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Abstract: The aim of this paper is to present the basic
charachteristics of smart cities and the way in which
program management application can contribut to the
process of smart cities development. Through theorethical
background of smart cities concept the main factors that are
nessesary for success of smart cities are being highlighted.
On the other hand, through the presentation of program
management it is stated in which way this managerial
concept can contribute to smart cities development. The
main conclusions of the paper are based on the analysis of
projects and programs of the most developed smart cities in
Europe. The research results of this paper presents the basics
for further analysis, accompanying the evolutionary progress
of this concept and the application of program management
as a managerial concept relevant wich can contribute to

1. INTRODUCTION

Since the industrialization, there has been a
sharp increase in the number of cities in the
world, which is confirmed by United Nations
data from 2016, even 54.5% of the world's
population lives in urban areas with a
tendency to increase up to 60% by 2030
(United  Nations, 2016). Based on
International Project Management Association
(IPMA) research, it is projected that the world
population until 2050 is expected to be around
10 bilions, and almost 80% will live in cities.
Already at this moment, 60% of energy is
consumed and 70% of waste is produced in
cities, which in total represents a significante
risk for cities and their development IPMA,
2018).

Recently, many cities are increasingly using
technology to improve the quality of life of
their citizens and develop the smart city.
There is an increasing number of global

smart cities development.

Keywords: Program management, projects, smart cities.

conferences on this topic are organized: Smart
City Exbo World Congress i IEEE
International Smart  Cities  Conference
organized in the past six years.

In addition to conferences on this topic, many
scientific studies have been conducted
showing that: a) smart cities need to be on the
functintional at first, b) solutions made by
smart cities are an integrated solution that
encompasses multiple segments, c) initiatives
in one segment of society should not create
problems in the second segment, d) urban
development should be initiated by the state
and that e) citizens have a significant role in
urban development (Anttiroiko, et al., 2014;
Batty, 2013; Priano, & Guerra, 2016; Yeh,
2017).

What characterize smart cities are a series of
changes in different segments of society:
social, legal, economic, technological aspects,
public administration, organizational,
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infrastructure segment, transport and mobility,
environment (natural resources and energy)
(Ramaprasad, et al., 2017). Given the fact that
changes in these segments cannot be
implemented by a single project but by a
series of projects, and that all projects involve
a number of participants who must cooperate
with each other, there is a need to use an
appropriate management approach.

Program management includes managing

projects aimed to one joint goal.
Implementing multiple projects is actually
inevitable when it comes to urban

development, where each project makes one
type of contribution, but is an integral part of
a broader puzzle that cannot be completed
without a connection to other segments.

2. SMART CITIES

The development of a city is increasingly
observed through the level of digitalization
and modernization  (Jucevicius, 2014).
Digitalization is the process of using
technologies to improve the wusage of
information as a main asset and digital
business (Ringenson, et al., 2018), while
modernization represents the transition from
traditional to modern society and forms a link
between the current and future state of
development (Jong, et al., 2015).

There are several definition of smart city, but
all of then include Internet of Things (Perera,
etal., 2014; Zanella, et al., 2014).

Smart cities can be defined as the effective
integration of the physical, digital and human
systems into the built environment with the
aim of creating a sustainable and prosperous
future (BSI, 2014). According to another
definition, smart cities use information and
communication technologies to increase
operational  efficiency, availability of
information and quality of government
services and people (Liotine, et al., 2016). The
same authors believe that by applying
technologies, things acquire characteristics
similar to human behavior in order to properly
meet the needs of people and improve the
quality of life of citizens.

Certain authors, through their definitions of
smart cities, emphasize sustainability and

effectiveness, i.e. the ability of solutions to
function after implementation and the extent
to which solutions are focused on the needs of
citizens. (Forcan, et al., 2016; Ibrahim, &
Morsy, 2016; Mundula, & Auci, 2016). Smart
cities aims to implement as many initiatives as
possible based on the use of Internet and
communication  technologies and  thus
contribute to the development of cities
(Dameri, 2017). The concept of a smart city
has a multidisciplinary character, but the
focus of all definitions are the needs of
construction and application of technologies
for these purposes. (Batty, et al., 2012; Nam,
etal.,, 2011).

According to the above definitions, the
characteristics of a city to be considered smart
are: smart governance, smart economy, smart
construction, smart mobility, smart citizen
life, smart agriculture, smart health, internet
and open data.

2.1. Smart cities: Examples

Research studies are focused on the analysis
and classification of cities according to
different criteria - technological
achievements, attitudes and the degree of
involvement of citizens in the entire system,
the way of governance etc. In Europe, among
the most developed smart cities are
Amsterdam, Barcelona, London, Copenhagen,
Stockholm. At the global level among the top
ten of smart cities are Seoul, San Francisco,
New York, etc. In the following text of the
paper, we will present several cities in Europe
that have the status of the most developed
smart cities over the years.

2.1.1. London

London is the technology center of Europe
with over 46,000 companies from the IT
industry and the IT world and the main
headquarters of many innovative programs in
the field of digitalization of public
administration, health, finance, transport. The
Smart London plan was launched in 2013 at
the initiative of the Greater London Authority
(GLA). The plan was established with the aim
of implementing technology in the everyday
life of citizens, improving urban development
and the economy (GLA, 2013).
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London has been considered as the one of the
most developed smart cities in the world, with
a series of innovative projects based on
modern technologies. An example of such a
project is the construction of a Datastore
platform that contains various data about the
city and has open access for all citizens. The
platform, since its establishment, has been
used by more than 50 thousand different users
for various analyzes, establishment of policies
and rules, as well as numerous other activities.
The project was awarded by the International
Open Data Institute for a leader in local and
regional open data in 2015.

In addition, there is a number of projects
related to environmental protection. One of
the most serious projects is the Heatrow pods
project, which focused on the transport and
involves deployement of small cars without
drivers. One of the projects is Innovativels,
which involves upgrading new metro stations
using new technologies to enable a new way
of using metro stations enabling the transport
of 1.5 million people in just 45 minutes.

2.1.2. Barcelona

Barcelona was among the first in the world to
introduce a new evolutionary system of smart
cities 3.0. This system is a combination of the
systems, 1.0. and 2.0. The system 1.0. it is
mostly used in South Korea and is a
technology-driven system. Smart City 2.0. is
focused on the needs of citizens and the state
and is becoming more and more represented
lately.

The smart city development plan is led by the
state and refers to the digital infrastructure, to
solve the key problems of the citizens. The
plan seeks to establish a digital infrastructure
base to improve the functioning of the city in
the areas of health, energy, transport,
realestate etc. (Ruiz, 2017). Typical projects
with the most effects are Wi-fi routers for free
internet, air quality sensors, smart street poles,
bicycle rental system, smart parking system,
smart garbage cans, smart sensors in water
parks, etc. The most significant effects or
improvements were achieved in the field of
energy consumption, water, waste
management, environmental protection and
citizens' life standards.
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2.1.3. Copenhagen

Copenhagen is one of the most important
cultural and political centers in Europe, which
has been on the list of cities with the best
quality of life and is the leader of the green
city, due to the initiatives to reduce the
presence of carbon monoxide. The main goals
of this city are focused on the social and
environmental aspect through projects in a
clean and healthy city, increasing green areas,
encouraging the use of bicycles as a means of
transporting, organic food and a healthy
lifestyle. The most important projects are
related to the application for renting bicycles
for transportation, construction of bicycle
paths, construction of a special model of
bicycle (in cooperation with the MIT
Institute), construction of parks, etc.

The city implements many projects in
cooperation with companies, research centers
and universities. The Copenhagen Solution
Lab (CSL) incubator has been established to
enable new technology development for the
purpose of innovative solutions. Similar to
London, the Copenhagen Connecting platform
for digital infrastructure has been established,
presenting a real-time database as the basis for
development.

What is common for all three presented cities
is the great involvement of the state
administration in the process of creating a
smart city. Copenhagen has received many
awards in the past few years. CNN declared it
the healthiest city in the world in 2014 and
received the status of European green capital
the same year by the European Commission.

3. PROGRAM MANAGEMENT

International standard 1SO 21503 defines a
program as a temporary structure of several
components  (projects) that are jointly
managed in order to achieve a joint effect and
contribute to the achievement of strategic
goals and other benefits. (ISO, 2017). The
program management enables management,
administration, synchronization and
realization of several projects that are
interconnected and have the same goal.
Projects serve to get a particular job done,
while the role of the program is to achieve a
common goal and achieve benefits. According
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to the definition of the Project Management
Institute (PMI), a program is a group of
projects that have a common goal (PMI, 2017)
The program is also seen as a separate
organization with its own structure, resources,
processes and goals and which as such
functions independently to achieve its goals
(Kwak, & Anbari, 2009).

The paper specifically deals with the topic of
application of program management in the
process of smart city development. Program
management includes the phase of preparation
and definition of the program, program goals,
defining the time frame of required resources
and costs and analysis of the expected effects
of the program, to make a decision on the
justification of the program (Schipper, &
Silvius, 2018). Planning of time and resources
for each project, summarizing plans in a
central place, consolidation of plans into a
program plan, analysis of potential conflicts
between projects (especially resource),
decision making, revision of project plans,
project implementation, monitoring and
program control, are the following steps
(Gareis, 2005).

4. THE APPLICATION OF PROGRAM
MANAGEMENT IN SMART CITIES
DEVELOPMENT

Program management generally involves the
following phases, which can be applied in the
smart city development process (Gareis, 2005;
Milosevic, et al., 2010; Schipper, & Silvius,
2018;):

- Program preparation and planning -
The first phase is related to program
preparation and creation. At this
stage, it is necessary to select projects
that contribute to the program goal.
The preparation phase includes the
assessment of the feasibility of the
program, (the preparation of a
feasibility study), to provide the
financial and national evaluation of
the program, as a set of projects and
an assessment of long-term effects of
projects and the sustainability of the
solutions. The next phase is the
planning phase: specific objectives
and project’s results, the plan of
activities, key responsibilities,
resources, milestones, and budget for

the execution of the program are
defined, determined by the project
managers, project teams and the
program manager. Depending on who
is the initiator and owner of the
program, the organizational structure
and the governance system should be

defined.
- Implementation and monitoring -
Project managers together with

project teams work on the realization
of their individual projects, make
decisions related to their projects and
monitor development processes. The
role of the program manager at this
stage is to coordinate all project
managers and projects that make up
the program in order to achieve the
goal of the program. In this stage, the
monitoring  system  should be
established: key performance
indicators for each result, targeted
values, frequency of monitoring,
responsible person, reporting etc.

- Integration and program closer - In
the final phase, mutual integration is
necessary in order to control the
achieved results and enable the use of
the final solution. In the case of smart
cities and their projects, the program
is often not fully completed since
there are projects aimed to improve
the existing solution are often
launched. In any case, each of the
projects must be integrated into the
existing system.

Organizing the implementation a program is
more complex than organizing a single
project. The implementation of several
projects in the same time period, with
overlapping resources, and tracking the
contribution of individual projects to the
program’s  goal, makes the program
management process more complex. The
organizational structure of the program
consists of the projects, the program
ownership team, the program manager, the
program team and the program bureau,
depending on the program management
approach. From the city perspective, each
individual city development project has a
project manager and project teams that work
specifically on a given project. However,
when it comes to higher hierarchy level in the
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organizational structure, there are no specific
structures that are the same in all smart cities
and depend a lot on the size of the city, the
city management system, the economic
situation, technical support, etc. (Bjerner,
2018). If the state or city government has a
leading role in the process of city
development, the organization comes from the
state, which can form its own organizational
units for the preparation, planning,
implementation and monitoring of programs
(Carta, 2012; Chigona, et al., 2010).

There are two recognized challenges in smart
city development process: financing and the
involvment of a broader audience. Based on
the examples of cities around the world, it can
be concluded that the sources of funding are
numerous (state, public-private partnerships,
various funds, donors). The second challenge
relates to the involvement of key stakeholders
in the program implementation process to
provide them with monitoring activities and
results of control and evaluation of projects
within the program.

Based on the examples of the most developed
smart cities in Europe, a typical example of
the program is the program in Copenhagen
where there are projects that are largely
related, such as the bicycle project as the main
means of transport, the construction of a bike
path and the design of a special bicycle
model. In London, projects related to the
metro station are also part of the program, as
they involve several initiatives at the same
time that contribute to one common goal.
According to the Horizon 2020 survey
published in IPMA (2018), the goals of smart
city projects and programs in the most of the
cases are: development of an open data
platform for citizens; an open platform for
services to citizens, empowering citizens to
access data, creating an impact on the city.

5. SMART PROGRAM MANAGEMENT

Given the basic characteristic of smart cities,
and that is the application of new technologies
and digitalization, certain authors believe that
for the development of a smart city we need
,smart program management* (Bohli, et al.,
2015; Maritz, 2017; Obradovi¢, Montenegro,
& Bijelica, 2018). By introducing the concept
of "smart" whether it refers to cities or the
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way of management, we are achieving agility
and sustainability at the same time. In addition
to effectiveness, according to Ibrahim and
Morsy (2016), sustainability is a key element
of a smart city, while the application of new
technologies and its incorporation into
existing segments requires significant agility.
In today's world, these two concepts are
becoming indispensable and complementary
(Obradovi¢, Todorovié¢, & Bushuyev, 2018).

The smart version of project and program
management relies on new technologies that
should enable constant access to information
and a holistic approach to goals. Constant
access to information in the team is necessary
for decision making and actions on the project
within the program. Today's technology
development allows the usage of data
applications that users can have on their
phones. The aim of using technology for these
purposes is certainly to establish and maintain
collaboration within the program and effective
communication. The holistic approach to the
program goal is extremely important, because
the projects of smart cities should contribute
to its development and as shown in the
examples, they contribute to a program goal.

6. CONCLUSION

Based on the above, it can be concluded that
the application of program management
concept can contribute to better results of the
smart city development process, in the
segment of setting the program concept,
harmonization with strategic city goals, state
policy, defining program goals and
determining projects to be implemented.
Further contribution of this concept is in the
processes of planning, implementation,
control and evaluation of the program. On the
other hand, the feature of smart cities is
modernization, application of technologies
and digitalization. This further creates the
need to improve the way of management and
create a “smart” management, or an improved
version of the existing concept so that projects
and programs of the smart city can be
managed.

Innovation projects and a smart city
development  program  involve  many
stakeholders, from cooperants to the citizens
as beneficiaries, which makes them complex
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and creates the need for a systematized way of
management. Based on the abovementioned
successful examples of London, Barcelona
and Copenhagen, it can be concluded that they
implement a large number of programs in
their practice. The key challenges in
managing a smart city development program
are funding and citizen satisfaction as well as
all other stakeholders.

The paper presents a theoretical presentation
of the concepts of smart cities and program
management and presents conclusions about
the purpose and advantages of applying a
systematized way of management, in
accordance with the development trends of the
urban environment. The results of this paper
provide the basis for further analysis of smart
cities, following the evolutionary progress of
this concept and the application of program
management as a concept that can contribute
to the development process of smart cities
from the management aspect.

ACKNOWLEDGEMENTS

This paper is a result of the Project No.
179081 funded by Ministry of Education and
Science of the Republic of Serbia:
Researching Contemporary Tendencies of
Strategic Management Using Specialized
Management Disciplines in Function of
Competitiveness of Serbian Economy.

REFERENCES

Anttiroiko, A.-V., Valkama, P., & Bailey, S.
J. (2014). Smart cities in the new service
economy: building platforms for smart
services. Ai & Society, 29(3), pp. 323-
334. Retrieved 12 14, 2018, from
https://link.springer.com/article/10.1007/
s00146-013-0464-0

Batty, M. (2013). Big data, smart cities and
city planning. Dialogues in human
geography, 3(3), pp. 274-279. Retrieved

12 14, 2018, from
http://journals.sagepub.com/doi/10.1177/
2043820613513390

Batty, M., Axhausen, K. W., Giannotti, F.,
Pozdnoukhov, A., Bazzani, A,
Wachowicz, M., Ouzounis, G. &
Portugali, Y. (2012). Smart cities of the
future. European Physical Journal-

special Topics, 214(1), pp. 481-518.
Retrieved 12 15, 2018, from
https://link.springer.com/article/10.1140/
epjst/e2012-01703-3

Bjorner, T. (2018). How are smart cities
perceived by project leaders and
participants in an ongoing project: The
challenge of evaluating smart cities.
Retrieved 12 15, 2018, from
http://xplorestaging.ieee.org/ielx7/83982
15/8402638/08402650.pdf?arnumber=84
02650

Bohli, J.-M., Skarmeta, A. F., Moreno, M. V.,
Garcia, D., & Langendorfer, P. (2015).
SMARTIE project: Secure loT data
management for smart cities. Retrieved

12 15, 2018, from
http://ieeexplore.ieee.org/document/7104
906

BSI. (2014). Smart cities framework — Guide
to establishing strategies for smart cities
and communities. PAS 181:2014.

Carta, M. (2012). Creative City 3.0: smart
cities for the urban age. Retrieved 12 15,
2018, from
https://iris.unipa.it/bitstream/10447/7087
7/1/230 creative city 3.0 (ix biennal,
2012).pdf

Chigona, W., Roode, D., Nazeer, N., &
Pinnock, B. (2010). Investigating the
impact of stakeholder management on
the implementation of a public access
project : the case of Smart Cape. South

African Journal of Business
Management,  41(2), pp. 39-49.
Retrieved 12 15, 2018, from

https://137.158.155.94/handle/11427/28
228

Dameri, R. P. (2017). Smart City Definition,
Goals and Performance. Retrieved 12
14, 2018, from
https://link.springer.com/chapter/10.100
7/978-3-319-45766-6_1

Forcan, D., Ivi¢, M., Buranovi¢, D., &
Vukovi¢, V. (2016). Sustainable
development of rural areas - Case study
Vojvodina-Serbia. Skola biznisa, 2, pp.
1-13.

Gareis, R. (2005). Happy projects!. Wienna:
Manz Verlag.

GLA. (2013). (2013). The Smart London
Plan. London: GLA .

53



M. Todorovi¢, J. Vojvodic¢

Ibrahim, M. A.-A., & Morsy, D. M. (2016).
Smart Cities and Sustainability: A Set of
Vertical ~ Solutions for  Managing
Resources. International Journal of
Environment, 5(3). Retrieved 12 14,
2018, from
https://sciencetarget.com/journal/index.p
hp/ijes/article/view/706

IPMA. (2018). Realizing Smart Cities through
Project, Prgram and Portfolio
Management.  Zurich,  Switzerland:
Inerantional Project Management
Association IPMA.

(2017). 1SO 21503:2017: Project,
programme and portfolio management —
Guidance on programme management.

Jong, M. d., Joss, S., Schraven, D., Zhan, C.,
& Weijnen, M. (2015). Sustainable—
Smart-Resilient-Low Carbon-Eco—
Knowledge Cities; Making sense of a
multitude of concepts promoting
sustainable urbanization. Journal of
Cleaner Production, 109, pp. 25-38.
Retrieved 12 14, 2018, from
https://sciencedirect.com/science/article/
pii/s0959652615001080

Jucevicius, R. (2014). Strategic Dimensions of
the Development of Smart City. Public
Policy and Administration, 13(3), pp.
427-441. Retrieved 12 15, 2018, from
https://www3.mruni.eu/ojs/public-
policy-and-
administration/article/view/3962/3719

Kwak, Y. H., & Anbari, F. T. (2009).
Analyzing project management research:
Perspectives from top management
journals. International Journal of
Project Management, 27(5), pp. 435-
446. Retrieved 12 14, 2018, from
https://sciencedirect.com/science/article/
pii/s0263786308001154

Liotine, M., Ramaprasad, A., & Syn, T.
(2016). Managing a Smart City's
Resilience to Ebola: An Ontological
Framework. Retrieved 12 14, 2018, from
http://dblp.uni-
trier.de/db/conf/hicss/hicss2016.html

Maritz, W. (2017). Smart cities need smarter

ISO.

project management Construction
Global.
Milosevic, D. Z., Patanakul, P., &

Srivannaboon, S. (2010). Case Studies in
Project, Program, and Organizational

54

Project Management. Retrieved 12 16,
2018, from https://amazon.com/studies-
project-program-organizational-
management/dp/0470183888

Mundula, L., & Auci, S. (2016). Smart cities:
a policy tool for city efficiency?
Retrieved 12 14, 2018, from
http://repository.corp.at/id/eprint/94

Nam, T., Aldama, F. A., Chourabi, H.,
Mellouli, S., Pardo, T. A., Gil-Garcia, J.
R., Scholl, H. J., Ojo, A., Estevez, E., &
Zheng, L. (2011). Smart cities and
service integration. Retrieved 12 15,
2018, from
https://dl.acm.org/citation.cfm?doid=203
7556.2037612

Obradovi¢ V., Montenegro A., Bjelica D.
(2018). Digital Era and Project
Manager's Competencies. European
Project Management Journal, 8(1).

Obradovi¢ V., Todorovi¢ M., Bushuyev S.
(2018). Sustainability and Agility in
Project Management: Contradictory or
Complementary?: Selected Papers from
the International  Conference on
Computer Science and Information
Technologies. Sustainability and Agility
in Project Management: Contradictory or
Complementary?: Selected Papers from
the International  Conference on

Computer Science and Information
Technologies. Lviv, Ukraine: Lviv,
Ukraine.

Perera, C., Perera, C., Zaslavsky, A. B.,
Christen, P., & Georgakopoulos, D.
(2014). Sensing as a service model for
smart cities supported by Internet of
Things. European Transactions on
Telecommunications, 25(1), pp. 81-93.
Retrieved 12 16, 2018, from
https://arxiv.org/pdf/1307.8198

(2017). A Guide to Project Management
Body of Knowledge - PMBOK 6th
Edition. Pennsylvania: PMI.

Priano, F. H., & Guerra, C. F. (2016). Fully
smart cities: Analysis of the city to
Smart City transformation process.
Retrieved 12 14, 2018, from
http://ieeexplore.ieee.org/document/7580
745

Ramaprasad, A., Sanchez-Ortiz, A., & Syn, T.
(2017). A Unified Definition of a Smart
City. Retrieved 12 14, 2018, from

PMI.



European Project Management Journal, Volume 11, Issue 1, May 2021

https://link.springer.com/chapter/10.100
7/978-3-319-64677-0_2

Ringenson, T., Hojer, M., Kramers, A., &
Viggedal, A. (2018). Digitalization and
Environmental Aims in Municipalities.
Sustainability, 10(4), 1278. Retrieved 12
14, 2018, from http://mdpi.com/2071-
1050/10/4/1278

Ruiz, M. M. (2017). The challenges of smart
cities : social innovation and the role of
public authorities in a new conception of
the city. The example of Spain.
Retrieved 12 15, 2018, from
http://rabida.uhu.es/dspace/handle/10272
/14753

Schipper, R., & Silvius, A. (2018).
Characteristics of Smart Sustainable City

Development: Implications for Project
Management. Retrieved 12 15, 2018,
from https://mdpi.com/2624-6511/1/1/5

United Nations (2016). The World’s Cities in
2016. Data Booklet.

Yeh, H. (2017). The effects of successful ICT-
based smart city services: From citizens'
perspectives. Government Information
Quarterly, 34(3), 556-565.

Zanella, A., Bui, N., Castellani, A. P.,
Vangelista, L., & Zorzi, M. (2014).
Internet of Things for Smart Cities.
IEEE Internet of Things Journal, 1(1),
pp. 22-32. Retrieved 12 16, 2018, from
http://ieeexplore.ieee.org/document/6740
844

55



