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The context: sustainability, decarbonization & resilience

Sustainability challenge aimed at reducing emissions
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



Measuring to improve

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

• SEVE: a tool for comparing technical solutions 
based on partial life cycle assessment (LCA), 
developed by Routes de France.

• It measures the environmental cost of each 
alternative



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.



Evaluated technique Sustainable solution Reference solution

Emulsion cold in-place
recycling (RFE)

Recycling of 12 cm + 3 cm 
wearing course

Milling and replacement of 12 
cm of existing pavement

Cold Microsurfacing
(MICROF)

Application of MICROF 8 layer
over MICROF 6

Milling and replacement of 5 
cm of existing pavement

Surface dressing

(TSRG)
Application of double Surface 

treatment (DTS)
Milling and replacement of 5 

cm of existing pavement







CO2 eq per square meter (m2)

Calculation: treated area × unit ΔCO₂eq 

Executed Surface area 2002-2023 (m2)
In-place emulsion recycling (RFE): 9,396,670 m² 

Cold slurry surfacing (MICROF): 105,027,991 m² 

Chip seal (DST): 675,700,000 m²

  

Estimated CO₂eq avoided (2002–2023)

Conventional structural rehabilitation solution: 14.26 kg CO₂eq/m² 
In-place emulsion recycling (RFE): 6.40 kg CO₂eq/m² 

Conventional surface rehabilitation solution: 7.15 kg CO₂eq/m² 
Cold slurry surfacing (MICROF): 0.97 kg CO₂eq/m² 

Surface treatment with chip seal (DST): 1.85 kg CO₂eq/m²

Adding these results gives a total saving of approximately 4,324,000 tonnes of CO₂eq over the analyzed period.

In-place emulsion recycling (RFE): ≈ 74,000 tonnes of CO₂eq

Cold slurry surfacing (MICROF): ≈ 650,000 t of CO₂eq

Chip seal (DST): ≈ 3,600,000 t of CO₂eq  



4.324.000 t

325.251.280 €

CO₂ 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 75.22 €



But!

Emissions

Traffic: 90%
Construction and maintenance: 10%



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



Consequences of poor maintenance

- When maintenance is delayed, the consequences 

are visible: safety issues, higher costs and social 

pressure

Preventive, low-impact solutions are essential to 

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



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



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
• Promote responsible energy use (lower fuel 

consumption)
• Promote responsible use of natural resources
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