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The context: sustainability, decarbonization & resilience

Sustainability challenge aimed at reducing emissions ____ll
and preserving natural resources, for which certain
achievements already exist

» Digitalization and improved efficiency of plants and
processes

 Paving techniques at lower temperaturas
* Recovery and reuse of materials (RA and C&D waste)
« Materials and techniques to build with greater durability
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Measuring to improve

It is essential to objectively quantify enviromental
benefits in order to make progress in
decarbonizing the sector

SEVE bion/p
. ] . by Deloitte.
« SEVE: a tool for comparing technical solutions

based on partial life cycle assessment (LCA), Eco-comparateur
developed by Routes de France.

* It measures the environmental cost of each

alternative
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Objectives

Specific examples of structural and surface
rehabilitation where bitumen emulsion-based
techniques have been applied.

« Evaluation of the environmental impact of
each case study using the SEVE tool.

« Comparison of emissions and
environmental costs of these techniques
versus conventional solutions, identifying
concrete opportunities for improvement
and decarbonization.
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Evaluated technique Sustainable solution Reference solution
Emulsion cold in-place Recyclingof12cm + 3 cm Milling and replacement of 12
recycling (RFE) wedaring course cm of existing pavement
Cold Microsurfacing Application of MICROF 8 layer Milling and replacement of 5
(MICROF) over MICROF 6 cm of existing pavement
Surface dressing Application of double Surface Milling and replacement of 5
(TSRG) treatment (DTS) cm of existing pavement
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Emisiones de gases de efecto invernadero (t CO2 eq)
Extraccion de | Transporte Fabricacion |Entradade |Implantacién [Carga que Total Comparacion
materiales aguas arriba |de mezclas |[carga en el sale del sitio /referencia
sitio
FRESADO Y Carreterasy  [573.5 1561,2 8491 255,1 191,6 118.8 21393
REPOSICION redes
RFE + Carreterasy [311,3 79,2 250,2 96,5 2234 0.0 960,6
RODADURA redes
N\ Emisiones de gases de efecto invernadero (t CO2 eq)
raccion de | Transporte abricacion ntrada de mplantacion |Carga que ota omparacion
(E!:h_ Ext de (T F E Impl. C Total C
materiales aguas arriba |de mezclas |cargaen el sale del sitio Ireferencia
sitio
soLucIO Carreterasy  |253,0 131,4 4152 82,9 107,5 82,1 1072,2
CONVENCIONA |redes
L
MICROF Carreteras y 96,8 0,0 0,0 281 199 0,0 144,8
redes
N Emisiones de gases de efecto invernadero (t CO2 eq)
@:‘_; Extraccion de |Transporte  |Fabricacion |Entradade |Implantacion |Cargaque |Total Comparacion
" materiales aguas arriba |de mezclas |carga en el sale del sitio Ireferencia
sitio
SOLUCION Camreterasy |253,0 1314 4152 829 1075 821 1072,2
CONVENCIONA |redes
L
DOBLE Camreterasy (61,9 0,0 0,0 20,2 196,1 0,0 278,2
. TRATAMIENTO |redes
(2 7\| 3 ) '[I:.e_':
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: Preservacion del recurso (t)
o
prd Aggregates Recycled Materials Use of reclaimed Reused spoil material
asphait within project
FRESADO Y REPOSICION [Carreteras y redes 36 574,7 0,0 0,0 0,0
RFE + RODADURA Carreteras y redes 7.550,6 0,0 0,0 0,0
Comparacion/referencia RFE + RODADURA -( |-79,4 % No aplica No aplica No aplica
FRESADO Y
REPOSICION
— Preservacién del recurso (t)
'r'?_ - Aggregates Recycled Materials Use of reclaimed Reused spoil matenal
i asphalt within project
SOLUCIO CONVENCIONAL |Carreteras y redes 12 531.4 0,0 0,0 0,0
MICROF Carreteras y redes SZBTHS 0,6 0,0 0,0
Comparacién/referencia MICROF - SOLUCIO ( 7171 °.°') No aplica No aplica No aplica
CONVENCIONAL
. Preservacioén del recurso (1)
; / Aggregates Recycled Materials Use of reclaimed Reused spoil material
) asphalt within project
SOLUCION Carreteras y redes 12 531,4 0,0 0,0 0,0
CONVENCIONAL
DOBLE TRATAMIENTO Carmeleras y redes . 0,0 0,0 0,0
Comparacion/referencia DOBLE -81,9 % No aplica No aplica No aplica
TRATAMIENTO -
SOLUCION
CONVENCIONAL

D
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CO, eq per square meter (m?) Executed Surface area 2002-2023 (m?2)
Conventional structural rehabilitation solution: 14.26 kg CO,eq/m? In-place emulsion recycling (RFE): 9,396,670 m?

In-place emulsion recycling (RFE): 6.40 kg CO,eq/m?

Cold slurry surfacing (MICROF): 105,027,991 m?
Conventional surface rehabilitation solution: 7.15 kg CO,eq/m?
Cold slurry surfacing (MICROF): 0.97 kg CO,eq/m? Chip seal (DST): 675,700,000 m?

Surface treatment with chip seal (DST): 1.85 kg CO,eq/m?

Estimated CO,eq avoided (2002-2023)

Calculation: treated area x unit ACO,eq
In-place emulsion recycling (RFE): = 74,000 tonnes of CO,eq
Cold slurry surfacing (MICROF): = 650,000 t of CO,eq
Chip seal (DST): = 3,600,000 t of CO,eq

Adding these results gives a total saving of approximately 4,324,000 tonnes of CO,eq over the analyzed period.
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4.324.000 t
325.251.280 €
CO, Prices (SPOT) EUA
Last close (24-04-2026) 73.71 €
Average of the last 5 sessions 73.76 €
Average of the last 30 sessions 70.60 €
Average of the last 12 months (752%

International Bitumen
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But!

Emissions

1 Traffic: 90%
1 Construction and maintenance: 10%

International Bitumen
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Infrastructure performance

Good pavements are not only about emissions
They are also about safety, comfort and durability

Sustainable techniques must deliver both environmental and

technical performance



ON BITUMEN 10™ JUNE 2026
EMULSION TECHNOLOGY VIENNA, AUSTRIA

onsequences of poor maintenance

- When maintenance is delayed, the consequences
are visible: safety issues, higher costs and social
pressure

< ME PA N

B e e v B A Preventive, low-impact solutions are essential to
LLEGA LA AMBULAMEIA 1% 3
A Ml EASA

avoid these situations

- Citizens demand safe, durable and sustainable
roads.

Emulsion-based techniques provide a realistic,

cost-effective and environmentally sound answer to

this demand

ither
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EMISIONES EN LA UE’

Evolucion de los niveles de emision por sector desde 1990
(en equivalente de (02)

150

Transporte doméstico

Residencial y comerdial

/—~*—°\5.; ministro energetico

100

1990 = 100 1995 2000 2005 2010 2015 2019

* Do que exchypen a Reing Uinido [UE-27)

TR
Foenta: ﬂ.xjmn;m Eum';hrr de Medio Mmbsente, 2002 \,:-1:;5— -
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Achievements of the automotive industry

- More efficient engines
- Incentives for smaller and lighter vehicles
- Tires with lower rolling resistance

- Development and incentives for alternative fuels(more efficient
and “cleaner” fossil fuels or less-polluting sources such as

electric)

- Greater efficiency in freight transport
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Conclusiones

It is essential to begin quantifying
emissions and resource consumption
associated with each type of pavement
rehabilitation technique.

The necessary tools already exist.

Bitumen emulsion techniques:

+ Contribute to the decarbonization of the paving sector
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