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ABSTRACT

Nowadays cities face numerous challenges amplified to build necessary urban municipal and community capacity
to ensure sustainability transformation to respond to the local and global challenges of climate change,
inequality, and access to resources. This research combines the study fields of sustainability, economic
development, governance of sustainability transformation, providing the multidisciplinary approach as a
systemic-oriented view encompassing the social, technological and ecological aspects of urban transformation.
The purpose of the paper is to explore how the concept of urban transformation could be operationalized for
research of economic development under the economic strain assuming the emergency of Covid-19 grand
challenge. The research methods used are a systematic literature review and the content analysis. The paper
provides a detailed characterization of the urban transformation exploring this concept from the structure and
system perspectives for the economic exit from the crisis.
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1. Introduction.

This paper explores the emerging phenomena of sustainable urban transformation. The European
Commission and other governmental organizations prove the importance of this topic by streamlining
and amplifying smart and sustainable transition within the European Green Deal Strategy [1] as well
the legal and planning documents related to the EU structural funds planned for forthcoming seven
years beyond 2020.

The significance of the sustainable urban transition is highlighted with the Urban Agenda for the EU
[2] defining the strategic direction for policy makers, urban development planners and other
practitioners related to the development of the urban areas. The Urban Agenda strives to facilitate the
adoption of integrated and coordinated approaches that provide greater impact on the development
of urban areas safe, clean, resilient, and sustainable, with the main emphasis upon smart, inclusive,
urban-friendly, effective and efficient solutions.

In addition, the New Urban Agenda of United Nations encouraged the paradigm transformation
promoting the development of a better and more sustainable future of cities and urban spaces. The
New Urban Agenda defends the need to leverage urbanisation for structural transformation,
sustainable economic growth, value-added activities and resource efficiency [3].

The research is based on the literature review and provides understanding on how to conceptualize
urban transformation. The urban transformation explored through:

- basic information about research field, research level, methods;

- research focus: systems and structures;

- main assumptions: involvement, institutional context, living/policy laboratories, resilience,
technologies, influencing factors;

- Covid-19 impact.

For the exploring urban transformation concepts for economic development basic literature review
was used, based on a systematic and analytical review of the literature in the SCOPUS database, which
summarised the main assumptions to be considered when developing and implementing this
approach.

The authors provide the general overview of the urban transformation concept and then explore a
deeper context of the urban transformation from the perspectives of economic development assuming
the influence caused by the crises or grand challenges, like the Covid-19 pandemic.

The research analyses the theories, concepts and considerations of scholars forming the theoretical
foundations for the phenomena of the urban transformation. The paper determines main assumptions
of the urban transformation regarding economic development and contributes with alter knowledge
situating this research area in the context of crises caused by the Covid-19. The research results
embrace a different perspective and convince the necessity of combining several disciplines from the
system and structure viewpoint.

The research the identification of additional in order to facilitate the understanding of the urban
transformation in the circumstances of the economic change derived by grand pandemic crises.

This article is organised in three consecutive parts. The next section describes the methodological
framework and research methods. The third section provides the research results of the systematic
literature review. The 4th section includes the discussion about the pre-assumptions of the analysed
field identifying the main implication areas. The main conclusions are synthesized in the last part of
this research paper.

2. Methodological Framework.

The critical literature review was applied as the general data gathering method. The data were later
analysed using the content analysis.
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Limitations for the selection of literature sources: (1) Social Sciences; (2) Urban Studies; (3) 20
journals with highest ratings (Cite Score). Within this study the main seeding sources for the critical
literature analyses have their origin and publication on the SCOPUS in the period from 2016 till 1st
quarter 2021, but in the content analysis recited also sources from those articles using purposive
sampling method. In the first collection of the literature sources in total 230 journals of SCOPUS data
base under Social Sciences and Urbans Studies were identified for the analyses. Then TOP 50 journals
according to the Cite Score citation were filtered for the literature review.

Authors have summarised the main assumptions and purposes for literature review from relevant
previous research [4, 5, 6, 7, 8]:

1. Delimiting the research problem;

Seeking new lines of inquiry;

Avoiding fruitless approaches;

Identifying recommendations for further research (exploring research gaps);
Exploring important variables relevant to the topic;

Identifying the main methods, literature, theories that have been used;
Give an overview about the research field, main findings in the area.

NoubkwnN

Data collection was conducted in 4 stages: (1) research of scientific database SCOPUS to explore
literature where term “urban transformation” is mentioned, (2) selection of literature directly about
these terms and exclusion of duplicates; (3) limitations for literature studies in the search engine: (1)
Social Sciences; (2) Urban Studies; (3) 20 journals with highest ratings (Cite Score) appliance of selected
literature. Originally included scientific from 2016- 2021 1st quarter, but in content analysis recited
also sources from those articles. From 230 SCOPUS journals under Social Sciences and Urbans Studies
were included only articles from TOP 50 journals according to the Cite Score. All the sources that
passed the stage 3 were analysed with content analysis. Content analysis was conducted in 3 steps:
(1) preparation — gathering literature source analysis protocols; (2) organization - initial coding was
conducted nonlinearly: there were predefined, and data driven; (3) report development — described
categories. The category network is provided in Figure 1.

As Figure 1 shows, the main research trends in urban transformation are sustainable growth, crises
and security, resilience, technologies, societal involvement, living laboratories, social sustainability,
energy transition.

3. Results.

3.1. The state of knowledge and theoretical grounding of the urban transformation.

Using critical literature review as the general data gathering method, the data were analysed
through content analysis. Basic literature review based on the systematic and analytical literature
review in SCOPUS database revealed the main assumptions that should be taken in account while
developing this approach. Subsequently restrictions on literature analysis were imposed with
following criteria: (1) Social sciences, (2) Urban environment research, (3) 20 journals with the highest
rating (Cite Score). Initially, scientific data from 2016- 2021 1st quarter were included in the analysis,
but the sources of these articles were also mentioned in the content analysis.
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Figure 1. Research category network

- Involvement - Environment
- R.esearch - Systems - Societal involvement - Food system
field - Structures - Institutional context - Transport
- Research - Living/Policy Laboratories - Vulnerability and
level - Technologies equity
- Methods - Influencing factors - Crises and security
- Social sustainability - Sustainable growth

Source: compiled by the authors

Authors used Google Ngram Viewer's corpus to analyse the frequency and the amount of the
papers published in relation to the research topic. The interest of academics on the topic “urban
transformation” has been growing slowly sing 1970s with more intense increase in the last two
decades (Figure 2).

Figure 2. Number of articles in the search of keywords “urban transformation”
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The data collected in Figures 3 demonstrate that with scientific debate issues related to the
sustainable urban transformation have been sharply growing over the last decade. For the analyses of
the articles published following keywords were used “urban transformation” and “sustainable urban
transformation”. The X axis shows the year in which works from the corpus were published, and the Y
axis shows the frequency with which the Ngrams appear throughout the corpus.

The systematic critical literature review reveals following presumptions. The authors believe that
the urban transformation could be explored from several aspects.
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Figure 3. Number of articles in the search of keywords “sustainable urban transformation”
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Source: compiled by the authors using Google Ngram Viewer.

Table 1. More Frequently Applied Methods

2010 2015

Subcategory Examples of objectives Research examples
Data Interviews To research views about possible Williams & Needham [18]
Collection Focus group  improvements (with the aim to introduce
Questionnaire new systems). To verify information
interpretation. To evaluate a concrete
system, its effectiveness and application,
influencing factors. To supplement other
collected data. To develop and to test new
systems. To collect data to research
correlations.
Case studies  Toresearch dynamics in different systems. Shamsuzzoha et al. [17];
Observation  To create new systems. To collect specific Gun et al. [15]; Davies
requirements for systems. To collect good &Brooks [19]; Turkkan
practices. To research different [16]; Garcia-Ayllon [20]
mechanisms and factors.
Databases, To research different mechanisms and Yang et al. [5]; Garcia-
vector data;  factors. Ayllon [20]
secondary
data
Data Participant To create a representative description of Shamsuzzoha et al. [17];
Handling analysis system users, application dynamics. Gun et al. [15]; Morrison
and Data & Van Den Nouwelant
Analysis [21]
Statistical To research dynamics, effectiveness, Yang et al.[5]; Garcia-
application. To evaluate correlations. Ayllon [20]
Analysisof  To analyse empirical new methods or Shamsuzzoha et al. [17];
systems systems. To compare systems. Gun et al. [15]
Simulations/ To evaluate a concrete system, its Bulkeley et.al. [22]
experiments  effectiveness and application, influencing
factors.
Basic Literature Research literature. Morrison & Van Den
reviews To create a new system, classification, Nouwelant [21]; van

model

Oostrum [23]
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Based on Zagrofos et al. [9], first, transformation involve a more effective integrated and
coordinated approach to EU policies and legislation with a potential impact on urban non-linear
changes at an enlarged scale of systems, places, and locations; second, transformation address dealing
with failures of economic development, including increasing greenhouse gas emissions; third,
fundamental changes within a system that itself produces climate change vulnerability both elsewhere
and within its contours [10]; fourth, confront main causes of climate change by engaging with the
politics of managing risk [11] and reshapes existing local politics to overcome barriers based on
unstimulating institutional norms, uneven power structures [12, 13, 14].

According to the authors considering these elements, to understand the urban transformation
there is a need for a frame that explicitly includes outcome and process. Subsequently in the next
chapters will be researched potential elements to include in such a frame.

The urban transformation could be studied from a number of research fields: Urban Studies,
Geography, Planning and Development, General Environmental Science, Ecological Modelling and
Economics. In addition, this issue can be investigated from various research levels. By authors, the
dominating research level is the city level and group level research. Nevertheless, some country and
regional research are also important. For example, Gun et al. [15] created a participatory design model
for Istanbul, but Turkkan [16] researched food supply chains in Istanbul.

Very common experience is to compare different city experiences in different regions, like in
Shamsuzzoha et al. [17] where they create a comparison of participatory strategies for a smart city for
sustainable environment from Helsinki, Singapore and London. Less common is concentration on the
individual level aspects.

As shown in the Table 1, the authors identified that the most frequent applied data analysis
methods are content analysis and statistical methods, and the most frequent applied data selection
methods are case studies and data base/document analysis.

3.2. The perspectives of systems and structures

The authors argue that the structure related literature sources focus on the rules and resources
that systems employ having focus on the design and the process, but the system related literature
sources pay attention to patterns of relations focusing on the social capital, creativity and other
factors. The Figure 4 demonstrates systemic and structural perspectives.

The analysis proves that both structure and system elements are explored in the literature, that
means that also researching the urban transformation it is very important to research both elements,
especially how they influence each other through the structuration process. Interrelations of these
elements regarding the urban transformation are shown in Table 2.

Table 2 indicates the main focuses of the urban transformation research are the literature review,
observations, case studies, experimental projects, creation of new models and the participant analysis.
Practitioners and policy makers are keen to use various forms of the evaluation exploring the aspects
of effectiveness, impact, efficiency and sustainability of various incentives, tools and approaches
applied in the urban transformation.
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Figure 4. Systems and Structures
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Table 2. Research Focus: Systems and Structures
Approach Focuses, for example Most Frequent Applied
Methods
Systems Social capital Literature review
Evaluation of Simulation
For example, Shamsuzzoha et al. [17]; effectiveness Interviews

Gun et al. [15]; Morrison & Van Den
Nouwelant  [21]; Williams &
Needham [18]

Good practises
Participant analysis

Questionnaire
Observation
Case studies
Statistics

Structures

For example, Shamsuzzoha et al. [17];
Gun et al. [15]; Davies & Brooks [19];
Yang et al. [5]; van Oostrum [23];
Bulkeley et. al. [22]

Structure,

design, features,
process etc.
Experimental project
Creation of new models
Structure evaluations

Focus group/Interviews
Literature review
Simulation
Questionnaire
Observation

Vector Data

Case studies
Statistics
Factor analysis

Good practises

4, Discussion.

4.1. Main assumptions.

The authors of this study adapted the method of the systematic literature review and the technique
of the content analysis. The synthesis of the research results reveals several aspects important for
urban transformation, such as involvement of various actors, societal involvement, institutional
context, living laboratories, resilience, technologies, influencing factors including COVID-19.

Involvement of Various Actors in Urban Transformation. A lot of urban studies proves that various
actors responsible for converting a traditional to a smart city can contribute to environmental
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sustainability [25]. Shamsuzzoha with co-authors [17] conclude that the current research on smart city
does not fully address the complex nature, conflicts and interdependencies. Analysed research prove
that smart initiatives involve a lot of partners and use technologies and data, citizen involvement and
the aims to create more sustainable socially, economically and environmental balanced cities [26, 27].

The societal involvement in the urban transformation processes is recently an increasing issue.
While many authors are keen to explore the technological aspects of the urban transformation, the
human factors cannot be neglected [28, 29]. Odendaal [30] argues that the sole focus on the
technological side does not allow a broader context in the “contemporary urbanity” and should
assume the societal dimension, local dynamics and specifics of particular neighbourhoods of urban
settlements.

The European Commission, policy makers, and other international organisations have already
acknowledged the importance of the involvement of the society or local communities in the
development, improvement and provision of public services, public infrastructure and other facilities.
However, public administrations and local governments are currently searching for the most
appropriate approaches and tools for activation and involvement of individuals.

Public involvement is essential to create an urban environment that is functionally comfortable,
modern, accessible, safe and enjoyable for its residents and visitors assuming the needs of individuals.
Previous research defines the importance of the application of the user experience approach in
relation to the development and transformation of public services, infrastructure and facilities
addressing sustainability issues [31, 32].

These issues have been discussed among the researchers already for several decades, but currently
have got increased attention due to the introduction of the smart solutions in the urban
transformation process, for instance, the smart public lighting systems [33, 34]. The co-creation is
another term that is widely used and known in the business environment, but now gradually is being
used in the relation to the public services and urban transformation processes [35]. Involvement of
residents helps to get a wider range of ideas about the necessary multifunctional solutions for the
needs of city residents and guests. This in turn requires much greater engagement from the community
and representatives of local communities to participate in and self-manage various urban
transformation processes.

Urban Transformation in Institutional Context. Smart governance in institutional context is also the
sharply discussed topic in the research. The existing research explores multi-layered institutional
influencing arguing that institutions on multiple scales interact and alter each other's impact on the
smart governance. These interactive dynamics logically determine the institutional factors shaping
smart governance in diverse city contexts [36, 37]. Smart governance is citizen centric [38] and citizens
are vital drivers of urban transformation actively engaging in all processes [39]. This opinion has close
synergies with the assumption of the societal involvement described above.

These approaches have stimulated many city governments to launch technology driven
collaboration projects [26; 40]. Previous research highlights that now urban transformation projects
relatively less focus on public participations and dialogue-oriented smart city solutions [41]. Morrison
& Van Den Nouwelant [21] examine the governance arrangements driving forward the growth vision
and drawing on the collaborative governance theory to critically examine the workings of the
partnership arrangement.

Living/Policy Laboratories. There is a growing interest in using cities as ‘living laboratories’, with the
aim to develop and test responses to sustainability challenges present in the urbanism [42]. There is a
growing tendency for cities to become like a site for learning and experimentation in the local
environment [22, 43, 44]. The approach to pilot smart city innovations has been promoted through
various European support instruments, like, Horizon 2020 with, for instance, Era-Net Cofund calls for
proposals [45].
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Urban Transformation and Resilience. Studies of the resilience of smart cities can provide new
insights about the sustainable urban development by highlighting the importance for improving urban
carrying capacity, disaster resistance and development capacity [46].

Urban Transformation and Technologies. In this connection, Gun et al. [15] map urban
transformation processes in Istanbul by tracing how these practices are implemented by making use
of contextualised ICT-based participation tools and techniques.

Influencing factors. Both internal and external factors are described in scientific literature. For
example, Yang et al. [47] conducted qualitative analysis that proved spatial transformations that were
influenced by external development conditions and internal resources.

Social sustainability. While the sustainable development is associated with the social, economic and
envirnmental transition processes, the social sustainability on the context of the urbanity is a concept
requiring more detailed interpretation. In general terms,the social sustainability can be associated with
the social dimension within the socio-economic growth of particular cities or urban spaces. Dempsy
with co-authors [48] identifies detailed elements related to the social sustainability such as the social
capital, empowerment of local comunities and active participation of citizens, social equity and justice,
socially beneficial public infrastructure and accessibility of services. The social sustainability promotes
the development of the urban space as an attractive environment for people living, visiting, studieing
and working there assuming various social non-physical and physical factors important for the human
needs to live in a safe, resiliant, green and pleasant areas [48, 49, 50]. In addition, the previous research
introduces the “socially aware planning” advocating the imporatnce of cooperation networks and
“pro-community behaviours” of various stakeholders motivated to act and support each other in order
to improve the wellbeing and the quality of life of local communities, safe and secure living in
neighbourhoods [51].

4.2. Economic development and Covid-19 impact.

There is no doubt that the outbreak of Covid-19 pandemics has impacted the choice of research
questions. Therefore, the authors of the current paper cannot ignore this issue and provide a summary
of the findings regarding this aspect of the research. It is worth considering that the issue “Sustainable
Urban Transformation and Covid-19” is still under development and the number of the published
research papers is limited. Nevertheless, researchers have started to highlight the importance to look
for insights from early Covid-19 responses about promoting sustainable [52]. It is important to make
people aware that the pandemic has disruptive impacts on social, economic systems and also
influenced environmental aspects.

Covid-19 Impact and Environmental Problems. The sustainable urban transformation and the
necessity for changes concerning the negative environmental impact have been discussed earlier. The
researchers continued the development of the topic in the context of Covid-19 pandemics — evaluating
the impacts of lockdown over the quality of life in the cities measured through the combination of air
quality, meteorological parameters, and mobility data [53]. The most relevant evidence is the proven
complexity of the negative environmental impact issue and the necessity for steady decarbonization
efforts across all emission sectors to achieve the sustainability goal. Similar findings are provided by
other researchers [54, 55].

Covid-19 Impact and Food system/ Urban Agriculture. The food resilience in cities and food self-
sufficiency through urban agriculture are relevant discussion elements in times of crisis, while Covid-
19 pandemics are not an exception. The latest global challenge has highlighted the existing problems
and necessities to solve them [56]. The problematic issues include lacking attention to social and
ecological vulnerabilities and risk-related inequalities; the indifference to the increased negative
environmental impact, as well as missing reflection on recycling potentials in cities [57, 58, 59].

Covid-19 Impact and Transportation. The requirement of social distancing was a trigger to
reconsider the usage of e-bikes as city transportation means — one can note the increasing role of the
e-bike as a reliable transport mode and the growing potential for e-bikes as substitutes for public
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transport in the post-pandemic world [60]. Other researchers also underlined the trend of sustainable
mobility supported by the Covid-19 outbreak [61].

Covid-19 Impact and Vulnerability. The Covid-19 has raised the issue of accessibility of services and
goods, especially for vulnerable groups. The mutuality, reliability and ability of vulnerable groups to
access and use the resources. In this context recent practices showed high pro-communitity behaviour
in sharing resources and providing multiple benefits to improve the social equity to inhabitants. The
sharing has got a particular interest during the Covid-19 pandemic in relation to the vulnerable groups,
even providing emergency solutions for improving the safety and security of vulnerable individuals
[62].

Covid-19 Impact and Security. The analyses show the importance of the range of evaluative criteria
and indicators of secure, safe, sustainable living environment, affordable energy provision, socio-
economic, cultural and political dimensions, and individual well-being and health. The World Economic
Forum [63] has announced resent global risks highlighting the extreme need for global collaboration
to treat the Covid-19 grand challenge and ensure the economic recovery, but also, suggesting not to
loose attention from other significant risks related to the safety and security such as the weapons of
mass destruction, cyber security and pottential attacks towards the IT infrastructure breakdown,
geopolitical risks, interstate relations fracture and conflicts. These risks may arise from global
implications, but may cause cathastrophic crises that directly and locally endangering the security of
cities and their inhabitants [58].

Covid-19 Impact and Sustainable Growth. While governments and communities are actively
communicating the emergency and disaster plans to secure health of humans, the sustainability issues
have been neglected, there are threats of falling back at least 10 years ago in terms of the progress on
sustainable growth [63]. With the second wave of Covid-19 lockdown more attention is paid to the
necessity of maintaining the urban nature, developing “urban greenspaces” [58]. In the moment when
the society acquire the beliefe to combat the Covid-19 pandemic disease with newly invented vacines,
Covid-19 pandemic is stimulating the increase of the plastic waste in such contributing to the to
worldwide plastic pollution due to increased needs of packaging for “deliveries to home”, disposable
tableware, face-masks and other means [58, 64]. From other hand Covid-19 pandemic has some
positive influence on the sustainable consumtion, especially in urban areas motivating humans for
local sustainable tourism activities, more considered purchases of products reducing useless and
spontanious purchases, and in general stimulating the acknowledgement of the pro-environmental
behaviours [65].

Substantially that urban transformation is researched also as indicators of economic change [66-
68], therefore, it provides guidance for future research directions to study urban transformation as an
indicator of economic changes during Covid-19.

5. Conclusions.

Based on the systematic and analytical scientific literature review the authors came to the following
conclusions:

1. Urban transformation could be explored from different perspectives: involvement in non-linear
changes at an enlarged scale of systems, places, and locations; dealing with failures of economic
development; climate change; power structures.

2. Changes in urban practices, sector organization and infrastructure are driven by complex systems,
the urban transition amounts to a ‘deep’ transition, a transversal change process unfolding across
subsystems, organizational fields and policy domains

3. The authors identified that the most frequent applied data analysis methods on urban
transformation are content analysis and statistical methods and the most frequent applied data
selection methods are case studies and data base/document analysis.

10
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4. Several aspects important for urban transformation, such as Involvement of Various Actors,
Institutional Context, Living Laboratories, Resilience, Technologies, Influencing Factors were
identified in frames of study.

5. Social Sciences and Humanities insights are essential requisites for the articulation of qualitative
nuances and of societal impacts, which has implicit relation ship with the economic development
and growth processes.

6. Urban transformation could be considered as indicators of economic change and provides guidance
for future research directions to study urban transformation as an indicator of economic changes
during COVID-19, such as environmental problems and potential solutions, the role of urban
agriculture, trends in transportation means.
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