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3. Introduction  

The goal of Work Package 6 (WP6) is to synthesise the knowledge gained during the 

project’s experimental activities into potential new policies and regulations and to 

evaluate their possible future impact for the public health and wellbeing of citizens, as 

well as the social acceptance of the economic impacts that could derive from the new 

policies and regulations. Possible future policy scenarios include tyre airborne particle 

emissions (Deliverable 6.1), microplastics emissions (Deliverable 6.2), and tyre noise 

emissions (Deliverable 6.3). 

 

The Commission’s 2021 EU Action Plan, ‘Towards Zero Pollution for Air, Water and 

Soil’ aims to reduce pollution to levels that are no longer considered harmful to health 

and natural ecosystems. One of the 2030 key targets is to reduce the share of people 

who are chronically disturbed by transport noise by 30% compared to 2017. 

 

Current automotive noise legislations define maximum noise emission limits that have to 

be complied with standardized pass-by noise test procedures. The currently applicable 

noise standards are UN R51, for vehicle pass-by noise, UN R117, for tyre noise, and 

Tyre Labelling (EU) 2020/740 which includes noise information for the consumers. 

Recently UN R138 introduced minimum sound levels for electric vehicles. A significant 

part of the overall pass-by noise test on a vehicle is will be caused by the tyres. 

 

In this deliverable we went through the noise regulations for tyres, vehicles and electric 

vehicles. We collected measured data to assess current noise levels. We compared 

them with the literature. We collected data from EPREL and other databases and 

search for correlations between noise and other parameters such as wet grip, rolling 

resistance, abrasion and price. We developed a simplified model to estimate citizens’ 

noise exposure and to assess various mitigation measures. 

 

Two scenarios were considered in this Task 6.3 for tyre noise. The baseline scenario 

investigated the possible evolution of the problem assuming no policy changes. The 

second scenario examined the feasibility of imposing stringent tyre noise limits. The 

impact of the proposed scenarios on public health and well-being of citizens along with 

a cost-benefit analysis was examined and compared to the baseline scenario.  

 

Note: The terms noise and sound are used interchangeable, even though GRBP 

decided to start using the term sound instead of noise after R 138.  

We also use the terms dB and dB(A) interchangeably. 
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4.  Regulatory requirements for vehicle and tyres 

sound emission 

4.1. UN Reg. 51 (vehicles) – UN Reg. 117 (tyres) 

Considering the tyre rolling sound emissions as one of the main contributors to the total 
vehicle sound emission, we can compare the testing conditions and limit values of both 
Regulations (Table 1 to Table 4) to have a better understanding of their impact on the actual 
real sound emission level. 
 
Table 1 : Test conditions for vehicle sound of M1 and N1 categories and rolling sound of C1 and C2 tyres. 

Vehicle sound emission Tyre rolling sound emission 

Testing conditions M1 – N1 

R51.03 Annex 3 (outdoor) R117.04 Annex 3 – C1/C2 

Test track: ISO10844:2021 Test track: ISO10844:2021 

Microphones: 7.5m from centre line / 1.2 
high 

Microphones: 7.5m from centre line / 1.2 
high 

Air Temp. 5ºC – 40ºC Air Temp. 5ºC – 40ºC 

Surface temp. 5ºC – 60ºC Surface temp. 5ºC – 50ºC 

Wind: < 5 m/s Wind: < 5 m/s 

Vehicle load: 0.9 mro ≤ mt ≤ 1.2 mro Vehicle load: 75% ±5 Tyre load index 

Tyre conditioning: Run-in 100 km Tyre conditioning: Run-in 100 km 

Target speed: 50 km/h Target speed: 80 km/h 

Driving condition: Full accel. (a ≤ 2m/s2) Driving condition: Coast-by 

 
Table 2 : Limit values for vehicle sound of M1 and N1 categories and rolling sound of C1 and C2 tyres. 

Limit values Ph. 2 Ph. 3 Limit values – Stage 2 

M1 

PMR ≤ 120 70 68 

C1 

185 and lower 70 

120 < PMR ≤ 160 71 69 Over 185 up to 245 71 

PMR > 160 73 71 Over 245 up to 275 72 

PMR > 200 74 72 Over 275 74 

N1 
M ≤ 2.5 t 71 69 

C2 

Normal / M+S 72 

M > 2.5 t 73 71 3PMSF 73 

 Special 74 

 
R51.03 Transitional provisions for new type approvals: 
Phase 2: Mandatory for vehicles M1, N1:   1 July 2020 
Phase 3: Mandatory for vehicles M1, N1:   1 July 2024 
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Table 3 : Test conditions for vehicle sound of M2/M3 and N2/N3 categories and rolling sound of C2 and C3 tyres. 

Vehicle sound emission Tyre rolling sound emission 

Testing conditions M2/M3 – N2/N3 

R51.03 Annex 3 (outdoor) R117.04 Annex 3 – C2/C3 

Test track: ISO10844:2021 Test track: ISO10844:2021 

Microphones: 7.5 m from centre line / 1.2 
high 

Microphones: 7.5 m from centre line / 
1.2 high 

Air Temp. 5ºC – 40ºC Air Temp. 5ºC – 40ºC 

Surface temp. 5ºC – 60ºC Surface temp. 5ºC – 50ºC 

Wind: < 5 m/s Wind: < 5 m/s 

Vehicle load: 50 [kg/kW] x Pn [kW] Vehicle load: 75% ±5 Tyre load index 

Tyre conditioning: Run-in 100 kms Tyre conditioning: Run-in 100 kms 

Target speed: 35 km/h Target speed: 70 km/h 

Driving condition: Full acceleration Driving condition: Coast-by 

 
Table 4 : Limit values for vehicle sound of M2/M3 and N2/N3 categories and rolling sound of C2 and C3 tyres. 

Limit values Ph. 2 Ph. 3 Limit values – Stage 2 

M2 

M ≤ 2.5 t 70 69 
C2 
No 

traction 

Normal / M+S 72 

2.5 t < M ≤ 3.5 t 72 71 3PMSF 73 

M > 3.5 t; Pn ≤ 135 kW 73 72 Special 74 

M > 3.5 t; Pn > 135 kW 74 72 

C3 
Traction 

Normal / M+S 75 

M3 

Pn ≤ 150 kW 74 73 3PMSF 76 

150 kW < Pn ≤ 250 kW 77 76 Special 77 

Pn > 250 kW 78 77 

 

N2 
Pn ≤ 135 kW 75 74 

Pn > 135 kW 76 75 

N3 

Pn ≤ 150 kW 77 76 

150 kW < Pn ≤ 250 kW 79 77 

Pn > 250 kW 81 79 

 
R51.03 Transitional provisions for new type approvals: 
Phase 2: Mandatory for vehicles other than N2:  1 July 2020 

Mandatory for vehicles N2:    1 July 2022 
Phase 3: Mandatory for vehicles other than N2, N3, M3: 1 July 2024 

Mandatory for vehicles N2, N3, M3:  1 July 2026 
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It should be added that for M1, N1 and M2≤3500 kg category vehicles, the final value 
(Lurban) is a combination of two by pass conditions: wide open throttle (WOT) runs and 
constant speed runs (CSR). Both tests should be performed with the same gear ratio 
selection in case of manual gearbox. The final calculation is using a weighting factor (kp) 
 
Lurban = Lwot – kp * (Lwot – Lcrs),  
 
kp = 1 – (aurban / awot),  
 
aurban = 0.63 * log10(PMR)-0.09  
 
Practically speaking Lurban will be Lwot with small correction down. 
 
For M2>3500 kg, M3, N2, N3 category vehicles, Lurban = Lwot 

4.2. UN Reg. 138 

For quiet vehicles, in addition to the requirements stated in UN R51, the vehicle must 
meet the requirements of UN R138 as well, which are minimum sound emissions to alert 
pedestrians and other vulnerable road users about the presence of the vehicle (Table 5). 

Table 5 : Minimum sound level requirements in dB(A). 

 
 
The relevant EU regulations are Regulation (EU) 540/2014 for cars, vans, buses and 
trucks, Regulation (EU) 2019/2144 on type approval of road vehicles including tyre 
requirements, and Regulation (EU) 2020/740 on tyre labelling.  
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5. UN Reg. 51 type approval values 

During the last 2 years (2023-2024) IDIADA as technical service designated by some type 
approval authorities has performed several official test for vehicle type approval according 
to R51.03. 
 
The summary of the test results following Annex 3 are as follows (Table 6): 

Table 6 : UN R51 Pass-by sound test results at IDIADA (2023-2024). 

 

 

 
 

 
 

Tests: 5 Category propulsion type result pass-by dB(A)

M1 ICE 71,0

M1 ICE 71,9

M1 ICE 71,0

M1 ICE 71,0

M1 ICE 71,0

Average: 71,2

Tests: 16 Category propulsion type result pass-by dB(A)

M1 PEV 65,0

M1 PEV 65,0

M1 PEV 65,0

M1 PEV 65,0

M1 PEV 65,0

M1 PEV 65,0

M1 PEV 66,6

M1 PEV 66,6

M1 PEV 68,0

M1 PEV 68,0

M1 PEV 67,0

M1 PEV 64,0

M1 PEV 64,0

M1 PEV 67,0

M1 PEV 68,0

M1 PEV 67,0

Average: 66,0

Tests: 4 Category propulsion type result pass-by dB(A)

N1 ICE 74,0

N1 ICE 72,0

N1 ICE 73,0

N1 ICE 72,0

Average: 72,8
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Tests: 4 Category propulsion type result pass-by dB(A)

N2 ICE 74,0

N2 ICE 74,0

N2 ICE 73,0

N2 ICE 73,0

Average: 73,5

Tests: 2 Category propulsion type result pass-by dB(A)

N2 PEV 70,0

N2 PEV 74,0

Average: 72,0

Tests: 4 Category propulsion type result pass-by dB(A)

N3 ICE 80,0

N3 ICE 80,0

N3 ICE 81,0

N3 ICE 79,0

Average: 80,0

Tests: 20 Category propulsion type result pass-by dB(A)

M3 ICE 77,0

M3 ICE 73,0

M3 ICE 78,0

M3 ICE 78,0

M3 ICE 78,0

M3 ICE 78,0

M3 ICE 78,0

M3 ICE 78,0

M3 ICE 72,0

M3 ICE 74,0

M3 ICE 73,0

M3 ICE 77,0

M3 ICE 78,0

M3 ICE 73,0

M3 ICE 76,0

M3 ICE 76,0

M3 ICE 78,0

M3 ICE 74,0

M3 ICE 77,0

M3 ICE 75,0

Average: 76,1
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Table 7 summarises the results. PEV compared to ICEs for M1 category had on average 5 
dB(A) lower sound. For M3 category there was a high difference of 7-9 dB(A) between 
BEX/FCEVs and ICEs. However, for N2 category the difference was only 1.5 dB(A). Note 
that, at the time of testing, for most vehicles, the Phase 2 limits were applicable. 
 
Table 7 : Summary of UN R51 test results at IDIADA (2023-2024). 

Category # Propulsion type Pass-by dB(A) 
M1 5 ICE 71.2 (71.0-71.9) 
M1 16 PEV 66.0 (64.0-68.0) 
N1 4 ICE 72.8 (72.0-74.0) 
N2 4 ICE 73.5 (73.0-74.0) 
N2 2 PEV 72.0 (70.0-74.0) 
N3 4 ICE 80.0 (79.0-81.0) 
M3 20 ICE 76.1 (72.0-78.0) 

M3 6 BEV 69.5 (64.0-77.0) 
M3 1 FCEV 67.0 

 
The Table 8 summarises the results from the 2022 ACEA report [1]. Although direct 
comparison is not possible as Lurban values were reported, in general the agreement with 
IDIADA data is good considering also the different time periods (2020 vs 2024 IDIADA).  
 
Table 8 : Overview of ACEA 2020 test results. 

Category # Propulsion type Pass-by dB(A) 
M1 (Lurban) 1655 (all) ICE 68 (64-74) 
M1 (Lurban) 14 HEV 68 (64-71) 
M1 (Lurban) 27 BEV 67 (64-69) 
M2 (Lurban) 23 ICE 71.3 (69-75) 
M3 (Lurban) 42 (+2 BEV) ICE 73.5 (71-78) 
N1 156 ICE 70.3 (66-74) 
N1 3 BEV 69 (67-71) 
N2 74 (+2 BEV around 69) ICE 72.4 (67-78) 
N3 119 (+2 HEV around 79) ICE 79.3 (74-84) 
N3 6 BEV 71.7 (69-76) 

  

Tests: 6 Category propulsion type result pass-by dB(A)

M3 BEV 64,0

M3 BEV 77,0

M3 BEV 69,0

M3 BEV 68,0

M3 BEV 65,0

M3 BEV 74,0

Average: 69,5

Tests: 1 Category propulsion type result pass-by dB(A)

M3 FCEV 67,0

Average: 67,0
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6. Tyre rolling sound contribution to total vehicle 

sound emissions 

As stated before, the tyres are tested according to R117 Annex 3. The tests are performed 
at a range of speeds: 
 
(a) From 70 to 90 km/h for class C1 and class C2 tyres; 
(b) From 60 to 80 km/h for class C3 tyres. 
 
The correlation between sound emission and vehicle speed is then calculated based on 
linear regression. That is allowing to extrapolate the sound emission at different vehicle 
speed such as R51 Annex 3 target speed. We have taken all tests performed at IDIADA 
according to R117 Annex 3 over the last 2 years (2023-2024) and based on each 
regression line, we have been able to extrapolate what would be the tyre rolling sound 
emission at vehicle target speed according to R51. A few tests at 50 km/h vehicle speed 
confirmed the relationship. 
 

 
Figure 1 : Speed vs. tyre noise. 

 
The following tables are showing the number of tests performed, the average tyre rolling 
sound emission at coast-by vehicle speed according to R117, the average of all 
calculated tyre rolling sound emission at vehicle speed according to R51: 
 
Considering vehicle category: 

• M1 will be equipped with C1 class tyres 

• N1 will be equipped with C2 class tyres 

• M2, M3, N2, N3 will be equipped with C3 tyres 
 

Vehicle speed 

dB(A) 
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Table 9 : Tyre rolling sound emissions according to R117 at IDIADA 

 
 

 
 

 
 
 

Considering that tyre rolling sound emission is just a part of the total vehicle sound 
emission, we could then use the commonly accepted approach for combined different 
sound emission sources: 
 
dBtotal= 10 · log10 · (10dB1/10 + 10dB2/10 + ··· +10dBn/10) 
 
The calculated average sound emission of the non-tyre part for each vehicle category 
and propulsion technology will be as shown in the following table. Vehicle sound 
emission taken from Chapter 5 (dBtotal) and tyre sound emission taken from above table 
in this page (dB1). We have then calculated non tyre sound (dB2). 
 
Table 10 : Contribution of tyre rolling noise to vehicle sound. 

 
 

We can also see the real contribution of the tyre rolling sound over the total vehicle 
sound emission as percentage in the last column. 
  

# tests 80 km/h 50 km/h 50 km/h

2023 63 70,4 63,4

2024 62 70,6 63,8
63,6

C1

# tests 80 km/h 50 km/h 50 km/h

2023 4 72,2 65,5

2024 10 73,0 64,8
65,0

C2

# tests 70 km/h 35 km/h 35 km/h

2023 33 70,6 58,0

2024 28 71,8 58,5
58,2

C3
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7. Impact of road surface to tyre rolling sound 

emission 

The GRBP set up the Task Force Measurement Uncertainties subgroup in 2019 to identify 
the different sources of variability on sound emission measurement, especially focused 
on R51 and R117. 
 
After several analysis related to R117 Coast-by measured according to Annex 3, the 
following main categories of uncertainty were found as shown in the following Table 11. 
 
We can see the test track surface is the highest one, even comparing among several test 
tracks approved according to ISO10844. In real roads the values should be higher. 
 
Table 11 : Sources of uncertainty of sound measurements. 

 
 

According to European Tyre & Rubber Manufacturers Association (ETRMA), this 
variability means that a homologated value could be 2.3 dB higher or lower (with low 
probability<5%). ETRMA demonstrated that reducing the uncertainty to half would reduce 
tyres exceeding the limit due to the methodology uncertainties from 33% to 11% [2]. 
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Figure 2 : Test track surfaces. 
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8. Study on label parameters 

This chapter aims to verify whether there is any correlation between noise and the other 
parameters on the label, as well as interaction between noise levels and price. 

8.1. Methodology 

We considered the five best-selling sizes for each type of tyre (C1, C2 and C3) in order 
to extract a representative market sample and look for a correlation between the values 
of the labelling of the tyres, the rolling resistance (RR) and wet grip (WG) with the noise 
level. The most accurate tyre labelling data is EPREL. The size of the sample extracted 
was of 450 hundred tyres in total. 150 tyres per type of tyre, being 30 tyres per size. For 
the sample selection we considered several factors to ensure its representativeness. 
Firstly, we made sure that brands were not excessively repeated. Additionally, the 
percentage distribution of premium, mid-range, and low-cost tires for each size was 
adjusted to match the actual sales percentages in the market. We also ensured that the 
selected tires were verified in the EPREL database, as some tires uploaded to the 
platform still display an alert indicating they are pending verification. For each tyre, we 
provide the dimensions, brand, model, identifier, season (winter, non-winter), load index, 
and the labelling values (RR, WB, and Noise). All this information, as previously 
explained, was extracted from EPREL. The last two columns indicate the average 
European price of the tyre and the budget range. For the prices of C1 and C2 tyres, we 
consulted an international sales platform and calculated an average price for each tyre 
model. For C3 tyres, we consulted our list of 150 tyres with a supplier who has access to 
the average European prices for all models. In this case, the supplier informed us about 
models that were no longer sold or had been updated with improved properties, and we 
made the necessary adjustments accordingly. Table 12 shows a section of the list of tyres 
with the information explained above. 
 
Table 12 : Overview of xls file with information collected. 

 

8.2. Results 

First of all, we looked for a correlation between noise and RR categories, and noise and 
WG categories for each type of tyre comparing all the data directly. The following graphics 
represent 150 tyres classified for each RR category (A, B, C, D or E) compared to its 
noise values generating an average box. The same is done with the WG category (A, B, 
C or D). We observed a tendency between the RR category and the noise level, but the 
same cannot be said for WG. However, no definitive conclusions can be drawn. To 
analyse this trend in greater detail, we classified the tyres by type (C1, C2, or C3), size, 
season (winter or non-winter), and RR or WG categories. We then calculated the average 
noise levels for each category to gain a clearer understanding of potential correlations. 
We also analysed the category prices to explore relationships between price and noise. 
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Figure 3 : Noise levels for various RR (left) and WG (right) levels for C1 (up), C2 (middle), C3 (lower) tyres. 
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8.2.1. C1 tyres 

Next tables show relations between RR, WG and noise for various season and tyre 

sizes. 

Table 13 : Relation of RR category and noise levels for season and sizes of C1 tyres. 

Size Winter 
RR 

category 
Sample 

size 
Average 

Noise (dB) 
Average 
Price (€) 

205/55R16 

No 

A 2 71.00 86.50 

B 5 70.00 91.67 

C 6 70.00 97.99 

D 2 71.00 - 

Yes 

B 5 70.80 96.50 

C 7 71.14 116.33 

D 3 69.33 93.50 

225/45R17 

No 

A 2 68.50 106.00 

B 5 70.40 85.48 

C 6 70.50 92.79 

D 2 70.50 - 

Yes 

B 1 72.00 - 

C 13 70.77 122.57 

D 1 68.00 - 

195/65R15 

No 

A 3 70.33 83.50 

B 3 71.00 85.00 

C 7 70.00 84.33 

D 2 68.00 - 

Yes 
B 8 71.00 86.83 

C 7 70.43 81.25 

225/40R18 

No 

A 2 69.50 120.50 

B 5 70.20 91.50 

C 6 70.83 95.50 

D 2 70.50 102.00 

Yes 

A 1 72.00 - 

B 3 70.67 - 

C 6 71.00 122.75 

D 5 71.60 98.00 

225/60R16 

No 
B 3 70.67 171.75 

C 12 70.42 165.00 

Yes 

B 5 71.00 174.83 

C 9 70.78 129.70 

D 1 72.00 - 
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Table 14 : Relation of WG category and noise levels for season and sizes of C1 tyres. 

Size Winter 
WG 

category 
Sample 

size 
Average 

Noise (dB) 
Average 
Price (€) 

205/55R16 

No 

A 6 70.17 96.01 
B 4 70.50 89.50 
C 4 70.25 86.50 

D 1 70.00 90.50 

Yes 
A 1 72.00 - 
B 6 70.33 113.1 
C 8 70.75 83.25 

225/45R17 

No 
A 10 70.20 93.67 
B 5 70.20 107.50 

Yes 
B 11 70.36 121.92 
C 4 71.50 126.50 

195/65R15 

No 

A 6 70.17 84.33 

B 5 70.40 84.00 
C 3 69.00 - 
D 1 70.00 - 

Yes 

A 1 72.00 82.00 
B 8 70.75 85.00 

C 5 70.20 88.00 
D 1 72.00 72.50 

225/40R18 

No 
A 9 70.22 96.67 
B 6 70.67 136.00 

Yes 

A 1 68.00 - 
B 11 71.27 117.80 
C 1 72.00 - 
D 2 72.00 - 

225/60R16 

No 
A 7 70.57 165.00 
B 8 70.38 171.75 

Yes 
B 11 70.82 154.58 
C 3 71.00 122.75 
D 1 72.00 - 
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8.2.2. C2 tyres 

Table 15 : Relation of RR category and noise levels for season and sizes of C2 tyres 

Size Winter 
RR 

category 
Sample 

size 
Average 

Noise (dB) 
Average 
Price (€) 

215/65R16 

No 
A 2 70.00 192.00 
B 4 71.25 165.75 
C 9 71.00 133.83 

Yes 
C 11 71.91 163.27 
D 4 73.25 137.39 

235/65R16 

No 

A 1 69.00 - 

B 2 72.00 178.75 

C 12 71.33 150.17 

Yes 
B 3 72.67 218.00 
C 8 72.25 166.50 
D 4 72.25 - 

205/65R16 

No 
B 2 72.00 159.50 
C 12 71.41 139.79 
D 1 71.00 - 

Yes 
B 1 69.00 163.50 
C 10 71.67 137.38 
D 4 72.50 135.00 

205/75R16 

No 
A 2 70.50 159.50 
B 2 72.00 146.00 
C 11 71.46 124.40 

Yes 
B 2 71.50 - 
C 11 72.09 171.75 
D 2 73.00 123.00 

225/65R16 

No 
B 5 70.60 185.33 
C 9 71.67 138.20 
D 1 72.00 - 

Yes 
C 11 71.55 171.67 
D 4 72.75 - 
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Table 16 : Relation of WG category and noise levels for season and sizes of C2 tyres. 

Size Winter 
WG 

category 
Sample 

size 
Average 

Noise (dB) 
Average 
Price (€) 

215/65R16 

No 
A 6 70.50 170.25 
B 9 71.22 122.00 

Yes 
A 4 70.75 153.66 
B 10 72.70 161.64 
C 1 74.00 134.00 

235/65R16 

No 
A 7 71.29 157.25 
B 6 70.83 179.00 
C 2 72.50 - 

Yes 
A 6 72.17 250.49 
B 6 72.50 195.17 
C 3 72.33 151.00 

205/65R16 

No 
A 4 71.50 158.54 
B 9 71.33 122.00 
C 2 72.00 - 

Yes 
A 6 71.33 145.51 
B 5 71.40 - 
C 4 72.75 146.75 

205/75R16 

No 
A 7 71.57 144.60 
B 6 71.83 116.83 
C 2 69.50 - 

Yes 

A 3 73.00 181.00 
B 7 72.29 162.50 
C 4 71.75 123.00 
D 1 70.00 - 

225/65R16 

No 

A 5 70.40 172.63 
B 7 71.71 142.25 
C 2 72.00 159.50 
D 1 72.00 112.50 

Yes 
A 5 71.80 197.50 
B 7 71.86 120.00 
C 3 72.00 - 
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8.2.3. C3 tyres 

Table 17 : Relation of RR category and noise levels for season and sizes of C3 tyres. 

Size Winter 
RR 

category 
Sample 

size 
Average 

Noise (dB) 
Average 
Price (€) 

315/80R22.5 

No 

B 1 70.00 904.00 

C 8 70.88 748.13 

D 6 72.17 570.47 

Yes 

A 1 67.00 1169.00 

B 2 70.00 987.25 

C 10 71.00 616.26 

D 2 74.00 639.24 

315/70R22.5 

No 

A 2 72.00 - 

B 2 72.00 1033.00 

C 3 73.00 912.91 

D 8 72.63 370.28 

Yes 

A 2 72.50 980.25 

B 5 71.60 743.32 

C 7 71.86 700.13 

D 1 76.00 1124.00 

385/65R22.5 

No 

A 1 68.00 1078.00 

B 3 69.67 639.00 

C 9 71.22 597.22 

D 2 72.50 428.19 

Yes 

A 2 69.50 1105.00 

B 1 74.00 - 

C 6 71.83 781.26 

D 6 73.00 414.40 

295/80R22.5 

No 
C 8 70.75 800.62 

D 7 72.43 545.04 

Yes 

B 3 72.00 617.73 

C 8 71.13 611.39 

D 3 74.67 543.17 

E 1 72.00 - 

385/55R22.5 

No 

A 3 68.00 892.33 

B 5 71.20 616.05 

C 7 72.00 511.60 

Yes 

A 3 70.33 986.00 

B 5 69.80 919.87 

C 6 71.33 613.25 

D 1 74.00 843.00 

 
  



 

24 

 

 
D6.3 – Policies and mitigation strategies on tyre noise emissions 

Table 18 : Relation of WG category and noise levels for season and sizes of C3 tyres 

Size Winter 
WG 

category 
Sample 

size 
Average 

Noise (dB) 
Average 
Price (€) 

315/80R22.5 

No 

A 2 71.00 784.95 

B 10 71.10 801.08 

C 3 72.33 509.63 

Yes 

A 2 72.50 354.45 

B 9 70.78 759.90 

C 4 70.75 856.43 

315/70R22.5 

No 

A 1 75.00 - 

B 4 70.25 1033.00 

C 10 72.80 478.81 

Yes 

A 2 73.00 886.60 

B 6 72.00 714.70 

C 7 72.00 850.98 

385/65R22.5 

No 

A 3 72.00 689.80 

B 9 70.56 672.23 

C 3 70.67 441.76 

Yes 

A 2 72.50 766.00 

B 7 71.86 804.86 

C 6 72.33 696.49 

295/80R22.5 

No 

A 2 72.00 362.80 

B 7 71.00 923.19 

C 6 72.00 406.75 

Yes 

A 3 72.00 529.60 

B 8 71.63 546.91 

C 4 73.00 745.50 

385/55R22.5 

No 
B 6 70.67 798.35 

C 9 71.11 544.56 

Yes 

A 3 71.00 625.49 

B 10 70.40 932.82 

C 2 72.50 916.25 

 

8.3. Summary 

From the previous analysis: 
 

• Average market tyres noise levels: C1: 70.5 dB, C2: 71.7 dB, C3: 71.5 dB 
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Correlations of the five best selling tyre sizes (all data, seasons, and sizes) showed a 
tendency of lower noise with improving (lower) letter of rolling resistance (RR) for C1, 
C2 and C3 tyres. For WG there was no correlation (C2, C3) or lower noise with 
improving (lower) letter (C1). Thus, in general we do not expect worse performance by 
lowering the noise of high noise tyres. 
A more detailed analysis was not possible due to the lack of detailed info for RR and 
WG. This will be the topic of the next chapter. However, the general tendency was: 

• For C1: With improving (decreasing) RR letter, noise increases (negative). With 
improving (decreasing) WG letter, noise decreases (positive). 

• For C2: With improving (decreasing) RR letter, noise decreases (positive). With 
improving (decreasing) WG letter, noise decreases (positive). 

• For C3: With improving (decreasing) RR letter, noise decreases (positive). With 
improving (decreasing) WG letter, noise decreases (positive). 

 
Keeping RR and WG the same and correlating noise and tyre price the following trends 
were found: 

• For C1: Lower noise tyres had on average also lower price (2% per dB) 

• For C2: Lower noise tyres had on average higher price (2% per dB) 

• For C3: Lower noise tyres had on average higher price (6% per dB) 
 
It should also be added that on average, the difference of the maximum noise tyres to 
the average was 1.5 dB (C1), 1.3 dB (C2) and 2.9 dB (C3) for the EPREL analysis, and 
1 dB (C1), 1 dB (C2) and 1.3 dB (C3) for the tyre size specific analysis. 
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9. Analysis of consumers tyre testing data 

The test were conducted by well-established organizations or magazines (Auto-Motor 
und Sport, Auto Bild, Auto Zeitung, Allgemeiner Deutscher Automobil-Club (ADAC) and 
the organization behind the website www.tyrereviews.com. Table 19 summarises the sets, 
number of tyres per set, the parameters that were tested and the organisations that 
carried out the tests. Although the protocols among different organisations might not be 
always the same, the tyres of a specific set, tested by the same organisation are 
comparable. For this reason, each set (i.e. row in Table 19) was analysed separately and 
then the trends of all sets were combined. In total, 300 tyres from 63 manufactures were 
tested, ranging from premium to mid-range to budget brands. The companies with the 
most tyres tested (50%) were Michelin, Continental, Bridgestone, Goodyear, Falken, 
Hankook, Maxxis, Nexen, Pirelli. Note that the last set (22) is not from tyrereviews.com, 
but from UTAC on behalf of ACEA [3], and was used only for the abrasion data in this 
data set. It is separately discussed at the end of this chapter. 
 
Table 19 : Overview of consumer tyre testing. 
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1 245/45 R19 102Y 10 AMS X X X X X X - - X X 
2 245/40 R19 98Y 10 Auto Bild X X X X X X - - X X 
3 225/45 R18 11 Auto Bild X X X X X X - - X X 
4 215/55 R17 22 Auto Bild X X X X X X - X X X 
5 215/55 R17 94W 10 Auto Zeitung X X X X - X - - X X 
6 225/45 R17 91Y 9 Tyre Reviews X X X X - X - - X X 
7 205/55 R16 91V 50 ADAC X X X X X - X X - - 
8 225/40 R18 92Y 13 Auto Bild X X X X X X - - X X 
9 225/45 R18 95Y 21 Auto Bild X X X X X X - X X X 
10 235/35 R19 91Y 10 Auto Zeitung X X X X - X - - X X 
11 225/65 R17 106V 12 Auto Bild X X X X X X - - X X 
12 255/45 R20 105Y 10 AMS X X X X X X - - X X 
13 205/55 R16 8 PMM X X X X - X - - X X 
14 225/40 R18 92Y  11 Tyre Reviews X X X X X X - - X X 
15 205/55 R16 91V 13 Tyre Reviews X X X X X X - - X X 
16 215/55 R17  16 ADAC X X X X X - X X - - 
17 235/55 R18 100V 8 AMS X X X X X X - - X X 
18 205/55 R16 91V 21 Auto Bild X X X X X X - X X X 
19 235/55 R19 105Y 9 Auto Bild X X X X X X - X X X 
20 235/55 R19 11 Auto Bild X X X X X X - - X X 
21 205/55 R16 9 Tyre Reviews X X X X X X - - X X 
22 245/45R19 102Y 6 UTAC X - - - - - X X - - 

AMS = Auto Motor und Sport; PMM = The Polish Motor Magazine 
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Table cont. 
Set Tyre size # Average Min Max 
1 245/45 R19 102Y 10 69.3 67.3 71.1 
2 245/40 R19 98Y 10 71.8 70.6 73.6 
3 225/45 R18 11 72.9 70.8 74.1 
4 215/55 R17 22 68.9 67.1 70.1 
5 215/55 R17 94W 10 71.3 70.0 72.0 
6 225/45 R17 91Y 9 70.1 67.8 72.5 
7 205/55 R16 91V 50 71.1 69.1 73.6 
8 225/40 R18 92Y 13 67.5 66.5 69.0 

9 225/45 R18 95Y 21 73.1 71.9 75.3 
10 235/35 R19 91Y 10 69.6 67.0 72.0 
11 225/65 R17 106V 12 69.3 67.3 70.4 
12 255/45 R20 105Y 10 72.7 71.9 73.5 
13 205/55 R16 8 64.7 64.0 65.3 
14 225/40 R18 92Y  11 71.3 69.7 73.3 
15 205/55 R16 91V 13 71.4 70.2 72.8 
16 215/55 R17  16 71.4 70.0 72.6 
17 235/55 R18 100V 8 70.8 69.3 73.2 
18 205/55 R16 91V 21 73.5 72.3 74.5 
19 235/55 R19 105Y 9 70.3 68.6 71.3 
20 235/55 R19 11 70.4 68.6 72.8 
21 205/55 R16 9 72.2 70.2 74.4 

22 245/45R19 102Y 6 71.9 70.2 73.8 
 
For each set, linear regression analysis between noise and a parameter was conducted, 
in order to see whether the increase of noise will result in higher or lower values of the 
other parameter. As an example Figure 4 plots noise and abrasion for the only 3 data sets 
available. 
 

 
Figure 4 : Correlations between noise and abrasion for three sets of tests. 
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Next step was to combine all the slopes of all data sets for a specific parameter. Figure 5 
plots the average of slopes of all sets available for various parameters (price, rolling 
resistance, abrasion, mileage). Error bars give one standard deviation. There is no clear 
effect of reduction of noise to any parameters and in all cases the average goes to the 
positive side.  
 

 
Figure 5 : Impact of lowering noise on various parameters. 

 
Similarly for other safety parameters decreasing noise has a positive impact (Figure 6). 
However, as the error bars (variability) crosses zero, this impact is not statistically 
significant. These results demonstrate that current tyres in the market with the current 
noise levels do not show any impact of noise on other parameters. 
 

 
Figure 6 : Impact of noise reduction on various safety parameters. 

 
A dedicated study by UTAC (ACEA) [3] with 16 tyres, based on a statistical analysis, 
concluded that noise and handling improve together, but there is a conflict between 
noise and safety performances. No conclusion could be drawn for RR.  
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10. Noise calculation tool 

The cost to human health of noise can be estimated by multiplying the people exposure 
to high noise levels with the respective costs per dB(A) as given in the Handbook of 
costs [10].There are a few studies that have assessed the environmental impact of 
noise (e.g. ATEEL-ACEA [1], EU projects Heimtsa [4], Venoliva [5], Phenomena [6], M-
N noise study [7]). Instead of using the noise exposure of the people moving along 
daily, noise levels at the facades of the dwellings of the citizens are used as 
approximations [4]. A good estimation of the actual exposure distribution of EU Member 
States was reported by the European Environmental Agency (EEA) in the framework of 
Environmental Noise Directive (END) noise mapping (latest year available 2017) [8]. 
However, a model is needed in order to assess various mitigation measures. We 
developed a simplified model combining all previous studies. The model is depicted in 
Figure 7. 
 

 
Figure 7 : Schematic representation of the noise calculation model. 

 
The model has five sections: (i) vehicle; (ii) traffic; (iii) propagation; (iv) exposure; (v) 
effects. The basis of the vehicle model is the CNOSSOS-EU study [9] that estimates the 
noise emitted by a vehicle depending on the propulsion engine, the tyres rolling noise 
and the road surface (plus other parameters, such as temperature etc.). However, in our 
model the initial values are based on the type approval values of tyres and vehicles. 
This approach has the advantage that any limit changes in the regulations can be 
directly assessed. The traffic and propagation parts (combined in our simplified model) 
calculate the noise for various vehicle shares (ICE or electrified), traffic conditions 
(number of vehicles per hour, average speed, smooth or interment flow) and roads 
(compared to the ISO surface during type approval or quieter) and propagated to the 
facades taking into account distance and barriers. The exposure is then calculated 
based on the population living near various types of roads. Using the cost of noise per 
dB(A) (from the Handbook on external costs of transport [10]), a cost to the society can 
be calculated. The calculation can be done for many years assuming various reference 
conditions: e.g. a specific fleet increase, population increase, electrification penetration 
etc. From this baseline scenario, various mitigation measures (abatement solutions) can 
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be assessed by changing one or more parameters (e.g. quitter tyres, quieter surfaces 
etc.).  
The model was ‘calibrated’ with the 2017 END exposure distributions, as extrapolated to 
EU27 in the M-N study [7, 8]. Then, baseline year was considered 2025 assuming all 
tyres and vehicles fulfil the latest phases and stages of the regulations (i.e. full 
compliance with the latest limits). Then the reference scenario assumed only 
electrification of the fleet. Different scenarios examined various mitigation measures. 
Details of these steps follow. 
 

10.1. Vehicle 

Vehicles are classified to various categories (M1, M2, M3, N1, N2, N3) depending on 
the number of seats and weather they are designed for carrying passengers or goods. 
Tyres are classified as C1, C2 and C3. The CNOSSOS-EU model [9], which calculates 
the noise emissions of individual vehicles, has three vehicle categories light (passenger 
cars and vans), medium-heavy (vans >3.5 t, busses with two axles), and heavy vehicles 
(trucks, buses with more than 3 axles).  
In order to simplify the categorisation, we considered that C1 tyres are fitted to 
passenger cars, C2 tyres to light-commercial vehicles, and C3 tyres to heavy-duty 
vehicles (Table 20). Thus, C1 and C2 tyres are fitted to light vehicles according to 
CNOSSOS-EU, and C3 tyres to heavy vehicles. For simplification reasons we assumed 
no medium-heavy category.  
 
Table 20 : Model vehicle category m and tyres categories. 

This model CNOSSOS-EU Vehicle categories Tyres categories 
PCs Light vehicles M1 C1 
LCVs Light vehicles N1 C2 

- Medium-heavy >3.5 t M2, M3 and N2, N3 C3 
HDVs Heavy M2, M3 with trailer, M3, N3 C3 

 
Depending on the available propulsion engine(s), the vehicles in our model are 
categorized as: (i) only internal combustion engine (ICE); (ii) only electric engine (BEV, 
FCEV); (iii) hybrids (mild, plug-in PEV) 
 
The simplified model calculates noise Lw,m,corr from a vehicle of category m (PC, LCV, 
HDV) according to this equation: 
 

��,�,���� � ��,� 	 
��������� 	 
����� 	 
�������� 	 
������ 

 
Where the uncorrected noise of a vehicle Lw,m in function of speed v is: 
 

��,���� � 10 log �10��,�, �!� "#⁄ 	 10��,%, �!� "#⁄ � 

 
Where Lw,R,m is the tyre rolling noise and Lw,P,m is the propulsion noise of the vehicle of 
category m. For Lw,R,m we used a simplified formula based on fitting of ACEA data [1] as 
we wanted to have a function of noise and speed, but based on type approval values. 
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The curve is similar to our measurements (Chapter 6) and slightly steeper than 
CNOSSOS-EU: 

��,&,���� � '(& 	 3 	 35 log ��/�,-,&� 

 
The value 3 is due to the higher noise in actual road surface than in type approval ISO 
surfaces. The type approval speed vTA,R is 80 km/h for C1, C2 tyres and 70 km/h for C3 
tyres. We used the stage 2 values for our 2025+ calculations. Only for 2017 we used 
the stage 1 values (Table 21).  
 
Table 21 : TAR values used in the model based on UN Reg. 117. 

Year C1 (PC) C2 (LCV) C3 (HDV)  
2017 75 75 76 Stage 1 
2025 + 71 72 75 Stage 2 

 
For Lw,P,m we used fixed values as in the Table 22, independently of the speed. Although 
there is a small vehicle speed dependence, the engine speed is more important factor; 
and for typical driving conditions this varies in a small range. This simplification 
introduces some uncertainty for high and low vehicle speeds; nevertheless not 
important for the scope of this study. Electric vehicles were assumed to have a 
propulsion noise of 64 dB(A) based on the lowest measurement (Chapter 5) and not 56 
dB(A) (the lowest value in R138). For hybrids we used the average of ICEs and BEVs. 
 
Table 22 : Lw,P,m values used in the model based on UN Reg. 51 and UN Reg. 138. 

Year M1 (PC) N1 (LCV) M3, N3 (HDV)  
2017 71 73 78 Phase 2 (ICE) 
2025 + 69 71 77 Phase 3 (ICE) 
2025 + 64 64 64 BEV/FCEV 

Note: The table values will underestimate the average noise because they do not consider the 
higher limits of more powerful vehicle. This underestimation will be covered by the offset. 

 
Figure 8 : Noise of tyres (C1 and C3) and propulsion engines (of PC and HDV or BEV) as used in the model. Symbols indicate 

the speed of the type approval tests for the tyres and propulsion engines PCs (circles), HDVs (triangles) and electric vehicles 

(square)  
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From Figure 8, tyre noise becomes significant at high speeds >50 km/h or >40 km/h for 
electric vehicles. Thus, for high speed roads (motorways) tyre rolling noise plays a 
major role.  
 
For the rest corrections: 

• For intermittent traffic, ΔLintermittent, a +3 dB(A) value was added to all vehicles, 
including BEV/FCEVs. According to CNOSSOS-EU, this correction integrates, in 
addition to the propulsion engine, the effect of speed variation on tyre noise. 

• For the road surface effect, ΔLroad, we applied subtracted -5 dB(A) for quiet 
roads. 

• For barriers, ΔLbarrier we applied a -10 dB(A) correction. 

• We also applied an offset correction, ΔLoffset, of 3.5 dB(A). This (fixed) value 
was added to bring the year 2017 model results to the END noise urban 
exposure distribution [8]. It includes noise difference between type approval (ISO 
tracks) and real roads, temperature, road slope, additional load, different size of 
tyres effects etc. It also includes uncertainties of the values that were used. For 
example, we consider C1=69 dB, while the average we calculated was 70.5 (see 
Chapter 8). Furthermore, we used a single value: the type approval value of one 
category instead of a distribution of values for all vehicles. Such corrections have 
been applied to other models as well (M-N [7] and ATEEL [1]) and were of the 
same order (3 dB for road effect). 

 

10.2. Traffic 

The noise of a traffic flow was calculated by the equation provided in the CNOSSOS-EU 
model, which considers the average velocity vm and the (steady) traffic flow Qm for 
vehicles of category m.  
 

��,�.��,� � ��,�,���� 	 10 log �/�/��/1000� 

 
The fleet information are summarised in Table 23 for different periods of the day j (day=8 
h, evening=4 h, night=8 h). 
 
Table 23 : Traffic intensities assumed for the noise model. Based on [5]. 

Road PC   LCV   HDV   

 Day Evening Night Day Evening Night Day Evening Night 
1*          
2** 34 25.5 3.4 6.8 3.4 1.7 0.68 1.7 0.85 
3*          
4 500 400 50 50 20 5 44 11 5 
5 1100 1100 220 121 121 24.2 121 55 33 
6*** 2500 1875 625 250 187.5 62.5 287.5 182.5 111.3 

* Road 1, 3: Increased 25% compared to 2 and 4 respectively due to intermittent traffic 
** Road 2: Increased 70% compared to original source 
*** Road 6: Increased 25% compared to original source 

 
For the combined flow at a specific period of the day j (day, evening, night): 
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The long-term average noise indicator is the day-evening-night indicator Lden: 
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Based on previous studies [5, 7], the road types, inhabited length and number of people 
living (per km) in the model are given in Table 24. The study focused only on urban 
environments.  
 
Table 24 : Characteristics of urban roads. Based on [5, 7]. 

 Road type Traffic Inhab. 
length (km) 

Inhab./
km 

Veh/ 
24h 

PC 
km/h 

LCV 
km/h 

HDV 
km/h 

1 Residential Intermit. 643,768 200 835 * 30 30 30 
2  Free 321,884 200 668 50 40 40 
3 Main Intermit. 66,599 450 11,665 * 40 40 40 
4  Free 133,197 450 9,332 50 50 50 
5 Arterial Free 94,118 500 23,426 80 80 70 

6 Motorway Free 3,824 1,000 51,820 100 90 90 
* It was assumed that with intermittent traffic the vehicle flow is 25% higher than free flow. 

 

10.3. Propagation 

No distance correction was applied. The ‘offset’ should include this as well. 
As, it was mentioned, for barrier attenuation a mean reduction of -10 dB(A) was applied. 
 

10.4. Exposure 

Table 24 presented the people living close to various roads. The numbers were taken 
from the M-N study [7]. Based on the people living close to roads and the noise 
calculated for each road category a noise exposure distribution can be found.  
 
EEA reported measured exposure distribution due to road traffic. This was based on 
END 2017 data. The measured exposure is based on EEA’s report of END 2017 data 
and was extrapolated to EU27 level at other projects (Heimtsa [4]) and was presented in 
the M-N study [7]. The assumption is that 334 million people are exposed at urban 
areas (75% of the EU population). 45% of them (150 million people) are exposed to 
Lden>55 dB(A). 
Our model was ‘calibrated’ in order to match as possible the measured exposed 
distribution. The main parameter was the ‘offset’. Slight changes had also to be made at 
the fleet traffic density. Figure 9 and Figure 10 show the measured and our modelled 
exposure distribution for 2017. 
 



 

34 

 

 
D6.3 – Policies and mitigation strategies on tyre noise emissions 

 
Figure 9 : Noise distributions Lden as measured and extrapolated for 2017 (END) and as modelled in this study for 2017. 

 

 
Figure 10 : Noise distributions Lnight as measured and extrapolated for 2017 (END) and as modelled in this study for 2017. 

10.5. Noise costs 

The costs were taken from the Handbook on the external costs of transport [10]. It 
should be added that this methodology, compared to calculations based on people 
affected and number of healthy life years lost (DALY), gave higher costs by a factor of 2 
to 4 in the M-N study. A simple equation was fitted to calculate the costs of traffic noise 
which include road annoyance and health (in EUR/dB/person/year). The equation is 
valid for Lden>50 dB (0 for lower Lden): 
 
Cost of traffic noise = 1.2214 Lden

2 - 110.96 Lden + 2492.9 
 
For administrative, research and development, and production costs we followed the 
calculation of Deliverable 6.1.  
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10.6. Scenarios 

 

10.6.1. Reference scenario 

As it was discussed before, the year 2017 was used only for model calibration. The 
reference scenario covers from 2025 to 2050. The fleet stock in 2025 was 10% higher 
compared to 2017. Assuming 0.7% fleet increase per year, the fleet in 2035 was 7.2% 
higher compared to 2025 and in 2050 19.1% higher than 2025. We assumed that the 
population increased 0.13% per year based on 2016-2023 data. Furthermore, the 
impact of higher load (or weight) of the vehicles was not considered, although heavier 
vehicles tend to be noisier as it is reflected by the tyre and propulsion regulation limits. 
For example, a study [11] found 0.5 dB higher noise with 25% higher load, a value close 
to the vehicle mass increase that is expected with fleet electrification. The share of 
electrified vehicles that we assumed are given in Table 25. 
 
Table 25 : Electrification shares over the years. 

Category Electrification 2017 2025 2035 2050 
PC Hybrids 0% 8% 10% 10% 
 BEV/FCEV 0% 5% 30% 85% 
LCV Hybrids 0% 7% 8% 10% 
 BEV/FCEV 0% 0% 20% 80% 
HDV Hybrids 0% 0% 5% 10% 
 BEV/FCEV 0% 0% 15% 75% 

 
For the reference scenario we assumed that 5% of the length of road #5 had quiet 
surface and 5% of the length of road #5 had barrier. 
 

10.6.2. Policy scenarios 

The following case was examined: 
 

• Quieter tyres -2 dB from 2035 
 
Quieter propulsion engines were not considered as it is expected that ICEs will be faced 
out. Smooth (free) traffic and quieter road surfaces will be discussed only as they are 
out of the scope of this study. 

10.7. Results 

Table 26 summarises the Lden noise distributions and the population weighted average. It 
is clear that the distribution moves to lower noise levels as electrification increases. 
However, even in 2035, the distribution has not shifted considerably, leaving still the 
same percentage of the population with noise >55 dB. 
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Table 26 : Exposure noise distributions. Measured END (2017), model calibration for 2017, calculated from the model from 

2025 to 2050. 

dB(A) END (2017) 2017 2025 2035 2050 
<50 18.4% 19.3% 19.3% 19.3% 57.8% 
50-54 36.8% 38.6% 39.3% 39.3% 0.7% 
55-59 17.5% 18.7% 18.7% 18.7% 27.6% 
60-64 14.0% 9.7% 21.7% 21.7% 12.7% 
65-69 9.4% 12.7% 1.1% 0.0% 0.0% 
70-74 3.3% 1.1% 0.0% 1.1% 1.1% 
>75 0.5% 0.0% 0.0% 0.0% 0.0% 
average - 56.6 54.6 54.3 52.3 

 
Figure 11 plots the noise evolution over the years with the reference scenario and 
additional mitigation measures. Already with the fleet electrification significant 
reductions can be achieved, and mitigation measures further decrease the noise. The 
Lden decreased 3.5% (almost 2 dB) from 2017 to 2025 due to the reduction of noise 
vehicle and tyre limits (3-4 dB for C1-C2 tyres and 1 dB for C3 tyres, 1-2 dB for the 
propulsion engines). The additional 20-25% electrification between 2025 and 2030 
reduced 0.3 dB the average noise. High degree of electrification (85-95% of the total 
fleet) reduced the noise almost 2 dB. 
 

 
Figure 11 : Population weighted average Lden over the years for the reference scenario (blue line) and various mitigation 

measures.  

 
Figure 12 plots the savings by noise reduction over the years setting 2025 as the baseline 
year. There is a clear benefit from the noise reduction even for the reference scenario. 
The savings start to increase slowly with the fleet electrification with 1 bil EUR savings 
in 2035, and 7 bil EUR only in 2050. Reduction of the tyre rolling noise by -2 dB can 
save almost 5 bil EUR in 2035 and 6.5 bil EUR in 2050. 
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Figure 12 : Savings due to reduce noise compared to year 2025. The reference scenario is the blue line, while other mitigation 

measures are shown as points. 

 
 
Regarding costs: 

• Testing and administrative: in total 0.3 bil EUR for the period 2025-2050 

• Research and development: in total 0.56 bil EUR for the period 2025-2050 

• Production (assuming 2% increase of tyres cost of 1/3 of the market tyres): 6.6 
bil EUR for the period 2025-2050 

It is clear that there is a huge net benefit by noise reductions that by far exceed any 
costs. 
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11. Summary 

 

11.1. Data analysis 

UN R51 is for vehicles sound emissions and R117 for tyres rolling sound emissions. 
The main difference on test conditions is the driving condition of full acceleration for R51 
compared to coast-by for R117. The target speed in front of the microphones is also 
different. Combining the average vehicle sound emission and their related tyre average 
rolling sound emission, we can see the real contribution of the tyres to the total vehicle 
sound pressure level. Under regulatory conditions, for M1 electric vehicles (quiet 
vehicles) the tyre has up to 5.6% contribution to the vehicle sound pressure level, while 
for N3 with internal combustion engine, the tyre has negligible contribution to the vehicle 
sound pressure level.  
 
Pass-by noise levels were on the order of 71 dB for M1 vehicles, 66 dB for M1 plug-in 
hybrids, 1-2 dB higher for N1 and N2 vehicles, but around 80 dB for N3. M3 vehicles 
were on average at 76 dB, and M3 FCEV/BEV 7-9 dB lower. 
 
Regarding the analysis of the label parameters, it is difficult to find a correlation between 
the labelling parameters, as the tyre's quality level also plays a role. In general, 
premium tyres tend to show better levels across all label parameters. The average 
noise levels of the five best selling tyre sizes for C1 tyres were 70.5 dB, for C2 tyres 
71.7 dB, and for C3 tyres 71.5 dB. Correlations of all data (all seasons, and sizes) or 
even separately for each tyre dimension showed a tendency of improved rolling 
resistance (RR) or wet grip (WG) with lower noise tyres. Thus, in general we do not 
expect worse performance by lowering the noise of “high” noise tyres (in general 
reductions on the order of 1 dB). Tyres with the same RR and WG levels showed that 
lower noise tyres had higher price only for C2 and C3 tyres. 
Analysis of the consumers’ tyre testing data there is no clear effect of reduction of noise 
to any parameters (safety, abrasion, RR) and on average the impact was even positive 
(in general reductions of 1 dB). However, there are studies that show that there is a 
conflict between noise and safety performances. 

11.2. Noise calculation tool 

We developed a simplified noise calculation tool combining previous studies. We 

calibrated the model to the 2017 END noise exposure distributions and applied it to 

estimate a reference scenario from year 2025 to 2050 and the impact of various 

mitigation measures. The key characteristics of the model are: 

 

• Tyre rolling noise varies with speed, but the type approval values (of latest Stage 

2) are used at the reference regulatory speeds. 
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• The vehicle noise is fixed and equal to the type approval value (latest Phase 3). 

For electric vehicles we used a value of 64 dB based on our measurements. 

Hybrid vehicles were assumed to have noise in between the two (ICE and EVs).  

• Intermittent flow increased the noise by 3 dB, quieter road decreased the noise 

by 5 dB, barriers by 10 dB.  

• Based on the traffic conditions (number of vehicles per hour, average speed, 

smooth or interment flow), road characteristics (quiet, with barrier) and the 

population living close to roads the noise exposure distribution was calculated.  

• Finally, the cost to the society was calculated using the values from the 

Handbook of road traffic costs. 

• The procedure was repeated for every year of interest (from 2025 to 2050) 

assuming a 0.7% fleet increase, 0.13% population increase, and electrification of 

the fleet (95% by 2050). 

 

The results clearly demonstrated the decrease of the average Lden over the years: 56.6 

dB in 2017, 54.6 dB in 2025, 54.3 dB in 2035 and 52.3 dB in 2050. A -2 dB reduction of 

the tyre rolling noise limits has a -0.6 dB impact in 2035 and -0.9 dB in 2050.  

The monetarised savings are large. In the first 10 years the annual savings would 

gradually reach 1 bil EUR per year, while until 2050 they would reach 7 bil EUR per 

year only by fleet electrification. Lowering the tyre rolling noise 2 dB would save another 

5 bil EUR only in 2035 and another 6.5 bil EUR only in 2050. 

11.3. Closing remarks 

Based on a WHO review, Lden should be below 53 dB and Lnight below 45. Thus the 
savings by decreasing noise could be higher than estimated in this study. 
 
The study used the type approval values as actual noise levels (with an offset 

correction). Studies have pointed a bad correlation and ranking of tyres between type 

approval surfaces and real road surfaces [13]. While in our study tyre rolling and engine 

propulsion noise crossed at 50 km/h, other studies find lower speeds (30-50 km/h). 

Thus the benefits of reducing tyre noise of our study might have been underestimated. 

 
The model assumed that intermittent traffic and quieter roads impact equally rolling and 

propulsion noise. However this assumption needs to be assessed. It is expected that 

low-noise road surfaces would have higher impact for rolling noise [1]. In any case, in 

this study we did not assess the impact of intermittent traffic and quieter roads. 

 

This study did not assess the impact of average speed on noise (e.g. low speed areas 

with limits of 30 km/h instead of 50 km/h). 
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This study did not evaluate some mitigation measures such as greening, or fitting 

buildings with high insulating windows. Such solutions could apply locally in critical 

areas. 

 

This study did not evaluate non-urban areas. In these areas the average speed is high 

and the dominant noise source is the tyre, thus fleet electrification will not have a big 

impact. Other abatement measures such as quieter road and barriers will be more 

effective (or quieter tyres). Implementation will affect a small percentage of the total 

(including urban areas) exposed population. Low noise surfaces have slow uptake. 

Tests with porous surfaces have shown that the surfaces are clogged after only one or 

two winter seasons, and then the noise reduction is severely reduced [13]. At the 

moment there is no ‘efficiency’ index for road surface noise and any assessment is 

theoretical. A future label for roads could help in a better future evaluation. 

 

Contribution of other sources needs to be assessed, especially as vehicles become less 

noisy. For example, ETRMA reported that in some cities road transport can be a small 

percentage of the total noise and Lden does not address disturbances as felt by citizens. 

Local peaks can also contribute significantly. 

 

Some of the measures that have not been assessed need initiatives by the Member 

States. 
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13. Annex 

13.1. C1 tyres 

13.1.1. RR categories classification 
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13.1.2. WG categories classification 
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13.2. C2 tyres 

13.2.1. RR categories classification 
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13.2.2. WG categories classification 
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13.3. C3 Tyres 

13.3.1. RR categories classification 
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13.3.2. WG categories classification 
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