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Abstract 
 

Poor air quality is a major risk for health and environment. This is the reason why the 
local public administration authorities should take urgent measures to cut down air pollution, 
which is caused especially by car traffic. This research aims at investigating the public perception 
regarding air pollution in Bucharest City and at assessing the contribution of car traffic to the 
general pollution, in order to come up with relevant information for implementing a policy meant 
to restrict the traffic of polluting vehicles. In this respect, 385 people residing in Bucharest and 
Ilfov County were interviewed. Many people in Bucharest perceive air pollution as having a 
negative impact on human health, and consider that polluting vehicles are a major cause for the 
poor air quality in the city. The vast majority of the surveyed population considered that urgent 
measures should be taken to reduce air pollution, including restricting the traffic of polluting 
vehicles. 
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1. Introduction 
 
Air pollution is one of the worst problems facing human society, 

and especially the big cities. The transport, in general, and the road one, 
in particular, is a significant source of global air pollution through 
emissions of nitrogen oxides (NOx), particulate matter (PM), carbon 
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monoxide (CO) or hydrocarbons; it contributes by more than 24% to  
the CO2 emissions (IEA 2017). There are also emissions due to tire and 
brake wear or to road dust. Although during the last decades there have 
been significant drops, in 2015 the road transport in the EU countries 
contributed by 11% to the PM10 emissions, 11% to the PM2.5 emissions 
and 39% to the NOx emissions (EEA 2017). 

Air pollution affects population health, economy and natural 
environment. Pollutants, such as PM2.5, NOx and tropospheric ozone 
(O3), cause respiratory, cardiovascular and cancer diseases. Many 
studies have shown the link between exposure to air pollution and 
human health: Peng et al. 2009; Jerrett et al. 2009; Brook et al. 2010, Bell 
et al. 2010; Guxens and Sunyer 2012; Turner et al. 2016. According to the 
EEA (2019), around one in eight EU citizens living in urban areas is 
exposed to levels of air pollutants that exceed one or more air quality 
standards. Moreover, according to the stricter WHO guidelines, up to 96% 
of the EU citizens are exposed to levels considered to be harmful to  
the health when it comes to one or more air pollutants. In 2016, around 
4.2 million people worldwide prematurely died as a result of exposure 
to outdoor air pollution (WHO 2018). At the same time, air pollutants 
have negative effects on climate, biodiversity, water, soil, agricultural 
crops (including through ground-level ozone) or buildings. Greenhouse 
gas emissions, especially carbon dioxide (CO2), contribute to global 
warming. The transport contribution to CO2 emissions is 24% (IEA 2017). 
The dependancy on fossil fuels explains why the road sector has a major 
share to the greenhouse gas emissions, being one of the few sectors of 
activity in which emissions have continued to increase (Chapman 2007). 

So far, various measures have been taken to reduce emissions from 
road traffic, such as technological development or traffic regulation, 
including the ban on polluting cars. The first emission standards were 
introduced in the USA in the years 1960-1970, the vehicles being 
equipped with oxidation catalyst. In Europe, Sweden and Switzerland 
were the first countries to introduce emission standards in 1976 and 
1982, respectively (Colvile et al 2001). Recently, on the European and 
North American political agenda, slong with urban air quality issue, 
climate change has been added.  
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In 1989, a program was introduced in Mexico City, called Hoy No 
Circula (Day without a Car), which banned most drivers from using their 
vehicles on a particular working day based on the latest figure on the 
vehicle’s plate number (Davis 2008). Subsequently, such policies were 
adopted in São Paulo and Bogotá (Lin et al. 2011). Beijing and the 
neighboring city, Tianjin, also implemented traffic restrictions during 
the 2008 Olympic Games. Some studies (Eskeland and Feyzioglu 1997; 
Davis 2008; Lin et al. 2011) show that driving restrictions based on the 
vehicle license plate do not lead to an overall improvemnet of air quality. 

In 2003, London became the first major European city to introduce 
a city center access fee (congestion charge). Subsequently, several 
European cities (Milan, Paris, Brussels, Madrid, Barcelona, Stuttgart, 
Frankfurt, Hamburg, Oslo, Stockholm, Gothenburg, Athens, Rome) have 
introduced or announced that they will introduce in the near future their 
own tax systems, as well as restrictions or traffic bans for polluting vehicles, 
especially the diesel ones (DW 2018; Business Insider 2019; El País 2019; 
Euronews 2019). In September 2018, for instance, the Wiesbaden Court 
of Justice decided to ban, starting with February 2019, the diesel vehicles 
with emission standards below Euro 5 (and from September 2019 even 
the Euro 5 ones), as well as the petrol vehicles below Euro 3, in the central 
area of Frankfurt City. This was done at the request of the environmental 
group Deutsche Umwelthilfe, because the specified types of vehicles 
exceeded the maximum safety levels of nitrogen oxides. And Frankfurt 
is not the only city in Germany that did such a thing. Since May 2018, 
the city of Hamburg has imposed traffic restrictions in the central 
district of Altona for vehicles that do not meet the Euro 6 emission 
standards (DW 2018).  

A similar project entered the public debate in Bucharest in August 
2019. In October 2019, the local public authorities announced they will 
ban polluting cars in the city center starting with 2020. Thus, from 
January 2020, the cars under Euro 3 standards should have been banned 
in the city center, while those under Euro 4 should have been allowed to 
drive only if they paid for the Oxigene vignette. The restriction was 
meant to apply from Monday to Friday between 7-22, except on public 
holidays. However, this measure was canceled in March 2020, according 
to a decision of the General Council of Bucharest City, following a 
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survey conducted by the mayor on his Facebook page, in which most of 
the comments were negative! 

   

2. Materials and methods 

The study was conducted in Bucharest, the most populated and 
the largest economic center in Romania. The city has an area of 240 km2 
and a population of 2.1 million inhabitants (INS 2019). In Bucharest, the 
air quality monitoring network has 8 autonomous fixed stations, which 
are managed by the National Agency for Environmental Protection.  
The data from the stations can be viewed on the governmental website 
calitateaer.ro. There is also an independent air quality monitoring 
network, consisting of 14 sensors, which became operational on  
October 1, 2018. The data is available to the public on the website 
https://airly.eu/map/en/ or in the Airly smartphone application. 
Bucharest is one of the cities with the busiest traffic, being on the 3rd 
place in Europe, after Moscow and Istanbul, and on the 11th place 
worldwide (TomTom Traffic Index 2018). Due to the fact that the levels 
of air pollution with suspended dust in Bucharest were frequently 
exceeded, in 2018 the European Commission sent Romania to the EU 
Court of Justice for non-compliance with air quality standards. 

The survey was open to all persons interested in air quality in 
Bucharest, eihter by accessing the online questionnaire (provided by 
https://arcg.is/08qD44) or by filling in printed copies distributed directly. 
The participation of the 385 people was voluntary, the implementation 
period being May-December 2019. The questionnaire was designed to 
identify the views and attitudes of the population regarding air pollution 
and the need to reduce pollution, including by restricting the traffic of 
polluting vehicles. It was structured in several parts, which aimed at  
the following issues: participants' basic knowledge about air pollution, 
perception of pollution sources, methods of exposure, effects on human 
health, actions/measures to reduce pollution, and general characteristics 
of participants. 
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3. Results 

General information about the participants. Of the 385 survey 
participants, 44% were male and 56% female (Table 1). Most of them 
were between 18 and 35 years old (75%) and were higher education 
graduates (69%). Almost half of the participants were students, followed 
by employees in various public institutions. 

 
Table 1  

General information about the participants 

Personal data Percentage 
Gender 

male 
female 
I do not declare 

 
43.6% 
56.1% 
0.3% 

Age 
less than 18  
18-35  
36-60  
more than 60  

 
1% 

75% 
16.2% 
7.8% 

Level of education 
school 
high school 
higher education 
postgraduate studies 

 
1.6% 
5.8% 

69.1% 
23.5% 

Occupational structure 
public institutions 
private sector employee 
freelancer 
student 
other 

 
23.1% 
22.6% 
1.1% 

49.6% 
3.6 

Place of residence
central area 
Neighborhood (mention) 
outside the city 

15.8% 
70.6% 
13.6% 
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Participants' basic knowledge about air pollution. Survey 
participants responded in proportion of 98% that they are concerned  
about air pollution in the area where they live/work or study, and 
almost 88% consider that the level of air pollution in Bucharest is high 
(Table 2). The biggest concerns are due to emissions of suspended 
particles. Carbon dioxide, although not a pollutant, is perceived as 
harmful to the environment because it contributes to global warming 
(Figure 1). 
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Fig.1. The main air pollutants that worry the people of Bucharest 
 

Table 2  
Participants' basic knowledge about air pollution 

Question Answer Percentage 
Are you concerned about air 
pollution in the area where you 
live/work/study? 

Yes
No 

98% 
2% 

How do you rate air pollution in 
Bucharest? 

High 
Moderate 
Low 

87.8% 
11.9% 
0.3% 

What are the main air pollutants 
that worry you the most? (multiple 
choices) 

Suspended particles 
Nitrogen oxides 
Carbon monoxide 
Carbon dioxide 
Hydrocarbons 
Ground-level ozone 

75% 
31.7% 
59.5% 
56.6% 
41% 
14% 
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Perception of exposure patterns and effects on human health. All 
survey participants knew that air pollution can have negative effects on 
human health, environment and economy, and 91.5% felt that they did 
not feel comfortable in polluted air (Table 3). Regarding the types of 
exposure to pollutants, over 97% of respondents indicated breathing of 
polluted air, then consumption of contaminated food and contact with 
soil or other contaminated objects (Figure 2). Regarding the diseases 
caused by air pollutants, the vast majority indicated lung diseases, and 
about half mentioned cardiovascular diseases. 
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Fig.2. Modes of exposure to air pollution 
 

Table 3 
Modes of exposure and effects on human health 

Question Answer Percentage 
Do you know that air pollution 
can have negative effects on 
human health, environment 
and economy? 

Yes 
No 

100% 
0% 

Do you feel comfortable in 
polluted air? 

Yes 
No 
The sensation is not obvious 

2.5% 
91.5% 
6% 
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Do you know how you are 
exposed to air pollutants that 
can affect your health? 
(multiple choices) 

By breathing contaminated air 
By eating contaminated food 
By touching the ground or other 
contaminated objects 
I don’t know 

97.4% 
58.7% 
 
31.9% 
1.5% 

Do you know what diseases 
can be caused by air pollution? 
(multiple choices) 

Lung diseases 
Cardiovascular diseases 
Neurological diseases 
I don’t know 

97.4% 
48.3% 
31.2% 
1.6% 

Perception of the role of road transport in air pollution. Almost all 
those who responded to the questionnaire said that road transport is a 
major source of pollution for Bucharest, which significantly affects 
human health (Table 4). The increase in the number of vehicles on the 
city streets and, implicitly of pollution are due to population growth, 
poor road infrastructure or inadequate public transport (Figure 3). 
Diesel cars are considered the most polluting vehicles. 
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Fig.3. The causes of the increase in the number of vehicles on the city 
streets and implicitly the increase of pollution 
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Table 4 
The role of road transport in air pollution 

Question Answer Percentage 
Is road transport a major source of 
pollution in Bucharest? 

Yes 
No 
I don’t know 

98.2% 
1% 
0.8 

How much is human health 
affected by car pollution? 

Much 
Moderate 
Slightly 

85.4% 
13.8% 
0.8% 

The increase in the number of 
vehicles on the city streets and 
implicitly the increase in pollution 
are caused by: (multiple choices) 

Population growth 
Economic development and 
rising living standards 
Improper public transport 
Poor road infrastructure 
Other 

77.6% 
39.7% 

 
52% 

72.5% 
6% 

In road transport, the most 
polluting vehicles are those on: 

Diesel fuel 
Petrol 
Gas 

69.7% 
21.4% 
8.9% 

Perception of the involvement of local authorities and the 
population in reducing air pollution. The majority of the respondents 
said that both local public authorities and the population are 
insufficiently involved in solving the air pollution issue in Bucharest 
(Table 5). Only 12% mentioned measures taken by the authorities to 
reduce pollution (widening streets, building roads or parking lots, 
planting trees). The main means of transport used by the population are 
public transport and walking. Public transport would be used more 
often if it were improved. 

 
Table 5 

The degree of involvement of local public authorities and the population 
in reducing air pollution 

Question Answer Percentage 
Are the local authorities sufficiently 
involved in solving the problem of air 
pollution in Bucharest? 

Yes 
No 
I don’t know 

1.6% 
88% 
10.4% 
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Do you know of any measure taken 
by the authorities to reduce air 
pollution? 

Yes (mention it) 
No 

12% 
88% 

Do you think that the city's 
population is sufficiently involved in 
maintaining a clean air propitious to 
life? 

Get involved enough 
Not getting involved 
enough 
I don’t know 

0.5% 
94% 
 
5.5% 

What are the main travel methods 
you use for your daily activities? 
(multiple choices) 

Public transport 
Personal car 
Service car 
Bike/scooter 
Motorcycle 
Walking 

85.5% 
16.1% 
1.3% 
6.7% 
0.5% 
45.7% 

Would you use public transport more 
often if it improved? 

Yes 
No 
I don’t know 

94.3% 
2.1% 
3.6% 

Perception of measures to combat air pollution as a result of road 
transport. The vast majority of the surveyed population considered that 
urgent measures should be taken to reduce air pollution, including 
restricting the traffic of polluting vehicles (Table 6). Almost 24% were of 
the opinion that traffic restriction should be done only in the central 
area, and 10% said that only between 8.00 and 20.00 hours (Figure 4). 
Regarding the vehicles that should be banned from traffic, 37% of the 
respondents mentioned those with emission standards below Euro 3, 
and 22% those with pollution standards below Euro 4. Almost 30% of 
those who filled in the questionnaire considered that traffic restriction 
for the vehicles with emission standards below Euro 5 (17%) and below 
Euro 6 (14%) is a must. This percentage is close to that of Euro 5 and 
Euro 6 vehicle owners, i.e. 28.5%. The necessary solutions to reduce air 
pollution due to car transport are the following: prioritizing, 
modernizing and expanding the public transport (73%), building a 
modern ring road (61%), expanding and modernizing the road 
infrastructure (57%) or streamlining the traffic. 
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Fig.4. The decision to restrict polluting car traffic in Bucharest 
 

Table 6 
Measures to combat air pollution as a result of road transport 

Question Answer Percentage 
Do you think that 
urgent measures 
should be taken to 
reduce air pollution? 

Yes 
No 
I don’t know 

96.9% 
0.3% 
2.8% 

Do you consider a 
decision to restrict 
polluting car traffic 
in Bucharest is 
necessary? 

Yes 
Yes, but only between 8,00 and 20,00 hours 
Yes, but only in the central area 
No 
I don’t know 

58.7% 
10.4% 
23.9% 
3.4% 
3.6% 

If you consider the 
decision necessary, 
which cars should 
be banned? 

All vehicles with emission standards below 
Euro 3 
Those on diesel fuel with emission standards 
below Euro 4 
Those on petrol gas with emission standards 
below Euro 4 
All vehicles with emission standards below 
Euro 4 
Those on diesel with emission standards 
below Euro 5 
Those on petrol/gas with emission standards 

37% 
 

6.5% 
 

3.5% 
 

22% 
 

6% 
 

1.4% 
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below Euro 5 
All vehicles with emission standards below 
Euro 5 
Those on diesel emission standards below 
Euro 6 
Those on petrol/gas with emission standards 
below Euro 6 
All vehicles with emission standards below 
Euro 6 

 
9.6% 

 
2.2% 

 
2.2% 

 
9.6% 

Do you own a car? Yes 
No 

41.9% 
58.1% 

The car you 
own/drive has 
emission 
standards: 

Euro 6 
Euro 5 
Euro 4 
Below Euro 4 
I do not own/drive a vehicle 

8.7% 
19.8% 
14.7% 
2.6% 

54.2% 
What other solutions 
to reduce air 
pollution caused by 
car transport do 
you consider 
necessary? 
(multiple choices) 

Introduction of a city center access fee for 
polluting cars 
Prioritization, modernization and expansion 
of public transport 
Expansion and modernization of road 
infrastructure 
Enhancing traffic flow 
Construction of a modern ring road 
Free or cheap parking at the entrance to 
Bucharest 
Other 

46% 
 

73% 
 

57% 
 

49.6% 
61% 
47% 

 
2.6% 

 
4. Discussion 

The relationship between air pollution, car traffic and health is well 
known, especially among the educated people. Such studies are needed 
in making decisions about public health and environmental protection. 
In order to improve air quality, it is necessary to strengthen the 
knowledge of the population about air pollution caused by motor 
vehicles and to increase the involvement of public authorities and the 
population. The survey participants were mainly represented by young 
people, students, university graduates or postgraduates, which hold an 
important share of the Bucharest’s population, which is the largest 
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university and economic center of Romania, attracting annually many 
young people. 

The study aimed at quantifying the participants' knowledge about 
air pollution, its relationship with road transport and the effects on 
human health. Thus, 88% of the participants mentioned that the level of 
air pollution in Bucharest is high, which is consistent with the current 
situation. According to the National Environmental Protection Agency, 
in Bucharest there were several exceedances of the threshold values for 
nitrogen dioxide, particulate matter (PM10, PM2.5), ozone and benzene, 
especially at traffic stations. For NO2, the annual limit value for the 
protection of the population's health is exceeded over a large area of 
Bucharest, especially in the center and along the busy roads. For PM10, 
the limit value of the average annual concentration was exceeded on 
small areas in north, center and southeast. High values of PM10 
concentrations (35-40 µg/m3) were recorded over large areas in the city 
center, in the areas adjacent to it and along the busy roads. For PM2.5, the 
annual average concentration threshold was exceeded over large areas 
in all the sectors of the city. The high level of air pollution in Bucharest 
was also highlighted by other studies: Constantin et al. 2012; Istrate et al. 
2014; Ștefan et al. 2015; Iorga, Bălăceanu and Ștefan 2015. 

The fact that the vast majority of participants specified that 
vehicles are a major source of air pollution in Bucharest is confirmed by 
the official data. According to the Integrated Plan for Air Quality in 
Bucharest, the road traffic contributes by 66.3% to the total NOx 
emissions, by 47.3% to the PM2.5 emissions and by 58.6% to the PM10 
emissions. At the same time, road traffic also contributes by 64.5% to the 
total benzene emissions. Although most of the survey participants 
agreed that polluting car traffic needs to be restricted, many of them 
considered that only the vehicles with emission standards below Euro 3 
or Euro 4 should be banned (Table 5). Under the circumstances, air 
pollution would not be significantly reduced. According to the 
Integrated Plan for Air Quality in Bucharest (2018), in terms of the fuel 
used, the vehicles with Euro 4 and Euro 3 emission standards have the 
largest shares (Figures 5 and 6). The highest NOx emissions associated 
with petrol cars come from Euro 4 (31%) vehicles, followed by those 
below Euro 2 (26%) and by the Euro 2 ones (21%), while for the cars 
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equipped with diesel engines the highest emissions are associated with 
Euro 4 (42%) and Euro 3 (32%) classes. PM10 emissions are mainly 
attributed to cars equipped with diesel engines (over 97%); at the level of 
this segment the largest share of emissions comes from the engines with 
Euro 3 (34%) and Euro 4 (55.5%) emission standards. 

 

 

Fig. 5. The distribution of petrol engine cars depending on their 
technology 

 
 

 

Fig. 6. The distribution of diesel engine cars depending on  
their technology 
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Conclusions 

This study explored the public's perception regarding air pollution 
issues and the need to ban polluting vehicles, in order to provide useful 
information for public authorities and population. It is clear that many 
people in Bucharest perceive air pollution as having a negative impact 
on human health, and consider that polluting vehicles are a major cause 
for the poor air quality in the city. There is a major concern among the 
people regarding the air quality in the areas where they live, work or 
study, 88% of the respondents considering that the level of air pollution 
in Bucharest is high. The level of involvement of local authorities and 
the population in reducing air pollution is perceived as insufficient, 97% 
of the participants considering that urgent action needs to be taken in 
this regard. As far as the ban of polluting vehicles is concerned, the 
participants in the survey supported the ban of the vehicles with 
emission standards below Euro 3 and Euro 4. Although the number of 
participants over the age of 60 was lower, the research results can be 
considered useful. Young people, especially the educated, are the most 
active category in the city. Their involvement is essential and they can 
significantly influence the city's future environmental policies. Future 
research, with a wider range of respondents, will provide a more 
comprehensive picture on this topic. 
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