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ABSTRACT

‘Smart’ has become a leitmotif that is widely assumed to reach the goals of urban sustainability and
improve the living standards of people. Though there is an exponential increase in the smart city
research during the last two decades, there is still silent about the importance of existing cities and
communities to achieve smart urban development (SUD). The authors propose a systematic literature
search and review framework coupled with deductive text computational and inductive grounded
theory methods for the meta-synthesis. This study contributes to the present research landscape by
facilitating urban professionals for framing integrated strategies instead of blindly fixing the urban
spaces with technological components. The automated text analysis for meta-synthesis is a novel
approach for analyzing a diverse concept like smart cities by eliminating the chances of human errors.
The findings conclude that the three-dimensional objectives of SUD achieve sustainable development,
high quality of life, and inclusive development.
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1. INTRODUCTION

Cities are increasingly becoming larger and complex, exposed to many physical, social, environmental,
and economic risks (Selvakanmani, 2015; Nam & Pardo, 2011). The United Nations project the world’s
urban population to reach 68%, with India alone having 53% urban population by 2050 (UN-DESA,
2019). Assuming that the Smart Cities will tackle the accompanying challenges of urbanization, it
has become a leitmotif in the global political arena and scientific discourses (Anthopoulos, 2017; K.
Harrison, 2017; Martin et al., 2018). In India, an ongoing Smart Cities Mission represents a utopian
vision of the Modi regime to impact a total urban population of more than 99,000,000 (Government
of India, 2020). India’s initial approach has an elite-oriented and urban-led techno-managerial focus
(Hoelscher, 2016; Datta, 2015). Its long history, diverse cultural setting, and dominating informal
sector demand an indigenous tailor-made framework instead of an imported scheme of actions from
its western counterparts (Das, 2020; Rajput & Arora, 2017).

Despite extensive literature on smart cities, the concept is still in a nascent stage of research
and practice (Ahvenniemi et al., 2017; Mora et al., 2017; Castelnovo, 2016; Ojo et al., 2016). The
existing smart cities research is unconnected, fragmented, divergent, and incoherent (Prado et al.,
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2016; Renata Paola Dameri, 2013). Moreover, there is a growing criticism against this concept
and its strategies because of top-down approach, poor adaptation to accommodate the local needs,
tendencies to focus on neoliberal economic growth, and privileging affluent sections of the society
(Angelidou, 2017; Martin et al., 2018). One of the first critical articles about this concept was authored
by Hollands (2008), urging real smart cities to stand up (Kummitha & Crutzen, 2017). The scholars
mostly criticize the market-oriented, techno-centric, and utopian visions of smart cities and question
whether they can deliver sustainable and socially equitable results (Martin et al., 2018). One of the
reasons for such criticisms is the explicit attention given to the positive hypothetical results of smart
interventions. On the contrary, the research in urban studies and geography shows more of negative
outcomes of smart interventions (Lim et al., 2019).

Majority of the scholars support the vision of a rationalist and balanced approach for Smart
Urban Development (SUD), and so do the authors of this study. However, it is only possible if we
understand the lacunae in the current development framework and formulate a holistic vision to fill
the prevailing gaps. This study’s objectives are framed upon the preliminary research on the subject,
highlighting the overlooked and undervalued goals and purpose of smart cities. A strategic SUD
framework must chalk-out a roadmap for building future smart cities in such a manner that all existing
urban components such as social, economic, political, cultural, institutional, physical, and geographical
are well integrated. This study aims to highlight the critical factors essential for formulating such a
cohesive framework. This paper targets future researchers, urban professionals, and policymakers who
must make informed decisions and strategies for SUD. Authors have proposed a novel Systematic
Literature Search and Review (SLSR) framework, coupled with text-analytics-based content analysis
and grounded theory methods for meta-synthesis.

2. NEED FOR THE STUDY

Conceptually, the smart city notion can be perceived as a derivative of futuristic urban planning
ideologies of the mid-20th century, ranging from the urban analytics of the 1970s to the smart growth
movement of the 1990s (Glasmeier & Christopherson, 2015; Kitchin, 2015). During the 1960s and
1980s, many prominent architects, planners, and geographers embraced technological advancement at
an urban scale, with ideas such as P. Cook’s ‘Plug-in-City’ and R. Herron’s “Walking City’. Kummitha
& Crutzen (2017) classified the reviewed smart cities literature into restrictive articles that give higher
importance to technology, reflective articles that give more attention to human elements, rationalist
articles that favour the technological adoption and enhanced human capital, and critical articles that
find the whole idea as neoliberal utopian promises.

Most of the literature review on smart cities either focuses on an overall understanding of this
idea or attempts to establish relationships with other concepts (Table 1). Authors observe a missing
urban planner’s perspective from the present bundle of knowledge. Some of the scholars with urban
planning focus include Lim et al. (2019) who assessed the hypothetical and observed results of smart
cities interventions, Kummitha & Crutzen (2017) who classified existing literature into four schools
of thought, Aurigi & Odendaal (2020) who emphasized the importance of social-sustainability over
digital urbanism and Caragliu & Del Bo (2016) who studied the interrelationship between urban
development policies and smart cities.

3. MATERIALS AND METHODS

The existing Smart Cities literature is mostly qualitative and diverse, and hence, its extensive review
requires a systematic and comprehensive approach. Grant & Booth, (2009) provides an analytical
insight into the fourteen literature review typologies using a SALSA framework (Search, Appraisal,
Synthesis and Analysis). Authors have adopted the Systematic Literature Search and Review (SLSR)
method for this study as it combines the strengths of critical review with a comprehensive search
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Study Objective Approach Outcome
(Kummitha & To find the conflicting views in | Content Analysis of peer- Classified available research
Crutzen, 2017) smart city research reviewed journals into four schools of thought
(Lim et al., To identify and analyze Systematic literature review for | Classified results into four
2019) the results of smart city peer-reviewed articles from the | categories based on positive or
development urban planning field negative and hypothetical or
observed
(Mora et al., To provide an overall picture of | Bibliometric analysis Characterization by their
2017) the first two decades of smart geographical origins,
city research knowledge domains and
development paths
(Loo & Tang, To explore smart mapping Systematic overview Major challenges, directions of
2019) means for Spatio-temporal data change, and implications with

respect to data collection and
analysis

(Cocchia, 2014)

To investigate the origin,
development and features of
smart and digital cities

Literature review using Vom
Brocke et al., (2009) model

Characterization by time
analysis, terminology analysis,
definitions analysis, typology
analysis and geographical
analysis

(Trindade et al.,
2017)

To analyze the relationship
between environmental
sustainability and smart city

Systematic literature review

Discusses the nature of articles
with both the terms

(Purnomo et al.,
2016)

To summarize potential
indicators for implementing
smart cities

Systematic Literature Review

Highlights most frequently
used keywords and indicators

(Ismagiloiva et

To analyze the role of smart

Synthesis of the relevant

Categorizes studies into six

twelve city categories

al., 2019) cities on creating sustainable literature environment-focused themes
cities and communities
(Chauhan et al., | To provide a holistic view of Systematic literature review Classifies into eight broad
2016) using big data in smart cities and synthesis challenges
(Ruhlandt, To analyze the defining Systematic Literature Review Clustered under four categories
2018) components of smart city
governance
(Jong et al., To investigate the Bibliometric analysis using Produced a conceptual meshed
2015) interrelationships between spring embedded algorithm network

process for producing a rational synthesis. This method assumes all included articles being assessed
and valued against the same underlying criteria (Grant & Booth, 2009). This section details out the
SLSR framework and Meta-Synthesis approach applied for this study.

3.1. SLSR Framework

Vom Brocke et al. (2009) identifys a literature search as the most fundamental step to synthesize the
findings of a large skeleton of research. The proposed SLSR framework integrates the systematic
review frameworks suggested by Webster & Watson (2002), Vom Brocke et al. (2009), Wolfswinkel et
al. (2013) and Higgins et al. (2019). Figure 1 shows the four phases of the proposed SLSR framework.
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Figure 1. Proposed SLSR framework
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In phase 1 of SLSR, we set our priorities, identify the stakeholders and objectives of our research
to prepare a focused scope of review. This study targets everyone who is associated with the broad
domain of urban planning, such as planners, architects, and policymakers. Preliminary research helped
us to formulate two research objectives. The first is to identify the key terms associated with objectives
of SUD and the second is to recommend critical factors for inclusion in the SUD strategic framework.

For phase 2, we conducted a Systematic Literature Search on the two bibliographical databases,
i.e., Web of Science and Scopus. The initial criteria for selection of literature are documents with
‘smart city’ or ‘smart cities’ in their titles and published from 2010 to 2020. The successive search
criteria include English as language, urban planning as field of study and peer-reviewed academic
publications as document types. The search results in both the databases is given below in Figure 2.
After a careful scan of the title, abstract, introduction, and conclusion sections of the resulting 299
documents, we removed 92 duplicate documents and 142 irrelevant documents. The remaining 65
articles form our final database for the systematic meta-synthesis process.

3.2. Meta-Synthesis

In phase 3 of proposed SLSR framework, we reviewed each document in our final database thoroughly
and iteratively with backward and forward searches. The extracted relevant excerpts form corpora
for our further analysis (Wolfswinkel et al., 2013). For our first objective, we adopted a deductive
content analysis method that uses text-computational algorithms (Fabbrizzi et al., 2016; Lee et al.,
2020; Sebestyén et al., 2020; Wehnert et al., 2018) and for our second objective, we adopted an
inductive grounded-theory method that uses concept matrix (Finfgeld-Connett, 2018; Wolfswinkel
et al., 2013). For the grounded theory method, all the extracted excerpts highlighting the gaps are
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Figure 2. Literature search results
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coded in the excel workbook and further distilled into conceptual themes. For the content analysis
method, the extracted excerpts with objectives component are loaded into the Matlab R2019b version
with Text Analytics toolbox.

Analysis of recurrent terms and their clustering tendencies in our corpus can help us identify the
key-terms associated with the objectives of SUD. We have used term frequencies, topic modeling,
and visualization algorithms to serve this purpose. Term Frequency of a term ¢ in a document d
measures its relative frequency in a document and can be given by equation 1. Topic modeling is
another machine-learning algorithm, which is used to cluster words into a finite number of topics,
assuming their probabilistic measures. Latent Dirichlet Allocation (LDA) is the most common topic
modeling technique, which uses statistical Dirichlet distributions to infer relevant topics from a set
of documents based on their word patterns.

number of times a term appears in the document

TF (t,d) = (1)

total number of terms in the document

First, pre-processing is done by dividing the entire corpus into 3,754 meaningful textual units
called tokens. These tokens are further screened to 1,900 tokens by removing English stop-words,
punctuations, too long or too short words, infrequent and irrelevant words to avoid biased results.
These tokens are normalized by stemming to retain the root forms of inflected words. All these
pre-processed words are further transformed into numeric vectors using Bag of Words (BoW) and
Bag of N-grams (BoNgrams) model or, in simple words a Document Frequency Matrix (DFM).
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A DFM is nothing but a matrix with each cell entry corresponding to the occurrences of a term in
a document. Figure 3 shows a visual representation of raw dataset (848 words), a cleaned dataset
after pre-processing (76 words), and a bigrams dataset with paired words (1,248 bi-grams). Around
91.03% of textual data is reduced with the pre-processing process as calculated by equation 2. This
cleaned dataset is used for our further analysis.

number of words in cleaned Bag of Words

% reduction = |1 — ' *100 2)
number of words in raw Bag of Words
Figure 3. Word clouds for the raw and cleaned dataset
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4. RESULTS AND DISCUSSIONS

This section elaborates the existing theories about the origin, evolution, terminologies, and
characteristics of the ‘Smart City’ concept and discusses the results obtained from the applied meta-
synthesis.

4.1. Characteristics of Literature Database for Review

Our entire database is categorized into six domains based on their research coverage. Figure 4 shows
that around 75% of the total documents correspond to the gaps identified, followed by objectives
(68%), dimensions (31%), evolution (15%), general theory (10%), and assessment schemes (4%).
According to keyword search in the Scopus database, overall smart cities literature spanning over
the last decade is dominated heavily by the USA (24.76%) followed by China (16.60%) and the UK
(10.62%) (Figure 5). The concept is multidisciplinary, with research fields ranging from Computer
Sciences to Neurosciences, as shown in Figure 6. In terms of research publications, Elsevier’s Cities
has the maximum share, followed by Taylor and Francis’s Journal of Urban Technology and Sage’s
Urban Studies.
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Figure 4. Database classified into outcome domains
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Figure 6. Research production by research field
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4.2. Origin and Evolution

Technology-driven urban development and management are believed to be essential instruments to
address socio-economic, spatial, and environmental challenges (Deakin & Al Waer, 2011; Nam &
Pardo, 2011; Hollands, R. G., 2008). However, a constant shift and confusion have prevailed over the
last few decades regarding its stated objectives and adopted approaches. Dhingra & Chattopadhyay
(2016, 2017) and Cocchia (2014) have identified five external driving events that kept shifting the focus
of this concept (Figure 7). In 1998, Kyoto Protocol first communicated this idea with a significant
thrust on environmental issues to address industrialisation’s negative impacts. However, post-2000,
there was a shift in focus towards digital incorporation into existing urban systems. In 2010, with
the Europe 2020 strategy, the concept again came under the aegis of sustainable urban development.
The last decade observed a shift of the overall narrative of smart city from the digital notion to the
sustainability agenda (Aurigi & Odendaal, 2020).

Figure 7. Evolution of smart city concept
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The overall research on this concept shows an exponential increase since 2009, so much so that
it over-shadowed the term ‘Sustainable City’ to a great extent (Alderete, 2020; Jong et al., 2015;
Joss et al., 2019; Mora et al., 2017). According to a bibliometric analysis conducted by Mora et al.
(2017), smart cities research follows two development trends. The first comprises the peer-reviewed
publications produced by European universities supporting an integrated framework.The second
consists of the grey literature produced by the American MNCs supporting an ICT-driven development
approach. Scopus search on ‘Smart Cities’ published during the last two decades results in more than
146,000 documents, with approximately 92% produced over the last decade (Figure 8). Authors have
limited this study to peer-reviewed research produced over the last decade.

4.3. Terminologies and Characteristics

A widely acknowledged definition of Smart Cities is given by Caragliu et al. (2011), describing them
as the ones in which investments in human and social capital coupled with traditional and modern ICT
infrastructure generates sustainable economic development and high quality of life while promoting
prudent management of natural resources (Albino et al., 2015; Mora et al., 2017; Ojo et al., 2016;
Yigitcanlar, 2015). From a more neutral perspective, Prado et al. (2016) defined a smart city as a
community that systematically promotes the overall well-being of its residents, flexible enough to
proactively and sustainably become an increasingly better place to live, work, and play.
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Figure 8. Documents produced over the last two decades on smart cities research (source: Scopus)
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This concept tends to adopt images of many of its conceptual variants, such as digital cities and
intelligent cities (Alderete, 2020). Jong et al. (2015) developed a meshed-network as shown in Figure 9
to showcase the inter-relationships between the twelve most frequently used city categories. It indicates
the ‘Sustainable City’ node as a focal umbrella term with other city categories as its neighbouring
nodes. Their proximity to each other in the network shows their mutual co-occurrences, while their
sizes indicate their overall frequencies. The findings of this study report a relatively higher frequency
of ‘Digital City’ category but with location far from the ‘Sustainable City’ category. On the contrary,

Figure 9. Inter-relationship between popular city categories
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the ‘Smart City’ category forms robust and closer axes with the ‘Sustainable City’, ‘Green City’,
‘Intelligent City’ and ‘Eco-city’ categories but distant axes with ‘Digital City’, ‘Information City’
and ‘Ubiquitous City’ categories, illustrating a closer relationship between smart and sustainable city
categories than smart and digital city categories.

United Nation’s ITU-FG on SSCs (2014) defined a new concept of Smart Sustainable City as
the one which leverages the ICT infrastructure to improve citizens’ quality of life and well-being,
ensures sustainable economic growth, streamlines city services, reinforces prevention of disasters,
and provides effective government mechanisms (Ibrahim et al., 2018; L. G. Anthopoulos, 2017;
Castelnovo, 2016). Dhingra & Chattopadhyay (2016) also defined Smart Sustainable City as the one
which improves the quality of life of its citizens, ensures economic growth with better employment
opportunities, improves the well-being of its citizens, establishes an environmentally responsible and
sustainable approach to development, ensures efficient delivery of basic urban services, addresses
climate change and environmental issues and provides an effective regulatory mechanism (Romanelli,
2020; Bednarska-Olejniczak et al., 2019; Garau & Pavan, 2018; Trindade et al., 2017).

The six most commonly discussed characteristics of a Smart City are Smart Economy, Smart
Mobility, Smart Environment, Smart People, Smart Living, And Smart Governance (Al Nuaimi et al.,
2015; Anthopoulos et al., 2016; Lombardi et al., 2012; Sharifi, 2020). Based on their implementation,
smart cities can characterised into hard and soft infrastructure oriented strategies focussing either on
the tangible components such as buildings and roads or the intangible components such as people
and governance, respectively (Albino et al., 2015; Anthopoulos, 2017; Lombardi et al., 2012; Neirotti
et al., 2014).

4.4. Text Analytics

As discussed, the Text Analytics toolbox is used for pre-processing and analysis of our dataset. The
absolute and relative frequencies of words in the corpus are calculated using the BoW model, as
shown in Figure 10 and Figure 11, respectively.

Both absolute and relative frequencies show almost similar words occurring the most number of
times, corresponding to sustainability, quality of life, social aspects, urban services, efficiency. Table 2
compares the top 20 occurring words and the top 20 occurring bi-grams. These words are corresponding
to ‘sustainability’, ‘quality’, ‘social’, ‘life’, ‘services’, efficiency’, ‘urban’, ‘improvement’, ‘citizens’ and
‘economic’ rank higher than rest of the words such as ‘governance’, ‘development’, and ‘environment’.
On the other hand, paired words such as ‘quality-of-life’, ‘social-environmental’, ‘social-economic’,
‘improve-quality’, ‘urban-development’, ‘environmental-sustainability’, ‘economic-sustainability’,
‘citizen-life’, ‘social-inclusion’ rank higher than paired words such as ‘natural-resources’, ‘mobility-

Figure 10. Absolute Term Frequencies
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Figure 11. Relative Term Frequencies
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Table 2. Individual words vs paired words
Rank Words Bi-grams
1 sustain qualiti life
2 qualiti social environ
3 social econom social
4 life improv qualiti
5 servic urban develop
6 effici environ sustain
7 urban sustain econom
8 improv human capit
9 citizen econom growth
10 econom life citizen
11 govern social inclu
12 develop natur resourc
13 environment life qualiti
14 increas effici sustain
15 peopl high qualiti
16 capit improv econom
17 busi mobil environ
18 inclus effici servic
19 competit sustain resili
20 provid manag natur
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environment’ and ‘efficient-services’. Overall, the bi-grams give more comprehensible results than individual
words by retaining their context. A word cloud in Figure 12 visually summaries the distribution of words in our
corpus with ‘Sustainability’, ‘Quality of Life’, ‘Social’ and ‘Urban’ as dominant words.

Figure 12. Word cloud for objectives of SUD
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Another technique used for text analytics is LDA topic modelling to cluster similar words under a single
topic. A machine-learning algorithm is used to compare LDA models for their computed perplexities of the
held-out test (Figure 13). The number of topics with lower perplexity and computation time correspond to
better goodness of fit.

Figure 13. Goodness of fit algorithm to identify the optimum number of topics
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Figure 14 shows word-clouds generated for four topics using the output of the BoW model. Topic
1 highlights the improvement of quality of life and economic sustainability; topic 2 highlights social
capital, communities, and environmental efficiencies; topic 3 highlights people, citizens, governance,
services, and environment; and topic 4 highlights sustainable resources and innovative networks.

Figure 14. Results of LDA topic model for individual words
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Figure 15 shows the results of the LDA model for five topics applied to the generated bi-grams.
Topic 1 covers the quality of life; topic 2 covers sustainable economy and economic growth; topic 3
covers human capital, urban development, social environment, sustainable environment and socio-
economic aspects; topic 4 covers social inclusion and administrative efficiency; and topic 5 covers
citizen services and people’s life-work integration. Overall, this analysis finds key-terms such as
quality of life, sustainability, social inclusion, urban development, citizens’ services, environment,
socio-economic, governance, and human capital as relevant aspects for formulating SUD strategies.

4.5. Gaps Identified

The second corpus consists of the critical insights produced under various studies. We applied a
grounded-theory method by coding and classifying 120 excerpts into six themes of discussion. Figure
16 shows 30% excerpts covering issues with approach, 34% covering recommendations, 16% covering
issues with terminologies, 15% covering issues with implementation, and 5% covering issues with
existing research. Figure 17 shows that out of all the documents in our corpus, 30% discuss issues
with approach, 16% discuss issues with terminologies, 15% discuss issues with implementation, 5%
discuss issues with existing research, and 34% highlight recommendations to fill these gaps. Table
3 and Table 4 show the concept matrix and summary under each of the six discussion themes in
our corpus.

The areas of future research, which are highly recommended tobe included in the SUD strategies,
are listed in Table 5. As a holistic vision for smart cities, it is imperative that urban planners and policy

13
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Figure 15. LDA topic model results for paired words
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Figure 16. Themes of discussion covered in database
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Figure 17. Themes of discussion covered in extracted excerpts
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Table 3. Concept matrix

References

Discussion Themes

Issues with

Issues with

Issues with

Issues with

Recommendations

Approach lli’e(isset&illl‘lfh Terminologies | Implementation | to fill Existing Gaps
(Ahvenniemi et al., 2017) X X X X
(Al Nuaimi et al., 2015) X X
(Alawadhi et al., 2012) X
(Albino et al., 2015) X X X X X
(Alderete, 2020) X X X X X
(Allwinkle & Cruickshank, | X X X X
2011)
(Angelidou, 2014) X X X X X
(Angelidou, 2015) X X X X X
(Angelidou, 2017) X X X X X
(Aurigi & Odendaal, 2020) | X X X X X
(Baron, 2012) X X
(Batty et al., 2012) X
(Ben Letaifa, 2015) X X
(Bibri, 2018) X X X
(Caragliu & Del Bo, 2016) | X X X X
(Caragliu et al., 2011) X X X
(Castelnovo, 2016) X X X
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Discussion Themes

References Issues with E;;’::isnv;th Issues with Issues with Recommendations
Approach Research Terminologies | Implementation to fill Existing Gaps

(Chourabi et al., 2012) X X X X

(Claire. & Catherine., X X X X

2014)

(Cocchia, 2014) X X X X X

(Datta, 2015) X X X

(Deakin & Al Waer, 2011) X X X

(Garau & Pavan, 2018) X

(Garcia-Ayllon & Miralles, | X X X X X

2015)

(Glasmeier & X X X X

Christopherson, 2015)

(Harrison & Donnelly, X X X X

2011)

(Hojer & Wangel, 2015) X X

(Ibrahim et al., 2018) X

(K. Harrison, 2017) X X X

(Kitchin, 2014) X

(Kitchin, 2015) X X X X X

(Joss et al., 2019) X

(Khansari et al., 2014) X X

(Kourtit & Nijkamp, 2012) X X X

(Lam & Ma, 2019) X X X

(Lazaroiu & Roscia, 2012) X

(L. G. Anthopoulos & X

Vakali, 2012)

(L. G. Anthopoulos et al., X

2015)

(L. Anthopoulos et al., X

2016)

(L. G. Anthopoulos et al., X X X

2016)

(L. G. Anthopoulos, 2017) X X

(L. Anthopoulos, 2017) X X X

(Lim et al., 2019) X

(Lombardi et al., 2012) X X X X X

(Martin et al., 2018) X X

(Meijer et al., 2015) X X X X X

(Mora et al., 2017b) X X X X X

(Nam & Pardo, 2011) X X X
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Discussion Themes

References Issues with E;;’;iisnv;ith Issues with Issues with Recommendations
Approach Research Terminologies | Implementation to fill Existing Gaps

(Neirotti et al., 2014) X X X X X

(Odendaal, 2016) X X

(Ojo et al., 2016) X X X

(Prado et al., 2016) X X X X

(Dameri, 2013) X X X X

(Santoso & Kuehn, 2013) X X X

(Shelton, Zook, et al., X X X X

2014)

(Soderstrom et al., 2014) X X X

(Trindade et al., 2017) X

(Thite, 2011) X X

(Vanolo, 2013) X X X

(Winters, 2011) X X X X X

(Yigitcanlar, 2015) X X

(Zygiaris, 2013) X

Table 4. Summaries under each theme

Theme of Discussion

Summary

Approach

The concept is theoretical, market-oriented, and business-led. The approach is inconsistent,
lacking the needs of its communities, culture, human capital, environmental and socio-
economic aspects; privileging some people, places, and activities over others. There is no
one size fits all approach, which can reach its goals by blindly relying on ICT. Disconnected
spatial technological fixes can aggravate urban issues of segregation, polarization, class
inequality, and digital divide.

Existing Research

Existing research on smart cities is fragmented, divergent, and lacks cohesion. It does not
discuss the pros and cons of sector-based and geographical strategies of development. A
systematic theoretical study about this phenomenon is missing.

Implementation

There is a singular focus on ICT based technology oriented strategies, not taking into
account the existing conditions. Isolated pieces of empirical evidence exist, which are mostly
hypothetical. Most of the smart interventions are too ambitious and demand tremendous
investments, and large-scale expansion.

Terminologies

The term is too broad, elusive, ambiguous, and fuzzy with no universal consensus. Word
Smart is mostly used as an instrumental concept and not as a normative concept. The
foundation of capital accumulation and branding is laid down around building new urban
utopias.

Recommendations

The concept of smart communities and smart territories is more consistent with SUD’s goals.
There should be more focus on social, physical, environmental, cultural, spatial and territorial
dimensions of people, places and communities.
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Table 5. Research areas to fill the current gaps

SNo

Critical Factors

Source

Environment

(Ahvenniemi et al., 2017; Albino et al., 2015; Allwinkle & Cruickshank, 2011; Caragliu et
al., 2011; Claire. & Catherine., 2014; Cocchia, 2014; Glasmeier & Christopherson, 2015;
K. Harrison, 2017)

Physical aspects

(Ahvenniemi et al., 2017; Angelidou, 2014, 2015a; Baron, 2012; K. Harrison, 2017;
Sharifi, 2020; Shelton, Matthew., et al., 2014; Vanolo, 2013; Yigitcanlar, 2015)

Local context,
history and culture

(Albino et al., 2015; Allwinkle & Cruickshank, 2011; Angelidou, 2014, 2015b; Baron,
2012; Castelnovo, 2016; Claire. et al., 2014; Cocchia, 2014b; Dameri, 2013; Deakin &

Al Waer, 2011; Garcia-Ayllon & Miralles, 2015; Glasmeier & Christopherson, 2015;
K. Harrison, 2017; Mora et al., 2017b; Neirotti et al., 2014; Prado et al., 2016; Shelton,
Matthew., et al., 2014; Winters, 2011)

4 People, and
community

(Albino et al., 2015; Allwinkle & Cruickshank, 2011; Angelidou, 2014, 2015; Aurigi &
Odendaal, 2020; L. G. Anthopoulos et al., 2016; L. G. Anthopoulos, 2017; Baron, 2012;
Caragliu & Del Bo, 2016; Castelnovo, 2016; Claire. & Catherine., 2014; Cocchia, 2014;
Deakin & Al Waer, 2011; Garcia-Ayllon & Miralles, 2015; K. Harrison, 2017; Lombardi
et al., 2012; Mora et al., 2017b; Nam & Pardo, 2011; Neirotti et al., 2014; Ojo et al., 2016;
Prado et al., 2016; Soderstrom et al., 2014; Taylor. et al., 2014; Vanolo, 2013; Winters,
2011)

(Caragliu & Del Bo, 2016; Claire. & Catherine., 2014; Garcia Silva et al., 2016; K.
Harrison, 2017; Mora et al., 2017b; Nam & Pardo, 2011; Neirotti et al., 2014; Shelton,
Matthew., et al., 2014)

5 Human capital

6 Territory (Angelidou, 2014, 2015; Aurigi & Odendaal, 2020; Claire. & Catherine., 2014; Renata
Paola Dameri, 2013; Deakin & Al Waer, 2011; Garcia-Ayllon & Miralles, 2015; Neirotti

et al., 2014; Taylor. et al., 2014)

7 Urban form and
planning

(Albino et al., 2015; Allwinkle & Cruickshank, 2011; Angelidou, 2014, 2015a; Caragliu
et al., 2011; Chourabi et al., 2012; Deakin & Al Waer, 2011; Glasmeier & Christopherson,
2015; K. Harrison, 2017; Kitchin, 2015; Mora et al., 2017a; Neirotti et al., 2014; Prado

et al., 2016; Shelton, Matthew., et al., 2014; S6derstrom et al., 2014; Vanolo, 2013;
Yigitcanlar, 2015; Zygiaris, 2013)

8 Economics (Ahvenniemi et al., 2017; Albino et al., 2015; Allwinkle & Cruickshank, 2011; Claire. &
Catherine., 2014; Cocchia, 2014a; Glasmeier & Christopherson, 2015; Mora et al., 2017;

Neirotti et al., 2014; Winters, 2011)

makers do not adopt piecemeal strategies but rather focus on an integrated approach. Such cohesive
approach should include all the essential urban components while designing our cities, whether it be
environmental goals or socio-cultural goals or economic goals.

Most of the scholars have recommended including communities and social aspects (23%) into
SUD framework, followed by cultural aspects/local context/background conditions (17%), urban
planning (17%), environmental aspects (12%), and built environment/physical aspects (9%). A word
cloud generated using the BoW model as given in Figure 19 illustrates higher importance to be given
to urban and physical spaces and their social components for inclusion in the SUD framework. Figure
18 and Figure 20 show that socio-cultural and physical aspects are the critical factors that should be
included while framing SUD strategies to meet its objectives.

5. CONCLUSIONS

Urbanism is a way of life (Santoso & Kuehn, 2013), and city making is a process in which varied urban
experiences and cultural patterns result in social, economic, political, and physical urban components
unique to a human settlement system (Tonkiss, 2013). However, there is a global tendency to overlook
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Figure 18. gaps to be filled
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Figure 19. word cloud showing gaps
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the ‘City’ component from the concept of ‘Smart Cities’ and easily get allured by the grandiose
visions of modernisation (Castelnovo, 2016). incorporating a digital vision and technological fixes
may give skewed results to critical urban issues (Aurigi & Odendaal, 2020)

Smart city initiatives mostly emphasise the ICT-based infrastructure, neglecting the role of social
capital, local culture, built-up environment, and spatial characteristics (K. Harrison, 2017; Mora
et al., 2017; Caragliu, et al., 2011; Nam & Pardo, 2011). However, the physical and socio-cultural
geography should be the common denominator to define the scope of such initiatives at the level of
buildings or neighbourhoods or cities (Garcia-Ayllon & Miralles, 2015). The two research objectives
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Figure 20. Frequencies of paired-words to identify gaps to be filled
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of this study are to identify the key-terms associated with the objectives of SUD and to understand
the gaps for formulating a holistic and integrated SUD framework.

Grounded-theory and text-analytics are used for the meta-synthesis of 65 peer-reviewed academic
publications produced over the last decade. The automated text analysis algorithm for meta-synthesis
is a novel approach for analyzing a diverse concept like smart cities, by eliminating chances of human
biases and errors. The text analytics cluster the key-terms associated with the objectives of SUD under
five themes-quality of life, sustainable economic growth, overall urban sustainability, social inclusion,
and integrated citizen services. The gaps stated in the current research point towards integrating
critical factors such as socio-cultural and territorial dimensions into a strategic SUD framework.

Although the methodology adopted for the systematic literature review and meta-synthesis is novel
in its approach, it has few limitations. The approach is quite exhaustive, data intensive and requires
an expert domain knowledge to substantiate the overall findings. People interpret the term smart in
different ways- for some it is just the environmental goals while for others it is an ICT-driven urban
solution. The study explicitly limits the focus of the study to their goals irrespective of the means of
achieving these goals, whether it be by means of urban design interventions or technological spatial
fixes. Future research on smart cities should explore non-technical attributes of a city and find practical
ways to capitalise on its existing resources.
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