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Abstract: Sustainable transport, as one of the areas on which sustainable development should be founded, depends more and more on 

introduction of electric vehicles in daily traffic. This paper describes part of the results of wider research related to the analysis of all 

sustainable transport indicators. Since introduction of electric vehicles is supposed to be done stage by stage in the actual transport, deep 

understanding of its main parameters/indicators is a prerequisite for reliable analysis. The paper identifies traffic and vehicle structure 

parameters and rang them in hierarchic order. This structure can serve as substructure in more complex structure of all transport 

parameters in wider researches. 
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1. Introduction 

Humanity faces number of daily challenges and future treats. 

Reasonable and responsible answer to them is the strategy of 

Sustainable Development, [1]. Figure 1 shows graphic interpretation 

of core terms in the system of three main pillars of contemporary 

life: Economy, Society, and Environment.  

 

 

 

Fig. 1 Graphical presentation of specific areas Environment, Society, and 
Economy form 

 

United Nations has defined 17 goals of sustainable development, 

figure 2 [1]. 

 

 

 

Fig. 2 Goals of sustainable development 

 

Being one of the biggest and crucial parts in all three pillars, the 

importance of sustainable transport has been recognized on highest 

level, and number of events and documents has urged it’s fast and 

efficient development as a contribution to the achieving Sustainable 

development goals, figure 3, [2]. 

 

Fig. 3 Sustainable transport impacts on achieving Sustainable development 

goals 

 

On the road to achieving sustainable transport, each 

country/region has to start from actual transport demand and 

characteristics. Together with that, all other economic, social and 

environmental characteristics have to be taken into account with 

view of alternatives available towards achieving sustainable 

development goals. In that process, number of decisions have to be 

taken, and policies created, in an environment of multi criteria and 

multi goals tasks. The scientific approach to those tasks employ 

multi criteria decision making tools, in which actual transport 

characteristics get a role of its indicators. That means that those 

indicators has to be identified, titled, structured, and measured in a 

way appropriately to the methodology employed. 

If we take official statistical documents for different countries 

(example: [11]), it is easy to notice that each of them has different 

approach to describing the characteristics of the transport.  

Different research papers deal with the challenge to define 

transport indicators ([4], [5], [6], [7], [8], [9], and [10]). All of them 

are taking those steps to deal with the research goal they have at the 

moment. As a result, one could make a list of big number of 

indicators which have number of overlaps, but there are also still big 

holes in terms of covering the whole area. This is especially a case if 

one aims to consider the capacity of electric vehicles to contribute to 

the sustainable transport, i.e. to the achieving the goals of 

sustainable development. 

This research describes the effort to recognize actual transport 

indicators as a base for employment of multi criteria decision 

making tools in the context of introduction of electric vehicles as a 

support towards sustainable development. 
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2. Prerequisites and means for solving the problem 

The variety of statistical data and indicators regarding transport 

coming from different sources shows that there is a need for their 

systematic collection and analysis. Based on that, a proposal for 

typical indicators describing the needs, intensity and structure of the 

actual transport could be given. This paper shows the activities 

undertaken in that direction for the region of Western Balkan.  

 All countries in the region issue annual statistical data for road 

transport, but very few data are directly comparable. That data are 

mainly related to the number of registered vehicles by their type 

(example on figure 4, [3], [11], [15]).  

 

Fig. 4 Structure of registered vehicles by their category 

 

Unfortunately, there are not always comparable data regarding 

the place of registration, their average age, or structure according to 

the type of the fuel.  

Information about the structure of the roads, and traffic intensity 

are either inconsistent, or are not always present like in example: 

table 1, [3], [11], and [15]. 

 

Table 1: Length and use of the roads 

 
Length 

(km) 

Kilometers passed (millions yearly) 

Total 

Motorcycles 

and three 

cycles 

Passenger 

cars and 
light duty 

vehicles 

Busses 

Total length 1,724 178.4 2.2 143.5 5.6 

Type of road 

All E-roads 550 63.1 0.1 55.2 1.7 

Total non 

E-roads 
1,173 115.3 2.1 88.3 3.9 

Highways 37 0.6 0 0.3 0.1 

Other non E-

roads 
1,136 114.7 2.1 88 3.8 

 

3. Solution of the examined problem 

Most of the research efforts aiming to contribute to the idea of 

sustainable transport define number of indicators which could serve 

in the process of decision making and creating appropriate policies. 

Those indicators make another variety, also not always consistent 

([4], [5], [7], [8], [9] and [10]). The total number of such indicators 

varies between 10 and 88. Furthermore not all of those indicators 

describe the actual state of the transport and their number also varies 

a lot.   

Described situation is proposed to be solved by standardization 

of the indicators, and the way their indices are measured and 

collected. Tables 2, 3 and 4 contain proposed transport related 

indicators in the economic, social, and environmental pillars, 

respectively, [14]. 

 

 

Table 2: Economic indicators of transport 

ECONOMIC 

Transport Demand and 

Intensity  
Infrastructure 

Volume of transport relative 

to GDP 

Per capita local road 

length 

Vehicle prices relative to 
GDP 

Density local road 
infrastructure (km-km2) 

Volume of transport 

(passenger-km) 
Parking spaces 

Transport performances    

 

Table 3: Social indicators of transport 

SOCIAL 

Accessibility and 

Mobility 

Affordability Safety and 

Health 

Personal mobility 

(daily or annual 

person-km and trips 
by income group) 

Private car 

ownership 

Exposure to 

particulate 

matter (PM) 
and exhaust 

gases 

Volume of 

passengers 

Average 

household 
expenditure 

Traffic noise 
levels 

Average passenger 

journey time 

Share of 

transport cost 
from total 

household 

expenditure   

Average passenger 

journey length 

  

  

No. of journeys   
  

Total time spent in 

traffic 

  

  

 

Table 4: Environmental indicators of transport 

ENVIRONMENTAL 

Car 

Emissions 

Technology Level Impacts on 

Environmental 
Resources 

Particulates 

emissions  

Proportion of 

vehicle fleet 
meeting certain 

air emission 

standards (Euro 
IV, Euro V etc.) Energy Efficiency 

NOx 

emissions 

Average age of 

vehicle fleet 

Use of renewable 

energy sources in 
current fleet 

CO emission   Use of renewable 

energy sources in 

first registered 
vehicles 

CO2 

emissions 

  Transport energy 

consumption per 
capita 

 

 

As mentioned, standardized transport indicators could be fully 

useful if the way of collection and measurement of their indices is 

scientifically based. An example to such approach is shown in [12] 

and [13]. 

4. Discussion of the results 

Results from the research undertaken are given in the form of 

the tables 2, 3 and 4. Being a part of wider research ([14]), proposed 

indicators have been tested in the area of West Balkan. The results 

achieved in that process have shown that such indicators could serve 

for analyses of sustainability of transport. The indices of all 
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proposed indicators have reached very high level of consistency and 

give reliable source for decision making on government, 

municipalities, corporative and personal level. 

5. Conclusion 

Transport is very complex and important part of life. It has 

economic, environment, and social dimensions. Many decisions 

have to be done, and policies created in order to achieve its 

sustainability. In that process of multi criteria decision making first 

step is to recognize relevant indicators. Such indicators should be 

clear, understandable, measurable, and widely accepted. The 

indicators proposed in this paper could serve for better describing 

the characteristics of actual transport, as a prerequisite for its further 

sustainable development. 

6. References 

[1] United Nations, „Transforming our World: The 2030 

Agenda for Sustainable Development“, United Nations 

[2] United Nations, „Ashgabat Statement on Commitments and 

Policy Recommendations of the Global Sustainable 

Transport Conference“, Global Sustainable Transport 

Conference; Ashgabat, Turkmenistan; 27 November 2016 

[3] Kjosevski Stevan, Kochov Atanas, Kostikj Aleksandar, „An 

approach towards planning of electric vehicles charging 

infrastructure based on vehicle and transport structure“, 

XXIV International scientific and technical conference 

“trans & MOTAUTO”, 2016, Bulgaria 

[4] Attila Buzási, Mária Csete, „Systainability Indicators in 

Assessing Urban Transport Systems“, Periodica 

Polytechnica Transportation Engineering 

[5] A. Dobranskyte-Niskota, A. Perujo, and P. Jensen, 

„Indicators to Assess Systainability of Transport Activities 

Part 2. “, European Commission - Joint Research Centre 

[6] European Environment Agency, „Transitions towards a 

more sustainable mobility system“, TERM 2016; EEA 

Report no 34/2016 

[7] Victoria Transport Policy Institute, „Well Measured: 

Developing Indicators for Sustainable and Livable 

Transport Planning“. 

[8] Hippu Salk Kristle Nathan and B. Sudhakara Reddy, 

„Urban Transport Sustainability Indicators - Application of 

Multi-view Black-box (MVBB) framework“, Indira Gandhi 

Institute of Development Research, Mumbai 

[9] Marie Kubáňková – Jaroslava Hyršlová – Helena Becková, 

„Indicator Systems for Measuring and Monitoring 

Sustainability of Transport“, The 9th International Days of 

Statistics and Economics, Prague, September 10-12, 2015 

[10] Monika Eisenhammerová, „Sustainable Transport 

Indicators“, Number 4, Volume XI, December 2016 

[11] Државен завод за статистика, „Транспорт и други 

услуги, 2015“, Државен завод за статистика Република 

Македонија 

[12] Иванов Вл., К.Стоилова, „Сравнителен анализ на 

методи за измерване на характеристиките на 

транспортен трафик“, Technics Techologies Education 

Safety 31.5-3.06.2017 Veliko Tarnovo, 3, 2017, 

ISSN:2535-0315, 239-244 

[13] Иванов Вл., „Измерване на характеристики на 

транспортен трафик“, XXV International Scientific-

Technical Conference "trans&MOTAUTO" 28.06.–

01.07.2017 Burgas, Bulgaria, 2, 2017, ISSN:2535-0307, 

112-115  

[14] Stevan Kjosevski, „Decision-making and policy to 

introduce electric vehicles as a contribution to regional 

sustainable development“, PhD Thesis, Skopje, 2018 

 

[15] Kjosevski Stevan, Kochov Atanas, Kostikj Aleksandar, 

„Vehicles and traffic structure as core aspects towards 

introducing electric vehicles in Republic of Macedonia“, 

26th JUMV International Automotive Conference Science 

and Motor Vehicles, Belgrade, 19 - 20 April 2017 

177

INTERNATIONAL SCIENTIFIC JOURNAL "MACHINES. TECHNOLOGIES. MATERIALS." WEB ISSN 1314-507X; PRINT ISSN 1313-0226

YEAR XII, ISSUE 4, P.P. 175-177 (2018)




