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Abstract 

Future of Shopping Malls with Smart Cities 

Erke Varol and Muratcan Özçelik 

 

Technological innovations are one of the most impactful occurrences in our 

lives nowadays. Almost every product or service is being transformed into a 

more ubiquitous one due to the expectation of offering a better experience or 

becoming economically more viable. One of the most recent common instances 

is cities that transforms into smart ones. Many functions of smart cities are 

upgraded digitally in order to improve their service. This study is inspired by 

this aspect to focus on the shopping side of the cities. The most common type 

of retailing is shopping malls and there is evidence to lead this paper to point 

out how smartness could be impactful for the shopping malls. Furthermore, 

there is strong evidence that shows that online shopping is getting popular and 

shopping malls are in their maturity stage in terms of the Life-Cycle concept. 

Shopping malls’ customer turnover is increasing every year and smartness could 

be the spark to overcome this obstacle. Therefore, this paper’s research focus 

has formed into the possible determinant factors that could be significant in the 

case of adoption of smartness into shopping malls and possible facts that could 

create value for the shopping malls in the purpose of eliminating the current 

obstacles that shopping malls are facing. 
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Popular Science Summary 
 

Our world is in a constant process of change and transformation. With the technological 

developments and the digitalization caused by these developments, the traditional elements are 

rapidly moving away from the scene. In order to sustain their activities, enterprises have had to 

adapt to the changes in their internal and external environments; if businesses fail to adapt to these 

developments, they may face the danger of losing their profitability and competitiveness, and 

perhaps even have to terminate their activities. The change and diversification of marketing 

methods have changed and digitalized the consumer's purchase. Today, with digitalization, various 

new applications have emerged, especially in the field of consumption. 

The shopping malls, which were shown as the heart of shopping until recently, have been 

continuing their services for a long time without any change, but after the rapid digitalization after 

the pandemic, shopping centers, the lifeblood of the retail economy, are at the forefront of these 

changes. While the growth of e-commerce gained momentum, shopping malls, which were once 

the center of socialization, have lost their former popularity and the frequency of visits has 

decreased significantly. Considering that technology and marketing have become a whole today, 

efforts to communicate with consumers have gained much more important in order to return 

shopping centers to their old days because developments in technology, changes in social life, and 

new consumption habits have also led to changes in the behavior of consumers as well. 

For these reasons, shopping centers have to keep up with the changing dynamics, otherwise, the 

number of visitors will continue to decrease. At this point, smart cities are offering a bunch of 

innovative solutions to help and improve their business strategies or, in other words, to redefine 

them; with these innovations and possibilities shopping experience can be taken to the next level 

(Bourg et al., 2021). A large volume of real-time data is already being processed and analyzed in 

smart cities; the widespread use of sensor technologies continues to collect data on traffic flow, 

the number, and movement of people in a given area, and the condition of the surrounding 

infrastructure. 

This study will help the shopping malls to understand the features of the technology and how they 

could plan their business with the smart city applications. It provides a holistic view of why this 

technology is needed for shopping malls and why shopping malls need to transform into smart 

shopping malls with the developing smart cities with extensive literature review related to the area 

of research and using a theoretical framework to understand the factors affecting the adoption of 

solar thermal technology. 
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1 Introduction 
 

In this section, a brief introduction to the decreasing popularity of shopping malls and reasons 

behind this decrease, smart city concept, and how smart city concept can influence transforming 

shopping malls has been presented. The established knowledge basis was later followed by the 

problematization of the issue at hand, the purpose of this thesis, and the two research questions 

which were answered later in the thesis.  

 

Shopping malls, the first examples of which were given in the 1920s, have undergone great 

changes; they offered socialization, entertainment, etc. and they become living spaces that contain 

many possibilities such as responding to the different needs of consumers (Köksal & Tığlı, 2018). 

It can be stated that the development of shopping malls has changed in parallel with the 

development and transformation of the consumer society and consumption places in the cities 

(Zukin, 1998). Shopping malls defines and presents themselves as an alternative to the city center 

through their references to the city, in the end, we can say shopping malls can be identified as 

reflections of cities (Jewell, 2001).  

Shopping malls are experiencing hard times due to increased competition from online retailers, 

and the recent covid pandemic, and the restrictions surrounding it. As a result, these factors are 

driving the shopping malls to the declining trend and resulting in low profitability rates (Moccia, 

2011). E-commerce sites are set up at much lower costs than physical stores, and the low expenses 

are reflected in the product prices (Reinartz et al., 2019). High rents and personnel costs in 

shopping malls increase product prices (Charles & Kerry, 2005). At the same time, the lack of 

variety in the products exhibited in the store due to space constraints pushes the consumer to online 

shopping (Breugelmans et al., 2007). E-commerce sites with lower expense costs also make 

attractive campaigns more easily (Gangeshwer, 2013). To add more, due to the quarantine and 

isolation of countries, user activity in online shopping applications has increased around the world 

as well (Gu et al., 2021) All in all, shopping malls need new ways to get the consumer out of the 

house. This seems to be possible with technological innovations. 

Smart cities are based on a new vision of the city in which local governments, businesses, and 

residents use technology to enhance and reinforce their roles in the new service economy, 

strengthen their interactions, create new jobs in the community, and improve the quality of life 

(Anttiroiko el al., 2013). As a result, the concept is based on the idea of smart technology used to 

improve the quality of life of the city, including the enhancement of digital content and services in 

urban areas through the use of pervasive computing (ibid). Smart retailing emerges as a part of a 

broader concept of smart cities by focusing on a new approach to retail management, which 

considers technologies as enablers of innovation and improvements in consumers’ quality of life 

(Pantano & Timmermans, 2014). In particular, it starts from the same idea of considering smart 

use of technology applied to the new vision of retailing enabled by modern technology (ibid). 
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Smart cities and the smart mall can generate added value to each other and work as an experimental 

platform for innovations, with the help of the quickly expanding 5G networks and Internet of 

Things, which are an essential part of the smart city of the future (Nanda et al., 2021).  

 

1.1 Background of Shopping Malls  
 

The first precursors of the shopping mall phenomenon are the supermarkets that started to be seen 

in the USA and Europe in the 1900s and changed the traditional shopping phenomenon; however, 

the emergence of the shopping malls that we know today took the 1950s (Zukin, 1998). It can be 

stated that the development of shopping malls has changed in parallel with the development and 

transformation of the consumer society and consumption places in the cities. First, in line with the 

needs of the residential areas in the suburbs, they used as an element that increases the 

attractiveness of residential areas in the suburbs in the middle of the 20th century, then shopping 

malls have gradually become profitable investments on their own. Thus, shopping centers started 

to be established in the city as well (ibid). The precursors of the contemporary shopping center are 

passages and department stores that emerged in the late 19th century (White & Sutton, 2001). 

Passages gave the first signals of the isolation of shopping buildings from the city, and window 

viewing and shopping in these buildings turned into a leisure activity (Backes, 1997).  The break 

in the integrity of “urban space - shopping space” that started with passages and large stores has 

reached its peak in today's shopping malls in closed boxes (UZUN et al., 2017). 

Victor Gruen, who was the designer of the first shopping mall, advocated that a new understanding 

of social space should be created in order to establish a healthy social life in cities by moving away 

from environments such as traffic, boring working environments, isolated housing areas (UZUN 

et al., 2017). These social spaces can be an escape point and a commercial gathering center for 

people who are overwhelmed by the traffic problem and the boredom of daily life etc., therefore, 

at the beginning of the 20th century, by dividing life and spatial fiction in cities into different 

activity areas, the idea of the city center, whose meaning was vacant, could be filled with the urban 

space to be created in shopping malls. In fact, these places could now take on the tasks that ancient 

Greek agora, medieval marketplace, or city squares did in the past (Gruen, 1960). 

 

1.2 Background of Smart City Concept 
 

Information and communication technologies are rapidly changing and transforming the urban 

life, culture, and habits of citizens. As a result of this transformation, the ways of using the city 

and the expectations of the citizens are taken to completely different dimensions. Today, cities are 

very lively, active, productive, innovative, attractive, but due to the dense population flows they 

are exposed to, chaos, informality, traffic, health, waste, energy, water, and air pollution, 

unplanned urbanization, access to resources, rapid increase in crimes (Örselli & Akbay, 2019). 
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Such problems in cities; triggered the emergence of new perspectives in planning, design, finance, 

urban infrastructure, service operation, and governance (Harrison & Donnelly, 2011). Public 

administrations and local governments have focused on finding solutions to these problems and 

developing new strategies (Mangır, 2016). In this context, approaches such as sensors, network 

connections, intersubjective interaction and communication, e-government, sustainability, and 

people-oriented approach have been frequently expressed since the early 1990s, the vision of 

"smart city" to improve the quality of life for modern cities. As a matter of fact, for a long time, 

smart applications have been developed for practical solutions to the denser urban population by 

combining technology with life in order to increase the quality of life of the citizens. As a result 

of these, cities are becoming more digital, and the citizens gain a digital identity. Therefore, this 

situation has increased the birth and spread of smart city projects (Örselli & Akbay, 2019). 

 

1.3 Impact of Death of Shopping Malls 

 

It is a fact that there is a decline in the usage of stores and shopping malls in the last few years. 

The emergence of online shopping and the fact that almost everything is being digitalized and 

mobilized has led the retailing industry in that way. Almost everything transforms into an optimal 

version of itself because it is more economically and more beneficial. Many examples can be seen 

from various industries similar to this situation. 

So, the decline in the usage of shopping malls breeds new outcomes for the retailing industry. For 

example, when a store closes in a shopping mall, it has an impact on other stores. Since the 

customer who would have bought something from that closed store would be less likely to visit 

the mall, it would decrease the total number of people who visit the mall (Berman, 2019).  

Furthermore, since the spaces for closed stores’ area would be empty, it would have an impact on 

other stores’ rent prices as well. Since there is going to be less number of stores actively operating, 

the mall would charge the stores for more rent prices (Misonzhnik, 2017). There are also some 

other thoughts regarding the shift to online shopping from physical retail shopping (Helm et al., 

2020). It is said that this change in retailing might led people to be less healthy both physically and 

mentally. The reason is it will create more and more people who move less and it might make 

people be more dependent on their homes which would affect their mental health.  

In addition, another significant outcome of this occurrence is increased unemployment and so that 

decline in the economy. Shopping malls are some of the best places in terms of employment 

available for the people, especially for the young people (ibid). Therefore, the extinction of this 

area might have an impact socially and economically.  

Furthermore, to be more specific, the death of shopping malls would have also an impact on the 

retail economy from a different perspective as well. Since the construction of these buildings 

requires a high amount of money, so all of these investments would be for nothing. There would 

also be challenges regarding the transformation of these buildings since most of them are designed 
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to operate as a shopping malls. Therefore, it would be accurate to evaluate this paper’s focus by 

not ignoring the facts about the possible impact of the death of shopping malls from all aspects. 

 

1.4 Problematization 
 

The world is facing a constant change and transformation; in order to sustain their activities, 

enterprises have had to adapt to the changes in their internal and external environments; if 

businesses fail to adapt to these developments, they may face the danger of losing their profitability 

and competitiveness, and perhaps even have to terminate their activities (Akyazı, 2018). In the 

process of adapting to the latest developments, the methods of businesses reaching and 

communicating with their customers have also changed (ibid). With the use of the internet in daily 

life and its rapid development, changes in the form of commercial activities have begun. These 

changes have revealed a different shopping system than traditional shopping methods. This 

differentiation in shopping has also enabled manufacturers to operate in various fields and to be 

innovative (Güven, 2020). As a result, the retail industry's fierce competition has influenced the 

demise of shopping malls (Ruiz et al., 2004). Also, with the increment in the innovative stores, 

which are offering new concepts and formats for the shoppers, they are now a threat to existing 

retail stores and are contributing to the decline (Ferreira & Paiva, 2017).  

Another explanation for the diminishing position of the shopping malls is the changing customer 

behavior. Shoppers and consumers are busy and have little time for shopping; additionally, many 

malls seem very similar to one another, with little distinction in terms of a format, and in the end, 

this situation is just increasing the competition (El-Adly, 2007). One of the big problems facing 

shopping malls today is that consumers have more shopping options thanks to online shopping, 

which provides a wider range of goods and brands, as well as overnight delivery, putting the need 

for shopping malls in jeopardy (Resnick, 2015). To add more, shopping malls are over-built and 

because of that market size has come to the threshold. Malls have reached a maturity stage in their 

development cycle, marked by challenges to growth and lower profitability, according to life cycle 

theories (Moccia, 2011). In other words, shopping malls have a period of development, an apex, 

and then a period of decline before they close (ibid). 

Finally, societies and economics with the Covid-19 pandemic have been seriously affected 

worldwide. This extraordinary situation has had several ramifications for customers' daily lives, 

and it has significantly altered how companies and consumers interact (Donthu & Gustafsson, 

2020). The deliberate avoidance of public areas due to the coronavirus epidemic directly 

negatively affected the number of customers entering shopping malls, where many stores are 

located together (Schmid et al., 2021). One of the most important issues in the shopping malls is 

offline consumer loyalty; since offline sales to consumers form the basis of the sector, apart from 

the e-commerce sector players, the expected commercial efficiency from the relevant stores cannot 

be achieved due to the pandemic, it aggravates the actions undertaken by the tenant and jeopardizes 
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the sustainability of the rental relationship and the continuity of the stores in the shopping malls 

ultimately affecting the shopping malls revenues as well (Kanat et al., 2021) 

Even though some studies offer solutions to the problems mentioned above, they are mostly 

focused on each problem once at a time and do not offer a general solution to the whole problem 

(Akyazı, 2018; Schmid et al., 202; Resnick, 2015; Chettri & Bera, 2020). To overcome this 

shortcoming in the research area, a different approach for analyzing the decline of shopping malls 

is needed. Instead of taking one problem at a time, offering a broad solution to fixing the problems 

and embracing a value creation point of view while analyzing the smart cities and their potential 

effects on shopping malls can pave the way for the transformation of the shopping malls for the 

future. 

 

1.5 Purpose 

 

For shopping malls, smart cities are offering a bunch of innovative solutions to help and improve 

their business strategies or, in other words, to redefine them; with these innovations and 

possibilities shopping experience can be taken to the next level (Bourg et al., 2021). A large 

volume of real-time data is already being processed and analyzed in smart cities; the widespread 

use of sensor technologies continues to collect data on traffic flow, the number, and movement of 

people in a given area, and the condition of the surrounding infrastructure (Komninos, 2014). The 

combination of this abundance of data with third-party datasets opens new marketing possibilities 

in shopping malls (ibid). 

Moreover, with the data; tailored-made strategies can be made in the retail for consumers. Through 

their computer systems and sensor technology, smart buildings can collect a large amount of data 

in a given location about the total number of people (Snoonian, 2003). So, in the end, smart cities 

can be seen as a platform to achieve advanced business intelligence (ibid). For example, the 

shopping malls which were using only footfall, in other words, the stores which only count the 

visitors going in the store to measure their success, will fall behind because the possibilities are 

much more than this and only using these metrics are not enough (Gwalani, 2019). 

 

1.6 Research Questions 

 

With the development in information technology and the 5G technology, we started to see their 

impacts on the retailing sector (Taboada & Shee, 2020). So, with the improvements in the 

technologic area and with the modernization, the retail sector also gains benefit from these 

improvements, and it reflects on shopping malls (Chettri & Bera, 2020). For now, one of the most 

important driving forces behind this needed transformation can be defined as smart cities (Roy et 

al., 2018). Lots of applications in the smart cities can help the shopping malls to improve their 
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businesses and stop declining (ibid). Some examples can be given as Big data analysis, Smart 

sensors, Better logistics, Footfall analysis, Crowd Analysis (Important analysis in Covid-19 

Spread), Interactive displays, and Smart inventory systems (Poncin & Ben Mimoun, 2014). These 

smart technologies and more, which are enabled by smart cities, can provide a whole new way of 

shopping experience to customers (Li et al., 2017). So, there are technologies that are available 

and enabled with the smart city concept, but the adaption of these technologies to the shopping 

malls is rather new and progressing slowly (ibid). Therefore, the first research question is: 

• How could the smartness and technologic applications from smart cities create 

value for the shopping mall transformation? 

With the changing dynamics in shopping malls and customer behaviors in recent years, shopping 

malls are looking for new ways to keep malls relevant and popular (Corkery, 2017). Shopping 

malls were already at maturity for some time, and there were no new developments in the area 

whereas its main competitor, which is e-commerce rapidly stealing the share from brick-and-

mortar shopping malls (Moccia, 2011). And the final hit came with the pandemic to the shopping 

malls, the role of the shopping malls needs to be rethought; right now consumers’ needs for safety 

are essential (Schmid et al., 2021). There was a shift to online shopping because of lockdown, and 

the customers’ concerns for health and safety are taking away businesses from shopping malls 

with this information in hand, shopping malls’ new roles are essential (Resnick, 2015). The foot 

traffic of shopping malls fell by 22% between 2018-2019 (Hänninen & Paavola, 2021). Customers’ 

journeys are not satisfied by simply visiting a store anymore, they are the vision of the past they 

need to become a new destination, and they don’t offer a multi-purpose environment. Finally, the 

pandemic made it clear that customers are demanding digital. Not using digital tools to engage 

with them is a huge problem (ibid). Thus, to understand the issue of decreasing popularity of 

shopping malls and to understand the transformation process, the following research question is 

formulated to gain insights into aspects: 

• What are the determinant aspects of the transformation of shopping malls towards 

smart shopping malls? 

 

 

 

1.7 Delimitations 
 

In this study, as in most studies, some delimitations are considered to help for achieving the proper 

narrowed version of the research. This study has been inspired by smart cities but focused on 

shopping malls.  The literature related to smart cities is broad, however, there are fewer papers that 

refer to shopping malls. Therefore, this study narrowed its area by focusing on smart shopping 

malls which could be the optimal retailing version of a smart city. Furthermore, the data was 

collected from the parties located in Istanbul, Turkey since it’s the target location of this study. 

The reason why this paper focuses on this location is that Istanbul, Turkey is one of the richest 
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towns in terms of the number of shopping malls. The citizens love to spend their time in shopping 

malls not just for shopping, but also for other activities such as meeting with their friends, dining, 

etc. Also, the city is suitable for that kind of innovation in terms of technology and society. The 

fact that the city is full of shopping malls and people’s tendency to spend their time in this area 

make Istanbul a great city to discuss and analyze this transformation. However, it should not have 

been forgotten that Istanbul is a great example to adopt smartness in shopping malls. It does not 

mean that every big city globally could acquire the same performance. In order to evaluate how 

this innovation would be valuable for shopping malls, Life-Cycle Concept has been used and for 

identifying the factors of adoption theoretical framework of Technology, Organizational and 

Environmental has been used.  

 

Our focus was to investigate the possible outcomes of smart integration in shopping malls. 

Therefore, we conducted interviews with technology companies and shopping malls. However, 

since the topic of the study is related to complex technologies, we tried to reach a higher level of 

employees rather than less experienced employees. The reason is since the topic is about the 

transformation of shopping malls, a more comprehensive analysis is required and we believed that 

we could obtain that by interviewing experienced employees from the industry.  

 

Furthermore, we tried to develop our research questions based on the TOE framework in order to 

seek out the advantages and disadvantages of this transformation would be. Also, how feasible is 

this transformation, and what are the factors that have an impact on the feasibility of this project. 

Therefore, we formed our interview questions based on technological, organizational, and 

environmental aspects of this topic. Also, since our topic is based on Internet of Things technology, 

it would be a mistake to ignore the legal and regulative aspects of this topic. This fact led us to 

conduct interviews with people who have expertise in legal areas. 
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2 Literature Review 
 

Throughout the Literature Review, an extensive investigation of the evolution of smart cities, smart 

city technologies, and the situation in shopping malls has been carried out. The internalization of 

previous literature in the mentioned subjects is expected to serve as a basis for the upcoming 

sections of the research and the Literature Review will be referred back to frequently.  

 

2.1 Big Data 

 

Since technological advancements are inevitable parts of our lives. Their functionalities offer more 

opportunities for companies to improve their businesses. Big Data is an outcome of this aspect. 

Big data means a large volume of data. It is the accumulated data, based on regulations and law in 

its area, gathered to conduct more precise and qualified analysis in order to detect the important 

subject areas. Many conditions influence big data applications. The form or type of data is one of 

them. In order to give a briefer explanation, IBM’s four aspects of Big Data can be beneficial. 

These are volume, velocity, variety, and veracity. The first one, volume, refers to the quantity of 

the data, velocity refers to the time that data can be used, variety refers to the type of data, in other 

words, the richness of the data, and lastly, veracity refers to the trustworthiness of the data, 

reliability (Ularu et al.,  2012). 

Big Data penetrates many areas of operation such as: to improve security and troubleshooting it 

could be used to analyze patterns by information technology, it could also be used to offer a better 

experience for customers by improving customer service by customer patterns and there are also 

applications in Detection of fraud (Ularu et al.,  2012). For instance, firms that are using big data 

analytics, perform more successfully in the forecast so that they minimize unpredictable outcomes 

and reduce the uncertainty (Popovič et al., 2018). On the other hand, there are also some other 

impacts of big data analytics rather than business sight. To give an example, the increase of use of 

big data analytics may result in changes in our living way such as better government transparency 

and accountability (Riggins & Wamba, 2015). Another approach on this topic is that humanity can 

become more aware and responsible about societal aspects with the help of those applications 

(Riggins & Wamba, 2015). 

 

 

 

 



 15 

2.1.1 The Internet of Things 

The Internet of Things is now one of the hottest topics on the earth. Although it is one of the top 

trends, it is hard to put this phenomenon into a single definition. However, the origins of this 

technology fruit go back to more than 20 years to a work of Auto-ID Labs in the Massachusetts 

Institute of Technology (MIT) on connected radio frequency identification (RFID) infrastructures 

(Atzori et al., 2010; Mattern and Floerkemeier, 2010; Wortmann and Flüchter, 2015). Furthermore, 

some authors state the Internet of Things as the networked interconnection of common objects that 

are equipped with ubiquitous intelligence (Xia et al., 2012). In other words, the Internet of Things 

(IoT) boosts the ubiquitous intelligence of objects that we are familiar with embedded information 

systems that enable us to interact with each other which would create a network of devices that 

communicates.  

The Internet of Things is the technology that enables devices and hardware to connect and interact 

with each other. It is also called as Internet of Everything and Industrial Internet (Lee & Lee, 

2015). This availability that IoT affords makes itself, possibly, one of the most impactful future 

technology, so it has been accepted from many industries as well that IoT could be the main drive 

that would shape the future (ibid). With the Internet of Things, the world is now a mixed form of 

physical world and information world, now there is not only just one type of interaction as human-

human, but now it is also possible to have interactions as human-thing and even thing-thing (Tan 

& Wang, 2010). Also, Mohammed and Ahmed (2017) use Figure 1 to explain IoT’s ability to 

enable things to interact with each other. In addition, as mentioned, since now the world is a mixed 

version of the physical and information world, it would be accurate to dig into this area a little 

more. Furthermore, The International Telecommunication Union describes the Internet of Things 

as “a global infrastructure for the Information Society, enabling advanced services by 

interconnecting (physical and virtual) things based on, existing and evolving, interoperable 

information and communication technologies” (ITU, 2012).  

The most important feature of Internet of Things technology or in other words the aspect that 

creates these radical innovations is “radio frequency identification” (RFID) because at first, the 

objects need to be identified so that they would have the ability to connect and interact in each 

other (Tan & Wang, 2010). In addition to the significant features of IoT, “wireless sensor 

networks” (WSN) have been considered to be one of the game-changing aspects of IoT (Atzori, 

Iera & Morabito, 2010). Specifically, wireless sensor networks (WSN) are better to be used while 

tracking the locations, movements, or temperatures (ibid).  
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Figure 1: Definition of IoT (Lee and Lee, 2015) 

Although the explanations of the basics of the Internet of Things give a better understanding, the 

specific applications of the Internet of Things should also be examined. There are three main 

categories for applications: monitoring and controlling, big data and business analytics, and 

information sharing and collaboration (Lee & Lee, 2015).  

2.1.1.1 Monitoring and Controlling 

Monitoring and controlling aspect of IoT has been used generally for tracking the performance of 

products, services, or processes at any time at anywhere, moreover, detecting the most improvable 

points or optimization, also predicting future consequences is another example of an application 

area for monitoring and controlling aspect of IoT (Malche & Maheshwary, 2017). An instance for 

the monitoring and controlling applications of IoT is smart homes (ibid). Smart homes are the 

innovative version of regular homes equipped with information-sharing systems. The applications 

could roughly be stated as smart lighting, smart appliances, and smoke/gas detection (ibid). The 

reason for the consideration of smart buildings as one of the most influential consequences of 

monitoring and controlling the application of the Internet of Things is that it could also be the fruit 

for the transformation of smartness of general civilization, such as smart cities (Minoli et al., 2017). 

2.1.1.2 Big Data and Business Analytics 

Nowadays, our lives are surrounded by many types of information devices such as mobile phones, 

smartwatches, tablets, computers, etc. With the Internet of Things, those devices are able to interact 

with each other, as mentioned before. As a consequence of this occurrence, a huge amount of data 

has been accumulated (Ahmed et al., 2017). Then, humans or, more specifically, scientists, 

researchers, businessmen, analysts, etc., conduct analyses based on some preferences so that they 

could seek out the business issues and solve them (ibid). Some authors have stated data analytics 

based IoT applications as smart transportation with the consequences as reduced number of 

accidents by analyzing the past ones, optimization of traffic congestion, optimizing shipments; 

smart healthcare with the prediction of global pandemics and diseases, optimization of better 

policies for health insurance firms; smart grid with helping to plan the global power consumption, 
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prediction of future supply needs; smart inventory system with identifying potential risks, a better 

understanding of customer needs with easier detection customer patterns (ibid). 

2.1.1.3 Information sharing and collaboration 

With the interaction ability of IoT, information sharing and collaboration is more available than 

ever by human-human, human-thing, and thing-thing type of communications (Li et al., 2005). 

Information sharing and collaboration are also driven for enhancing firms’ general productivity by 

exchanging information between the partner firms so that the strategic decisions can be optimized 

with the perks of IoT (ibid). Furthermore, it has been also considered by some authors that 

information sharing and collaboration should be evaluated by two different dimensions as internal 

industry and external industry (ibid). Also, the authors analyzed that the outcomes of being 

effective at information sharing and collaboration in the internal industry and external industry 

differentiate so that the focus and effort on these areas should differentiate as well (ibid). 

 

2.1.2 Wi-Fi 

Wi-fi is an essential aspect of this research since this paper focuses on the relationship between 

crowd analysis and integration of the smart city concept. Wi-fi is the wireless networking 

technology that enables the hardware to interface with the Internet. Wi-fi has two different natural 

dynamics, which are passive scanning and active scanning. In order to be more explanatory, 

passive scanning is the process that a hardware device seeks for messages from access points in 

order to clarify their presence; on the other hand, active scanning is the process that hardware sends 

the message and listens for probe response (Schauer & Werner, 2015). 

 

2.1.3 Crowd Analysis 

Nowadays, mobile phones, laptops, and tablets are inevitable hardware that we possess. The 

Internet has the biggest impact on this outcome. With networking technology, those devices put a 

value on themselves more than their inventors’ expectations. With the sensors that that hardware 

contains, as long as enough amount of people contain any devices which have sensors, a crowd 

behavior analysis could be conducted (Roggen et al., 2011). 

Monitoring and understanding people’s behavior in public and private spaces like streets, parks, 

hospitals, malls are a big challenge for cities. Citizens can be informed about dense areas, traffic, 

and travel times. Cities can better design public spaces to enrich the happiness of citizens 

(Basalamah, 2016). Cameras and image processing techniques have been used for years to detect 

crowd mobility. However, these techniques suffer from high implementation costs and accuracy 

limitations, especially when tracking crowds across multiple feeds. Moreover, cameras raise major 

privacy concerns (Gavrila, 1999). Also monitoring and understanding crowd behaviors (visiting 

and moving) in large social events is an important task, as it can provide insights to event 

organizers for better event management and alerts of emergencies. Although traditional sensors, 
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such as people counters and cameras, can monitor the number of people, they suffer from issues 

like coverage, cost, and lack of information about people’s movement (Kurkcu & Ozbay, 2017). 

The increasing usage of Wi-Fi in smartphones offers new possibilities to monitor crowd mobility 

without the need for expensive additional hardware installations (Basalamah, 2016). We have seen 

many explorations in the literature that address crowd mobility using passive sniffing of Wi-Fi 

packets. Musa et al. deploy a real-world testbed for Wi-Fi probe sniffing for traffic management 

in the city of Chicago. They present an approach for detecting Wi-Fi probes and estimating the 

Spatio-temporal trajectories of smartphones (Musa & Eriksson, 2012). By only looking at Wi-Fi 

probes, (Barbera et al., 2013) was able to infer significant information on the social structure of a 

large crowd and its socioeconomic status. Chon et al. use smartphones as sniffers to demystify the 

potential and the threat that exists in sniffing Wi-Fi probes. They were able to showcase the 

effectiveness of estimating urban mobility via only a small number of participants. They also 

analyzed many issues related to sniffing Wi-Fi probes, such as feasibility, coverage, scalability, 

and threats to the privacy (Chon et al., 2014). Bonn et al. deploy a Wi-Fi sniffing experiment at a 

university campus and a music festival. Their intention was to study the density estimates of 

crowds at those locations (Bonne et al., 2013). 

One of the most crucial applications in achieving the smart city concept is footfall analytics. 

Especially the telecommunication companies, Wi-Fi providers are the significant actors in this 

situation (Zaffiro & Marone, 2019). Another term used for this application is crowd analytics or 

crowdsensing. According to some of the authors, crowd analysis could also be a crucial aspect for 

disaster management and to improve urban resilience (Capineri et al., 2016).  

 

2.1.4 The Impact of GDPR 

The crowd analysis process starts with gathering the data and continues with analyzing it based on 

some algorithms and artificial intelligence. In other words, as well as the accuracy of the outcome 

depends on the success of the algorithm, it also has a connection with the quality of data gathered. 

So, the data gathered for the analysis plays a huge role in the number of statistical analyses that 

could be implemented, and in a correlated way, it continues with offering a better view of frames 

in terms of concepts that could be concluded from the analysis.  

Since the world become a place where the internet of things and big data analytics play a huge 

role, the importance and frequency of benefit of big data increased. Therefore, since this aspect of 

the science world has become an ultimate process of businesses that could not ignore, concerns 

related to privacy and ethical issues have been arousing. This nonignorable occurrence leads The 

European Union to regulate a new law about this situation which is the General Data Protection 

Law (GDPR) (Greene et al., 2019). This law has started on the regulation on May 25, 2018, 

(Greene et al., 2019). This regulation influences all data scientists who work for a company that 

has operations within the EU. The fact that this research analyses the Turkey market, which a 

country has regulated for GDPR, makes it more valuable to point and mention this aspect.  
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There are some vital principles GDPR contains that have an impact on the data processing (Greene 

et al., 2019) for data scientists and big data implications such as Crowd Analyzing. Greene et al., 

tackle this situation, impact of GDPR on big data analytics, as four key data measurements of 

GDPR which are personal data, special category (sensitive personal) data, pseudonymized data, 

and statistical data. To speak specifically for crowd analyzing, pseudonymization of data principle 

affects crowd analyzing more than any other principle in this regulation.  

Pseudonymization is an action taken in order to make a data processor not able to identify a specific 

person. In other words, it is a method used for minimizing the chance that any single piece of data 

could be assigned or attributed to a specific data subject without asking for additional information 

(Greene et al., 2019). Moreover, it would be accurate to point out that pseudonymization differs 

from anonymization because it targets to eliminate the process of reidentifying specific data points 

with specific individuals.  

Eliminating the possibility to identify the individuals affects most of the Big Data analytics 

(Bonatti & Kirrane, 2019) also applies for crowd analyzing. Data scientists cannot trace individuals 

or use them as a dataset for further research and analyses. Although this aspect is a challenge for 

that kind of big data application, there are of course some substitutional approaches to minimize 

the effects of this regulation (Greene et al., 2019). Therefore, as mentioned, since Turkey is a 

market that follows GDPR rules, it would be neglectful to ignore this aspect while analyzing this 

market 

 

2.2 Smart City and Smart City Applications 

 

Smart cities are one of the most inevitable outcomes of technology and innovation for many 

thinkers. It is the cities that use information communication technologies (ICT) to increase the 

standards of the people. Devices and sensors are the main components in order to achieve this goal 

(Pourzolfaghar et al., 2018). There is rapid population growth in metropolitans which is causing 

many problems. The increment in city populations is resulting in causing social, cultural, and 

economic problems (Guerra et al., 2017). In more detail, these problems are mainly about health, 

pollution, resource scarcity, traffic, waste management, and insufficient infrastructure problems 

leading cities to fall apart (Joshi et al., 2016). So, not only the increase in the population in urban 

areas but also other problems resulted in uncontrolled urban development (Liu & Wen, 2019). 

With the changes caused by globalization, cities need sustainable urban development instead of 

uncontrolled development. (Guerra et al., 2017).  

Smart cities are the cities that enable the government to offer a more qualified life for the citizens 

in terms of living standards. Due to the high amount of data cities can transform into “smart” areas 

which also benefits the governments in terms of less waste of resources (time, money, etc.). The 

availability of a huge amount of data nowadays creates new opportunities for society if those inputs 

are well analyzed. For example, optimization of transport systems, facility management, or more 
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generally a better utilization for the companies (Pourzalfaghar et al., 2018). Furthermore, urban 

planning is also an important output of smart cities (Rathore et al., 2016). One of the most key 

aspects of a smart city is gathering the appropriate information not only for the right place but also 

from the right device in order to make a related decision for the good of citizens one good example 

can be by urban planning through the smart city can reduce or optimize the energy consumption 

(Rathore et al., 2016). With these big data analytics, actors are able to analyze energy consumption 

rates over a long period of time and offer various models for optimal energy consumption period 

by period. 

When we look at the terminology for a better understanding of “smart city” and how can cities be 

smart, it is mentioned that energy, building, transportation, technology, health services, 

infrastructure, and administration services need to have smart systems as well. Basically, all the 

main foundation systems for a city need to be smart (Civelek, 2018). By investing in smart cities 

for countries around 1.5 trillion dollars in 2020, it is expected to save 22 trillion dollars by 2050 

for countries (Civelek, 2018).  

 

2.2.1 Features of Smart City 

Smart city is the integration of three mutually complementary elements: smart people, smart 

technology, and smart collaboration (Timeus et al., 2020). In other words, if any of them fails then 

it would definitely have an impact on the success of the smart city. In order to view this statement, 

it could be said that the first necessity among these elements is obviously smart people because it 

is the target area which is one of the main reasons for the smart city concept. Secondly, smart 

technology does not only refer to the specific big data application, but it also considers the 

availability of the situation in terms of population, infrastructure, etc. However, although these 

two elements are very vital, management of this process, in other words finding the accurate 

partners or companies to collaborate also really matters in this context. Therefore, governments’ 

play a critical role in this situation. In order to create a successful, efficient smart city environment, 

governments need to identify the appropriate scenario for their city to integrate them into a smart 

one by doing it economically viable, socially inclusive, and environmentally sustainable (Timeus 

et al., 2020). 

Smart city is the connection of physical, social, business and Information and Communication 

Technologies (ICT) in order to enhance the intelligence of the city (Harrison et al., 2010). 

However, it has also been a necessary transformation from many perspectives. For instance, the 

United Nations (UN) estimated that 66% of the population will be urban by 2050 (United Nations, 

2014), also 75% of the total energy used is consumed by the cities (Mohanty et al., 2016) and as a 

conclusion of this energy consumption, 80% of the greenhouse gases occur due to this energy 

consumption rate of cities (Nam & Pardo, 2011). It would definitely be a mistake to ignore these 

facts and not consider the smart city concept as a possible and ideal solution for these 

aforementioned facts and problems.  
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However, although a smart city offers so many values for governments and people, there are some 

challenges under its adaptation. Designing and maintenance cost, heterogeneity of the possible 

devices or hardware, the great magnitude of the data and so that collection and analysis of it, 

protection and security of the information and although smart cities offer many opportunities for 

sustainability, there are also some challenges regarding this aspect (Silva et al., 2018).  For 

example, the maintenance of a smart city requires a huge amount of energy consumption. 

Therefore, the usage of renewable sources would be beneficial for the possible smart cities. 

Moreover, of course, there are huge challenges as privacy and security of the information. So, as 

an information and networking platform, smart cities have to protect data or information from 

unauthorized access, disclosure or disruption, or any kind of action which would violate the 

confidentiality and privacy of the information (Zhang et al., 2017).  Although privacy and cost 

challenges are more expectable, there are also some technical challenges behind this concept which 

should not be ignored such as interoperability. It is the ability of two different devices or systems 

to communicate with each other for information (Mehmood et al., 2017). So, in a smart city which 

is the ultimate version of gathering and sharing the information among various types of hardware 

this aspect, interoperability is being considered as one of the challenges that smart cities face which 

would affect the performance and efficiency of the outcome. In addition, since the main input for 

smart applications is data, there are various challenges related to it. Some of these challenges are 

related to the privacy and trust issue, which we mentioned and considered in the previous parts, 

and one is the specific application that is being implemented to the data before starting to process 

it. It is the pseudonymization of the data which will be mentioned in the GDPR part. On the other 

hand, in order to collect, store and analyze that huge amount of data, the importance of the 

necessity, quality, and capability of the infrastructure unveils itself. In order to deal with that big 

amount of data and process and analysis of it, while staying in the legal and ethical borderlines, it 

requires very capable infrastructure in the possible smart cities (Mehmood et al., 2017). This aspect 

surely does constrict the possible number of smart cities since it is one of the most impactful 

aspects of this situation. Furthermore, processing of that big magnitude of data requires resources 

like manpower and time (Mehmood et al., 2017), so it also creates another constraint for the 

possible smart cities. For example, although some European cities might have the capital and 

infrastructure for adopting the smart city concept, they might struggle with gathering enough level 

of data and also affording the manpower due to their controlled and low population relatively. On 

the other hand, some other cities might struggle to achieve smart cities due to high demanding 

costs and infrastructure, although they have good opportunities for the amount of data and 

manpower due to their high population. 

Although there are so many challenges that governments would face while adapting the smart city 

concept, which should not be ignored, in a correlated way, there are also very vital success factors 

that should not be ignored, which would minimize these challenges' impact. First of all, the 

administration of it is crucial. Not only the necessary investment should be provided, but also 

provision of true and accurate actors on the appropriate roles has importance (Wenge et al., 2014). 

Therefore, in other words, the biggest role in this process goes for governments. They need to 

create an optimal model which should not violate the ethical and legal aspects while meeting the 
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needs of stakeholders such as the economy, industry, sustainability, and society. Another important 

aspect that (Wenge et al., 2014) considers about factors that relate to success in smart cities is 

putting sharp standards in the system in order to provide consistency in the smart city. Since a 

smart city is composed of many different information systems, each one of them might have 

different characteristics in terms of their own standards of adaptability to the overall general 

system. Of course, it should not be forgotten that those standards have to be determined according 

to vital aspects of an information system, such as the design of it (architecture) or interoperability 

(Wenge et al., 2014). 

 

2.2.2 Smart City in Turkey 

The Internet, and social media, in particular, have become an important part of public life in 

Turkey. Turkish users spent the second most amount of time online per capita in Europe, after the 

UK (Ercoskun, 2016). The smart city concept has a broader approach to improving the efficiency 

of city operations, the quality of life for city dwellers, and growing the local economy (Ercoskun, 

2016). Smart City Applications are divided into 8 headings. These; Smart Transportation, Smart 

Environment, Smart Health, Smart Life, Smart Governance, Smart Industry, Smart Economy, and 

Smart Security fields (Dener, 2018). Turkey has great potential for growth in telecommunications 

and the Internet sector with its young population and high technology adoption rates (Ercoskun, 

2016).  

 

2.2.3 Smart Buildings 

Another occurrence that the Internet of things brought to our lives is smart buildings. Buildings 

are the basic yet functional units of the environment. So, any development in those high-volume 

units of our living environment would have an impact on the quality of that environment. 

Therefore, as one of the most efficient present technologies, the Internet of Things can transform 

the buildings into a more ubiquitous which would afford better monitoring and controlling 

opportunities for the critical operations of building such as heating, air conditioning, lighting, and 

security (Jia et al., 2019).  

There are several perks that smart buildings contain, one of them is the ability to reach the 

occupant’s location (Zafari et al., 2016). According to that study, with the current GPS 

technologies it is not possible to detect the micro-location of the occupant, but with the Internet of 

Things, since the environment is composed of several different types of devices that can 

communicate, locating the occupant’s location is much more certain and accurate. With this 

opportunity, people’s behavior will be understood, so that a more customized experience could be 

afforded for them.  

Another area that smart buildings that could offer a better solution are energy management. Since 

sustainability is being considered as one of the most significant aspects of our world, a possibly 
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better option creates much more value than it used to do. According to Pan et al. (2015), some 

systems which are designed to be “green” still face energy waste in their operations. Therefore, to 

overcome this occurrence, some researchers suggest a location-based automated energy 

framework should be designed which could only be achieved by the Internet of Things (Jia et al., 

2019). The reason is with this competence of technology energy resource management can be 

updated according to the situation (number of them, distribution, density, etc.) of occupants. Also, 

smart solutions could be a key factor to eliminate waste-related problems (Nizetic et al., 2019).   

 

2.3 Shopping Malls and Smart Technologies 

 

Shopping malls could integrate the Internet of Things functionalities, inside and outside of the 

mall’s buildings, and they can use the data which has collected from their customers to provide 

beneficial insights for the modes of shopping malls such as retailers and mall management teams 

(Idsolve, 2020). A secure wireless connection is one of the key aspects to integrating smart 

solutions in shopping malls. Also, the help of smart solutions such as IoT, big data, AI, analytics, 

and marketing strategies help companies to offer much more unique customer experiences (Ameen 

et al., 2020). For instance, it has been examined that customers who enable the notifications could 

be made aware of the functions of the stores such as promotions and sales, join loyalty schemes, 

or wayfinding technologies (Kalany, 2019). Furthermore, although some of the recent studies 

focus on the specific smart retailing technologies (Fazal-e-Hasan et al., 2021; Foroudi et al., 2018), 

Fazal-e-Hasan et al. (2021) suggest that smart retailing technologies should be evaluated in a more 

diversified way in order to not limit the robustness of proposed models. On the other hand, there 

are also different points of view about shopping malls and smart technologies. For example, some 

studies point out how some smart technologies such as VR could be a solution to stop crowding 

and increase mall satisfaction (Van Kerrebroeck et al., 2017). Another study (Chung et al., 2016) 

proposes a model to enable the shopping mall to interact with the customer through an application. 

According to that study, this application could help malls to categorize customers more accurately. 

In addition to smart technology examples in the shopping malls, another study proposed a platform 

that provides features as tracking the real-time data, comparing and analyzing it with the previous 

data and according to that analysis, it updates emergency services instantly in a smart shopping 

mall (Fattah et al., 2015). Moreover, VR technology could also play a significant role in the 

transformation of shopping malls (Lee, 2019). It has not only huge potential in retail marketing, 

but it could also satisfy the customers’ needs (ibid). 
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2.3.1 Issues with shopping malls 

Although shopping malls offer much more comfortable standards than traditional shopping 

districts, it also causes some aspects that might be dangerous for the environment which should 

not be ignored. Sustainability and traffic-induced environmental problems are some of the most 

known (Erkip & Ozuduru, 2015). In other words, shopping malls are one of the most traffic-

generating aspects of society, and the fact that most of them are located in the city center boasts 

the traffic congestion specifically within the rush hours. Moreover, another perspective for this 

scenario is that since most of the shopping malls contain parking areas, it encourages their 

customers to use their cars rather than taking public transportation. Therefore, it concludes as an 

increase in carbon dioxide emissions (Mazza & Rydin, 1997). Also, to speak in a more general 

sense, it increases energy consumption and environmental pollution. Furthermore, it has also been 

examined that shopping malls are not only sustainable in terms of environment, but also it is not 

sustainable in terms of social aspects (Han et al., 2019). 

In addition to the facts about issues with shopping malls, it has been stated by many authors that 

there is a trend of demalling from many corners of the world (Cavota and Limonta, 2013). 

Although it is already an existing topic in the literature, it has been stated that it will have greater 

importance in the upcoming years, specifically for shopping mall industries (Natalicchio, 2018). 

There might be several reasons which might trigger this situation. However, rather than focusing 

on the reasons that caused this situation, this research will just focus on the fact that a demalling 

issue is occurring in some parts of the world (Guimarães, 2019) and it should not be ignored that 

retailing has always been related to innovation. Furthermore, another supportive argument for this 

context is that shopping malls are not immune to decline as other forms of retailing (Chebat et al., 

2014). The fact that it is composed of real estate and commercial developments makes depreciation 

in value is likely in all scenarios (Guimarães, 2019). 

 

2.3.2 Omnichannel Customer Experience 

The omnichannel customer experience has defined by Verhoef et al. (2015, p.176) as “the 

synergetic management of the numerous available channels and customer touchpoints, in such a 

way that the customer experience across channels and the performance over channels is 

optimized”. The different type of physical and virtual challenges such as stores, websites, direct 

marketing or mobile channels (Ameen et., 2020). Therefore, a huge interaction could occur. The 

smartness and complexity of these interaction could help retailers to afford seamless experience 

for the customers.  
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2.3.3 Omnichannel Experience in Smart Shopping Malls with Smart Integration 

There are so many challenges shopping malls are facing. Consequently, shopping malls face the 

risk of decrease of efficiency and an unignorable amount of customer turnover. However, on the 

other hand, some natural advantages exist too. Shopping malls consist of differently focused 

brands which causes the accumulation of customers who dissociate each other in terms of the type 

of the product that they are willing to purchase. Therefore, on the basis of the omnichannel 

experience that can smart shopping malls could provide with the help of smart integration of the 

physical and virtual environment shopping malls could create more value for their customers 

(Fujitsu, 2019). 

With the help of various technologies shopping malls could transform themselves with smart 

integration. These different technologies that shopping malls could benefit consist of mobile 

applications, augment reality and biometrics, artificial intelligence, virtual reality (Miiter, 2018) 

etc. Therefore, shopping malls would have ability to benefit by having a more powerful marketing 

channel, instant sale capability, the ability to integrate loyalty programmes, a comprehensive mall 

management and more accurate data (Idsolve, 2020). Studies showed that the existence of digital 

technologies in shopping malls have a positive influence to customers on their willingness to visit 

more often (Ameen et., 2020).The interface design of these applications and platforms which 

enables stores to advertise their product, inform about the functions and possible campaigns and 

enable customers to have a comprehensive analysis of the offer with the help of technologies such 

as virtual reality and smartboards have impact on customers to shop using these technologies 

(ibid). 

Furthermore, these technologies could also be used to provide a more personalized customer 

experience. With help of technologies, based on the customer’s needs, more accurate offers could 

be provided. Also, many studies have mentioned that tracking consumer profiles, consumption 

patterns and customer needs are viewed as one of the most significant factor to predict the 

customer’s intention towards shopping (Kim & Han, 2014). As it mentioned before, with the help 

of IoT-related technologies smart shopping malls could manage these insights in a more efficient 

way. However, since all these technologies are based on data sharing, it is vital to point out that 

customers are sensitive about their information being shared. Therefore, it should not be ignored 

that trust is a huge aspect to increase the efficiency of these technologies (Kannan, 2017; Park & 

Kim, 2018; Wang et al., 2019). 

In addition, even simple technologies could help customers to transform their shopping in an 

enjoyable activity. The ability to make visible the flow of their shopping path, based on their needs 

and preferences, allow them to navigate smoothly in the shopping mall, the challenge, enjoyment, 

and concentration encourages customers and helps them to be more active during the phase of 

shopping (Ameen et., 2020). This ends up as more satisfied and less self-conscious shopping 

experience for the customers. All in all, there are so many studies that light us the way of how 

smart shopping malls could create an omnichannel experience to evade the obstacles and 

challenges that shopping malls are facing. 
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2.4 Life-Cycle Concept 
 

The life cycle concept is a very useful method for predicting and explaining organizational 

movements, detailed analysis using life-cycle approaches helps project the magnitude and 

direction of future evolutionary processes (Davidson et al., 1976). It is a well-known fact that 

individual products, mechanical designs, and even cells exist, develop, mature, continue with new 

life forms, and unsuccessful forms disappear (Akbulut, 2018). The concept of the life cycle has 

been the subject of many types of research in different scientific areas and many literature 

definitions have emerged, when the approaches to the concept of life-cycle are examined, they can 

be classified as product life-cycle, international life-cycle, retail life-cycle, technology life-cycle 

and firm life-cycle (ibid). By examining the life-cycle with time and sales variables in the 

literature, life stages were determined. There are many different definitions of stages in life-cycle 

theories. For example, according to Brockhoff (1967), these stages are; product promotion, market 

growth, market maturity, and sales decline. According to Kotler (1997), these stages are defined 

as; entry, growth, maturity, and decline. 

 

2.4.1 Impact of technology on Life Cycle 

Technology develops itself at a pace that makes firms update their products or services in order to 

adapt themselves to the market. The reason behind this fact is that novel technologies and products 

offer a greater range of functionalities (Kim & Kara, 2012); also the existing products or old 

products have the contingency to the obsolescence of themselves due to the new, more functional 

products (Barreca, 1999). It is very crucial to state that because, according to Kim et al. (2013), 

digitalization would affect not only the product but also the market. Furthermore, newly emerged 

functions due to the technological developments soon become an expected feature of the product 

and it raises the expectations of the customers (Kim et al., 2014). Also, there are some studies 

regarding the impact of the technology about how it could extend the product life cycle of the 

products (Cormican & O’Connor, 2009). In addition to how technology could play a role in the 

product life cycle (PLC) of the products, there is a study that points out the possibility to extend 

the product life cycle (PLC) of a product by implementing digital solutions or using technological 

developments (Mahadi et al., 2019). 

 

2.4.2 Application area in research 

For this research, using the life-cycle concept seemed suitable because in previous researches 

about shopping malls this concept was used widely to assess the situation of shopping malls. For 

example, according to Moccia (2012) in their life cycle shopping malls reached a maturity stage 

which can be expressed by decreasing profitability and not many possibilities for growth. Also, 

according to Calvo-Porral & Lévy-Mangin (2019) shopping malls are following the life-cycle 

trend which is introduction, growth, maturity, and decline. And Lowry (1997) expresses that four 
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stages of the life-cycle for malls can be defined as; innovation accelerated development, maturity, 

and decline. As a result, there are plenty of researchers already used this theory in their analysis. 

Originally, social scientists used the life-cycle idea to describe how a phenomenon's features 

evolve through time, but in the end, researchers applied this concept for stores as well (Lowry, 

1997). 

The life-cycle concept has been one of the most common drivers to shape decisions. It has been 

benefited from various industries. For instance, there are papers that show how impactful the Life 

Cycle concept is while choosing among the fuels and generating technologies in the energy 

industry (Bergerson & Lave, 2002). Also, it has been used in a study that contributes how it would 

be beneficial while evaluating different types of fuel consumption for the road transport sector 

(Ericsson et al., 1997). In a similar perspective, there are also examples of why the Life-Cycle 

concept is an advantageous tool for production processes in the chemical industry to provide 

ecological sustainability (Bretz & Fankhauser, 1997). Furthermore, Kuusinen et al., (1998) 

propose that software development affects the life-cycle assessments in the woven textile industry. 

According to this study with the help of technological features, the barriers which reduce the life-

cycle could be eliminated (Kuusinen et al., 1998).  Moreover, it has been examined that this 

concept could also be beneficial in the electronic industry (Azapagic, 1999). In addition, the author 

also states that the Life-Cycle concept is one of the best tools in the processes of selection, design, 

and optimization (ibid).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 28 

3 Theoretical Framework 
 

In the Theoretical Framework, the two theories that will be used as the main tools for the analysis 

have been explored. First, the life-cycle concept was discussed to understand the situation of 

shopping malls. After that, the TOE theory has been presented. 

 

3.1 TOE Framework 

 

The TOE model was defined for the first time with the study of Tornatzky and Fleischer (1990), 

in which, it covers all processes related to innovation, from innovations developed by engineers 

and entrepreneurs to the acceptance and adoption of these innovations, this model is also concerned 

with the adoption and implementation of innovations, which is one of the stages of these processes, 

by businesses. (Baker, 2012). This framework clearly shows that innovations and the adoption of 

new technologies within the enterprise depend on technological, organizational, and 

environmental factors (Ifinedo, 2011). TOE model is one of the most useful and popular 

frameworks in studies on the acceptance and adoption of information technologies in businesses 

(Li et al., 2010). The model draws attention as an effective framework used in corporate technology 

acceptance studies (Wang et al., 2016). The model explains three factors that are effective in the 

adoption and implementation of technological innovation in the institutional context (Cranmer et 

al., 2016) and these factors are technological factors, organizational factors, and environmental 

factors. 

 

3.1.1 Technology aspect 

Technological factors within the scope of the TOE model; are the factors related to the 

technologies to be applied within the business (Li et al., 2010). These factors refer to the 

technologies that are in the external environment of businesses and that the businesses have the 

potential to reach, as well as the existing technologies owned by the businesses (Zhu et al., 2004; 

Oliveira and Martins, 2011; Oliveira et al., 2014). 

 

This part of the TOE Framework considers the characteristics of the technology that should not be 

ignored while adopting innovation. These characteristics are well-described as the awareness about 

the technology in society, compatibility of the technology, the complexity of the technology, and 

many other aspects (Rogers, 1983).  We could have a better overview of the related technology to 

evaluate and identify the risks and benefits of this concept. 
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3.1.2 Organizational aspect 

Organizational factors are the characteristics and resources of the business, including the 

connection structures between employees, internal communication processes, business size, 

resource abundance of the business (Baker, 2012). Organizational factors are explained by some 

descriptive criteria such as the size and scope of the enterprise, the centralization, formalization, 

and complexity of the management structure, the quality of human resources, and the abundance 

of resources within the business (Zhu et al., 2004). 

 

This part tries to unveil the factors that would be influential for the innovation from an 

organizational context (Rogers, 1983). It scanned the areas about the resources that the company 

has, evaluated the innovation with respect to organizational structure and the firm’s 

communication and coordination performance in order to achieve the adoption (Dinebas et al., 

2021). 

 

 

3.1.3 Environmental aspect 

Environmental factors include the structure of the industry, the presence or absence of technology 

service providers, and the legal environment (Baker, 2012). Environmental factors basically cover 

industry characteristics and legal regulations including business partners, competitors, 

macroeconomic environment, and legal environment (Lin, 2017; Sun et al., 2020). 

In the process of innovation adoption, environmental aspects could be very deterministic while 

making decisions. Therefore, this framework also gives place to that aspect. TOE concept focuses 

environmentally on how the industry structure is, what is the market scope, the competition, and 

the regulatory environment (Dinebas et al., 2021). 

 

 

3.1.4 Application area in research 

There are so many studies that used the TOE concept from different areas. As it can be seen from 

the various studies, the TOE framework could be one of the most used concepts among the theories 

for innovation adoption. There are many studies about “smart cities” which have utilized this 

concept as cities can be identified as public entities and TOE model can be used to analyze the 

desire to adopt smart city technologies (Dewi et al., 2018; Zhang et al., 2017).  Dewi et al., for 

example, successfully employed the TOE model to examine the influencing elements in smart city 

technology adoption decisions (Dewi et al., 2018). Also, it has been used while assessing risk 

management in smart cities (Ullah et al., 2021). Meanwhile, Gangwar et al studied major factors 

of cloud computing adoption in enterprises using the TOE model (Gangwar et al., 2015).  

 

Furthermore, Liang & Qi (2017) used this concept to identify smart city governance issues and e-

government challenges.  Similarly, Umam et al. (2020) used the TOE concept for smart district 

services by assessing a smart, mobile-based information system’s performance model. Moreover, 
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there are also many examples of the TOE concept from technology adoption studies. For instance, 

Ergado et al. used this concept to identify the possible challenges and barriers regarding ICT 

implementation in Ethiopian higher academic institution (Ergado et al., 2021). To add more, Yeh 

used diffusion of innovation theory to present a user acceptance model for the adoption of ICT-

based smart city services. Trust has been discovered to have a substantial impact on user adoption 

of smart city services (Yeh, 2017). 

 

In addition, this concept has also been used in the blockchain industry in order to identify the 

possible challenges within the industry (Toufaily et al., 2021). While the TOE model provides a 

viable foundation for assessing technology adoption intentions, it does not take the security context 

into account when making technology adoption decisions (Dewi et al., 2018; Zhang et al., 2017). 

 

Furthermore, the majority of these models or theories are designed for technology adoption and 

do not address the organizational or environmental components of smart cities. For this reason, 

this study is also focusing on this problem as well in analysis and discussion section as well. We 

adjusted our interview questions and shaped our analysis around the TOE framework. The 

following steps our followed to fit the TOE framework in our research. 

 

• The research questions are defined on the impact and diffusion of Smart City Applications 

towards to shopping malls for constructing a TOE framework 

• With the sampling we focused on arranging interviews with the different actors in shopping 

malls and in smart cities for extending the theory. With this our aim was focusing the 3 aspect of 

TOE framework which are technology, organization, and environment. 

• Thanks to the qualitative research approach we planned to divide the themes which we 

gather with thematic analysis in to TOE framework. 

• We used iterative analyses and search evidence to determine the explanations for the 

relationships between the themes and their fitting to the TOE aspects. The study's design, 

analytical, and inferential validity were all scrutinized in light of a realist approach. 

• We examined literature that is both conflicting and similar for our research. We compared 

the existing literature with our findings and made reflections and improvements on it. 
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4 Methodology 
 

In this chapter, we explain how the study has been carried out. Respectively, Research 

Methodology, Research Design, Research Approach, Data Collection, Sampling, Data Analysis 

and Research Quality and finally Ethical Considerations of the study will be discussed and 

described.  

 

For this research, we are using a qualitative approach. Qualitative data analysis is a process where 

the researcher organizes the data, divides it into analysis units, synthesizes it, reveals the patterns, 

discovers important variables, and decides what information to reflect on the report (Bogdan & 

Biklen, 2007). In other words, the researcher who conducts qualitative analysis tries to discover 

and reveal the information hidden in these data, based on the data he has collected from the field. 

Therefore, it is possible to say that qualitative data analysis has a different analysis method than 

quantitative data analysis methods based on the test of hypothesis derived from the theory 

(Bevington & Wolcott, 1996). As a matter of fact, Wolcott suggests that the most significant 

difference between qualitative and quantitative research methods is the data analysis process (ibid). 

We want to utilize qualitative research to get more insight from the interviewees about the factors 

affecting the transformation of shopping malls and how smart applications can help achieve this 

concept. According to Bryman & Bell (2011),  flexibility is an advantage. Therefore, with the help 

of qualitative research, flexibility will be essential to determine the aspects affecting the 

transformation of the shopping malls in Turkey. In this methodology, the close relation that occurs 

between the researcher and the participants makes it easier for the research to identify the important 

factors (Sherman & Webb, 2004). 

One other important factor for selecting a qualitative research method is we can adapt our theories 

to this research (Bryman & Bell, 2011). Theory emerges from the data; instead of assessing data 

supplied by other researchers, the emerging of theory from data lets the researcher develop and 

rebuild theories depending on the data she/he creates (Leedy & Ormrod, 2015). Even without any 

information or less information, the participant’s expressions and experiences can be easily 

understood, which is critical for this research because of data gathering processes (ibid). 

 

4.1 Research Design 
 

For this research, we are adopting a case study approach. The case study is a type of research that 

focuses on a single instance of a unit of analysis, such as an organization or a department, or an 

event (Oates, 2006). The instance is thoroughly explored utilizing interviews for data gathering 

approaches. The objective of using interviews as a data generator is to acquire a deep 
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understanding of the “life” of a specific case and its frequently complicated linkages and processes 

(ibid).  

A case study approach“was ”mployed to develop an understanding of the implementation of smart 

technology for the transformation of shopping malls and how smart city applications can help even 

more with this transformation. The choice of a case study has been identified as a useful strategy 

to understanding the issue at hand, which is the declining trend of shopping malls, given that up to 

now, most experts rely upon some of the industry’s best practices (Binkhorst & Dekker, 2009). 

While best practices generally constitute a vague concept, they have often been employed as role 

models for improving success (Hallencreutz & Turner, 2011). Due to the scarcity of implementing 

technology for creating theoretical and practical experience, it was essential to implement a case 

study for the development of knowledge (Tussyadiah & Fesenmaier, 2007). For this purpose, the 

best area of study for our research will be to consider the shopping malls at the center of 

transformation and smart technology practices. 

 

4.2 Research Approach 
 

The research approach can be inductive or deductive regarding theory and research (Bryman & 

Bell, 2011). The deductive approach proceeds from the broad to the specific. It may also be 

referred to as “top-down.” (Soiferman, 2010). You start by thinking about a theory of interest, and 

then you reduce it into certain hypotheses to be tested. When you gather observations to address 

your hypotheses, you can reduce them even more. In the end, you can test the hypotheses on 

specific data or confirm (or not) your original theories (Snieder & Larner, 2012). 

The inductive approach moves from individual observations to bigger generalizations and theories. 

It’s also known as a “bottom-up” approach (Soiferman, 2010). You start from specific observations 

and measures by using an inductive approach, begin to find patterns and regularities, construct 

some tentative hypotheses, and then develop some broader conclusions or theories (Snieder & 

Larner, 2012). 

For this research, we are going to use an inductive approach. With the inductive approach, we are 

aiming to find evidence from the real-world practices of smart applications and smart city concepts 

and will try to identify models for transforming shopping malls. Also, this “bottom-up” method 

adds to and tests the “top-down” and theory-driven formulations of smart cities and smart 

applications, considerably more common in the literature (Tang et al., 2019). 
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4.3 Data Collection  
 

For data collection, we conducted semi-structured interviews with leading experts from three 

different focus areas regarding our research. The first group of interviewees is working in 

technology-focused companies (Telecommunication and IT Companies). The second group of 

interviewees is working in shopping malls and responsible for the operations there. The third group 

of interviewees is working in the law area. In total, we collected data from 14 interviews, where 6 

participants were from telecommunications and IT companies, 3 participants are from Shopping 

Mall Operations, 3 participants are from Retail shop management, and 2 of them were from Law 

firms.  

In the semi-structured interview type, the interviewer has prepared the questions in advance but 

provides partial flexibility to the participant during the interview. If necessary, it allows to 

rearrange questions or to discuss the relevant topic. In this way, an environment where the 

participants have a say on the research application is created (Miles, 2015).  There will be a set of 

open-ended base questions, and regarding answers, more questions will be asked.  The flexibility 

of semi-structured interview questions makes them very suitable for the qualitative research 

(Miles, 2015). 

Another reason for using semi-structured interviews is, we are aiming to interview different groups 

of people from different occupations. After asking the base questions, semi-structured interviews 

will allow us to ask more in-depth questions. Those questions will be focusing more on 

qualifications and knowledge related to the target group. The people we are interviewed were 

specialized in different areas, and still, they are all related to smart applications. The aim behind 

approaching those different stakeholders was to gain insight into their relationship with the smart 

applications, which can help to transform shopping malls (Rowley, 1997). Each organization and 

each technology have its own different group of stakeholders (ibid).  

 

4.4 Sampling 
 

For this research, we are using the Snowball Sampling (Bryman & Bell, 2011). It will be used for 

reaching out to senior staff at the leading companies (Bryman & Bell, 2011). Snowball sampling 

is when a researcher begins by asking the following questions to the people and situations he thinks 

have the most knowledge in the universe regarding the phenomenon he is interested in and 

examines: ‘Who knows the most about this subject? With whom should I start the meeting? ‘ 

(Flick, 2009). In this way, the researcher tries to get new information by asking people who else 

to meet with. 

The aim be‘ind using Snowball Sampling is we need to do interviews with top-level executives. 

And reaching them is not easy. Our target group for technology companies is managers and high-

level executives. We thought that at that level, if we can make contact with one of the executives, 



 34 

then he or she can forward us to other high-level executives. And instead of trying to reach them 

one by one, using connections and trying to reach them with these connections will make this 

sampling process much easier. This is also the same case for reaching shopping malls 

 

4.4.1 List of Interviewees 

Interview Company Role of Participant Participant 
Code 

Interview 
Length (mins) 

#1 Telecommunication 
Company (Turk 
Telekom) 
 

Products and Services 
Director 

TC 1 35.25 

#2 Telecommunication 
Company (Turkcell) 
 

Smart City Applications 
Integrator 

TC 2 45.16 

#3 Telecommunication  
Company (Turkcell) 
 

Telecommunication 
Data Analyzer 

TC 3 42.15 

#4 Telecommunication  
Company (Vodafone) 
 

Smart Solutions 
Department Manager 

TC 4 38.13 

#5 IT Company (IBM) 
 

IT Country Leader IC 1 39.45 

#6 IT Company (Cisco) Network Infrastructure 
Project Developer 
 

IC 2 34.37 

#7 Shopping Mall A 
 

Operations Manager SO 32.25 

#8 Shopping Mall A 
 

IT Director SI 39.22 

#9 Shopping Mall A 
 

Technology Consultant ST 43.18 

#10 Shopping Mall A 
(Textile Retail Store) 

Retail Store Owner RS 1 41.32 

#11 Shopping Mall A 
(Technology Retail 
Store) 

Retail Store Owner RS 2 46.45 

#12 Shopping Mall A 
(Textile Retail Store) 

Retail Store Owner RS 3 34.15 

#13 Law Firm A 
 

IT Lawyer  LF 1 40.10 

#14 Law Firm A 
 

GDPR Expert LF 2 45.04 

Table 1: List of Interviewees 
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4.5 Data Analysis 
 

The thematic analysis approach seems a good fit for this study. Because we can understand 

common thoughts between participants easily. Thematic analysis is a method used to identify, 

analyze, and report patterns (themes) in data. The thematic analysis allows you to organize your 

data set in the smallest dimensions and describe it in depth. Also, thematic analysis often goes one 

step further and makes sense of many aspects of the research subject (Boyatzis, 1998). We can 

identify common themes amongst the interviews with this approach. It should not be forgotten that 

the guidelines for qualitative analysis should be used flexibly as long as research questions and 

data do not deviate from the basic principles and are not fixed rules (Welch & Patton, 1992). 

We can see a table that explains the six stages of thematic analysis. Also, thematic analysis is not 

simply a linear process in which one phase is completed and the next. Rather, it is an iterative 

process that needs to be moved back and forth between stages as needed (Ely et al., 1998). 

Therefore, thematic analysis is a process that develops over time and should not be rushed. 

 

Steps 

Becoming familiar with data 

Generating initial codes 

Searching for themes 

Reviewing themes 
Definition and naming of themes 

Preparation of the report 
Table 2: Steps of Thematic Analysis 

 

4.6 Research Quality 
 

Some studies pointing out the difficulty of conducting research using qualitative methods with an 

objective point of view and presenting it to the public in an impartial way emphasize the necessity 

of the adaptation process on the basis of "reliability and validity in research" (Maxwell, 1992). 

Since it is difficult to reach a generalization in qualitative research methods, it is not possible to 

apply the reliability and validity criteria or measurements used in quantitative methods to 

qualitative methods (Firestone, 1993).  

The main reason underlying this situation is that the discourses of qualitative and quantitative 

paradigms are different on this subject and while it is a question of convincing third parties by 

applying all the procedures in a quantitative study, detailed descriptions are given to prove that the 

result in qualitative research is logical and to convince the reader (Firestone, 1993). In this 

direction, four strategies are mentioned to ensure validity and reliability in qualitative research. 

These strategies were credibility, transferability, dependability, and confirmability (Bryman & 

Bell, 2011). 
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Credibility: In qualitative research, credibility is the measure of how accurately and 

comprehensibly the experiences conveyed by the research participants are conveyed to the reader 

through the study (Thomas & Magilvy, 2011). In other words, it focuses on the fact that the reality 

presented by the researcher in the results coincides with the reality revealed by the participants 

(Sinkovics et al., 2008). In this research, credibility is achieved by using the data from scientific 

resources only which are Google Scholar, Research Gate and ScienceDirect. Also, the interviews 

are only done with the leading experts. 

Transferability: Transferability in qualitative research is directly related to the transferability of 

research findings from one group to another (Lincoln et al., 1985). While the responsibility of the 

researcher in quantitative research is to generalize to the universe, in qualitative research, the 

researcher should reveal the transferability value of the results obtained to events and phenomena 

with similar characteristics (Erlandson, 1993). While Guba (1981), stated that it is possible to 

generalize to some extent in qualitative research, he revealed the necessity of having extensive and 

detailed information about the generalized finding and the environment in which it will be 

generalized as a prerequisite for this generalization. The researcher should provide sufficient 

information about the contextual situation in which he/she conducts the field research so that the 

reader can do similar research (Lincoln et al., 1985). In this research, transferability is achieved by 

having and rich literature review and also with the in-depth analysis of the semi-structured 

interviews. 

Dependability: The dependability of the data, which is the third criterion of the reliability and 

validity model in qualitative research, shows whether consistent results will be obtained if the 

research is repeated with the same participants or in a similar context (Krefting, 1991; Merriam, 

1995). In other words, if the study is repeated with the same content, the same method and the 

same participants and similar results are obtained, it can be concluded that the study is credible 

and consistent, as this will indicate that the results were not affected by the researcher when the 

study was first applied (Brink, 1993; Shenton, 2004). In this research, dependability is achieved 

by having the interviews with different people working in the same field and the same expertise 

and in the end comparing the results of these interviews to check the consistency. 

Confirmability: The concept of confirmability in qualitative research is used synonymously with 

the researcher's concern for the objectivity (Erlandson, 1993). Impartiality is defined as the degree 

to which research findings are obtained only in accordance with the answers given by the 

participants and the conditions of the research, without being influenced by the prejudices, 

motives, interests, or point of view of the researcher (Guba, 1981). According to Krefting (1991), 

in order to ensure objectivity in qualitative research, there should be an appropriate distance 

between the researcher and the participants, and the researcher should be someone who is 

unaffected by the research. Researchers should provide solid evidence directly related to the 

participants and content that their conclusions are derived from the findings of their research, not 

from their own judgment and perspective (Devers, 1999). In this research, confirmability is 

achieved by organizing a regular meeting without a supervisor and getting feedback from him. 
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4.7 Ethical Considerations 
 

In business and management research, ethical issues can happen in different stages. They need to 

be addressed and can’t be ignored because they are related to research’s integrity (Bryman & Bell, 

2011). According to Diener and Crandell, there are four categories of ethical principles. These are: 

Harm to participants, Lack of informed consent, Invasion of privacy, and Involvement of deception 

(Dill et al., 1980). With these four principles, a useful classification of ethical issues can be formed 

for business researches of ethical issues.  

Harm to Participants: One of the most important principles is “harm to participants”.  In our 

research, we shouldn’t cause harm to the research participants. This harm can be defined in 

different forms, it can be physical injury, psychological distress, emotional harm, self-esteem loss, 

etc. Also, we need to be careful about the records of research. Sometimes confidentiality of the 

respondents can be important (Bryman & Bell, 2011). In this research, we keep the participant’s 

personal information confidential for removing any harm possibility upon request from them. 

Lack of Informed consent: One other important principle to consider is informed consent while 

conducting business research. The participants should be fully informed about the research 

conducted. So, in this way, they can be aware of the research from all aspects, and they can decide 

on taking part in the research. Participants need to grasp the nature and the use of the study 

(Bryman & Bell, 2011). For our research, the consent for recording the interviews was taken 

before. And the transcript of the interviews was available if they have any doubts about the process. 

Invasion of Privacy: The third important principle to consider is “invasion of privacy”. 

Maintaining the confidentiality of the participants is important. The issues about ensuring 

anonymity and confidentiality. Concerns of maintaining anonymity and confidentiality in the 

recording of data and the maintenance of records apply to all types of business research (Bryman 

& Bell, 2011). For achieving this principle, the privacy of the participants for our research was 

kept private if they asked for it. 

Deception: Deception happens when the researchers portray their research as something else and 

not what it is in reality (Bryman & Bell, 2011). For preventing deception all the interviews were 

taken in a totally transparent way and researchers showed the analysis which related parts to the 

participants if they have obligations against it. 
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5 Empirical Analysis 
 

In this section, with the data collected from semi-structured interviews the future of the shopping 

malls, the influence of smart city applications on shopping malls, and the transformation of 

shopping malls will be presented with various themes and under them with various categories. 

This is done with the help of thematic analysis.  

 

One of the most crucial aspects of every study is the analysis. The data analysis will offer the 

necessary answers and results for the submitted study question. It includes a full overview of the 

results of the data collection. The data acquired for this study is represented utilizing several 

themes through thematic analysis. The results of the thematic analysis are used to find solutions to 

the research questions. 

Since this thesis was written by two people, two separate coding were done for the thematic 

analysis. By making two different coding, results can be obtained from two different perspectives 

and a wider perspective can be obtained and more resources would be used for narrowing down 

the coding process. Also, two coding will increase the trust in the research. 

At first both researchers did their own coding on the interview data.  Researcher one came up with 

155 codes from the interviews and researcher two came up with 168 codes from the interviews. 

After this, the codes were compared together with both researches ; because there were common 

and similar codes, so a comparison was needed. After comparison, codes were combined and codes 

were reduced to 146 and as a result of the final arrangements and iterative processes, the last codes 

were narrowed down to 47 codes among 146 codes. This whole narrowing down process was done 

in collaboration with two researchers. 

In the end, we divided the codes we have, into 10 categories, and we extracted four main themes 

from these 10 categories and presented them in Table 4. The four themes are Sustainability, 

Challenges and Barriers, Shopping Traditions, and Technology. In this section, within each theme, 

a summary of the obtained results is presented and interpreted with analysis. 
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Table 3: Results table for Codes, Categories, and Themes 

Codes Categories Themes 
 

• IoT 

• Sensors 

• Monitoring 

• Data Analyzes 

• Optimizing Facility 

• Scheduling 

• Energy Management Systems 

Energy and Water Consumption 

Sustainability 

• Gathering 

• Carrying 

• Optimizing Patterns 

Waste Patterns 

• GDPR 

• Cyber Attacks 

• Costs of Maintenance 

• Data Privacy 

Privacy and Security  
 
 
 
 

Challenges and 
Barriers 

• Costs 

• Set-up 

• New Building Necessity 

• Automation 

• Connected Systems 

Infrastructure 

• Loyalty Programs 

• Personalized Notifications 

• Optimized Environment 

• More Awareness through Promotions 
and Sales 

Shoppers’ Experience 

Shopping Traditions 

• Marketing Channels 

• Data outside of the Malls 

• Comprehensive Mall Reach 

• Supply Chain Management 

• Flash-Sale Capability 

Retailers’ Experience 

• Higher Rents for High-Active Zones 

• Sensor-Driven Lighting and Climate 
Control 

• Sensor-Driven Staff Actions 

• Locating and Tracking Mall Assets 

• Heat Maps 

• Traffic Patters 

Mall Managements’ Experience 

• Smart City Integration 

• Smartness 

• Forecasting of Demands 

• Optimization of Prices 

• Attraction of Customers 

• New Developments 

Big Data and IoT 

Technology 
• Covid-19 

• Air Quality 

• Physical Contact 

• Footfall Analysis 

Crowd Analysis 

• New possibilities 

• Fast and stable connection 

• Latency 

• Reliability 

5G Technology 
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5.1 Sustainability 
 

When we asked the question of why shopping malls should become smart during the interviews, 

the majority of the respondents focused on the importance of sustainability. As one of the results 

of this change, it has emerged as a common opinion that shopping centers can become more 

sustainable by adopting smart solutions. Ultimately, they think by smart structures, cities can 

become truly sustainable, with cleaner transportation, infrastructures that optimize resources, 

including water and energy, and serve basic human needs like smarter buildings and security as 

well. When the data we obtained was analyzed, we found 2 categories. These 2 categories are; 

energy consumption/water consumption and waste patterns. 

 

5.1.1 Energy and Water Consumption 

The first category we discussed under the umbrella of sustainability was energy and water 

consumption because we learned with the people, we interviewed that the biggest problem in terms 

of sustainability is energy and water consumption in shopping malls. In the interviews we made, 

technology companies stated that most of the requests they received were systems that could 

monitor energy and water consumption. Because in that way shopping malls can reduce their 

expenses on energy and water consumption and use the resource in different areas, also technology 

companies thinks that, a more sustainable shopping mall will attract more customers. More details 

about energy and water consumption can be find below. 

“At the moment, one of the most requested requests for smart buildings is systems that will monitor, 

analyze and optimize energy and water consumption. These demands reach us on a scale from 

companies that own office buildings to shopping malls.” – IC2 

“Shopping centers have a holding very important place in Turkey and appear as a social living 

area. At the same time, there are many shopping centers in Istanbul. Smart systems that will reduce 

consumption at the end of the day are an important step forward in terms of sustainability both in 

shopping centers and in Istanbul.”- IC1 

“People now desire a comfortable life in which they can save time and money and in which they 

are in control. In our developing and digitalizing world, it is a fact that almost every building will 

become smart in the future. Now, this is more than a luxury, it is a result-driven entirely by needs.” 

– TC3 

In this direction, in the interviews we made with the managers of shopping malls, they expressed 

that they want to be able to observe energy and water consumption and to have constant control 

over this consumption. 

“The systems used in the shopping center we are currently in management of are very classical, 

primitive and do not provide a control opportunity. We can only see the amount reflected on our 
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bill at the end of the month, but unfortunately, we cannot obtain any information about the details 

of consumption.”- ST 

“Considering sustainable approaches at the design stage of the investment provides significant 

advantages in operating costs and can lead to an increase in the comfort of the visitors.” -SO 

In general, the information we obtained from the interviews is that the shopping center managers 

are not satisfied with the current systems, with the developing technology they are now looking 

for solutions to reduce energy and water consumption, which are holding big amounts in their 

expenses and they are now aware that this is possible with smart solutions. At the same time, they 

think that by developing solutions that support sustainability, a positive contribution will be made 

to the direct operating costs of shopping malls and thus the tenants' rents will be reduced. But an 

important question appears, what is the main concern of shopping center managers? Is it to reduce 

costs by reducing consumption or is sustainability really important to them? 

“In this regard, we cannot separate the principle of sustainability and our aim to reduce our 

expenses. Of course, we are aware of the situation in the world and we want to be a part of the 

change, and we are taking steps in this direction and we are reducing our expenses.” - SO 

“Sustainability has come to a very important point in the world and in Turkey. We can reduce our 

expenses if we can turn shopping centers into sustainable living spaces in these days when 

shopping centers are losing their former glory.”- SO 

As can be seen in the quotations above and in line with the information we have obtained from 

other interviews, the managers aim to kill two birds with one stone by reducing their expenses and 

contributing to sustainability at the same time. 

Another important point under energy and water consumption is the technologies underlying these 

systems. An important point in the transformation of shopping centers is technological products 

that will help in order for smart systems to work. In this field, technology companies talk about 

the importance of IoT solutions.  

“With the help of sensors and smart devices, the energy consumption in the facilities can be 

monitored much more deeply. Real-time data from transmitters can be analyzed with intensive 

data processing capabilities and advanced applications.” – TC1 

“IoT sensors can play an important role in acquiring datasets. These datasets from environmental 

systems can be analyzed to create sustainability management solutions. These solutions will not 

only provide monitoring and reporting but will also be a workbench to manage the cause of the 

problem.” – IC1 

“From the point of view of today's technology, unnecessary and expensive energy consumption 

can be detected instantly. With the help of smart meters and sensors, energy use can be monitored 

and controlled in real-time.” – TC4 
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From the perspective of shopping malls, managers are aware of the benefits of IoT technology, 

even though they are far from technological details, and are willing to implement these projects 

without making major changes in shopping malls.  

“With the help of smart sensors, we can offer our customers a more comfortable shopping 

environment by keeping the lighting, ventilation, and humidity at the desired level during the day 

and by providing remote control when necessary.”- SI 

As a result, in our interviews, both technology companies and shopping center managers are aware 

of the need to protect our world in where the future is so uncertain. The beginning of the creation 

of smart cities is an important point here. Smart buildings are at the forefront of the roads leading 

to this goal. They are also aware that the buildings where we live and spend time should be 

transformed into smart buildings thanks to artificial intelligence and IoT. 

 

5.1.2 Waste Patterns 

Another problem that needs to be addressed in relation to sustainability is waste control. Istanbul 

is a huge metropole and waste collection and transportation pose a big problem. This problem is 

as important for the city, but also a problem of the shopping malls, which occupy a large place in 

Istanbul. Waste collection and transportation are still done with classical methods. Both 

technology companies and mall managers are aware that these methods are no longer sustainable 

and incur high costs. That's why, in the interviews we made with both sides, both sides emphasized 

the importance of this issue and expressed new solutions. More analysis on this topic is below. 

“For example, the cost of collecting and transporting waste in Istanbul is over 1 billion TL. With 

smart waste systems that measure the occupancy rates of garbage containers, separation rates, 

software, and sensors, we can reduce this cost to a great extent.” – IC1 

“The most numerous buildings in Turkey are shopping malls. Considering the size and number of 

areas, the implementation of the Zero Waste Project in shopping centers has become more 

important. Shopping malls and their interior designs, material choices must comply with the 

principle of sustainability.”- TC2 

As seen above, if a city-wide waste problem wants to be solved, solutions and projects should be 

developed for shopping malls, which is one of the major factors for this problem. 

“With smart cities, waste tracking and management are very important for a clean environment. 

With the increasing population, the waste rate increases. Waste warehouses and existing waste 

collection methods are insufficient in the face of increasing waste rates and our environment is 

getting more polluted every day.”- RS2 

The number of shopping centers has increased in direct proportion to the increasing population in 

Istanbul and the inadequacy of the existing waste collection systems is evident. Regarding waste 
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management, technology companies emphasize 3 important steps for shopping malls and other 

buildings 

“Waste management; It should be done with 3 main steps: avoiding waste, separating waste at 

source and waste promotion. Making use of smart solutions as much as possible in these steps will 

also reduce the burden of the people involved.” -IC1 

Smart solutions will play an important role in making these 3 steps more comfortable. As a result 

of the interviews we made, we saw that concrete projects for this problem were developed within 

smart systems and used in some municipalities. 

“By placing sensors in the built-in garbage containers, we can monitor real-time information 

(occupancy amounts, discharge and visit frequencies, temperature values, etc.) of the wastes” – 

TC1 

“The information is processed through a dynamic routing program and reflected on the navigation 

panel specially developed for the waste collection system, and the optimal route to the garbage 

collection vehicles is determined”- TC4 

Shopping center managers expressed in interviews that waste management constitutes a large part 

of their expenses. And they aim to reduce these expenses by using technological solutions. As can 

be seen in the quotes below, they aim to adapt the smart waste solutions used in smart cities to 

their own shopping centers.  

Malls, where waste-related costs are an important part of their budget, should consider optimizing 

their waste management as much as possible”  

“When the bin is full, our contracted company receives a warning, which adds to the company's 

cleaning route and means that instead of emptying dozens of bins, the company only goes where 

the bins are full.” - ST 

We saw that all the shopping mall managers we talked to, were hopeful for forward-looking waste 

management. In summary, managers are aware that waste management accounts for a large share 

of their expenses, and they are open to new smart solutions to reduce these expenses and contribute 

to sustainability, and they are working on this issue for the future. 

 

5.2 Challenges and Barriers  

 

Although everyone we interviewed expressed their excitement about the smart city concept and 

the change of shopping malls, the people we interviewed are also aware that this process is not as 

easy as it is in theory. Almost every person we interviewed talked about the important challenges 

and barriers that need to be overcome in order to implement their smart technologies. As a result 
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of the interviews, we made for this theme, we determined 2 categories which are Privacy and 

Security and Infrastructure. 

 

5.2.1 Privacy and Security 

As a result of our interviews, we learned that the expectations of shopping center managers and 

technology companies from each other are not fully met due to GDPR. GDPR appears to be a 

double-edged sword. While it is very important in protecting people's privacy, it also prevents data 

analytics from reaching its full potential. Below we can see some negative opinions about GDPR.  

“One of the major drawbacks of GDPR was the cost for companies to regularly and compliantly 

control their data information business. It was taking time and money.” – TC2 

“In my opinion, regional application of global technology is impossible and will not increase, but 

restrict privacy, freedom, and innovation.” – TC 3 

“Due to the panic that occurred, the security did not increase at the moment with the protection 

of the data. Projects began to be developed for legal purposes, not security.” – LF2 

While there are negative thoughts about GDPR, it should also be noted that GDPR can be an 

advantage for customers and shopping malls. Customers are becoming more knowledgeable and 

cautious about the disclosure of their data. Retailers should therefore prioritize the issue and be 

transparent about all relevant data processing processes. This approach can turn into a competitive 

advantage and data protection itself can become a marketing measure. Below we can see the quotes 

that support this.  

“GDPR can also assist in the development of Smart City models, as its implementation guarantees 

a higher level of personal data protection, thereby reducing fear of possible abuse of smart city 

control functions.” – LF 1 

“With regulations that will ensure data security, we can gain the trust of our customers more 

easily because our customers want to be aware that their data is safely analyzed and used when 

they come to smart shopping centers – LF 2 

Everyone we interviewed about GDPR is aware that it is a law that must be followed, regardless 

of their opinions and views. At the end of the day, data and data analysis have great importance in 

this change that shopping malls will go through. More data means more vulnerable data at the 

same time, so it is inevitable that there are regulations to reduce this risk.  

“A positive outcome of GDPR is the chance to build stronger relationships with customers. Now 

that retailers have to take a closer look at how they handle data, they have a better chance of 

communicating with customers smarter and more accurately.” – LF 1 

“GDPR can slow the change we want, but it doesn't prevent it. This slowdown should be worth 

the protection of personal data and the loyalty of our customers.”- LF 2 
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Another point that concerns privacy and security is Cyber Attacks. Among the people we 

interviewed, those who work in technology companies state that more sensors should be used as 

the importance of smart systems will increase in the change of shopping centers, and for this 

reason, more data will be collected and as a result, more data will be open to attack.  

“The basis of smart cities is to create, analyze and share large amounts of data. The aim of smart 

city technologies is to make the operation of the city based on data and to ensure that the city 

systems and services work in a data-sensitive manner.”- IC 2 

“Smart systems are the target of cyber-attacks due to their cyber infrastructure and data-based 

work. Attacks on critical systems; It can cause great damage to financial losses, loss of trust in 

people against systems, even loss of life.” – TC 2 

When considered in terms of shopping centers, technology companies talked about certain threats 

and what to do against these threats. Below you can see the threats to shopping malls and what 

precautions should be taken. 

“As the Information and Communication infrastructure is at the center of smart city systems, it 

contains many parts that can create security problems. With attacks that will harm data privacy, 

sensitive data of people can be seized and used for malicious purposes.” – IC 4 

“Advanced encryption protocols and access control systems should be used together with 

continuous system monitoring, which will control unauthorized access to Information and 

Communication Systems and prevent suspicious changes in systems” – IC 4 

“Information and Communication systems have an important place in terms of smart systems. 

Personal data is an important part of these systems and is also among the main targets of 

attackers.” – IC 4 

“With the addition of smart sensors, more communication protocols have started to be used in 

power lines. By using this protocol and access points, attackers can cause financial losses and 

interruptions such as energy production problems, low efficiency, shortening the life of system 

components, damaging, stealing, and cutting energy. – TC 3 

“Access to these systems and their data must be controlled at the highest level. If crisis scenarios, 

including the worst, are prepared then smart cities can be ready for attacks on critical energy 

systems.” – TC 3 

Another important point is the energy infrastructure. It is inevitable that energy systems, which 

have an important place especially for smart cities and smart shopping centers, are an important 

target in cyber-attacks, so necessary precautions must be taken. 

Finally, technology companies generalize this process as follows and summarize what needs to be 

done going forward.  
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“We have to try to improve city life by offering safer smart systems to people living in smart cities 

while ensuring the highest level of data privacy, reliability, integrity, and accessibility.” – TC 1 

While developing smart cities and smart systems, data privacy should be the number one priority 

that should always be addressed and never forgotten, and all applications should be developed 

accordingly. 

"The security aspect of the software to be used in smart systems should be taken into account 

during the development phase and updates should not be interrupted. Immediate measures should 

be taken for the vulnerabilities revealed through security audits and penetration tests” – IC 2 

 

5.2.2 Infrastructure 

As a result of our interviews, we have seen that another problem for smart cities and smart 

buildings is infrastructure. Technology companies stated that the existing infrastructure is not 

enough for Istanbul to make buildings smart. Below, more in-depth analysis can be found. 

“To make infrastructures more efficient and safer, there is a need for a smart infrastructure that 

optimizes energy generation and distribution, which makes buildings smart and stabilizes traffic 

flow” – IC 1 

“Before implementing smart systems projects for shopping centers, the infrastructure of existing 

shopping centers must first be ready for these projects” – TC 2 

Although technology is advancing rapidly enough for all cities in the world to be called "smart", 

smart city initiatives cannot be made like that as technology companies highlight. As can be 

understood from the definition of a smart city, society stands out as the most important 

phenomenon of smart cities. In order for smart cities to be sustainable and effective, in addition to 

factors such as smart infrastructures and network security, society must support innovations. For 

now, technology companies have stated that they are experiencing this problem in Istanbul. Behind 

this, they stated that it is not possible to make the whole city smart at the moment, as Istanbul is a 

very large megapolis, but this change has begun in certain regions and municipalities. 

Smart city concepts bring together all the parts of the infrastructure while safely combining them 

under one roof. It also brings real-time optimization and exclusivity to the environment. This 

system enables us to adapt to the rapid impact of urbanization speed, climate change, and other 

trends by using sensors, controls, and software, which are the advantages of urbanization, to 

monitor movements and manage more effective systems.  

“Today's buildings cover about 40% of the world's energy consumption. In Europe alone, 95% of 

the energy consumed in structures built before 1980 was used to provide heat, hot water, 

ventilation, and lighting for buildings.” – IC 1 

When this is the case, technology companies once again underline the importance of replacing the 

infrastructure of old buildings. 
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The more efficient, more integrated, and smarter buildings brought about by modernization, 

therefore, provide huge recovery and protection potential. Fire protection, security, and building 

automation systems can all be integrated into a single system 

 

5.3 Shopping Traditions 

 

Another important point that technology companies and shopping centers emphasized in the 

interviews we made was “shopping habits”. They stated that with new technologies and the Covid 

situation we are in and also with developing smart cities, all stakeholders who are interested in the 

shopping center bring new dimensions to their shopping habits. As a result of the interviews, we 

made for this theme, we determined 3 categories which are Shoppers’ Experience, Retailers’ 

Experience and Mall Managements’ Experience. 

 

5.3.1 Shoppers’ Experience 

In the interviews we made, we realized that the experience of customers in shopping centers is 

important. During the transformation of smart shopping centers, we saw that shopping centers and 

technology companies are working on solutions to increase the shopping quality of their 

customers. More detail can be found below. 

“We are in a period in which the social and economic transformation triggered by technological 

developments is experienced very rapidly and at the same time the competition is at its peak. 

Customer satisfaction and customer loyalty are the two important concepts that stand out for all 

businesses at the moment.” – RS 2 

“Loyalty programs aim to recognize and manage customer behavior, not just reward and retain 

your customers, unlike programs aimed at increasing sales and rewarding.”- RS 1 

Shopping center managers mentioned that when they get to know their customers better, the 

possibilities they can offer them are unlimited. They agree that the current programs remain at a 

simple level and that the development of these programs will be positive. And they stated that it 

will be possible to know a customer and then take action accordingly with smart technologies.  

“Loyalty programs should integrate with mobile applications, use Big Data and CRM effectively, 

have a digital platform that allows instant rewards and instant feedback so that they can catch 

global trends” – TC 1 

“As a result of the data obtained through loyalty programs, which provide a great benefit in terms 

of data collection, loyalty studies can be carried out specifically for the target audience.”- RS 3 

Technology companies reported that loyalty programs with Big Data, IoT, and CRM technologies 

will yield high results. If a loyalty culture is created, customers will prefer you instead of your 
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competitors, they will buy products or services in greater quantity, variety, and frequency from 

you and they will be able to recommend your products and/or services to others, such as a brand 

ambassador. 

Another benefit of smart technologies for customers is personalized notifications. As a result of 

the interviews we made, they said that they have not yet offered personalized notifications to their 

customers in the applications offered by the shopping centers in Istanbul.  

“We have general shopping apps, but we haven't developed a customized app for customers yet” 

– RS 1 

“Being able to create profiles of customers and show personalized promotions suitable for those 

profiles can increase the interest of customers in shopping centers”- RS 3 

Shopping center administrators insist on customers want to visit and spend time in places where 

they feel special. Customized notifications are a big advantage to ensure this.  

“For example, after profiling someone who spends time in suit stores, that customer will like to 

have an offer her/him a special discount at one of the stores that sell suits on her/him next visit” – 

SO  

“IoT technology and data analysis are of great importance to extract these profiles.” – IC 2 

Technology companies think that the profiles that will be created according to the tastes and habits 

of the customers will add a new experience and dimension to their shopping experience. 

Another important point for shopping mall visitors is, giving them the most optimized environment 

pointed out by shopping mall administrators that should be offered to them. Technology companies 

say that this can be possible with smart wayfinding technology.  

“Currently, most malls still offer a sketch of the mall to visitors with old-fashioned signage, some 

malls have digital signages instead, but none of them are smart and lagging technologies in smart 

transformation” – IC 2 

“The questions on most visitors' minds are, where is this store? How can I reach my favorite store? 

Questions like this are circulating in their minds” – TC 4 

Technology companies say that wayfinding will be much easier in an optimized mall. Especially 

for those who don't go there often or are on a limited timetable. Wayfinding can show shoppers 

where they are in the mall very conveniently and they can create a shopping route based on what 

they want to buy.  

“The app can be configured, for example, to allow a customer to select retailers that have the 

products they want on their list, and also it can show the nearest exit in case of an emergency.” – 

TC 2 
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As mentioned above, these applications can be developed to make the life of customers easier and 

to increase their interest in shopping centers. 

Another important point mentioned by technology companies is to convey promotions and 

discounts to customers as quickly as possible.  

“The frequency, type, and configuration of notifications is limited only by imagination” – TC 3 

“In-mall notifications can be paired with daily or weekly outside-mall notifications alerting people 

about sales activity regardless of wherever they are” – TC 1 

At the end of the day, with smart solutions, it will be much easier to reach customers in smart 

shopping centers than in classical shopping centers. It has been stated as a common opinion that a 

customer-oriented marketing philosophy based on smart technology is extremely important in 

terms of managing costs, increasing profitability and efficiency, and maintaining or expanding 

market share. 

 

5.3.2 Retailers’ Experience 

When asked about the effects of smart shopping malls, it was stated that it was important for the 

retailers to be affected positively by this change and it was important for them to realize that their 

old habits needed to change in order to make more profit. A lot of positive changes are taking place 

for retailers with smart malls. Analysis of this changes can be found below. 

The most important change voiced by technology companies is the emergence of new marketing 

channels for vendors. In the old traditional shopping malls, the possibilities for sellers to reach 

customers were limited to certain channels, but now these possibilities are more with smart 

systems.  

“The most successful retailers understand their customers in even greater detail. They measure 

the impact of all touchpoints on the customer's journey to purchase (online, offline and cross-

device) using advanced measurement systems.” – IC 2 

“Some platforms and algorithms can track the customer's journey across each channel, providing 

a comprehensive picture of how a “valuable customer” is shopping and create a profile for other 

customers as well.” – IC 1 

Shopping center managers stated that they are ready to make the necessary changes so that shop 

owners in shopping centers can be happy and that happy shop owners will evolve into happy 

customers.  

“Retailers can answer important questions about their ideal customers by using advanced metrics. 

If we can provide them with the technologies to make these measurements, both sides will be 

happy.” – ST 
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“As a result of the increasing use of smartphones today, one of the easiest ways to reach the masses 

has been mobile marketing, we need to offer a good infrastructure system so that retailers can 

provide the best service to their customers”- RS 2 

Another issue that technology companies focus on is that new marketing channels and 

communication between retailers and customers will not remain only in stores and shopping malls.  

“Cooperating with telecommunication companies, we are able to analyze trends and analyze 

trends throughout the city, in order to provide better personalized service to our customers” – IC 

2  

“Smart cities are holding critical importance in order to catch trends and serve customers on these 

trends with the infrastructure they are offering” – TC 3 

Another important point that the participants emphasized was the smart technologies and the 

smartening of the supply chains. Sellers stated that their supply chains have experienced and 

continue to experience shocks and squeezes that they have never experienced before with the 

COVID-19 pandemic.  

“Even though the most critical issue for supply chain networks is efficiency and cost control; The 

coronavirus outbreak revealed the importance of resilience, visibility, agility, and transparency.” 

– RS 1 

All the vendors we interviewed stated that their supply chains are hanging there in some way, but 

they have actually seen how prone to disruption of their supply chains are due to the pandemic. 

Most vendors said that their main focus until the pandemic was speed and cost, but with the 

pandemic, they realized that they should give importance to other points of their supply chains 

from now on, and they are looking for solutions that can benefit from smart solutions to achieve 

this.  

“In today's increasingly competitive conditions, companies aim to deliver the products they need 

to their potential customers in the shortest possible time” – RS 1 

“Developments in technology, changes in the economy and markets have increased the importance 

of information in the management of supply chains of enterprises”. – RS 2 

The Internet of Things has important support in sharing information among the members of the 

supply chain. The ability to connect supply chain planning processes to the real world via the 

Internet of Things (IoT) helps increase visibility and foster collaboration. 

In the interviews we made, they also talked about the convenience and benefits of smart supply 

chains with technology companies.  

“Thanks to the Internet of Things, warehouses can be observed in real-time. By preventing 

excessive production and storage, both the number of products stored and the costs can be 

reduced.” – IC 1 
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Technology companies stated that smart product management is applied in the rotation control of 

the products on the shelves and in the warehouses to make the processes of replenishing the stocks 

easier and supply chain control for the purpose of product tracking.  

“Those participations in the supply chain can learn in real-time all information about 

transportation (example: route, shipping conditions, the status of the transported cargo) along the 

supply chain, from the objects being transported.” – IC 1 

In this way, it can be ensured that the customer is informed about the transported product in real-

time and that the damaged product is prevented from reaching her/his hand  

“Users can be made more careful about the consumption of limited resources (water, electricity, 

gasoline, employee expenses, etc.) on the basis of automatic feedback from smart scales.” – TC 2 

As a result, both technology companies and vendors say that traditional supply chains are no longer 

sustainable and that new smart supply chains should replace the old ones, and they say it is 

important to make this change as soon as possible. 

Flash sale opportunities are another point that sellers focus on and that they can achieve more 

easily with smart shopping centers. With smart applications, knowing customer trends in advance 

and the opportunities provided by the smart supply chain, flash sales can be made to customers 

who can come to the shopping center and the shopping center and who are nearby to shopping 

centers. 

“A retailer looking to clear expiring inventory can offer a quick discount on these items.” - ST 

“A retailer that aims to increase sales during a period of the week when sales activity is usually 

slow may offer a quick discount during that period.” - SI 

“A retailer can also host a quick sale during a normally strong period to drive even more sales.” 

– TC 1 

As seen here, flash sales can be important for sellers and increase their sales. Finally, flash sales 

need to be appropriately integrated with vendors' marketing strategies, customer portfolios, and 

the products they sell. As a result, these flash sales are initiated at the appropriate time and support 

the business objectives of the sellers. While it's easy to make a quick sale promotion, it's important 

to do it responsibly and in a customer-friendly way. With the opportunities provided by smart 

shopping centers, flash sales to customers will be more successful than normal traditional shopping 

centers. 

 

5.3.3 Mall Managements’ Experience 

And finally, as a result of the interviews, we made with shopping center managers, it was stated 

that they would benefit from this change with smart shopping centers. The most important role in 

making shopping centers smart will belong to them, but at the end of the day, it is a fact that they 
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can make the most contribution and earn the biggest income. The more they make shopping centers 

smart and make the customers and sellers in them happy, the more positive this change will affect 

them. More details are below. 

First of all, in our interviews, technology companies said that they will be able to know which area 

and which corridors will be more active and crowded, with the sensors to be used in smart shopping 

centers and with the analyzes. If shopping mall managers can see that certain areas are more active 

in shopping centers than other areas, they may set higher rents for stores in that area, and similarly, 

stores in less crowded areas may have lower rents.  

“The heatmap is a powerful sales tool. It can justify higher rents or help a retailer sell in a 

particular location by providing unequivocal proof of how much traffic that place saw and when.” 

– IC 1 

“Smart malls will help shopping malls to prepare for the type of movement between different days 

and know approximately how traffic will change throughout each day based on previous days 

analysis.” – TC 1 

Heatmaps used in stores can also be used for in-store campaigns. It can also help mall teams for 

deploying kiosks better, food court layout, staff adjustment, allocating more mall aides or security 

personnel, and more. 

Another development that will benefit shopping center managers is that the sensors in the shopping 

centers and the data to be collected from these sensors will be processed and presented to the 

managers on a dashboard.  

“Imagine a dashboard that gives you the big picture, and thanks to this dashboard, the instant 

status of shopping mall can be monitored” – TC 3 

“It can show you at a glance where your assets are, ambient temperature, humidity, and lighting 

values all over the mall.” – TC 3 

“Acquiring real-time information with sensor-driven network technologies in smart shopping 

malls will be an affordable reality.”- IC 2 

As technology companies have pointed out, recurring patterns may emerge in sensor-focused 

shopping malls, where extensive data collection can track shoppers' movements and benefit mall 

teams. 

Another solution that might appeal to mall managers and that technology companies can offer is 

that mall teams will be able to measure and control temperature, air quality, ambient light, 

humidity, surface cleanliness, and other environmental factors using sensors. At the same time, it 

will be possible to offer automation for these systems. According to the data coming from the 

sensors, systems that can react automatically with automation can be developed. 
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Sensors in shopping centers will communicate with sensors in smart cities and communicate with 

each other and automatically adjust the temperature, air quality, ambient light, humidity, and other 

factors according to the environment outside the shopping center. 

Today, the expectations of customers from a shopping mall are increasing and diversifying. Saving 

time, low cost, providing prestige, having entertainment opportunities, not being complicated, etc. 

In order for shopping malls to respond well to these expectations, which can be listed as the 

following, the participants agree that customer relationship management, in which smart 

technologies are used, is almost a necessity. 

As a result, with the changing shopping habits and cities becoming smart cities, it is inevitable that 

shopping centers will also change. Everyone we interviewed said that this change was necessary. 

This change will benefit both customers, vendors, and mall managers. 

 

5.4 Technology 

 

As a result of the interviews we made, the participants stated that the technological innovations 

are the basis of the change of both smart cities and shopping centers and that these technological 

innovations enable these changes. It is stated as an inevitable fact that cities have now become 

digital. And they talk about the importance of using these digitalized cities for the benefit of their 

inhabitants. As a result of these technological changes, shopping centers are changing rapidly, and 

shopping center managers say that they only react to these changes when they are hit hard, and 

they are often slow to benefit from new technologies. As a result of our interviews, we determined 

3 categories under the technology theme. These are Big Data, IoT and 5G. 

 

5.4.1 Big Data and IoT 

One of the important changes that IoT technology will bring will be in the field of smart 

transportation. Transporting products and goods more efficiently, quickly, and safely is one of the 

primary goals of retailers. Most retailers currently use GPS to track trucks, but tech companies 

mentioned that with IoT technology retailers will have a higher degree of accuracy about the 

location of their products. And at the same time, since this technology can integrate with smart 

cities, they will be able to follow the status of their products in the city and follow the routes. 

One of the most important opportunities provided by Big Data is that it can predict trends and 

make forecasts at the same time. Thanks to big data algorithms, trends in a certain dataset can be 

tried to be understood and studies can be carried out to predict future behavior.  

“If we have enough data, an algorithm can scan web browsing habits or analyze social media 

posts to predict the best-selling products in a category and get results.” – TC 1 
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We can look at the spending habits, demographic data, economic indicators, and locations of the 

customers coming to the shopping centers and how much time they spend there, and thanks to this 

data, when a customer comes to the shopping center, we can recommend suitable products or 

services.  

“For example, as a simple application, a company we work within Russia realizes that there is an 

increasing demand for books as the weather gets colder and offers book recommendations to its 

customers' social media streams as the temperatures begin to drop” – TC 2 

Another point where big data analysis is important and retailers complain about is optimizing 

prices. Retailers stated that they are often too late in price adjustments. Most retailers now say they 

cut prices when demand is low, but they realize that this is not an optimal solution and they are 

often late in reducing prices.  

“Retailers using big data analytics have discovered that a more gradual price decline, once 

demand begins to drop, leads to increased revenues.” – SO  

“A company we work within America stated that their revenues increased by 90% with dynamic 

pricing compared to traditional end-of-season discount approaches” – TC 1 

At the same time, technology companies drew attention to the importance of making a better 

analysis of potential customers thanks to big data. The data collected and analyzed with sensors 

can be used to improve the messages used to attract customers to the stores.  

“For example, Google and Facebook’s data-driven marketing can deliver targeted advertising 

platforms and customized messages to specific target groups.” – IC 2 

“Social media can be analyzed with Big Data analyzes and target groups that may be interested 

in your product or service you want to sell can be determined as a result of these analyzes” – SI 2 

Technology companies underlined that smart cities, as an important point under the technology 

category, have an important place in realizing smart shopping centers and expressed their 

importance. Smart city infrastructure will make the transformation of shopping centers easier and 

will have more advantages over shopping centers that can become smart alone.  

“We must be aware that urban environments, surrounded by a wide variety of connected devices, 

including IoT technology, sensors, and automated vehicles, can play a crucial role in creating 

smart solutions for the retail and logistics industry.” – TC 4 

Technology companies talk about the existence of a large amount of data that will be processed 

and analyzed in the concept of smart cities. With the sensor technology, it collects data on the total 

number and movements of people in a particular area, traffic flow, environmental infrastructure, 

and health. If this wealth of data can be combined with datasets, new marketing and service 

opportunities will emerge for shopping malls.  
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“The data provides a way for malls to develop a tailor-made retail strategy. With smart shopping 

malls with their own computer systems and sensor technologies, a huge amount of data about the 

number of people in that area can be collected and processed.” – IC 2 

As a result of the interviews, both technology companies and shopping center managers agree that 

smart cities will be a great opportunity for smart shopping centers in terms of increased 

infrastructure and technology. They can offer developed customized retail and logistics solutions 

for urban areas. And also, consumers and retailers will have a better experience living in fast-paced 

smart cities. 

 

5.4.2 Crowd Analysis 

Shopping center managers stated that they are currently doing crowd management in shopping 

centers, but this is at a simple level. They stated that they only counted the number of people 

entering the shopping center and that they did this due to Covid-19, but they said that they did not 

collect any data and did not analyze it. Technology companies underlined that crowd management 

has become a very important analysis, especially with the Covid-19 outbreak, and that it is critical 

to use crowd analysis solutions to make shopping centers safe during the pandemic, and they have 

now developed a lot of technology for this.  

“Many businesses and institutions with human traffic need to measure this traffic in order to 

evaluate their performance and have a broader perspective. Retailers, shopping malls, which use 

people counting technologies have an advantage for making the right decisions.” – IC 1 

As seen above, calculating the conversion rate for each point in order to evaluate the businesses 

comparatively, to see the real performance, and to distribute the work efficiently according to the 

hourly visitor traffic of your staff will create value in terms of income, profit, and efficiency.  

“Heatmap analysis allows you to understand the reason why your customers follow which path 

from the moment they enter your store to the moment they leave, which products they show interest 

in and their motivation to buy”- IC 4  

Above we can see the importance of performing heatmap analysis. In this way, after obtaining in-

store analytics data, retailers will have better knowledge of which product line or which region is 

performing better and can guide people to purchase. 

By understanding the reasons behind high-performing fields, technology companies stated that 

they can use this knowledge to increase the efficiency of lower-performing fields. Thanks to the 

data received from the heatmap device, the success of certain areas can be measured and this 

information can be applied to other less performing areas to increase performance.  

“It is an important priority to increase customer satisfaction and prevent missed opportunities by 

minimizing the time customers wait in checkout queues” - SO 
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“One in three potential customers leaves the store when they have to wait more than five minutes 

to pay.” - SO 

In shopping malls, one thing that catches the attention of managers is that people come to retail 

stores to buy something, not to wait in line.  

“With Demographic Analysis, you can learn exactly how many of your visitors are women and 

how many are men, their age groups and emotional states” - SI 

With these analyzes, technology companies say that knowing the demographic profile of potential 

and current customers is an important variable in order to provide better service according to their 

preferences. This data allows you to deliver the right products to customers and keep your stock 

up-to-date for a diverse customer base, thereby increasing customer engagement. 

 

5.4.3 5G  

Another significant aspect that our respondents mentioned was the upcoming technology of 5G. 

According to interviewees from the technology companies states that the emergence of this 

technology is going to be a game-changer. The reason behind this argument is with the 5G the data 

gathering and the data flow will be much easier and richer because the latency between the things 

(hardware, devices, sensors, etc.) will be lessened and instant data gathering will be available. 

“Due to the latency between the devices in the 4G, many data could not be used after the data 

accumulation.” – TC 3 

“With the 5G the network capacity will be maximized, therefore the amount of data would be 

maximized as well.” – TC 4 

Since the smart solutions are mainly based on the amount of data to conduct accurate analysis, it 

would increase the efficiency of the smart solutions especially for big operations like cities. 

“One of the most significant outcomes of the 5G would be more reliable data.” – TC 2 

Another aspect that should be pointed out is the importance of the reliability of the data, since the 

data will be more reliable with 5G, the overall amount of data that could be used will be increased 

which would end up as a much better analysis. 
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6 Discussion 
 

In this section, the findings from the analysis part will be compared with the existed literature 

and will be discussed in detail with relation to the theories mentioned in the theoretical 

framework.  

Thus far, empirical results have been collected and considered based on how smartness could 

create value for the shopping malls and how it could extend their life cycle, which has a 

contingency about being dragged into a declining phase. So, as stated in the previous sections, the 

questions were constructed to seek those aspects that could create additional values for them and 

analyzed with the purpose of how it would eliminate the addressed issues about shopping malls. 

Although we tried to conduct interviews with many different technology companies and shopping 

mall actors, it was inevitable to face repeating answers. However, it does not mean that we could 

not address the purpose that we were looking for, which was the values that would create benefit 

for them. Therefore, it is accurate to remind based on which questions the discussion part is formed 

to increase the followability and consistency of the research. Once again, these questions are: How 

could the smartness and technologic applications from smart cities create value for the shopping 

mall transformation? and What are the determinant aspects of the transformation of shopping 

malls towards smart shopping malls? 

 

6.1 TOE Framework 

 

As mentioned, the TOE framework is one of the main theories of this study. Therefore, we 

categorized the codes collected from data based on the TOE framework to provide a better 

evaluation of which significant aspects are related to which framework. It has been argued that the 

TOE framework is not only an appropriate tool for the adoption of innovation but specifically there 

are cases which demonstrate that it is useful for studies which focused on smart cities (Dewi et al., 

2018; Zhang et al., 2017). One of the reasons is since that kind of big-scale adoption refers not 

only to the companies but also society, there are many aspects that should have been considered.  

For this paper’s case, as it stated in the previous sections, we have 10 categories which are: “Energy 

and Water Consumption”, “Waste Patterns”, “Privacy and Security”, “Infrastructure”, “Shoppers’, 

Retailers’ and Mall Managements’ Experience”, “Big Data and IoT”, “Crowd Analysis”, “5G 

Technology”. These categories are matched with the regarding aspect of the TOE Framework. The 

purpose of this doing is to provide a better-categorized overview of our data. So that more accurate 

deductions could be afforded not only for this study but also for the literature regarding this topic. 
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6.1.1 Technological aspects 

“Big Data and IoT” is the main technological driven behind smart adoptions. Another category of 

our study, “Crowd Analysis” is also a fruit of this concept. So the applications and developments 

in technology force or encourage the firms or organizations to adopt themselves into new 

innovations because technology’s benefits are undeniable. Furthermore, the new upcoming 

technology, 5G, is also considered as one of the stakeholders of the implementation of the adoption 

of smartness, since it would provide a better technological experience for the customers according 

to our respondents. However, there are also some constraints which put some barriers to 

companies. Implementation of smartness requires a high degree of infrastructure. It takes a lot of 

resources to create that sort of infrastructure. It is not only costly, but it also requires a big measure 

of time. Therefore, it is definitely a “must” aspect that should not have been ignored. In addition 

to the technological barriers, when the situation is about technology based on data analysis, it is 

not surprising to expect privacy and security issues (Greene et al., 2019). Although it is a well-

known barrier, our respondents also confirmed this issue. While evaluating this challenge, it should 

be wise to be aware that this is not only about the customers’ concerns regarding privacy and 

security, but it also has an impact on the scientists because the requirements of GDPR constraints 

the analysis that could be conducted. Last but not least, with the perks of technology shopping 

malls could have a better overview of energy and water consumption. Although this aspect is also 

a concern of the environmental part of the TOE framework, it should also be evaluated under the 

technological aspects since it is a fruit of technology. 

Categories TOE Framework 

Big Data and IoT Technological 

Crowd Analysis Technological 

5G Technology Technological 

Shoppers’ Experience Organizational 

Retailers’ Experience Organizational 

Mall Managements’ Experience Organizational 

Waste Patterns Environmental 

Energy and Water Consumption Technological, Environmental 

Privacy and Security Technological, Environmental 

Infrastructure Technological, Organizational 

Table 4: TOE Framework Factors 
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6.1.1.1 The importance of adoption of smart cities to adopt smart shopping malls 

According to the inputs that have been gathered, there are some aspects and/or facts that emerged 

which would fill the gaps of our research questions. In other words, in the purpose to answer our 

first research question, it has been deducted that the adoption of smart cities is one of the key 

aspects which would ease the adoption of smart shopping malls and/or it would make it more 

efficient the smart shopping malls in the case of a successful adoption. 

Since the nature of a smart shopping mall is a smart building, our respondents stated that one of 

the most preliminary requisites is a proper infrastructure to implement smartness into the shopping 

malls. However, since we are examining the whole city, which has numerous amounts of shopping 

malls (133) (Gyoder, 2021), according to our respondents, it is less time and resource wasting to 

transform for the whole city rather afford digital transformation for shopping malls one by one. 

Furthermore, it has been emphasized by many authors (Mehmood et al.,2017; Zhang et al., 2017; 

Wenge et al., 2014) that infrastructure is also one of the significant sights that could not be ignored. 

Moreover, since the root of the smartness is related to the Internet of Things (IoT) which is the 

interaction of the things (devices, hardware, etc.), it is crucial to create an appropriate environment 

for those things to communicate and interact, this aspect has also mentioned as interoperability 

(Tan & Wang, 2010; Lee & Lee, 2015) in the previous parts. Therefore, transforming the essential 

parts of the city based on these features’ existence of the smart cities would maximize not only the 

efficiency of the transformation of shopping malls in terms economically but also would increase 

the feasibility and practicability of the adoption of smart shopping malls from that perspective. 

During our past research analysis and the data that we have gathered from our respondents, it has 

not been deducted only from infrastructure and cost perspective that it is essential the existence of 

smart cities adopt smartness into shopping malls, but also it is persuasive from a data perspective. 

By “data”, we would like to point out the significance of the amount of it. It does not only check 

the box of providing a better and more accurate analysis of it, but it also helps to eliminate the 

challenges which occur due to GDPR. The reason is if a city has already transformed into a smart 

one, it shows that people within that city are willing to share their data up to some point. On the 

other hand, for the GDPR aspect, as it found out in our past research analysis in order to minimize 

the causations from the pseudonymization big amount of data is a necessity for data analysis 

(Greene et al., 2019). Since the adoption of a smart city would provide a huge amount of data flow, 

it would be an encouraging factor to provide better data analysis at the same time not violating the 

boundaries that GDPR restricts. Therefore, consequently, shopping malls could come up with 

innovative solutions and fresh experiences that stakeholders (retailers, consumers, etc.) of the 

shopping experience are expecting which our respondents were mentioning. 

In addition to the aspects that why adoption or existence of smart cities is essential to the adoption 

of smart shopping malls is again related to technology, specifically 5G. According to our 

respondents, 5G will be an encouraging factor for implementing smartness into products or 

traditional services. Of course, this new technology will decrease the downloading time through 
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the Internet or people would be able to reach more quality stuff (for example a thing which has a 

high necessity of data to download) with the same resource that they are using to reach now. In 

other words, 5G will enable people to mingle with the Internet a lot much than it used to be. These 

all-facts would create more interaction through human-to-things or things-to-things. 

Consequently, more data will occur and therefore researchers would be able to find more resources 

to conduct an analysis. Hereby, this occurrence is going to affect the smart cities because the 

latency time will be lessened, therefore the available amount of hardware to interact would be 

increased. So, the city which is formed by infrastructures to implement smartness into it would be 

the ultimate environment to provide enough information about their citizen to the functions of it 

such as transportation, urban planning, security, or shopping to make them offer much better 

solutions. Furthermore, these functions of cities can benefit from each other to detect the people’s 

needs to be fulfilled or could inspire each other to emerge a new concept.  

Also, we have mentioned that one of the most important technologies that would be used in a smart 

shopping mall is crowd analysis. It has been mentioned that this is also a very crucial application 

for smart cities as well (Capineri et al., 2016; Zaffiro & Marone, 2019). So, with the 5G, the latency 

time would be decreased and therefore more accurate monitoring and analysis of the data or crowds 

will be able to conduct. Thus, smart shopping malls could achieve a better understanding of the 

crowds could be provided such as detection of their lifestyle habits, purchasing behaviors, 

detection of crowds’ transportation routes, etc. Moreover, it should not be forgotten that Istanbul 

has a vast number of shopping malls as 133 (Gyoder, 2021). So, it would also be possible to detect 

what percent of crowds use other shopping malls as well. This situation would enable shopping 

malls to offer better and more accurate solutions so that it would increase the competition with 

them. Consequently, they would all transform into smart and satisfactory buildings that their 

customers are happier about it. Eventually, if shopping malls also transformed into digital or smart 

ones, it would not make their economy a more profitable one, but it would also extend their life 

cycle.  

In addition to why the existence of the smart city is important to adopt smart shopping malls, 

although demalling (Cavota & Limonta, 2013; Guimarães, 2019) is a fact about shopping malls, 

they still consist of a huge amount of people. Therefore, in a situation like pandemic or outbreaks, 

they are one of the possible places to expect viral threat since shopping malls contain a huge 

amount of people flow. It requires high availability of information shared from people to minimize 

these risks, also with the help of AI better coordination could be afforded through the parts of the 

city. Therefore, since it again points out the importance of tracking the crowds through the city, 

the existence of a smart city would again increase the performance of the smart shopping malls. 

So, in a place like shopping malls which contains a vast amount of people should be managed and 

monitored very carefully especially in times like extraordinary situations such as outbreaks. 

Therefore, with the help of smart city technologies such as identification, tracking, and forecasting 

the crowds with the help of AI (Inn, 2020), smart shopping malls could manage and coordinate 

their environment in a healthier way to provide an appropriate atmosphere for their visitors. 

Furthermore, it should not be forgotten that this argument could also be valid for the security 
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aspect. Facial recognition and infrared technologies (Inn, 2020) could help to detect the suspected 

people through modes (for example transportation, shopping malls, etc.) of the smart city. 

Another aspect that should have been pointed out is privacy and security concerns about the 

innovation itself because since the application is mostly based on data analysis, there is definitely 

a risk that people’s privacy might be violated, and even worse it could be used as harmful 

intentions. It has been examined that implementing smartness into the city or any part of the city 

is up to smart people, smart technology, and smart collaboration (Timeus et al., 2020), by 

collaboration, also means the role of the governments. The reason is, as stated, smartness comes 

with some side effects such as the risk of privacy and security violations. Therefore, the 

government holds a crucial role in this part because the government’s presence should be strict by 

fines that should be discouraging to violate these regulations. Also, the roles should be distributed 

by not only focusing only who pays most, but also according to which companies could act 

ethically based on the concerns about privacy and security. Furthermore, it is supported by our 

ideas that the existence of smart cities would maximize the efficiency of smart shopping malls 

because in a smart city the most essential aspects of it would be using the people’s data such as 

transportation, urban planning, and economy of cities. So, governments would have the ultimate 

control of it, and they should be managing bureaucracy wisely by not only focusing on the 

economic aspects but also social concerns of it. 

All in all, from our past research study and from the responses that we’ve gathered through our 

interviews existence of a smart city could not only make the process of the adoption of smart cities 

easier, but it could also maximize the efficiency of the smart shopping malls. Smart shopping malls 

would require a well-established infrastructure to enable the devices to interact. Therefore, the 

existence of a smart city would enhance the efficiency of the smartness of the shopping mall by 

allowing its functions to interact with hardware as much as possible. Also, it is beneficial in terms 

of the available amount of data, the more modes in a city that can collect data, the better 

information to conduct analysis. Moreover, it also helps to provide more accurate offers to 

customers if shopping malls would be able to do what crowds did before they come into their shop, 

this is possible if a city transformed into a smart one. However, it is also mentioned how significant 

is the role of the government and the adoption of new upcoming technology, 5G. All these facts 

made us support the idea of the existence of smart cities to maximize the efficiency and the 

adoption of smart shopping malls.  
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6.1.2 Organizational Aspects 

As mentioned in several previous parts, the organization aspect of the TOE framework focuses on 

the resources of firms and the complexity of the management structure (Baker, 2012; Zhu et al., 

2004; Rogers, 1983). For our case, it should be interpreted as how society is ready for this 

innovation and how stakeholders could perform in this subject.  

Therefore, for organizational aspects, “Shoppers’ Experience”, “Retailers’ Experience” and “Mall 

Managements’ Experience” are evaluated under this subject. There is data which supports the fact 

that people in this industry need more opportunities to increase their revenue or enhance their 

satisfaction (from the shopper’s perspective). In terms of resources, since the city has a high 

population there is enough amount of data that have accumulated which could increase the 

performance of the analysis. So that retailers could not only provide a decent atmosphere but also 

with the help of Big Data and IoT they could figure out their customer’s needs and expectations in 

a more accurate way. However, since this aspect of the TOE framework focuses on the resources, 

infrastructure ability should also be evaluated under this subject because it has a huge influence 

on the performance of this innovation. 

6.1.2.1 New Shopping Experience 

It is a fact that smartness would also add value in terms of sustainability to the shopping malls. 

However, although smartness is very important not only from the perspective of how it is beneficial 

for the environment, it is also very useful to construct a unique experience for the customers. The 

interviews we’ve conducted led us to point out the fact that shopping malls need to offer a new 

experience to their customers. Thanks to continuous development in technology, digitalization is 

the solution for those expectations. With the Internet of Things and Artificial Intelligence shopping 

malls could create new platforms or innovate the existing ones to satisfy their customers so that 

they could decelerate the demalling.  

We tried to seek out how smartness would create value which would promote customers to increase 

the usage of shopping malls. Also, we have asked a not same but similar question to the 

interviewees from technology companies. First of all, according to shopping mall managers, in 

order to reach the customers, although most of the shopping malls have an application for their 

customers, they have to innovate these platforms. The reason is they are not enough customized to 

satisfy the customers’ needs. The existing platforms or applications mostly serve to enable 

customers to find their ways in the shopping center. Although it is a useful function for some 

customers, it is not enough capable to attract possible customers or satisfy the existing customers’ 

needs. Therefore, shopping malls should design new platforms and applications based on IoT, AI, 

big data, or crowd analysis. These applications need to be customized for the customers. For 

instance, they could see their purchasing history from that shopping mall which would also 

contribute to the loyalty programs.  

Furthermore, those applications also could be used as in-time campaigns through the application 

when customers visit the mall. Of course, the condition should be that customers need to connect 

Wi-Fi so that malls could also trace their actions through the mall and conduct an accurate analysis. 
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Also, these applications could be customized to show the density of the stores. This would not 

only give an opportunity for the customers to optimize their time in the mall but since they need 

to connect through the Wi-Fi to use the application, those customers could also be attracted by the 

instant campaigns. With this occurrence retailers also would have the opportunity to promote their 

products in an alternative channel and according to our respondent’s mobile marketing would be 

very beneficial when compared to other channels. The reason is not all people go to the shopping 

mall with a specific idea or purchasing action in their mind. Most of them have some idea about 

what type of product they are planning to buy, but not from a specific brand. So, if those 

applications are transformed into a more customized one such as enabling customers to filter what 

they are looking for and then list the stores, it would increase the competition between the stores 

which would end up as a better service for customers. However, although the competition would 

increase between the stores which might seem like a challenging aspect for the retailers, there is 

definitely a fact that stores would have an extra competence in this scenario by having another 

channel to promote their service or product. Furthermore, to continue from the retailer’s 

perspective, with smart solutions such as using sensors and hardware to detect the number of 

people visiting, stores would be able to find the demand more accurately. This ability would affect 

the whole supply chain performance of the brands. 

What we are trying to point out is, nowadays almost everything is being transformed into another 

version of itself because the existing technologies enable that. Therefore, the firms which do not 

adapt themselves in the new era will face the threat of extinction. The reason is people’s horizon 

gets broadened with these innovative technologies. So, in a correlated way, their expectation and 

need change. This is why smartness could bring the experience that people are looking for the 

shopping. Almost every people have a smartphone, this is the ultimate prerequisite to 

implementing smart solutions. Hence, by not ignoring all these facts, the adoption of smartness 

into shopping malls could create value by affording a much more sustainable environment for all 

stakeholders (customers, retailers, workers of malls, transportation, and ecosystem) of the 

shopping malls. Also, since the smart solutions would enable to interact with the customers, mall 

managers and store managers would have the ability to extract a more customized and accurate 

customer profile. Moreover, with these smart interaction systems such as applications or platforms, 

malls would not only able to satisfy their existing customers’ needs so that they would minimize 

their customer turnover, but also since malls would be offering unique experiences and 

economically more viable deals through these platforms, they would also increase their number of 

customers by attracting non-existing ones. 

 

6.1.3 Environmental Aspects 

Environmental aspects focus on the legal environment, economic environment, business partners, 

and competitors (Lin, 2017; Sun et al., 2020). Therefore, in our case, to fulfill sustainability 

requirements and increase a firm’s reputation through society, companies give huge importance to 

their sustainability performance. Therefore, we have evaluated the categories of “Energy and 
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Water Consumption” and “Waste Patterns” under this subject. In addition, the legal barriers are 

also a part of this aspect which is GDPR.  Although it has been also viewed under the technological 

aspects, it is accurate to point out that it’s also related to environmental aspects in the TOE 

framework. 

6.1.3.1 Sustainability 

As with most of the smartness implementations, one of the most common perks of transforming 

things into smart is sustainability. The reason is smartness provides better coordination and control 

over the systems so that the process could be optimized for the desired purpose. Hence, it should 

not be forgotten that optimal things are usually the more sustainable things. So, speaking for the 

shopping malls, they occupy huge places, so it has an impact on the environment. It has also been 

stated that shopping malls cause sustainability and traffic-induced environmental problems (Erkip 

& Ozuduru, 2015). Also, it has been mentioned that shopping malls cause not only environmental 

problems but also social problems which affect sustainability (Han et al., 2019).  

 Furthermore, as we stated, the most common response that we have gathered during our interviews 

while seeking why shopping malls should transform into smart ones is the fact that it would benefit 

sustainability. The first aspect of how smart shopping malls would contribute to sustainability is 

better management of energy and water consumption. The transformation of shopping malls into 

smart ones is basically implementing the infrastructure into the shopping malls so that it would 

enable the “things” to interact with each other. In other words, transforming the building into a 

smart one. It has been examined that one of the most significant facts of smart buildings is better 

management of energy consumption (Pan et al., 2015; Jia et al., 2019). Therefore, by implementing 

the infrastructure and the hardware such as sensors or other products that can communicate with 

each other, shopping malls could monitor their area in an easier way, so it could be adjusted in an 

optimal way according to the density of the shopping mall.  

Moreover, this fact would not only contribute to sustainability and would increase the shopping 

malls’ reputation in the society, but it would also end up as less expenditure in terms of cost for 

the shopping malls. The fact that our respondents’ statement about how big the share of energy 

and water expenses of overall margin is put more value onto this statement. In addition, according 

to our respondents, retailers one of the biggest complaints is the rent prices which causes 

demalling. With this relief from the energy and water consumption, shopping malls could adjust 

the prices in a less costly way so that it could encourage retailers to stay in the shopping mall rather 

than moving into online platforms.  

Also, another aspect is shopping malls could offer unique experiences to their customers with the 

help of IoT sensors. Rather than focusing only on lightning, heating, air conditioning, they could 

also create a platform to allow shoppers to view the density of the stores so that people could 

optimize their route within the shopping mall. Moreover, in addition to how smart shopping malls 

could create value in terms of sustainability, according to mall managers, one of the other expenses 

for them is the management of the waste. There are many thoughts about why it is important to 

see waste as a valuable resource to create a more sustainable economic framework while also 
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contributing to the environment (Nizetic et al., 2019). It is vital to point out that shopping malls 

are the buildings that create many different types of materials to waste such as plastic, food, and 

electronics. Also, considering the number of shopping malls in Istanbul would give some idea 

about how important the control of the wastes for the shopping malls is. At the same time, as a 

confirmation, our respondents did state that it takes a large share of their expenses. Therefore, the 

ultimate ability of smart solutions in tracking and monitoring shopping malls could enable the 

stores inside to manage this process in a less harmful way. By creating a platform, stores could 

monitor their waste situation, with this they could not only minimize the overall waste, but also 

they could manage this situation in an optimal way by tracking their waste rates. Also, shopping 

malls could establish a business model to promote the stores to minimize their wastes by offering 

them some campaigns (ex. Discount in the rent prices according to their waste rate). With this 

application, shopping malls could use their resources as a more efficient way by having the 

competence of continuous track of the waste situation, also, since the shopping malls occupy a 

huge place in the city of Istanbul, it would have a certain impact on the overall sustainability 

performance of the city. Therefore, it would not be naïve to state that smartness could provide 

sustainability for shopping malls in economic, environmental, and social ways.  

 

6.2 Life-Cycle Theory adoption to shopping malls 
 

In this research, the life-cycle theory seemed to be adaptable with the shopping malls. There are 

some researches already made which are connecting life-cycle theory to shopping malls. Calvo-

Porral & Lévy-Mangin (2019) mentioned that shopping malls are also following the life-cycle 

steps which are introduction, growth, maturity, and decline. And Moccia (2012) mentioned that 

shopping malls already reached to maturity level. According to interviews we made with shopping 

mall representatives they were saying that their profits are at some steady level until the pandemic 

and with Covid-19 both their profits were going down as well as with retail shop owners in the 

shopping malls. When we think about the popularity of shopping malls in Turkey and especially 

in Istanbul, this is a serious concern for the future of shopping malls. Turkey is still countable as 

an emerging market for shopping malls (Nicoleta & Cristian, 2009). With profits starting to 

become steady and with the effect of Covid-19 on shopping malls, some major changes are needed 

in shopping malls. Shopping mall’s age, changes in the behavior of shoppers, changes in markets, 

competition between shopping malls, and technology are all factors that can be countable for 

affecting and determining the stage of its life of shopping malls (Carn et al., 1995).  

From the interview data, we can understand that the shopping malls in Istanbul are at the end of 

their growth period or starting their maturity period. With the transformation of shopping malls 

into smart ones, we are foreseeing that the maturity period can be delayed. The main reason behind 

this is the possible infrastructure is already being deployed by transforming into a smart city. And 

with the new technologic developments and with new opportunities for the customers shopping 
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malls in Istanbul can still continue on their growth stage. And for the future life-cycle theory can 

still be used as a method for assessing shopping malls.  
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7 Conclusion 
 

In this section, the research questions of the study are answered and the whole study is 

summarized. It also briefs regarding the limitations of the research and the future possibilities. 

The reason that led us to conduct this research was the ability of smartness to develop products, 

services, or operations. Smartness gives the opportunity to get close to optimal more than before. 

Therefore, by inspired by the studies which focus on the problems of the cities (Örselli & Akbay, 

2019; Harrison & Donnely, 2011) and the shopping malls (Ameen et al., 2020) which many authors 

stated that some shopping malls face the fact of “demalling”, and many will be facing it in the 

upcoming times (Cavota & Limonta, 2013; Natalicchio, 2018; Guimarães, 2019), we have focused 

on the research are of how smartness would be effective for the shopping malls. So, two research 

questions have been formulated which are:  

• How could the smartness and technologic applications from smart cities create value for the 

shopping mall transformation?  

• What are the determinant aspects of the transformation of shopping malls towards smart 

shopping malls?  

So with the help of the posed research questions, according to the TOE framework we conclude 

our research with summary of the each factor. 

• In terms of technological factors, this paper points out is how smartness might add value to 

shopping malls with the assumption of successful implementation of smartness. The first 

aspect is sustainability. Transforming buildings into smart ones has already been pointed out 

as creating the opportunity to increase sustainability (Pan et al., 2015; Jia et al., 2019). Also, 

similarly, one of the most crucial issues with shopping malls is sustainability according to 

many authors (Erkip & Ozuduru, 2015; Han et al., 2019). Furthermore, according to our 

respondents, smart solutions in the shopping malls stores would have the ability to monitor and 

trace their consumption rates in terms of energy and water consumption. Also, they would be 

able to manage their waste in a more visible way. Furthermore, since smart solutions enable 

the stores to manage their wastes and consumption rates it would end up as a more sustainable 

situation for the stores in terms of environmental, economic, and social ways.   

 

• Regarding organizational factors, after the interviews that have been conducted with the 

technology companies and shopping malls, it has been sought out some aspects that might 

answer our research questions. First of all, the existence of the smart city was essential from 

our interviewee’s point of view to adopt smartness into shopping malls. This has been 

confirmed from our side by the literature review that we have created. From many points of 

view, the existence of a smart city would not only make it easier the adoption of smartness into 

shopping malls in terms of availability of infrastructure and being beneficial in cost but also 

the performance of the smartness in the shopping malls would be maximized from a different 
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point of views. This paper viewed many authors who point out the infrastructure as one of the 

biggest challenges and barriers for implementing smartness into things (Mehmood et al.,2017; 

Zhang et al., 2017; Wenge et al., 2014). In addition, it is also stated from our respondents that 

already existing infrastructure would eliminate the cost aspect or minimize it. Furthermore, 

many aspects have been considered to show the significance of the existence of smart cities to 

adopt smart shopping malls. The importance of the amount of the big data while conducting 

analysis to implement smart solutions, much better coordination among the modes of the city 

after the implementation of 5G so that more accurate customer profile creation, the availability 

to conduct a better crowd analysis in order to detect the valuable aspects in the society are the 

aspects that we have sought out which demonstrates why the existence of the smart city is 

essential to adopt smart shopping malls by inspiring from our past research analysis and the 

interviews. 

 

• In terms of environmental factors, in addition to how smartness would create additional value 

for the shopping malls, it has been stated that people are looking for new shopping experiences. 

The real reason behind this fact is the emergence of new technologies. With these novel 

developments in technology people’s horizon is broadened and they are aware that almost all 

services are getting transformed into new versions so that their experience could get enriched. 

Therefore, regarding this expectation, with the smart solutions shopping malls could create 

new platforms to satisfy this experience need by offering more customized campaigns or offers 

through applications. Hence, consequently, malls would not only attract new customers to their 

areas, but they would also minimize their customer loss into online shopping platforms. 

Besides this aspect, also it has been mentioned that smartness would increase the competence 

of the stores in the shopping mall. What is essential about this fact is with the smart solutions 

stores would be able to conduct a better analysis in terms of demand which would also come 

up as a more sustainable environment because their transportation and inventory costs would 

get close to optimal. 

All in all, going to the mall is becoming an activity, something to do to have fun or go on a date 

or out with friends. Shopping malls realize that and there is a trend to rent spaces to businesses 

that add to going out experience as well for their customers. Something Amazon can’t and don’t 

want to compete with malls on. To add more, it is ironic, but Amazon has shaken up the status 

quo. It’s not just traditional shopping malls and stores that are reinventing themselves. Amazon 

has ventured into brick-and-mortar stores too.  

To conclude, by getting inspired by how smartness would create value for the cities, this paper 

focused on a specific model of a city which is shopping. According to our literature review and 

data analysis, there are some aspects that smartness could create value for the shopping malls. 

However, it has been viewed that there are also some determinant aspects that could play role in 

the adoption of smart shopping malls, the existence of the smart city. Furthermore, also it has been 

examined that the adoption of smartness into shopping malls could create an environment for the 

malls and cities which is more sustainable both in environmental, economic, and social ways. 
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Although there are very few studies regarding the relationship between smart cities and shopping 

malls or how smartness could be a competence for the shopping malls considering the inevitable 

developments in technology it would make researchers dig into this topic more than before because 

not ignoring but accepting the science is the reason behind the civilization. 

 

7.1 Limitations 
 

Smart City applications are still under development both in the world and in Turkey, and these 

applications are being tested in pilot regions. Making an entire city smart is currently a difficult 

process due to bureaucratic and infrastructural problems. Therefore, applying these applications to 

shopping centers in general can be seen as a theoretical and pilot study. To gain more knowledge 

about smart shopping malls and to go deeper in transformation of shopping malls more 

development is needed. Also gathering data from only one shopping mall was limitation and 

reaching to people in higher management levels were also tricky.  

 

7.2 Future Research 
 

This study focused on smart shopping malls, how they could be more valuable with the adoption 

of smartness into shopping malls. The possible future research areas might be getting into deeper 

to challenges and barriers in terms of technological, economic, and regulatory. Moreover, the 

possible novel technologies could be the new research area for implementing into shopping malls 

such as VR and AR. Also, according to our data, “smartness” could be transformed after the whole 

implementation of 5G globally. This new possible radical innovation could have impact on several 

areas of literature, and it will have influence on retailing as well.  

Furthermore, there is no discussion on shopping over the internet causes great harm to shopping 

malls, so retailers of ready-made clothing, electronics, books, etc. companies will close most of 

their stores in shopping malls in order not to pay rent unnecessarily and reduce their profit margin. 

Places that offer real-life activities such as cinema, billiards, bowling and fitness will be able to 

continue their existence in shopping malls for a long time, but their era will end after virtual worlds 

like the metaverse become dominant. On the other hand, we think that cafes and restaurants will 

be the ones that have survived the longest. Observing the situation of shopping malls if metaverse 

become more serious will be interesting for the future. 
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9 Appendix 
 

9.1.1 Interview Guide 

Introduction 

• What is your role in the organization? 

• When did your company started working towards smart city applications? 

 

Opinions about Smart City Applications 

• What is a smart city means for you and how can you define this term?  

• How are you handling/directing your operations toward the smart city? 

• Do you got some dedicated department for smart city projects or doing some partnership? 

• There are many aspects to implementing smart city projects.  Mainly in which areas you 

are focusing on for Turkey? 

• What are some challenges you are facing while implementing your projects? 

• Who are the main stakeholders for smart city projects in Turkey? 

• What are the benefits for your company for implementing the smart city concept for 

Turkey? 

• How do you tackle privacy issues for data gathering and for data analyzing steps? 

 

Opinions about Smart Shopping Malls 

• Do you think that big data applications can be used in shopping malls? 

• Why do you think shopping malls are losing their popularity and profits lately? 

• Very intense data exchange is required for shopping malls, what effect do you think the 

5G technology will have on this issue, does Turkey have the infrastructure suitable for 

this right now? 

• How does internet shopping affect the occupancy rate of the shopping mall you work 

with? 

• What are your applications for smart shopping malls right now? 

• What are your plans for compensating for the loss coming from online shopping? 

• How did Covid-19 affect you and how do you plan to make a comeback by making 

changes after Covid-19? 
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