the rankings of factors and classify
them into cause-and-effect groups. The study finds influencing enablers
that improve policy implementation, e-services, transparency, monitoring, and
control abilities for smart city administration. The development of smart cities
facilitates an established, interconnected, and sustainable urban system for
a circular economy. The policymakers, officials, service providers, and urban
planners would get benefit from the outcomes to plan the right initiatives
for improvements in governance structure for the development of the smart
cities. Although there has been a widespread literature on factors for improving
governance, cause-and-effect relationships have not been explored. This study
proposes a strategic framework for smart city governance and sustainable
social change.

KEYWORDS

smart administration, city governance, smart city, urban societies, DEMATEL, circular
economy

1 Introduction

Planning and governing processes are crucial elements for any societal change and
urban development initiatives in this digital era (Sharifi et al., 2024). Nam and Pardo
(2014) have defined smart governance as the management of public services and local
administration. The smartness can be infused by integrating and interconnecting the real-
time data, sensor-based analytics, innovations, sharing information, citizens’ participation,
and engagement in the decision process (Gil-Garcia et al, 2016). A global call to
action, the sustainable development goals (SDGs) aim to ensure that no one is left
behind and to build a fairer and equitable world (Dai et al., 2023). Cities are home to
half of the world’s population (Hui et al., 2023). By 2050, this is expected to increase
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to 70 percent. The emergence of megacities in developing countries
is attributed to the swift pace of urbanization coupled with
increasing migration from rural areas to urban centers. In 1990,
there were 10 megacities, each with a population exceeding 10
million. In 2014, there were 28 megacities with a population of 453
million (https://www.un.org/). Slums and comparable conditions
have grown as a result of rapid urbanization, which is outpacing
the construction of housing, infrastructure, and services. In 2020,
it was estimated that ~1.1 billion individuals residing in urban
areas were either living in slums or conditions similar to slums.
Furthermore, it is projected that an additional 2 billion people
will inhabit these types of settlements over the next three decades
(https://www.un.org/). Sustainable growth cannot be achieved
without significant changes in metropolitan planning, design, and
management. Ensuring access to secure and affordable housing,
modernizing slum settlements, investing in public transit, creating
green spaces, and improving inclusive and participatory urban
planning and administration are all crucial to make cities smart and
sustainable (https://www.un.org/).

In India, most of the cities are facing complex and
difficult conditions such as rapid sprawling, pollution, inadequate
infrastructure, unplanned urban agglomeration, shortages of
affordable housing, mobility challenges, aging, and limited
resources. There is a huge pressure on city authorities to become a
smart city by optimizing the use of available resources for providing
quality life, delivery of services, and efficient infrastructure
(Novotny et al., 2014; Gue et al., 2022).

The word “smart city” can be defined as an urban place that is
metamorphosed through the integration of advanced technologies
and participatory processes to manage and improve the city’s
resources, service deliveries, and quality of life of citizens. The
development of smart cities promotes a sustainable urban system
(Debnath et al., 2014; Cesario et al., 2022; Gupta et al., 2022; Cai
et al., 2023). The citizens needs and measures have been focused
on enhancing policy making and effective administration structure
in the vision of a smart city (Eskelinen et al., 2015; Cardullo and
Kitchin, 2018).

The accountability of the government of India has been
questioned for a long time due to overlapping functions, lack of
expertise, and poor inter-agency coordination. The governments
are still lacking efficiency, effectiveness, and sustainability in
terms of implementation. Traditional governance has already been
criticized thoroughly for its inefficiency, low-quality outcomes
(Zamanifard et al, 2018), and under-performing capabilities.
For the effective execution of government schemes, significant
advancements are required (Nam and Pardo, 2014) in the
administrative structure. To understand the public demand and
to incorporate local issues, a structured administration is required
to execute the urban policies (Novotny et al, 2014) through
participatory mechanisms.

Smart city transformation requires massive efforts (Borsekova
etal., 2018) from multiple stakeholders to maximize socioeconomic
To achieve this, the
administration is an imperative need to plan urban strategies

performance. improvement in city
in a better way. In developing countries like India, Bangladesh, and
Pakistan, the smart city concept is still in its nascent phase in terms
of understanding and implementation (Tan and Taeihagh, 2020).

Therefore, the study has the following objectives:
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a. To identify the enablers for the administration of smart cities to
create sustainable social change.

b. To develop contextual cause and effect relationships between the
enablers from a policy perspective.

In view of the theoretical contribution, this study set out
to gain an understanding of various enablers to ameliorate the
administrative structure for the smart city. The research contributes
to the previous literature in terms of aggregated knowledge about
various enablers. The study explores and proposes the contextual
relationships among the enablers to plan initiatives for improving
the administration. From the perspectives of decision makers and
urban planners, the study presents the classification of cause group
enablers and effect group enablers, which can enhance the in-depth
understanding for improvement of the city administration.

The article is organized into eight sections. The study
background and research objective have been set in the
Introduction (Section 1). The literature survey (Section 2)
provides insights on various forms of adopted governance models
and previous viewpoints on city administration for smart cities.
Section 3 (methodology) explains the identification of enablers and
methodological steps for the decision-making trial and evaluation
laboratory (DEMATEL). Section 4 (Results and Discussions)
comprises the empirical evidence and calculated matrices. The
implications have been discussed in Section 5 (Implications of
the study). The conclusions have been made in Section 6. Finally,
Section 7 presents study limitations and further directions.

2 Review of literature

This section provides relevant literature on sustainable social
change through smart cities in the global and Indian scenarios.

The increasing population, scarcity of resources, pollution, and
climate change are primary concerns for the whole world. The
technological transformation of city administration will not occur
in isolation; it will affect societal changes such as infrastructure,
norms, and industrial regulations. Therefore, the importance of
social acceptability in the implementation of emerging technology
needs to be analyzed. The automation, computation, connectivity,
and integration can transform a traditional system into a smart
administration system (Gupta and Kumar, 2022). As per the theory
of socio-technical transition, the transition of technologies will
not emerge alone but will also influence changes in society, such
as changes in infrastructure, norms, and industrial regulations
(Tijan et al., 2021). Moreover, social cognition theory defines three
elements of social integration as personal behavior, individual
cognition, and social behavior (Liu et al., 2018). Social integration
is an important aspect that should be considered for the adoption
of any new technologies by citizens (IKumar et al., 2022).

It is crucial to comprehend a few directions that directly impact
the growth of smart cities before outlining the research hypotheses.
Among these, we emphasize the shift from the idea of governance
to the idea of smart governance.

Effective governance is crucial in the evolution of smart cities,
integrating technology and sustainable development. It ensures
inclusive decision-making processes, resilient infrastructure
investment, and stakeholder collaboration for urban prosperity
(Olubunmi et al,, 2024). In the 1990s, the phrase “smart city” was
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first used to describe urban areas that used modern information
and communication technologies (ICT) to improve the efficiency
of their infrastructure (Albino et al., 2015; Gupta et al., 2024). The
smart city approach consists of a number of synergistic elements
that combine the social, environmental, and technical aspects of
the city with technological solutions (Nam and Pardo, 2011).

Analyzing governance in smart cities necessitates the
adaptation of public and social models to address challenges
related to digitalization, service delivery, decision-making,
and transparency, thereby enabling effective and interoperable
urban operations.

2.1 Types of adopted governance

The concept of Smart cities from so many years has gained
significant attention in urban governance and policy around
the world (Xu et al, 2024). Pierre (2005) has elaborated
urban governance as “the processes of control, coordination
and regulation of the urban affairs; and steering urban society
toward collectively defined goals.” Strategic planning is required to
create synergies between digital infrastructure and administration
capacity building (Kumar et al, 2020; Zhang et al, 2023).
For this, clarification is needed about the enablers for the city
governance structure.

While exploring the various forms of adopted governance
models worldwide, the governance coupled with information
technology (e-governance) has improved the transparency and
accountability of government functionalities through online
services. Mobile governance facilitates mobile-enabled services to
enhance connectivity with the end users. Collaborative governance
is a form of networked governance that allows participants to
get engaged in the development of novel solutions to emerging
problems (Baldwin et al, 2018). Good governance refers to
measures that enhance the overall governance by improving its
effectiveness and legitimacy (Carrington et al., 2008; Zhang et al.,
2023; Liu et al., 2024).

In addition to these, Misuraca et al. (2012) have classified
governance into four types, namely, open, leviathan, privatized,
and self-service governance, based on government openness,
transparency, and integration of policies. While looking minutely
in terms of urban development, some operational deficiencies have
been found in this governance structure. The open governance
may increase the online engagement of citizens and various
stakeholders (Misuraca et al., 2012), but to assess the local issues
and development priorities, citizens’ participation and engagement
in governance are essential. In leviathan governance, active citizens’
participation is not required in the everyday decision-making
process (Misuraca et al, 2012). The diversity of opinions and
cultural differences among different communities would increase
social exclusions and public divide in self-service governance due to
a lack of engagement culture. Therefore, a more robust, structured
governance is required for smart administration.

2.2 Factors for smart city administration

Gil-Garcia (2012) has elaborated smart administration as “An
advanced form of electronic governance that uses information
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technologies to interconnect and integrate information, processes,
institutions, and physical infrastructure.” Smart administration can
be attained by adopting a community-based governance model
with higher technological connectivity.

Gil-Garcia et al. (2016) have argued that three elements are
associated with smartness and innovation in administration.
They emphasized on (i) e-governance to include information and
knowledge sharing between multiple stakeholders and government
entities for collective decision-making, (ii) engagement of
communities and multiple stakeholders, and (iii) networks,
partnerships, and collaboration among multiple actors.

The citizens’ participation enhances the legitimacy of
public policy decisions. Arnstein (1969) has proposed a citizen
participation ladder to improve the process. The social media
presence in public sectors enhances government responsiveness
toward citizens (Eom et al., 2018). Transparency can be considered
a crucial element to reduce government corruption (Li et al., 2017).
The e-services delivery was important for better accessibility,
ease of use, time savings, and to reduce the cost. The differences
between visions for smart initiatives and their implementation may
create crucial gaps to the success of smart cities (Fernandez-Anez
etal., 2018).

The frameworks or models discussed previously do not furnish
a clear essence about various enablers to improve the city
administration for smart cities. The study attempts to fill this gap
and suggests enablers for smart city administration.

Nam and Pardo (2014) have argued that smart governance
is the management of public services and local administration.
The smartness can be infused by integrating and interconnecting
the real-time data, sensors-based analytics, innovations, sharing
information, citizens’ participation, and engagement in the decision
process (Gil-Garcia et al.,, 2016).

Important factors for the administration of a smart city are
described in the following sections.

2.2.1 Digital infrastructure

The technological development opens advanced approaches to
tackle societal problems (Dameri et al., 2019). The connectivity
of physical, IT, and social infrastructure is required to make
the government advanced and smart. The usage of advanced
IT infrastructure, technology savviness (Gil-Garcia et al., 2016),
digitization of information, and incorporation of ICT has been
focused to support and running smart applications. The IoT
and sensors can share data to control and manage the activities
remotely with the use of smart devices (Shin, 2014). The most
recent intelligent systems integrated with a citywide network
of connectivity enable the safe real-time interchange of data
throughout the city, making it accessible to businesses and residents
alike (Yoon et al., 2020; Hu et al.,, 2023). The quality, dependability,
and cost of services are increased by cloud computing and
storage, which also presents new possibilities for managing data
and services.

2.2.2 Ubiquitous information

Information sharing and exchange over a large, heterogeneous
network can reduce the gaps between citizens and governments.
The government should provide information to citizens in an
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easy and accessible manner (Baud et al, 2015). The provided
information must be complete, accurate, concise, relevant (Scupola
and Zanfei, 2016), linked, integrated, organized, and have timelines
to create awareness among the citizens (Kim et al., 2005). The users
must be aware of available e-services (Verdegem and Verleye, 2009;
Koca et al., 2021) and policies to access, participate, and provide
feedback to the government.

2.2.3 Public participation

Public participation is essential to improve the efficacy of
government processes (Sxbo et al, 2008). The participation of
citizens is required in decision-making (Kim et al., 2005; Giffinger
et al, 2007) and deciding development priorities. It improves the
confidence between the citizens and government (Gagliardi et al.,
2017; Braga et al., 2021).

2.2.4 E-consultation

The government must understand the problems of citizens (de
Oliveira et al, 2013). The citizens should be able to speak to a
live person in case of facing a problem (e.g., toll-free number, live
chat facility, blogs, and social platforms). The government should
facilitate online platforms for citizens’ complaints (Porwol et al.,
2016a) and e-consultation. The primary goals of the e-consultation
system are to provide advice and valuable recommendations to the
citizens without meeting face to face with an area specialist to save
time, money, and personal efforts in commuting.

2.2.5 Citizens’ engagement

Most of the societies, tribes, and citizens may not be aware of
their rights and political conditions. Citizens” engagement process
can develop civic and political knowledge among the citizens,
awareness of their rights, and citizens” sense of ownership, which
would reshape the citizen-government relationships (Abu-Shanab,
2015) in an intelligent and stronger way. Engagement of multiple
stakeholders in policy planning, implementation, and evaluations
can improve the city governance, especially at the implementation
level (Criado et al., 2013; de Hoop et al., 2021).

2.2.6 Transparency

Government transparency is essential in providing
information, decision processes, and various operations (Gil-
Garcia et al, 2016; Petersson, 2022). The transparency is an
important element in government processes (Picazo-Vela et al,
2012; Kumar et al, 2016; Arkorful et al, 2021) to improve its
accountability. The use of open data platforms can provide
transparent, efficient, and cost-effective public services and
utilities to improve the city operations, serviceability, and citizens’

satisfaction (Abu-Shanab, 2015).

2.2.7 E-service delivery

Extensive digital services, also known as e-services, facilitate
convenient access and prompt handling of requests for both citizens
and businesses, whereas digitized public administration enhances
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accountability, efficiency, and transparency (Yoon et al, 2020;
Bhuiyan and Abrar, 2022). The services must be extended and
available over internet platforms to improve the ease of utility.
The deployment of technologies can reduce duplication in data
collection and data storage. The electronic data storage and e-
service delivery can reduce the processing costs of services (Gil-
Garcia et al., 2016). The government should facilitate e-services
deliveries to the citizens in a cost-effective and personalized manner
with greater satisfaction, higher efficiency (Verdegem and Verleye,
2009), and quality. In order to enhance their present and future
service delivery capabilities, they need to optimize their core
systems (public safety, transport, government services, and health)
“smarter” (Koca et al., 2021).

2.2.8 Strategic implementations of policies

Strategic urban planning (Baud et al., 2015), quality of
policy making, regional development, and responsible resource
consumption (de Oliveira et al, 2013) are important for a city
governance to increase its efficiency in government processes
outcomes (Kim et al., 2005; Baud et al., 2015; Retnandari, 2022).

2.2.9 Innovative solutions

Innovations are needed for advancements in governance,
society, and culture (Kagan et al, 2018). Change management,
innovation, spatial intelligence, and sensor integration can provide
new urban solutions. Criado et al. (2013) have focused on
government innovations, crowdsourcing solutions, and people-
led innovations for developing a smart city. The advancement
of smart cities necessitates a novel approach to configuration,
which includes collaboration among public and private sectors as
well as active participation from citizens. It also demands new
drivers, encompassing both economic and social factors, along
with a diverse array of resources, both technological and non-
technological, throughout its development and execution (Leite,
2022).

2.2.10 Monitoring and control

Hall (2000) has defined a smart city in terms of the
integration and monitoring of the critical infrastructure of a
city. The technology-oriented auto analysis of real-time data can
support city authorities in managing events in an organized
manner and to respond accordingly. The government should
implement interactive monitoring to control the city resources,
policy implementations, and unusual events happening in a city
(Javed et al,, 2022). The sensory data can be collected through
the participants’ smartphones or embedded sensors for effective
monitoring (Khan et al., 2015).

2.2.11 Inclusion of social media

Over social media platforms, citizens and government can
participate together to co-create (Picazo-Vela et al., 2012; Kumar
et al., 2016) and collaborate in development plans. Porwol et al.
(2016b) have found that social media usage in the political process.
Stewart (2006) has supported the use of public forums over social
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media, whereas Kavanaugh et al. (2012) have discussed social media
benefits for extremely unusual situations like natural or man-
made calamities to inform citizens in a fast manner. The social
media usage can improve the responsiveness of city government
toward its citizens (Kumar et al., 2016; Ledesma-Gumasing and
Mendoza-Armiendo, 2021).

The experts given in Annexure 1 with diverse relevant expertise,
such as urban developers, academicians, service providers,
planning advisors, solutions consultants, and architects, were
consulted personally in different sittings. Some factors were
merged due to relevance, and some were discarded due to
inappropriateness based on the opinion and consensus of the
experts. This process helps to reduce the duplicity and increases
the comprehensiveness of taken concept. The final selected
determinants are represented in Table 1.

3 Methodology

Decision-making trial and evaluation laboratory (DEMATEL)
approach has been used in this study to prioritize enabling
factors for the administration of smart cities. The “Multi-Criteria
Decision-Making (MCDM)” techniques facilitate decision-makers’
abilities to make the best choice from a complex set of alternatives.

10.3389/frsc.2025.1592534

3.1 DEMATEL approach

The “Multi-Criteria Decision-Making (MCDM)” techniques
facilitate decision-making abilities to make the best choice from
a complex set of alternatives. The “decision-making trial and
evaluation laboratory” (DEMATEL) technique was developed at
the “Research Center of the Battelle Memorial Institute,” Geneva.
DEMATEL builds and evaluates models and relations among
various enablers selected for a particular purpose (Si et al., 2018).
It classifies all the factors into cause-and-effect depending on their
influencing abilities (Parmar and Desai, 2020; Yadav et al., 2021).

The DEMATEL approach has advantages over other MCDM
techniques such as TOPSIS, AHP, ANP, ELECTRE, and VIKOR, as
DEMATEL helps to visualize the cause—effect relationships between
all the selected factors (Gardas et al., 2019). Though AHP, TOPSIS,
and ANP can prioritize or provide weights for the best alternative
selection, these methods do not provide any relational diagram
(Sharma et al, 2020). In comparison to interpretive structural
modeling (ISM), DEMATEL obtains the contextual relationships
between variables and emphasizes the influencing impact of their
relationships. ISM cannot provide quantified relationships (Singh
et al., 2020). Compared with other modeling techniques, such as
“total interpretive structural modeling (TISM),” the DEMATEL
determines the effects of interrelationships (Singh et al., 2020).

TABLE 1 The factors for improving city administration with respect to smart cities.

Constructs Description

Sources

Digital infrastructure (DI)

The use of ICT, digitization of information, and connectivity of physical, I'T, and
social infrastructure to make the government advanced and smart

Verdegem and Verleye, 2009; Nam and Pardo, 2011;
Gil-Garcia et al., 2016; Hu et al., 2023

Ubiquitous Information
facility (UT)

The complete, accurate, concise, relevant, integrated, organized, and timelines
information availability to citizens via all mediums of communication

Gil-Garcia et al., 2016; Koca et al., 2021

Public participation (PP)

Citizens’ participation in decision-making and policy design for effective
planning by utilizing multiple communication channels

Macintosh, 2004; Stewart, 2006; Giffinger et al., 2007;
Picazo-Vela et al., 2012; Baud et al., 2015; Seebg et al.,
2008; Porwol et al., 2016a,b; Cardullo and Kitchin,
2019; Braga et al., 2021

E-consultation (EC)

The two-way communication relationships among multiple stakeholders. The
government should facilitate online platforms for citizens’ complaints, feedback
processes, and co-creation for citizen-driven development

Macintosh, 2004; Porwol et al., 2016a; Baud et al., 2015;
Rochdane and Assaber, 2022

Citizen Engagement (CE)

Engagement of multi-stakeholders in crowd-sourcing solutions, policy
implementation, and policy evaluations to improve the city administration and
to empower the citizens using multi-channel communications

Saebg et al., 2008; Gil-Garcia et al., 2016; Porwol et al.,
2016a,b; Gagliardi et al., 2017; Appio et al., 2019; de
Hoop et al,, 2021

Transparency in
governance (TG)

The transparency in government processes, policy, functionality, and activities
improves the city operations, services, and citizens’ satisfaction

Macintosh, 2004; Kim et al., 2005; Stewart, 2006; Baud
et al., 2015; Gil-Garcia et al., 2016; Appio et al., 2019;
Arkorful et al., 2021; Petersson, 2022

e-Service delivery (SD)

The facility of e- service delivery to the residents in a cost-effective, faster, and
personalized manner with greater satisfaction, higher efficiency, and service
quality

Giffinger et al., 2007; Verdegem and Verleye, 2009;
Gil-Garcia et al., 2016; Scupola and Zanfei, 2016;
Bhuiyan and Abrar, 2022

Strategic implementation of
policies (IP)

Strategic urban planning to increase implementation efficiency in government
processes and outcomes

Kim et al., 2005; Preuss, 2009; Baud et al., 2015;
Retnandari, 2022

Innovative solutions (IS)

The government’s innovative solutions, crowdsourcing solutions, and
people-led new suggestions for developing a smart city

Criado et al., 2013; Gil-Garcia et al., 2016; Kumar et al.,
2016; Appio et al., 2019; Bours et al., 2022

Monitoring and Control
(MC)

The interactive monitoring of critical infrastructure and resources of a city with
the use of sensing and tracking devices, and to identify unusual events in a city

Sabo et al., 2008; de Oliveira et al., 2013; Baud et al.,
2015; Appio et al., 2019; Javed et al., 2022

Inclusion of social media
(SM)

Social media for public participation, engagement, and to increase the
responsiveness of city government toward its citizens, to improve government
processes and public services

Stewart, 2006; Kavanaugh et al., 2012; Kumar et al.,
2016; Ledesma-Gumasing and Mendoza-Armiendo,
2021
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In the previous research, DEMATEL technique has been
applied in various fields to visualize the cause-and-effect groups
like developing supplier selection criteria (Chang et al., 2011);
green supply chain management (Lin, 2013); Sponge city project
in China; logistics enterprises in Iran (Ahmad Alinejad et al,
2018); knowledge management (Abdullah and Zulkifli, 2019); e-
waste remanufacturing; adoption of sustainable-supply-chain (Li
and Mathiyazhagan, 2018); manufacturing organizations; mobile
app issues; and hospital management performance (Jiang et al,
2020) and so on.

3.1.1 Steps of the DEMATEL approach

Step 1. Develop a direct-relationship matrix between the
selected factors on a scale of 0 to 4 by considering “0” for
“no relationship”; “1” for “low influence;” “2” for “moderate
influence;” “3” for “high influence;” and “4” for “very high
influence.” The matrix A, is developed based on the influence
of “i” over “j7 received from each expert. The diagonal

pairwise value will be 0, which states no effect on itself

wheni=j.
0 aiz; aisz © A(n-1)z  Blnz
a1z 0 a3z © -1z  M2nz
Az = 1)
A(n—1)1z Y n—1)2z Yn—1)3z """ 0 A(n—1)nz
anlz an2z an3z © An(n—1)z 0

Step 2. Based on the consensus of experts, develop an overall
direct-relationship matrix A -

A= [aij] (2)

where A = overall direct-relation matrix, ajj =consensus of
all experts.
Step 3. Develop a normalized direct-relation matrix X -

A
X = [xij]nxn = —n
max Y L, ajj
1<i<n ==

,where 0 < x;; < 1 (3

Step 4. Calculate Total-relation matrix (T) -
T = [t],,, =XI-X]" (4)

where I denote an “Identity matrix.”

Step 5. From the Total-relation matrix, calculate the row sum
(R) and column sum (C) -

Sum of elements in rows:

n
®) = [rj],., = [Z-,l rij] ®)
7= nx 1
Sum of elements in columns:
n
© = [cil,, = [Z,_l a'j] (6)
7= 1x n

Step 6. Calculate threshold value (o) as:
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S Y
iha= ———
n2

)

where n2 = total number of elements in T. For “a” enablers, the
total elements in matrix T= nxn = »n?

Step 7. Draw a connecting diagram by plotting (R+C) on the
x-axis and (R-C) on the y-axis.

Step 8. Develop a cause-effect directed graph based on values
greater than a and significant influential strength.

4 Results and discussion

In the qualitative decision-making process, 5 to 30 experts can
be considered a good range to get opinions (Sharma et al., 2020).
In this study, 22 experts (Annexure 1) were asked to assess the
causal relationships between 11 enablers. On a scale of 0 to 4,
each expert has responded to the influence of i on the j variable
(Singh and Acharya, 2014). Based on the consensus of the experts,
the direct-relation matrix has been developed. The normalized
matrix (Table 2) is calculated by using Equation 3. The total relation
matrix (Table 3) is calculated by using Equation 4. The row sum
and column sum have been calculated by using Equations 5, 6.
The threshold value (o = 0.303) has been calculated by using
Equation 7. The threshold value helps to identify significant cause-
effect relations as shown in the inner dependence matrix (Table 4).

The results have been divided into three sections, i.e.,
rankings of enablers, cause-and-effect groups, and enablers
for decision-making.

4.1 Rankings of the enablers

Based on the degree of importance (R+C) score, the rankings
of enablers (Table 5) have been assigned. The rankings are helpful
to find the relative importance of enablers.

Digital infrastructure (DI) has been found to as the most
important enabler (Table 5). The technological development
opens advanced approaches to tackle urban problems (Toppeta,
2010; Dameri et al., 2019; Calzada et al., 2023). The connectivity
of physical, IT, and social infrastructure is required to make
the government advanced and smart. Over social media
platforms, citizens and government can participate together
to co-create (IKKumar et al., 2016) and collaborate in development
plans. Transparency is an important enabler in government
processes (Macintosh, 2004; Kumar et al, 2016) to improve
their accountability. Hall (2000) has defined a smart city as the
integration and monitoring of the critical infrastructure of a
city. The technology-oriented auto analysis of real-time data
can support city authorities in managing events in an organized
manner and responding accordingly.

Ubiquitous information exchange over a large, heterogeneous
network can reduce the gaps between citizens and governments.
For e-consultation, the city government should understand the
problems (de Oliveira et al., 2013) and queries of its citizens. Public
participation is essential to improve the efficacy of government
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TABLE 2 Normalization of direct matrix.

10.3389/frsc.2025.1592534

| o)) n (PP (EQ)  (CE) (TG (D) (P 1S (MO (SM) |
(D1) 0.000 0.118 0.088 0.059 0.118 0.118 0.118 0.088 0.088 0.118 0.088
(U1 0.029 0.000 0.088 0.088 0.088 0.088 0.118 0.059 0.088 0.088 0.118
(PP) 0.029 0.059 0.000 0.118 0.088 0.118 0.059 0.029 0.118 0.118 0.088
(EC) 0.059 0.088 0.088 0.000 0.088 0.059 0.059 0.059 0.118 0.088 0.088
(CE) 0.059 0.059 0.088 0.088 0.000 0.088 0.088 0.118 0.118 0.088 0.059
(TG) 0.059 0.029 0.029 0.088 0.029 0.000 0.118 0.088 0.029 0.118 0.059
(SD) 0.118 0.088 0.000 0.029 0.029 0.118 0.000 0.059 0.088 0.118 0.029
(Ip) 0.088 0.029 0.088 0.118 0.029 0.118 0.088 0.000 0.059 0.059 0.059
(Is) 0.088 0.029 0.059 0.059 0.059 0.059 0.088 0.059 0.000 0.118 0.088
(MC) 0.059 0.088 0.118 0.000 0.059 0.088 0.000 0.118 0.029 0.000 0.000
(SM) 0.059 0.118 0.088 0.118 0.118 0.088 0.118 0.059 0.088 0.088 0.000

TABLE 3 Total relation matrix.

| ) () (PP (EC) (CE) (TG) (SD) (P (IS)  (MC) (SM) R |
(D1) 0.258 0.379 0.365 0.344 0.373 0.468 0.429 0.375 0.390 0.491 0.337 4.208
(U1 0.253 0.236 0.324 0.330 0.312 0.391 0.383 0.306 0.349 0.413 0.327 3.625
(PP) 0.241 0.279 0.235 0.343 0.302 0.399 0.318 0.272 0.361 0.424 0.292 3.466
(EC) 0.265 0.303 0.315 0.236 0.302 0.348 0.318 0.293 0.361 0.395 0.293 3.429
(CE) 0.279 0.286 0.324 0.329 0.226 0.390 0.355 0.356 0.371 0.410 0.275 3.600
(TG) 0.227 0.210 0.215 0.264 0.201 0.237 0.313 0.274 0.228 0.356 0.217 2.743
(SD) 0.286 0.268 0.199 0.221 0.211 0.354 0.222 0.260 0.286 0.371 0.203 2.881
(Ip) 0.276 0.236 0.292 0.324 0.231 0.378 0.324 0.218 0.288 0.347 0.249 3.164
(Is) 0.270 0.231 0.263 0.261 0.250 0.318 0.312 0.269 0.222 0.385 0.263 3.044
(MC) 0.202 0.234 0.276 0.178 0.209 0.295 0.192 0.277 0.208 0.223 0.155 2.449
(SM) 0.301 0.367 0.351 0.381 0.362 0.423 0.412 0.333 0.379 0.447 0.245 4.000
C 2.857 3.028 3.160 3.212 2.979 4.000 3.579 3.233 3.444 4.260 2.857

The last column (R) and last row (C) could represent row-wise totals (R) and column-wise averages (C).

processes (Szxbo et al,, 2008; Rahman et al, 2023). Most of the
societies, tribes, and citizens may not be aware of their rights and
political conditions. Citizens” engagement process can develop civic
and political knowledge among the citizens, awareness of their
rights, and citizens” sense of ownership, which would reshape the
citizen-government relationships. Criado et al. (2013) have focused
on government innovations, crowdsourcing solutions, and people-
led innovations for smart cities. The services must be extended
and available over internet platforms to improve the ease of utility.
The electronic data storage and e-service delivery can reduce the
processing costs of services (Gil-Garcia et al., 2016; Peldon et al.,
2024). Preuss (2009) has highlighted the importance of strategy and
flexibility in public policies.

4.2 Cause-and-effect group
The enablers possessing the positive value of R-C scores

(Table 6) are influencing enablers and put into the cause group
(Figure 1). The effect group consists of enablers that have a negative
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value of R-C scores (Figure 2). The effect group enablers are getting
influenced by the cause group.

The use of digital infrastructure (DI) can advance government
decision processes. The usage of advanced IT infrastructure,
technology savviness (Gil-Garcia et al., 2016; Calzada et al., 2023),
digitization of information, and incorporation of ICT has been
focused to support and run smart applications. The social media
(SM) reduces the information asymmetry among the stakeholders.
Social platforms can be used to raise the administrative and
development issues to the concerned authorities. The engagement
of multiple stakeholders in policy planning, implementation,
and evaluations (Criado et al, 2013) can improve the city
administration, especially at the implementation level.

The facility of ubiquitous information (UI) to inform citizens
about city planning and operations. The government should
provide information (Macintosh, 2004; Baud et al., 2015) to citizens
in an easy and accessible manner. The provided information
must be complete, accurate, concise, relevant (Scupola and
Zanfei, 2016), linked, integrated, organized, and have timelines
to create awareness (Kim et al., 2005) among the citizens. Public
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TABLE 4 Inner dependence matrix.

10.3389/frsc.2025.1592534

| o) ) (PP Q) (CB (TG} (D) (P (S (MO  (SM) |
(DI) 0.258 0.379 0.365 0.344 0.373 0.468 0.429 0.375 0.390 0.491 0.337
(929 0.253 0.236 0.324 0.330 0.312 0.391 0.383 0.306 0.349 0.413 0.327
(PP) 0.241 0.279 0.235 0.343 0.302 0.399 0.318 0.272 0.361 0.424 0.292
(EC) 0.265 0.303 0.315 0.236 0.302 0.348 0.318 0.293 0.361 0.395 0.293
(CE) 0.279 0.286 0.324 0.329 0.226 0.390 0.355 0.356 0.371 0.410 0.275
(TG) 0.227 0.210 0.215 0.264 0.201 0.237 0.313 0.274 0.228 0.356 0.217
(SD) 0.286 0.268 0.199 0.221 0.211 0.354 0.222 0.260 0.286 0.371 0.203
(IP) 0.276 0.236 0.292 0.324 0.231 0.378 0.324 0.218 0.288 0.347 0.249
Is) 0.270 0.231 0.263 0.261 0.250 0.318 0.312 0.269 0.222 0.385 0.263
(MC) 0.202 0.234 0.276 0.178 0.209 0.295 0.192 0.277 0.208 0.223 0.155
(SM) 0.301 0.367 0.351 0.381 0.362 0.423 0.412 0.333 0.379 0.447 0.245
Bold values showing effect side and non-bold values reflects cause side.
TABLE 5 Degree of influence (rankings based on R+C score). TABLE 6 Criteria check—cause group enablers.
‘ R C R+C R-C Rankings ‘ ‘ Criteria Description of factors ‘
(DI) 4.208 2.857 7.065 1.351 1 Highest DI-Digital Infrastructure has the highest influential
influential impact impact power R = 4.208, which indicates that DI is highly
(Un) 3.625 3.028 6.653 0.597 5 power (R) influential in the cause group
(PP) 3466 3.160 6.626 0.306 7 Highest R-C DI-Digital Infrastructure has the highest score of (R-C) in
hi =1.351), which indi DI is the I
Q) 3.499 3212 6.641 0217 6 Score t is group (=1.351), which indicates DI is the least
influenced
E K 2. . .621
B 3600 7 6579 06 8 Lowest R-C score EC-the e-consultation has the lowest score of R-C in this
(TG) 2.743 4.000 6.743 1257 3 group (=0.217), which indicates EC is highly influenced
by any other enablers in this group
(SD) 2.881 3.579 6.460 —0.698 10
Highest R+C in DI-Digital Infrastructure has the highest R+C score
(IP) 3.164 3.233 6.397 —0.070 11 this group (=7.605), which indicates DI has high potential to revamp
the system. The concerned authorities should pay
as) 3.044 3.444 6.488 —0.400 9 attention to digital infrastructure
(MC) 2.449 4.260 6.710 —1.811 4
(SM) 4.000 2.857 6.857 1.143 2

participation (PP) is essential for prioritizing the development
and building confidence among citizens to believe in governments
(Gagliardi et al., 2017; Janowski, 2015). The citizens should be
able to speak to a live person in case of facing a problem
(e.g., toll-free number, live chat facility, blogs, and social
platforms). Table 6 highlights a few important points for cause
group enablers.

To execute the smart city progress process, the strategic
alignment is necessary for the implementation of policies
(IP). Innovative services (IS) are needed for advancements
in administration, society, and culture. Change management,
innovation, spatial intelligence, and sensors integration can
provide new urban solutions. The e-services delivery (SD)
reduces operating costs and enhances system performance. The
transparency (TG) is strongly linked to government accountability.
Advanced ICT, high-speed networks, and integration of mobile
devices and sensors can offer the capability of monitoring and
controlling (MC) events and real-time access. Table 7 highlights a
few important points for effect group enablers.

Frontiersin Sustainable Cities

4.3 Causal diagram for decision-making

DEMATEL builds and evaluates models and relations among
various enablers selected for a particular purpose (Si et al., 2018).
It classifies all the factors into cause-and-effect depending on their
influencing abilities (Parmar and Desai, 2020; Yadav et al., 2021).
The causal diagram (Figure 3) has been developed by plotting
R+C scores on the x-axis and R-C scores on the y-axis. The
causal diagram shows the importance of enablers and illustrates the
directional relational effects for implementation (Figure 4).

To develop the digital infrastructure (DI), the role of
technologies has been emphasized to design interconnected
networks, service-oriented architectures (Nam and Pardo, 2011).
DI influences SM, IS, IP, TG, and MC. The social media (SM)
usage can improve the responsiveness of the city government
toward its citizens (Kumar et al., 2016). The increased usage of
social media can make a city administration more efficient and
collaborative (Nam and Pardo, 2014) to manage the city operations.
Stewart (2006) has supported the use of public forums over social
platforms. Kavanaugh et al. (2012) have elaborated social media
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FIGURE 1
Cause group enablers for city administration.
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FIGURE 2
Effect group enablers for city administration.
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TABLE 7 Criteria check—effect group.

Criteria Description of factors

Highest IP-Strategic implementation of Policies has the highest
influential impact influential impact power R (=3.164), which indicates IP is
power (R) highly effective for the improvement

Highest R-C IP-Strategic implementation of Policies has (highest R-C)
Score score (minus 0.070), which indicates IP is mostly

determined by other enablers

Lowest R-C score MC-Monitoring and control enabler has the lowest score

of R-C (minus 1.811), which indicates that MC is the least

influenced
Highest R+C in TG-Transparency in group has the highest score of R+C
this group (=6.743), which signifies that TG is the most important

enabler in this group

benefits for extremely unusual situations, such as natural or man-
made calamities, to inform citizens in a fast manner. The SM is
getting influenced by DI. SM and UI can influence each other. The
usage of SM can improve IP, EC, and MC.

Frontiersin Sustainable Cities

Circular economy (CE) principles are increasingly becoming
vital for transforming urban systems into sustainable and
regenerative models. In the context of smart cities, integrating
digital enablers with circular approaches allows for intelligent
planning, participatory governance, and responsible resource
management. Ubiquitous information (UI) acts as a catalyst in
enhancing Public Participation (PP), E-Consultation (EC), Citizen
Engagement (CE), Innovative Solutions (IS), Transparency in
Governance (TG), and Monitoring and Control (MC). Active
citizen participation in decision-making not only strengthens the
bond between government and citizens (Iiim et al., 2005; Gifinger
etal., 2007; Gagliardietal,, 2017) but also supports the development
of circular strategies such as local repair networks, shared mobility,
and community-led reuse initiatives. UT and CE promote PP, which
in turn strengthens IS and Sustainable Delivery (SD) of services
aligned with circular values like reuse, remanufacturing, and waste-
to-resource conversion.

Governments must deploy inclusive digital platforms for
citizen feedback and e-consultation (Kavanaugh et al, 2012
de Oliveira et al, 2013; Porwol et al,, 2016a). Such systems
can gather community insights for more adaptive, efficient
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Cause-and-effect relationships between enablers.

FIGURE 4
Cause-and-effect relationships between enablers.

policies in areas like energy, water, mobility, and waste—core
sectors of circular transformation. EC directly enhances IS and
SD enablers by facilitating citizen-driven innovation in local
resource loops.

Smart city services should be designed to be innovative, circular,
and environmentally responsible. Multi-sensory environments,
location-based services, and open data can support the circular
economy by enabling real-time tracking of resources, predictive
maintenance, and demand-based service delivery (Kumar et al,
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2016). IS further enhances SD and MC, enabling closed-loop
models of urban services. Efficient implementation of circular
policies (IP) improves PP, SD, and MC by aligning development
with reuse, regeneration, and sustainable consumption.

The delivery of circular public services must be cost-effective,
citizen-centric, and high in quality (Verdegem and Verleye, 2009).
Public awareness and accessibility to circular services—such as
digital waste exchange platforms or green product registries—can
transform citizens into co-creators of circular value. SD is closely
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linked to PP, Ul, CE, EC, IS, and IP and operates as a mutual
influencer with TG and MC.

Transparency in governance (TG) plays a crucial role in
the circular transition by making information on resource flows,
recycling systems, and environmental impacts openly available
(Gil-Garcia et al., 2016). TG is enhanced by DI, UI, PP, EC, CE,
IP, IS, and SD, fostering accountability and collective responsibility.

Monitoring and control (MC) systems, powered by sensors
and big data, enable cities to track energy, water, emissions, and
waste in real-time. This facilitates adaptive management of city
resources and effective policy execution aligned with circularity.
Data from smartphones, IoT devices, and public interfaces helps
detect anomalies and optimize urban metabolism (Khan et al,
2015).

Integrating these enablers enhances urban efficiency and
promotes circular outcomes, such as reduced resource extraction,
minimized waste, and maximized reuse. These contribute directly
to sustainable urban planning, quality policymaking, and resilient
infrastructure. When designed around the principles of a
circular economy, smart cities significantly support Sustainable
Development Goals (SDGs), particularly SDG 6 (Clean Water),
SDG 7 (Clean Energy), SDG 9 (Industry and Innovation), SDG
11 (Sustainable Cities), SDG 12 (Responsible Consumption and
Production), and SDG 13 (Climate Action).

5 Implications and recommendations
for sustainable social change

5.1 Theoretical implications

The study enhances the theoretical understanding by linking
the enablers of smart governance (such as digital infrastructure,
citizen engagement, and transparency) to the operationalization of
circular economy principles in urban settings. It contributes to the
socio-technical transition theory by showcasing how administrative
and digital enablers can drive systemic transformations needed
for circular practices in cities. Through the DEMATEL approach,
the study provides a theoretical framework for understanding
This
reinforces the systems thinking perspective, which is central

interdependencies among enablers. methodologically
to the circular economy. It fills a gap in existing literature by
quantifying and classifying administrative drivers of circular city
transformations. Most circular economy literature is based in
the context of developed nations. This study offers a contextual
theoretical model applicable to the urban realities of developing
economies, where governance inefficiencies, infrastructure
gaps, and socio-political complexities demand adaptive and

inclusive frameworks.

5.2 Practical implications

The findings provide urban planners and city administrators
with a roadmap to design smart cities that are inherently
circular, emphasizing resource optimization, waste minimization,
and closed-loop systems enabled through ICT and real-time data.
The identified enablers (e.g., ubiquitous information, e-services,
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and monitoring systems) equip municipal bodies with practical
strategies to educate citizens, streamline services, and promote
behavioral change toward sustainability, critical for the success of
circular practices like recycling, reusing, and sharing. The study
highlights digital infrastructure not only as a technological asset
but also as a practical enabler for tracking resource flows, enabling
circular logistics, and automating public systems (such as smart
waste management and energy grids), thereby reinforcing the
circular economy on the ground.

5.3 Policy implications

Policymakers can leverage the proposed strategic framework to
embed circular economy principles within smart city governance
policies. This includes integrating urban sustainability goals
(e.g, SDG 11 and SDG 12) with digital innovation and
administrative reform. With smart monitoring and control as
key enablers, the study recommends that governments develop
data-centric policies, utilizing real-time analytics to evaluate
circular performance indicators (waste reduction, material reuse,
and energy savings) and inform adaptive regulations. The
importance of citizen participation, social media engagement,
and e-consultation underlines the need for inclusive governance
structures. Policymakers should institutionalize participatory
platforms to co-create circular policies and ensure legitimacy and
responsiveness in circular transitions.

Smart urban areas have the potential to enhance the
accessibility and quality of urban services for residents, enterprises,
and governmental bodies by leveraging digital technologies (Yoon
et al., 2020). Municipal authorities and local stakeholders ought to
be granted the authority to lead their city’s smart initiatives and
guarantee the responsible application of technology. Establishing
well-defined governance structures, regulatory frameworks, and
urban policies that support a unified vision or strategy for
the city can enhance the guidance for smart city technologies
and initiatives. The expansion of urban areas, their economic
significance, and the competitive edge they possess are contingent
upon the skills of the populace, as well as the creativity, knowledge,
and innovative capabilities inherent within the economy (Koca
et al., 2021).

Smart governance can significantly influence society by
enabling more effective remote monitoring and management of
conventional public services, including transportation, parking,
public lighting, education, and healthcare, among others (Leite,
2022). Digital technology integration into city management
to support sustainable urban development may also open up
commercial potential for businesses while enhancing social
wellbeing. It is essential for socio-political actors to be informed
about the conditions within the city. By sharing information
regarding the city’s current needs, they can facilitate the generation
of ideas, promote citizen engagement, and enhance the utilization
of technology-driven services. Citizens may be regarded as socio-
political participants in smart cities, playing a significant role in
the innovation process. In order to provide services in a more
citizen-centric manner, cities must implement more sophisticated
information technology (I oca et al., 2021).
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Based on the sustainable city goals, policy, and strategy,
assessed planning for harmonizing with nature, and promoting
disaster resilience, sustainable economies, social inclusion,
equitable basic services, and improving service quality (Choi and
Song, 2023). Planning capacity assesses practical considerations
for the implementation of the strategy, such as budget,
coordination, and timeline for various domains of the city,
such as energy management, clean energy, education for all, health
services, intelligent monitoring, enhanced agricultural systems,
early warning system for disasters, effective management of
environmental pollution, and waste management.

The study strengthens the preceding research with respect
to the gathered knowledge about enablers for the smart
administration. The policy makers and urban planners can make
use of the study outcomes to understand the cause-and-effect
enablers to plan initiatives accordingly. The digital infrastructure
(DI) is an important enabler to facilitate the auto response and
faster system in the smart city. The online portals, social media
platforms, app-based services, citizens’ helplines, mobile messages,
and toll-free voice facility can deliver the necessary information to
citizens to make them aware.

The collaborative environments, e-consultation, campaigning,
polling, and voting process can increase the citizens” engagement
and participation in the administrative process. The social media
and open data platforms can enable more transparency and
accountability in governments. The setup of innovation labs and
fostering high-tech industries can provide opportunities to develop
innovative solutions for smart cities. The interactive monitoring
and management of resources can enable the government to
control resource consumption and the real-time tracking process.
Therefore, the improvements in digital infrastructure, raising
awareness among the citizens, increased usage of mobile devices,
social media, enhanced citizens’ engagement, public participation,
and e-consultation can influence the implementation of policies,
innovative solutions, e-services delivery, transparency, monitoring,
and control to reshape the city administration into a smart
administration for smart cities.

6 Conclusion

With the rapid urbanization and increasing population,
cities are grappling with complex challenges such as strained
resources, unemployment, and deteriorating urban infrastructure.
To address these issues in a sustainable manner, cities are
adopting smarter and more circular approaches to governance and
development. The concept of the circular economy, which
emphasizes resource efficiency, waste minimization, and
regeneration of natural systems, aligns seamlessly with the
goals of smart city administration.

This study identifies enablers that support the transition toward
smart and circular urban governance. Drawing from literature and
expert insights, the DEMATEL method was employed to analyze
and rank these enablers, categorizing them into cause and effect
groups. These enablers not only facilitate digital transformation but
also embed circular principles into city operations.

The findings highlight that digital infrastructure (DI), social
media (SM), citizens engagement (CE), ubiquitous information

(UI), public participation (PP), and e-consultation (EC) form
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the foundational “cause group.” These drivers enable the
“effect group” elements such as innovative solutions (IS),
implementation of circular policies (IP), e-service delivery
(SD), transparency in governance (TG), and monitoring and
control (MC).

The causal analysis suggests that digital infrastructure,
when integrated with social media and smart technologies,
enables data-driven circular innovations and automated decision-
making in public services. Enhanced accessibility of information,
participatory governance, and citizen-centric planning are vital
to creating closed-loop urban systems. Intelligent systems, IoT,
and data analytics facilitate real-time monitoring of waste, energy,
mobility, and other urban flows—enabling cities to design out waste
and maximize resource recovery.

These lead to
implementation, transparent governance,

advancements more efficient

policy
and cost-effective
service delivery, all of which are essential to the circular economy.
The result is a resilient, inclusive, and regenerative urban ecosystem
where citizens actively co-create value. The alignment of digital
and circular strategies ensures that smart cities not only become
technologically advanced but also environmentally restorative and

socially inclusive.

7 Limitations and future scope

The research is focused on identifying the various enablers
to improve the city administration. The article does not address
the barriers to participatory planning such as age, educational
attainment, unequal access to capital, public expertise, and racial
and gender biases. The digital divide is least discussed while
advocating the use of digital infrastructure. The study does not
provide any procedural orders among the suggested enablers. In
this article, the layers of IT security, and failure of technology are
not discussed thoroughly.

In future research, solutions to reduce the digital divide, models
for public participation, frameworks for policy implementation
and monitoring, and service delivery models can be proposed
and interlinked together to explain a more robust concept of city
administration for smart cities. The more adaptive solutions can
be explored in case of rapid changes in technologies as well as
requirements for a smart city environment.
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Appendix

Annexure 1 List of experts.

Expert profile/designation

(experience, Years)

Category

Expert profile/designation
(experience, Years)

10.3389/frsc.2025.1592534

Category

Professor, e-governance (>22 Years)

Academician, Delhi, India

Technical Adviser (>20 Years)

Government Official, India

CEO, Planning and IT (>20 Years)

Private industry, India

Solution Architect, Green technology (>18 Years)

Government Official, India

Professor, Public administration (>17 Years)

Academician, Delhi, India

Chairperson, Municipality (>15 Years)

Government Official, India

Public works department (PWD) officer (>14
Years)

Government Officials, India

General Manager (Telecom and network
infrastructure; > 14 Years)

Government official, India

Architect, construction (>14 Years)

Government Official, India

Officer, Cyber security (>14 Years)

Government Officials, India

Manager- IT (>13 Years)

Telecom Industry, India

Consultant (Urban economy; >13 Years)

Service providing firm, India

Associate Professor, Competitiveness (>11 Years)

Academician, State
University, India

CEO, Smart city projects (>10 Years)

Government officials, India

Consultant, Planning (>10 Years)

Government Officials, India

Project manager, Operations (>9 Years)

Consulting firm, India

Technology consultant, IT Applications (>8
Years)

Private firm, India

Developer (Internet services; >8 Years)

Private firm, India

Building Architect (>8 Years)

Private firm, India

Engineer, Road development (>8 Years)

Government officials, India

Officer, Urban services (>7 Years)

Government officials, India

Consultant, Urban business (>7 Years)

Private firm, India

The experts who were consulted for finalization of the factors and to get input for DEMATEL process. The name and affiliation are kept hidden to maintain the data and information privacy laws.
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