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Assessing Carbon Reduction Through
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Motivation - Keyword: Reduction
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Motivation Benefits:

N Regulated information

N\ Science-based

N Understandable

N Includes different
Indicators

<1 /
I' ‘ Allows consumers to make

Informed decisions
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Motivation Benefits:

N Regulated information
A S e \ Science-based

N\ Understandable

Pilot EPD - SMA 8 S from the AMW Oberhausen (04-122321-71-22)

EUROVIA Industrie GmbH - N I n CI u d eS d iffe re nt
) Indicators

Provides information to
support informed decisions

17.09.2026 VvVINCI

CCCCCCCCCCCC




Methodological Framework

Life cycle assessments
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Methodological Framework

Goal
- Evaluation of the environmental impacts of a material, product or process
« A declared or functional unit is required as the basis for comparison

* DU: 1t Asphalt produced at a specific plant
* FU: 1 km of road pavement designed for a load class Bk 100 in NRW

Scope
« System boundaries AS ___ .

Einbauphase || ==

Rohstoffgewinnung Transport

A2 /Produktion A4 _/\.f‘ M:;

A3 Abbildung: Rob Hofman - Rijkswaterstaat (NL)

L

D Entsorgungsphase
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Methodological Framework

Products

Outputs to technosphere: Products and co-products Comment

: : 1 kg crushed gravel
Life cycle inventory : &
* |dentification and characterisation of all i 1

The largest use o ruction sand and gravel is as

Comment

materials and processes —— Input from nature

Transform. 3l 6,27E-6 n normal | 2,0566893%

Inputs from technosphere: materials/fuels Amount  Unit  Distribution SD20r2sD Min
{CH}| building construction, hall, steel con| 2,85E-6 m2 Lognormal | 3,0
| 2

Gravel/sand quany infrastructure (CH| gravel/sand quany construction || 47TSE-11__| p 0

Conveyor belt (GLO}| market for | Cut-off, U 951E-8 m Lognormal | 3,

Industrial machine, heavy, unspecifie il markes for industrial machine 951E-5 0 oonormal | 30999

* Data gathering (inputs and outputs ~--== ! Input from the technosphere

- Materials, fuels, energy, heat

. bu building machine [GLO} - -

Tap water (CH}| market for | Cut-off, U

Inputs from technosphere: electricity/heat]

® Clear rules are necessary

ctricity, medium voltage (CHI| market for | Cut-off, U 0,00398 v Lognormal

Heat, central or small-scale, other than natural gas [CH}| market for | Cut-c| 0,00491 ognormal | 12214

Outputs
Emissions to air Subcompartment Amount Unit Distribution SD2 or 2SD  Min Comment
Particulates, < 2.5 um low. pop, [40E10 g [ Lognormal [ 32007 | (2341402)
Emissions to air, Emissions to air, e B e
water and soil water and soil Water/m3 OUt UtS Em | SSi ons 2241109
Emissions to water Subcom| p Comment

Water, CH (2.24,1,1,na)

Water

Emissions to soil Subcom| Comment

Materials - N Materials Finlwaste flows Subcom SO" Comment

—— [
. » ; H ' ] . Non material emissions Subcom| Comment

Unl‘[ pl’ocess PrOdUCt 1 e S L F_)rPglLIEt_1_ Social issues Subcomy AI r Comment

Product 2 [ Product 2

Economic issues Subcompartment mount it DZor 250 Mn Comment

A vy g 4 Outputs to technosphere: Waste treatment Amount  Unit Distribution SD2 or 25D_Min Comment
[ Municipal solid waste (CH}| market for | Cut-off, U 21266 [«g [ Lognormal | 1,22260000(] (2341,1,02)
| Waste mineral oil (CH} market for waste mineral ail | Cut-off, U | 25E6 [kg | Lognormal | 1,22260000(] (2341,108)
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Methodological Framework

Impact Assessment (LCIA)
Translates inventory flows into potential
environmental impacts

®* Provides environmental indicators
reported in EPDs

- Software necessary

 Several impact categories
* NOT ONLY CO,-eq.!!

- Allows a hot-spot analysis

* Identification of optimization
opportunities

17.09.2026

Classification

Characterization

LCI IMPACT CATEGORIES

Emissions to air

CO, 13kg
co 3kg
CH, 6kg

S0, 0.001 kg
NO,  0.08 kg
HCI 0.9 kg

Emissions to water

NH, O01kg ~—

Factors

1.3 kg CO, * 1
3kgCO *O
bkg CH, * 28

0.001 kg SO, * 1.2
0.08 kg NO_* 0.5
0.9 kg HCI * 1.34

0.08 kg NO, * 7.69
2kg PO, *1
0.1kg NH;* 2.86

LCIA

160.3 kg CO,Eq.
0.849 kg SO.Eq.

2.043 kg PO,Eq.
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Case study

« Aclient requested production data to estimate the environmental impact of WMA
mixtures

 Project involved the production of:
* AC11DS
*  With PmB
* NoRAP
* AC16BSSG
*  With PmB
 10% RAP
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Case study

Goal and Scope

- Assess the environmental impact of WMA and compare it with the effect of increasing RAP content

- DU: 1 tonne of asphalt mixture produced at a plant in NRW

«  Cradle to gate » modules Al to A3 (comparative LCA study, no EPD prepared)

- Calculated with SimaPro and ecoinvent 3.11, except for PmB, which was modelled using Eurobitume 2026 data

Scenarios
« Reference:

* Asphalt production at 180°C

- Variants:
* Asphalt production at 160°C, 150°C and 140°C
®* Increase of RAP of content:
. AC11DS: 0% to 30% in 10% increments
. AC 15 B S SG: 10% to 40% in 10% increments
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Case study - Results

Impact of WMA
100,00
98,00

96,00 95,13

GWP in kg CO2-eq./t

94,00
92,00
90,00 89,58
88,00
86,00
84,00
82,00
80,00

AC11DS AC 16 BS SG
Referenz (180°C)
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92,46

AC11DS

86,87

AC 16 BS SG
160°C

91,13

AC11DS

85,52

AC 16 BSSG
150°C

89,79

84,17

AC11DS AC 16 BSSG
140°C
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Case study - Results

Impact of WMA
120,00
100,00 95,13

80,00

o
o

’

GWP in kg CO2-eq./t
D
o

40,00

20,00
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89,58

AC11DS AC 16 BSSG
Referenz (180°C)

92,46

AC11DS

86,87

AC 16 BS SG
160°C

91,13

AC11DS

85,52

AC 16 BSSG
150°C

89,79
84,17

AC11DS AC 16 BSSG
140°C
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Case study - Results

Impact of WMA
120,00
95,13

< 100,00 : 89,58 92,46 91,13 89,79
g_ 86,87 85,52 84,17
& 80,00
S
o 60,00
c
= 40,00
=
O 20,00

AC11DS AC 16 BSSG AC11DS AC 16 BS SG AC11DS AC 16 BSSG AC11DS AC 16 BSSG

Referenz (180°C) 160 °C 150 °C 140°C
Al to A3 Reference (180°C) 160 °C 150°C 140°C
AC11DS AC16BSSG AC11DS AC16BSSG AC11DS AC16BSSG AC11DS AC16BSSG
Reduction of energy consumption i i 8,4% 8,3% 12,6% 12,5% 16,8% 16,7%
(Pulverised lignite dust)
Reduction of GWP (kg CO2-eq.) - - 2,8% 3,0% 4,2% 4,5% 5,6% 6,0%
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Case study - Results

Impact of recycling

GWP in kg CO2-eq./t

120,00

100,00

80,00

60,00

40,00

20,00
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92,58

I 81,85

AC11DS AC 16 BSSG
I Reference (160°C) I

88,63
77,69

AC11DS AC 16 BSSG
+10% RAP

83,25
73,40

AC11DS AC 16 BS SG
+20% RAP

77,75
69,57

AC11DS AC 16 BSSG
+30% RAP
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Case study - Results

Impact of recycling

120,00
= 100,00 92,58 88,63
S 81,85 77,69 83,25 340 77.75
& 80,00 : 69,57
3
w0 60,00
[
£ 40,00
=
O 20,00

AC11DS AC 16 BSSG AC11DS AC 16 BSSG AC11DS AC 16 BS SG AC11DS AC 16 BSSG

| Reference (160°C) | +10% RAP +20% RAP +30% RAP
Al to A3 Reference (160°C) +10% RAP +20% RAP +30% RAP
AC11DS AC16BSSG AC11DS AC16BSSG AC11DS AC16BSSG AC11DS AC16BSSG
Reduction of GWP (kg CO2-eq.) - - 4,3% 5,1% 10,1% 10,3% 16,0% 15,0%
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Case study - Results

Impact of recycling

120,00
+ 100,00 92,58 8863 83 25
o 81,85 ’ ,

’ 77,69 77,75

:L) 80,00 73,40 69,57
3
w0 60,00
c
~ 40,00
=
© 20,00

AC11DS AC 16 BSSG AC11DS AC 16 BSSG AC11DS AC 16 BS SG AC11DS AC 16 BSSG

| Reference (160°C) | +10% RAP +20% RAP +30% RAP

Reference (160°C) +10% RAP +20% RAP +30% RAP

Al1to A3

AC11DS AC16BSSG AC11DS AC16BSSG AC11DS AC16BSSG AC11DS AC16BSSG
Reduction through recycling - - 4,3% 5,1% 10,1% 10,3% 16,0% 15,0%

Reference (180°C) 160 °C 150°C 140°C
AC11DS AC16BSSG AC11DS AC16BSSG AC11DS AC16BSSG AC11DS AC16BSSG
Reduction through WMA - - 2,8% 3,0% 4,2% 4,5% 5,6% 6,0%
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Case study - Results

Impact of recycling

GWPin kg CO
B R NN
o o1 © »;
o o o o

o
o

AC11DS

B Al -Extraction
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_ 40,0
g 35,0
N 30,0
o

+10% RAP

W A2 - Transport

+20% RAP +30% RAP

W A3 - Production

t

o

GWP in kg CO2-e

50,0
45,0
40,0
35,0

N W
o o
o o

20,0
15,0
10,0

5,0

AC 16 BS SG

H Al -Extraction

+10% RAP

m A2 - Transport

+20% RAP +30% RAP

H A3 - Production
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Case study - Results

Impact of recycling

AC11DS AC 16 BS SG

50,0 50,0
£ 40,0 £ 40,0
(o o
i’) 30,0 Al 2 30,0
o ) o )
o o Al
2 2
< 20,0 < 20,0
= =
o 10,0 o 10,0 I I I I

AC11DS +10% RAP +20% RAP +30% RAP AC16BSSG  +10% RAP +20% RAP +30% RAP
W Al-Extraction ®A2-Transport ®A3-Production W Al-Extraction ®A2-Transport ®A3-Production
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Case study - Results

Impact of recycling

AC11DS AC 16 BS SG

50,0 50,0
£ 40,0 £ 40,0
(o o
Q e
S 30,0 S 30,0
&) O
2 2
< 20,0 < 20,0
= =
o 10,0 o 10,0 I I I I A2

AC11DS +10% RAP +20% RAP +30% RAP AC16BSSG  +10% RAP +20% RAP +30% RAP
W Al-Extraction ®A2-Transport ®A3-Production W Al-Extraction ®A2-Transport ®A3-Production
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Case study - Results

Impact of recycling on further impact categories

Resource use, fossilin MJ Water use in m3 world equiv.

4.000 3.706 5103 _ 60
- 4 =
% 3.500 3.089 % 5.0 4,9 44
= 3.000 2.775 5 :
(2] —
38 2.500 s 4.0 3,5
¢ 2.000 2 3,0
> 1.500 =
S o 2,0
3 1.000 =
9 o 1,0
© 500 o
oc ©

] =
AC11DS  +10%RAP  +20%RAP  +30% RAP AC11DS +10% RAP  +20%RAP  +30% RAP
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Key takeaways

Transparent methodology is essential for meaningful environmental comparisons.
GWP is important, but it should not be the only indicator guiding decisions.

WMA and recycling address different challenges, yet increased RAP delivered the larger
A1-A3 carbon reduction in this case study

17.09.2026 VvVINCI {,

CCCCCCCCCCCC



VINLCI {f

CONSTRUCTION



	Standardfolien
	Folie 1: Assessing Carbon Reduction Through Asphalt Recycling: From Methodology to Practice
	Folie 2: Outline
	Folie 3: Motivation – Keyword: Reduction 
	Folie 4: Motivation
	Folie 5: Motivation
	Folie 6: Methodological Framework
	Folie 7: Methodological Framework
	Folie 8: Methodological Framework
	Folie 9: Methodological Framework
	Folie 10: Case study
	Folie 11: Case study
	Folie 12: Case study - Results
	Folie 13: Case study - Results
	Folie 14: Case study - Results
	Folie 15: Case study - Results
	Folie 16: Case study - Results
	Folie 17: Case study - Results
	Folie 18: Case study - Results
	Folie 19: Case study - Results
	Folie 20: Case study - Results
	Folie 21: Case study - Results
	Folie 22: Key takeaways
	Folie 23


