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Abstract: For urban transport to be competitive and sustainable, it has to be smart. Cities worldwide use smart technologies to integrate 
transport systems, minimize costs and improve user experience. The concept of smart transport is a hot topic between city leaders looking to 
find a wave of innovation to more sustainable and prosperous cities [1]. The city of Skopje is on a good path towards the development of 
smart urban transport. Hence, the purpose of the paper is to present progress made in the city of Skopje implementing smart measures in 
urban transport. More important, the analysis recommends additional smart measures and directions with a potential to support and 
strengthen sustainable urban mobility features.  
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1. Introduction 
 

Smart, by definition, includes intelligent, sophisticated, clever, 
fashionable, vigorous, and readily effective. These ideas should be 
the guidelines for development directions of urban transport [2].   

When we think about the cities of the future, we try to 
imagine some sort of revolutionary transformation of the way 
people get around. Whether it is in self-driving vehicle, efficient 
public transport networks or simply bicycles may depend on who 
you ask [3].  

Being modest and not so revolutionary, the first steps may not 
always look to have the real potential to bring the vision of smart 
cities. But, it must be acknowledged that the first steps are 
beginning of this vision and that the process of their implementation 
usually is time and finance consuming. The city of Skopje is at this 
starting point. Several smart measures are implemented, especially 
in public transport, where automatic vehicle location and electronic 
payment were introduced. Further, smart ticketing is implemented 
also in parking. The city of Skopje is particularly proud of android 
application “Skopje green route”, which as a navigation tool 
provides citizens with real-time information.  

Presented analysis recognizes these innovations implemented 
towards smart city development, and is upgraded by recommending 
other smart measures, categorized by their priority. All of these 
smart measures, applicable for the city have potential to contribute 
for sustainable urban transport management and to improve quality 
of life for citizens.  

 
2. Smart measures and urban transport  

 
Building a smart and interconnected urban transport system is more 
than most cities can hope to do all at once. Three key elements of 
smart urban transport – communications, efficient operations and 
integration – serve as important starting points and can yield 
significant social, environmental and economic benefits [1].  

Smart technologies and services contribute to solving 
complex coordination problems in transport, along with cutting 
costs [1]. But, an uncritical adoption of smart measures, without 
considering economical and social conditions can undermine their 
expected effect [4].  

One of the core ideas behind smart cities is that the progress 
in information technologies enables citizens and urban/transport 
planners to made better informed decisions using data-driven 
solutions for urban problems. Emerging data sources and tools – 
including smart phones, connected and automated vehicles, and the 
sharing economy – have the potential to improve how cities 
agencies make investment and operational decisions, and also 
engage the public [5].  

By providing better visibility into urban transport systems 
cities can have faster, more efficient traffic management, timelier 
infrastructure repairs, improved traffic flow and road safety, and 
faster commutes. Further, improved transport systems can reduce 
fuel costs and CO2 emissions [1].  

Yet beneath these headline claims, remains a wide variety of 
different understandings and discourses on smart cities, which 
needs to be unpacked and critically examined. Particularly urgent is 
the need for a more detailed discussion for the potential impacts of 
smart cities on the future of urban transport and mobility systems 
[4].  

 
3. City of Skopje: towards a smart city 

 
The development intentions of the city of Skopje are towards 
principles of sustainable transport and improvement of life quality. 
Accomplishing these principles, several smart innovations are 
implemented so far in urban transport, which are briefly explained 
in the following text.  

 
3.1. Smart measures in public transport 

 
 The city of Skopje has the largest bus fleet in Macedonia, and 
recently has started to integrate and reorganize its services to satisfy 
user experience and improve efficiency.  In this way, the city 
improves quality of service and delivers greater mobility for 
residents. 

In the reorganization process, as smart measures two notable 
measures can be mentioned: automatic vehicle location (AVL) and 
electronic payment in public transport vehicles. These measures are 
implemented since august 2015. More than 500 buses are equipped 
with devices for AVL and electronic payment [6].  

 
Fig. 1: Valuator of smart cards in public transport 

Source: [6] 
 
As a result of AVL, passenger now are better informed for the 

arriving time of buses – information is timely and in real-time, both 
in audio and video form. Information is presented through stop’s 
displays, SMS and internet.  
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Fig. 2: 50 informative display are installed on bus stops 

Source: [6] 
 

Electronic payment provides easy and fast payment, 
decreasing the waiting time of buses at stops; hence respecting the 
timetable. There are 60 locations and 3 ticket machines where 
tickets (non-personalized card) can be bought.  

 

        
Fig. 3: Non-personalized and personalized card 

Source: [6] 
  

Also, as a support a web-application is created to re-fill the 
cards and 8 info-centers for cards issuing are in use. The web-site, 
SMS service and mobile application provide [6]: 

- journey planner 
- re-fill and control of the cards status 
- information for arriving time of buses 
- registration for issuing personalized card 
- information by SMS on bus stops without display.  

 
Effective coordination of public transport is supported by 

operative control center, which provides the following functions 
[6]: 

- planning of timetables and drivers engagement 
- real-time tracking and managing of public transport 

vehicles  
- planning of the payment 
- real-time communication with the drivers 
- informing the passengers for traffic interruptions  
- statistical reporting.  

 
Introduction of all these measures in public transport is 

expected to accomplish several economic and social benefits: 
improvement of service quality, avoidance of timetable delays, 
provided timely corrections and decrease of the waiting time 
according to the real-time traffic conditions.  
  

3.2. Smart measures in parking  
 
These measures are applied in the process of parking payment. Two 
ways for ticketing on public areas for parking are introduced: 

1. non-contact card – easy and simple; at the entrance/exit of 
the parking, the card is placed close to the reader 

2. bar codes – at the entrance, the driver obtain bar codes 
and it is obliged to keep it until the end of parking time. 
At the exit, the driver gives the bar code and pays for the 
parking service.  

 
3.3.  Promotion of the new android application “Skopje 

green route”  
 
As part of the activities of the European week for mobility-mass 
campaign for promotion of sustainable modes of transport, the 
Municipality of Skopje city presented the new android application 
“Skopje green route” on 19.09.2014. Using this application citizens 

can receive real-time information for traffic flows and can select the 
shortest, most economical and most environmental friendly way to 
travel to destination point. The development of this application is 
another significant step for creation of sustainable urban transport in 
the city. This innovative and revolutionary concept for the city was 
developed under the UN development program, and integrates the 
main transport factors in the city: the Municipality, public transport 
company JSP-Skopje, public transport company for parking 
“Gradski parkinzi”, and the center for traffic management and 
control. Application was created by the students from FINKI faculty 
and it was chosen as one of the 7 best projects on the UN global 
contest for innovations, which purpose was to show possibilities for 
using big databases when dealing with climate changes [7].  
 

 
Fig. 4: Poster promotion of “Skopje green route” 

Source: [7] 
 

“Skopje green route” is a navigation tool which enables the 
citizens with continuous information about traffic conditions, 
promoting the available ecological and economical transport modes 
and quantifying the greenhouse emissions caused by motorized 
urban transport.  

Another value of this concept is an option for information 
provided by the citizens themselves, meaning that every user can 
add additional real-time information for traffic delays, jams, and 
current traffic conditions. “Skopje green route” is focused on every 
member of the community with a main purpose [7]: 

- to initiate systematic changes in the transport habits of the 
citizens and institutions  

- to contribute for raising the public awareness and  
- to constitute sustainable future generations of the city of 

Skopje.  
The city of Skopje is a first city in the Balkans wider region, 

whose model for public transport is incorporated in Google’s 
Transit web-service, wherewith the city of Skopje becomes 
available for the Google’s users worldwide.  

This android application is free. By selecting a smart way of 
transport everyone can contribute for cleaner environment, lower 
noise, better health and budget savings (domestic and state). This is 
a tool that provides realization of daily obligations, being 
responsible to the environment at the same time [7]. The application 
is a great conjunction between modern technology and transport 
system and could be easily replicated in other Macedonian towns.  
 
 

4. Recommendations for further development of 
smart measures in Skopje city  

 
Smart technology can be used to integrate services between 
different areas of government. The city of Skopje should undertake 
an ambitious program in order to efficiently ensure that city services 
reach all citizens. The city’s long-term plan should involve 
government, residents and the business community in developing 
and shaping the city’s technological initiatives [1]. Operating 
systems are expected to improve daily commuting experience as 
well as to reduce operating costs of transport systems.  

Fig. 5 very effectively displays functional parts of an 
integrated and intelligent transport system, achieved through smart 
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measures. This kind of urban transport system should be the 
ultimate goal for the city of Skopje.  

 

 
Fig. 5: Smart transport system – integrated and intelligent  

Source: [8] 
 

Many smart technology measures are applicable and needed 
for a current situation in the city of Skopje. For instance, advanced 
traffic management systems, including traffic cameras, variable 
message signs, traffic detectors, weather stations, traffic websites, 
and mobile app to improve urban transport.  

The next table comprises elements for developing a vision for 
smart city. While all vision elements are a priority, some of them 
could be identified with a ‘highest priority’ – particularly urban 
automation; connected vehicles; and intelligent, sensor-based 
infrastructure. Elements that support innovative approaches to urban 
transport are seen as ‘high priority’ and underlying smart city 
elements are categorized as a ‘priority’ [5].  
 
Table 1: Vision elements for smart city and their priority 
Vision element Priority 
Technology element  
Urban automation: 

- management and control system, 
- parking information system,  
- real-time monitoring&information 

system,  
- smart ticketing, 
- intelligent signaling system and  
- interactive journey planner for all modes. 

Highest priority 

Connected vehicles (vehicle–to-vehicle and 
vehicle-to-infrastructure) 

Highest priority 

Intelligent, sensor-based infrastructure Highest priority 
Urban delivery and logistics Highest priority 
Innovative approaches to urban transport elements  
Urban analytics and open-data foundation High priority 
User-focused mobility services and choices High priority 
Strategic business models and partnering 
opportunities 

High priority 

Smart grid, roadway electrification, and 
electric vehicles 

High priority 

Connected, involved citizens High priority 
Underlying smart city elements 
Architecture and standards Priority 
Low-cost, efficient, secure, and resilient 
information and communications technology 

Priority 

Smart land use Priority 
Source: [5]  
 

Specific issues include challenges of bringing autonomous 
vehicles into the city, the political implications of adopting a user-
centric approach to smart mobilities, and the democratic 
consequences of smart technologies for public participation in urban 
transport planning [4].  

These strategies would deliver innovative solutions across all 
transportation modes, including public transport, bicycling, walking 
and shared use mobility services, improving environmental impacts 
and the mobility of all urban travelers [5].  
 

5. Beneficiaries from smart measures  
 
Next, key benefits available to the main potential user groups for 
smart mobility solutions are presented [9]. 

• Travelers: Enhancing the travel experience in city and 
improving the reliability of journey times and costs for 
citizens and businesses, to create a more livable and 
humane city. 

• Transport operators: Balancing demand and supply to 
secure improved functionality, allow more efficient use of 
transport resources, promote sustainable modes of travel 
and secure a more environmentally sustainable outcome 
for urban transport systems.  

• Urban planners: Improving future infrastructure 
planning and transport service provision on the basis of 
real and modeled data about traveler demand and 
behaviors. 

• City governments: Generating economic growth from 
the development of an economic sector focused on 
technology, data and information. 

Together, these benefits contribute to the advancement of an 
urban sustainability agenda based on principles of functionality, 
ecology, humanity, politics and economics. 
 

6. Conclusion 
 
The idea of the 'smart city' has recently gained significant appeal 
amongst urban policy practitioners, international organizations, the 
corporate sector, academics, and social enterprises worldwide. By 
bringing together a range of innovative technologies, infrastructure 
and data management techniques, smart cities promise to enhance 
urban sustainability, to increase economic growth and prosperity, 
and to facilitate greater citizen participation in urban governance 
[4]. The city of Skopje is not falling behind these advancements. It 
must be recognized that although the starting measures are modest, 
still they represent a progress towards the idea of smart city of the 
future.  

A smart city is an efficient city, a livable city, as well as an 
economically, socially and environmentally sustainable city [9]. 
Urban transport must be well thought out and offer real, quality 
transport alternatives to consumers, therefore it must be smart [2].  

This vision can be realized for the city of Skopje, upgrading 
the current smart measures and implementing additional ones. 
Emphasis must be put on further urban automation, intelligent 
vehicle and intelligent infrastructure, not just for improvement of 
urban mobility, but also for decrease of negative environmental 
impacts. In this process, innovative operational and information 
technology should be used, and meaningful and reliable real-time 
data generated by citizens and city infrastructure should be 
leveraged [9].  

Hence, through coordinated efforts of city’s officials and 
other involved parties in transport sector, innovative smart 
technology measures to improve transport systems and support 
sustainability can be effectively set. And the city of Skopje is surely 
advancing on this path.  
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