
112023 March  www.inceusa.org  •  www.noisenewsinternational.net  •  www.i-ince.org

Will EVs make our cities quieter?
By:  Erik Bühlmann, Daniel Schweizer and Felix Schlatter, G+P Ingenieure 
An initial assessment based on a limited comparative study and tyre statistics. 

Introduction
E-mobility is gaining in importance worldwide. The European 
Parliament and the European Commission earlier this year 
formally approved a law to ban the sale of new gasoline and 
diesel vehicles in the European Union from 2035  [1], [2]. 
Legislation such as this will further accelerate the shift to electric 
vehicles (EVs). While EVs are known to have numerous positive 
effects on the environment, little is known on the impact of EVs 
on road traffic noise emissions. EVs are generally considered 
to be quieter than vehicles with combustion engines, as they 
produce virtually no engine noise [3]. However, the total noise 
emissions of vehicles are not only due to the engine noise: 
Several studies show that for passenger cars, tyre/road noise 
dominates already at a speed of 15 to 30 km/h [4], [5] & [6]. 
The question arises among noise abatement officials and noise 
plagued residents regarding the expected impact of EVs on noise 
emissions from urban roads. Systematic comparisons between 
electric vehicles and combustion vehicles are hardly available to 
date. Therefore, we attempt here to make an initial assessment 
of the noise impact of EVs on urban roads based on a limited 
comparative study and tyre statistics.

1. Noise emissions of EVs and combustion vehicles
in direct comparison
To obtain an initial assessment about the impact of EVs on noise 
emissions in cities, we conducted a series of road tests with 
seven EVs and seven combustion vehicles (CVs). The vehicles 
were subjected to three different driving scenarios commonly 
encountered on urban roads. 

1.1 The pairing of vehicles 
To compare EVs with CVs, seven electric vehicles of different 
categories, ranging from small cars to delivery vans, were 
selected. Based on this selection, the corresponding vehicle 
counterparts with internal combustion engines were then 
searched for (see Figure 1). When selecting the vehicles, the 
pairing was chosen as best as possible, however, there were 
limitations in selection and availability. For example, a VW 
E-Golf would have been preferable as a counterpart to the VW 
Golf, instead of the VW ID.3. However, this vehicle was not 
available for the road tests.

Figure 1: Empty weight and tyre width of the selected electric vehicles and their counterparts with combustion engines by category.
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As can be seen in Figure 1, all EVs (except for category 7 “delivery 
van”) have an empty weight 220 to 620 kg higher than the 
corresponding CVs due to their heavy batteries. In terms of tyre 
width, there is no systematic difference between the two vehicle 
types in the present sample.

1.2 The driving tests 
To collect the noise emission data, pass-by measurements 
according to ISO 11819-1 [7] were performed at three microphone 
positions (A, B and C) placed at 25 m from each other on two 
different pavements – a conventional pavement and a low-noise 
pavement. In 7.5 m distance from the centre of the lane, the 
maximum sound level (LA, F, max) as well as the equivalent 
sound level (LA, eq) were recorded. The following three urban 
driving scenarios were simulated with all vehicles: 1) Constant 
velocity, the vehicles passed the three microphones at a constant 
driving speed of 20, 30, 40, 50 and 60 km/h; 2) Acceleration, the 
vehicles drove at 20 km/h to the first microphone “A” and then 
accelerated to 40 km/h and 60 km/h to microphones “B” and 

“C” respectively; and 3) Stop & Go, the vehicles drove past the 
first microphone “A” with 30 km/h, then slowed down, came to a 
complete stop at the second microphone “B” and then accelerated 
again and passed microphone “C” at a speed of about 40 km/h. 
The vehicles were driven by different drivers. Despite precise 
instructions, minor differences in personal driving behaviour 
were observed.

1.3  Noise emissions from EVs compared to CVs
To provide an overview, only the aggregated results across 
measurement positions (A, B and C) and vehicle categories (1 
to 7) are presented in Figure 2. A detailed description of the 
measurements and the results can be found in the study [8].

Figure 2: Mean difference values (EV - CV) and the corresponding 95 % confidence interval of LA,F,max and LA,eq  for the three 
driving scenarios. All seven car categories are averaged without weighting.

Our limited vehicle comparison showed that the EVs used in 
this study are significantly quieter than their CV counterparts 
for the typical urban driving scenarios “acceleration” and “stop 
& go”. Interestingly, the study shows that the effect of EV’s is 
greater on low-noise pavements than on conventional ones. This 
can be explained by the reduced tyre/road noise on low-noise 
pavements which leads to a bigger influence of the propulsion 
noise component, causing the main difference in noise emissions 
between EVs and CVs.

At constant speed, however, the EVs used in this study did not 
show systematic differences in noise emissions compared to the 
corresponding CVs: At all tested speeds of 20, 30, 40, 50 and 60 
km/h, no significant difference between EVs and CVs with regard 
to the noise emission was found, regardless of the road surface.
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2.What happens when EV’s higher weight and 
torque require wider tyres? 

In the limited comparison study, no significant differences in 
noise emissions were found between EVs and CVs at constant 
speed between 20 and 60 km/h. It must be emphasised that due 
to the small vehicle sample, the available data basis is rather 
small. Therefore, no clear conclusions about the differences in 
noise emissions between EVs and CVs can yet be derived from 
the measurement data. However, it appears that at constant 
driving speeds, other factors such as unladen weight or tyre 
specifications play a greater role than the propulsion type.

Because the electric battery of EVs is quite heavy, other studies 
have found EVs to be about 200 to 300 kg heavier than their 
corresponding CV counterpart [9]. The increased weight and 
higher maximum torque of EV’s and the resulting use of wider 

tyres with a higher load index may have a negative influence on 
the noise emission of an electric vehicle [10]. 

To find out how noise emissions may statistically change with 
increasing electrification of vehicles, we further analysed 
a database of all (C1) passenger car tyre products sold in 
Switzerland. On the one hand, we are interested in how the 
noise label statistically changes as a function of tyre width. On 
the other hand, we would like to know how the tyre load index 
affects the noise label. The tyre load index is a value ranging 
from 62 (=265 kg load per tyre) to 126 (=1700 kg load per tyre) 
and relates to the maximum carrying capacity of the vehicle. 
Understanding these trends may help us further assess the 
impact of the rapidly advancing electrification of vehicles on 
noise emissions.

Figure 3:	Relationship between tyre width and the tyre noise label based on the Swiss tyre product database.

Figure 3 shows that noise levels (noise labels) increase with tyre width by about 1 dB per 43 mm. So if EVs had to be fitted with slightly 
wider tyres than CVs due to their weight and torque, a slight increase in noise would have to be expected. A multivariate model 
between tyre width, load index and noise label, confirms the positive relationship between tyre width and noise while the load index 
again contributes to a noise increase of 0.05 dB per 10 units of load Index.

Table 1: OLS Regression Results of the model to predict the “Tyre Noise Label [dB]” based on variables “Tyre Width [mm]” and “Load 
Index [-]”
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As the above model shows, the load index seems to be significantly 
less decisive than the tyre width with regard to noise emissions. 
So, the mere increase in weight of EVs compared to CVs would not 
have to result in major increases in noise levels, unless wider tyres 
are fitted. It should be noted, however, that the above correlations 
were not determined directly based on measurements but were 
established indirectly via the tyre noise label. Given the relatively 
high uncertainties determined for the EU tyre noise label [12], the 
correlations between tyre width, weight index and acoustics may 
even be stronger in reality

3. Conclusions
In this article, based on a limited comparative study, an attempt 
was made to estimate the influence of the rapidly advancing 
electrification of vehicles on noise emissions in urban areas. 
The good news for residents is that significantly lower noise 
emissions can be expected for the driving scenarios “acceleration” 
and “stop & go”, which are common on urban roads. Depending 
on the dominant driving behaviour on a road section and the 
road surface, noise reductions of 0 to a maximum of 5 dB can be 
expected. The more unsteady driving behaviour there is on a road 
section and the quieter the road surface, the greater the noise-
reducing effect of electrification. The bad news, on the other hand, 
is that at constant driving speeds, no significant reduction in noise 
emissions was found for EVs at speeds between 20 and 60 km/h. 
If we assume that EVs tend to be equipped with wider tyres and 
higher load indexes due to their higher weight and torque, we even 
have to expect a slight increase in noise pollution on roads with 
constant driving speeds. It should be stated that only a very small 
sample of pairs of EVs and CVs could be studied. Further research 
is needed to reliably predict the change in noise emissions as a 
result of vehicle electrification. Moreover, in future studies, other 
vehicle types e.g. heavy trucks, the impact of AVAS, as well as the 
effect of EVs at the high speed road network should be investigated.

4. Acknowledgments
The authors are very grateful to Mr. Dejan Milo and Mr. Michael 
Strickler at the Civil Engineering Office of the Canton of Aargau 
and to Mr. Adreas Stoecklin at Office for Spatial Planning Canton 
Basellandschaft for sponsoring the comparative study reported 
here. We would also like to thank CEDR (Conference of European 
Directors of Roads) for sponsoring the STEER (tyre) project and 
Mr. Dominik Schneuwly at the Federal Office for the Environment 
for access to the tyre database and the financing of further 
analyses thereof

5. References
1.	 K. Abnett, ‘EU countries approve 2035 phaseout of CO2-

emitting cars’, Reuters, Mar. 29, 2023. Accessed: Apr. 03, 2023. 
[Online]. Available: https://www.reuters.com/business/autos-
transportation/eu-countries-poised-approve-2035-phaseout-
co2-emitting-cars-2023-03-28/

2.	 Council of the European Union, ‘Fit for 55’, Fit for 55. https://
www.consilium.europa.eu/en/policies/green-deal/fit-for-55-
the-eu-plan-for-a-green-transition/ (accessed Mar. 22, 2023).

3. H. Campello-Vicente, R. Peral-Orts, N. Campillo-Davo, and 
E. Velasco-Sanchez, ‘The effect of electric vehicles on urban 
noise maps’, Appl. Acoust., vol. 116, pp. 59–64, Jan. 2017, doi: 
10.1016/j.apacoust.2016.09.018.

4.	 E. Hammer, S. Egger, T. Saurer, and E. Bühlmann, ‘Traffic 
noise emission modelling at lower speeds’, in ICSV23, Athens, 
2016.

5.	 K. Heutschi, E. Bühlmann, and J. Oertli, ‘Options for reducing 
noise from roads and railway lines’, Transp. Res. Part 
Policy Pract., vol. 94, pp. 308–322, Dec. 2016, doi: 10.1016/j.
tra.2016.09.019.

6.	 S. Kephalopoulos, M. Paviotti, and F. Anfosso-Lédée, ‘Common 
Noise Assessment Methods in Europe (CNOSSOS-EU)’, JRC 
Publications Repository, Sep. 12, 2012. https://publications.jrc.
ec.europa.eu/repository/handle/JRC72550 (accessed Apr. 04, 
2023).

7.	 EN ISO 11819-1:2022, ‘Acoustics—Measurement of the 
Influence of Road Surfaces on Traffic Noise—Part 1: Statistical 
Pass-By Method.’, Geneva, Switzerland, 2022.

8.	 D. Schweizer et al., ‘(in press), Noise Emissions: What to 
expect from electriv vehicles com-pared to combustion 
vehicles?’, in ICSV29, Prague, 2023.

9.	 V. R. J. H. Timmers and P. A. J. Achten, ‘Non-exhaust PM 
emissions from electric vehicles’, At-mos. Environ., vol. 134, 
pp. 10–17, Jun. 2016, doi: 10.1016/j.atmosenv.2016.03.017.

10.	 ATEEL S.à r.l., ‘Study on future sound limit values for 
type approval for vehicles of category M & N, ACEA – 
Association des Constructeurs Européens d’Automobiles’, 
Luxembourg, Final Report V01.00. Accessed: Apr. 05, 
2023. [Online]. Available: https://www.ateel.com/app/
uploads/2022/03/2022-01-27_Final-Report_V01.pdf

11.	 Regulation (EU) 2020/740 of the European Parliament and 
of the Council of 25 May 2020 on the labelling of tyres with 
respect to fuel efficiency and other parameters, amending 
Regulation (EU) 2017/1369 and repealing Regulation (EC) No 
1222/2009, vol. 177. 2020. [Online]. Available: http://data.
europa.eu/eli/reg/2020/740/oj/eng

12.	 F. Schlatter, U. Sandberg, E. Bühlmann, and T. Berge, ‘Project 
STEER: Improving the EU Tyre Noise Label’, presented at the 
Internoise, 2022.


