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Abstract— Smart city development is a response to address 
the issues of urbanization and need for flexibility and agility in 
delivering services to citizens. City as a complex system of 
systems needs to be efficient, inter-operable, and integrated. 
Thus, similar to systems integration in enterprises, integration 
of city systems provides flexibility and access to real-time 
information for creation and delivery of efficient services. In 
addition, Business Process Change is essential for systems 
integration in smart city development. Similar to business 
process change in the private enterprises, there are a number 
of challenging dimensions in smart city development. This 
conceptualization research considers a city as a large-scale 
enterprise and attempts to design a business process centric 
model for city’s systems integration.  

Keywords—smart city; systems integration; business process 
change; smart city dimensions 

I.  INTRODUCTION 
Today’s fast growing urbanisation in the world is being 

one of the main concerns of the governments and authorities. 
Only 30 metropolises in the world have accommodated 10% 
of the global population. In the other figure, 25% of the 
world’s population are living in 600 cities [1][2]. Therefore, 
those metropolises have to deliver high quality services to 
the large number of citizens. They should also interact with 
citizens immediately, efficiently, and effectively. For 
instance, they should provide immediate access to 
information, easy access to offices virtually rather than 
through physical offices with long queues, answer to 
citizens’ questions, and resolve their problems [3]. In other 
respects, the cities’ authorities should develop liveability for 
all citizens. Liveability and sustainability of the city are 
provided by making all components of a city smart. 
Developing smart city means all components, systems, 
subsystems, information, people, and business processes 
within the city should be smart, connected, and inter-
operable. Therefore, integration is a necessity for Smart City 
Development (SCD), and it has many dimensions and sub-
dimensions that should be considered in all of its steps.   

Since 1940s and 1950s, systems integration has become 
the most important and useful change within the enterprises 
to enhance their business performance and provide cheaper, 
quicker, and high quality services [4]. Systems integration in 
private enterprises has also a number of dimensions and 
drivers that have been / are being explained by researchers. 

Business Process Change (BPC1), which is also the most 
challenging aspect of systems integration, comprises some 
dimensions that should be precisely considered in systems 
integration.  

The aim of this research is to conceptualize SCD in 
aspects of systems integration, BPC, and their dimensions.  

The objectives are as follows 

- Explore the literature regarding  

o City’s systems, SCD, and its requirements 

o Systems integration and its dimensions 

o BPC and its dimensions and approaches 

- Making relationship between SCD and systems 
integration in enterprises 

- Designing a systems integration model for SCD 

The next section of this research provides a literature 
review in the context of SCD and conceptualizes its 
necessities. Section III explains systems integration in 
enterprises and its dimensions. Then, BPC as a prerequisite 
for systems integration in both enterprises and SCD will be 
conceptualized. Finally, a model for city’s systems 
integration will be given.  

II. SMART CITY 

A. Necessity of Urban Innovation 
Currently, the fundamental human needs (physiological 

needs, safety, love, esteem, and self-actualisation [5]) have 
been advanced by factors such as globalisation, technology, 
and dramatic growth of urban population. Right to live in 
clean and green environment, to receive efficient and on-
time health and social care, to economic growth, to be freely 
and conveniently mobile, to be easily informed, connected, 
and communicated are some examples of modern 
requirements, which are usually unseen or remained as 
unsolved challenges, especially in urban environments. 
These modern needs/rights cause current challenges for city 
authorities and the governments. For example, Birmingham 
City Council (UK) has categorised this challenges into seven 

                                                           
1 BPC is defined as analyze, redesign, and improve the existing business 

processes to achieve a competitive advantage in performance [36]. 

2015 International Conference on Computational Science and Computational Intelligence

978-1-4673-9795-7/15 $31.00 © 2015 IEEE

DOI 10.1109/CSCI.2015.10

313

2015 International Conference on Computational Science and Computational Intelligence

978-1-4673-9795-7/15 $31.00 © 2015 IEEE

DOI 10.1109/CSCI.2015.10

312



categories of economic, well-being, mobility, environmental, 
digital inclusion and skills, joined-up approach, and access to 
data [6].  

As discussed by earlier researchers (such as [1][2][7]–
[12]), rapid urbanization and deficiency of city services are 
the main issues for current and especially for the future 
cities. Rise of crime rate, waste management, traffic 
congestion, air pollution, massive energy demand, waste in 
energy consumption, and many more are the problems 
caused by rapid growth of urban population. These are all the 
challenges that the future cities will be faced, and smart city 
is a response to them [13].  

Current improvements in individual city’s operations and 
providing services achieved by technology innovations and 
engineering-based attempts are not enough to have a smart 
city. City should be seen as a system of systems, which 
interact, communicate, and share information with each 
other. The result of the collaboration through those systems 
is providing efficient, effective, and real-time services for the 
citizens. Therefore, their business processes are also changed 
from traditional and individual to cross-sectoral. Thus, for a 
sustainable living in the future cities, the cities should be run 
in a different way. In fact, the business processes within the 
cities should be modified and transformed [3][12][14][15].  

B. Smart City needs Smart Everything 
For developing a smart city, everything within the city 

including people, businesses, technology, processes, data, 
infrastructures, consumption, spaces, energy, strategies, 
management, and so forth should become smart. Considering 
everything is smart means these components should be 
connected, be supporting each other, use each other’s data, 
and there is no waste. Thus, it is not only about 
implementing and using smart and innovative technologies. 
The technology should be a part of an integrated system, 
which creates smart city [16]. All pieces of technology in the 
city must also be integrated. In addition, we should create 
standards for smart cities [17]. Business processes are the 
other parts of this system that create the city services. They 
should be flexible, connected, dynamic, and agile [18].  

For smart city, smart information and smart people are 
also required. Information should be easily useable, 
shareable, and connected. The role of IT in integration of 
systems and applications in various public sectors and 
governmental organizations has been highlighted. Local 
Government Authorities (LGAs) have implemented different 
IT systems for automation and improvement of their 
business processes and provide agile, flexible, and more 
efficient city services. Now, this role will be more prominent 
in systems integration across various sectors for providing a 
smart environment and facilitating more joined-up and 
citizens-centric services [19]. People should also interact 
with each other and with everything else like technologies, 
devices, and offices in an intelligent and smart manner. They 
should act as an integral part of economic, social, and 
cultural development of the city. They should also know how 
to use and interact with the smart facilities of their smart 
community [20]. Thus, for having a smart city all of these 

dimensions plus business processes should be changed and 
aligned with the integration process.  

Moreover, integration is the most important necessity for 
developing a smart city, because it is a key task in nearly all 
areas of SCD. In addition, citizens do not need the 
information, which are locked within the silos of public 
sectors throughout the city. They need their requirements to 
be met by seamlessly connected services that are delivered 
by using all information and knowledge generated by the 
sectors and this is achieved by cross-sectoral city systems 
integration [19].  

III. SYSTEMS INTEGRATION 
Agreeing that integration of city systems is necessary for 

SCD, it has to be clarified that what does systems integration 
mean. Integration has a particular meaning, which differs 
from the concepts such as inter-connection or inter-
communication. The components of a system can be 
communicating with or linked to each other in order to 
perform the activities. This system called “inter-
communicated” and “inter-connected”, not necessarily 
“integrated”. The departments/subsystems of the proposed 
system are connected to each other reciprocally, but without 
integration, they cannot be considered as a whole, because 
there is no seamless flow of information and processes 
between them [21][22].  

Systems integration is a common term in private 
enterprises. It has been a crucial goal for enterprises since 
1940s, in order to improve their performance by sharing 
data, accessing real-time information, making decisions on 
time, and perform their business processes efficiently and 
effectively. Integration is a necessity to connect all business 
processes performed by different departments and 
organizations in order to exchange information amongst 
them. City as a system of systems is also considered as a 
large-scale enterprise, which includes all of its elements. 
Therefore, systems integration should be performed for SCD, 
similar to private sector in principle, but different and more 
complex in detail. Moreover, integration of technology with 
new business processes and organization builds an 
environment where employees can easily collaborate and 
communicate with each other and organizations’ 
departments [23][24]. 

Overall, integration of enterprise systems itself is the 
main benefit and core capability for organizations, and that is 
all about access to real time information by all sections of an 
enterprise [4][25]. 

A. Systems Integration Key Drivers 
Reference [23] has stated systems integration in four 

aspects of interconnectivity, interoperability, semantic 
consistency, and convergent integration. First, three of them 
are technology-oriented terms, but last one represents 
systems integration as a convergent of technology, people, 
process, and knowledge. Moreover, reference [26] believe 
that systems integration is a radical change in business. 
However, their research concentrates on people aspects. It is 
critical, in a successful systems integration, to improve all 
aspects of the business key drivers, which are processes, 

314313



people, and technology as well as flow of information 
amongst them. These are introduced as systems integration 
key drivers. In addition, the definition of “system” itself 
includes these key drivers and they defined system as a 
collection of entities including process, people, and 
technology [27]. Moreover, reference [28] called them sub-
systems of an organisational system. Thus, for integrating 
enterprise systems these triangle elements should not be 
considered separately and they have to be integrated. 
“People” are implementers of BPC, and “technology” is an 
enabler to perform business processes as quick and easy as 
possible. Technology allows people to manage [29]. Flow of 
data and information through all of these elements is also 
necessary especially when technology is inserted for BPC 
[30]. Consequently, enterprises need to have eager and 
prepared people, along with appropriate technology as an 
enabler for a successful Systems Integration. They also have 
to change their business processes. Thus, BPC is main area 
of activities in systems integration, because integration of 
business processes addresses some issues in other areas of 
systems integration. Thus, enterprises should shift from 
functional-oriented integration to process-oriented 
integration [31][32]. In addition, reference [33] identified 
three main challenging areas that need to be considered by 
organization’s managers for a successful systems integration. 

IV. BPC 
According to Mintzburg’s organizational structure [34], 

Contingency theory [35], and as concluded by reference 
[33], for a successful systems integration, the organizational 
structure should fit to ES integrator (such as ERP). In order 
to achieve this goal, a number of changing in business 
processes is required. Business process change/redesign is 
necessary to change, improve, and integrate existing business 
processes, using some approaches, tools, and techniques 
such as BPMo, BPR, TQM, and Six Sigma [36][37]. 

BPC is a complex project, which is affected by 
enterprise’s capabilities such as change management, project 
management, and IT, and needs to be managed and planned 
carefully [37]. It is a complex task for improving business 
processes and organisation performance [38]. Reference [39] 
considered the role of technology and people in BPC for 
systems integration. They have defined BPC as a strategy-
driven improvement and re-design of business processes 
through management, IT, organizational structure, and 
people in order to achieve competitive advantage in 
performance. The enhancement of business process 
performance in terms of quality, adaptability, value, 
sensitivity, and customer contentment are some meaningful 
advantages of BPC [26].  

Sometimes Business Process Reengineering (BPR) is 
explained as same meaning as BPC. Reference [39] have 
also discussed about the confusion regarding the terms BPR 
and BPC. Contradictory, they have synonymised BPC and 
BPR and have utilised BPR steps for BPC stages, by 
considering BPC and Business Process Improvement (BPI) 
synonymous and theorising that “both BPC and BPR are 
included in business process redesign definition” [39]. In 
contrast, reference [40] explained that both BPR and BPI are 

included in business process redesign. In addition, according 
to definition of BPC by reference [39], as well as described 
by reference [41], BPC is equal to redesigning business 
processes. As a result, BPR and BPI are included in BPC. 
Moreover, reference [39] have introduced BPR as a radical 
change and BPC as an incremental approach. However, as 
defined by many researchers, BPR is an approach/technique 
for BPC, in order to improve business performance 
dramatically [37][41][42]. Therefore, BPR is a sub-category 
for BPC, which can be done in two different 
approaches/modes: revolutionary/radical (e.g. BPR) or 
evolutionary (e.g. TQM) [40] (Figure 1). In other words, 
BPC comprises many tools and techniques, which pursue 
one of the evolutionary or revolutionary approaches. Hence, 
enterprises (including large scale enterprise of city) have to 
learn how to do both [43]. 

 
Fig. 1. BPC approaches (adapted from [37]) 

A. BPC dimensions 
The enterprises and cities are threatened by many 

challenges, risks, and dimensions to go through a 
comprehensive BPC for systems integration. Therefore, 
paying attention to all dimensions of BPC especially for 
cities is essential. Practically, all BPC tools, techniques, and 
approaches have also been developed to facilitate the 
procedure and address the challenges of BPC. In addition, 
the success level of BPC depends on their capabilities to 
address those challenges and dimensions [37]. Thus, 
cognition of those challenging dimensions is crucial before 
performing any change in business processes.  

Reference [38] believed that BPC includes many 
challenges such as inter-dependencies between processes, 
departments, stakeholders, their attributes, and applications. 
These are just some challenges that enterprises and cities are 
involved during changing the business processes, but there 
are many challenges in two other dimensions, which are 
people and technology. In fact, the challenges of systems 
integration can be categorized according to systems 
integration key drivers. Thus, the dimensions of systems 
integration for SCD will be human related, BPC related, and 
technological. Nevertheless, again the BPC challenges are 
involved with “People” and “Technology” aspects (Figure 
6). For instance, “ability of employees to learn”, “cultural 
readiness”, and “interpersonal relationship” are imperative 
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factors in BPC, which are directly rela
Moreover, “IT influence in BPC” [37] is
related challenges that need to be tackled b
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declared them as BPC challenges, because th
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According to Kettinger and Grover’s B
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technology, management, and structur
Nevertheless, the factors, which have been
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as management, because they are parts of ma
Thus, this research combines structure an
dimensions into a single managerial category

 

Fig. 2. BPC model (adopted from [45

In addition, this study categorises BPC 
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