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The asphalt industry is increasingly exploring the use of waste-derived materials as a pathway towards 
circular economy objectives accomplishment, dependence on fossil resources reduction and 
environmental impacts lowering. Among the most promising solutions, biooils and pyrolysis char 
obtained by the thermochemical conversion of biomass and waste streams have attracted significant 
attention as modifiers and partial substitutes for conventional bitumen [1, 3]. Bitumen, the key binding 
component of asphalt pavements, is a highly complex and evolving colloidal system, whose 
performance is governed by delicate physicochemical equilibria. Additives may interact at different 
structural levels, influencing chemical composition, intermolecular interactions, colloidal organization, 
rheological behaviour and ageing response. Despite growing research activity and encouraging 
laboratory-scale results, the widespread implementation of these materials remains challenging since 
critical research gaps are still unresolved. The complex and highly variable chemical composition of 
pyrolysis products strongly influence bitumen compatibility, ageing behaviour, rheological response and 
long-term pavement performance. Therefore, understanding the physico-chemical interactions 
occurring within modified binders has become a key prerequisite for the successful development of next-
generation asphalt technologies. In addition, the lack of standard methods for evaluating and reporting 
the performance characteristics and the few long-term field performance data limit comprehensive life-
cycle assessments and life-cycle analyses. This contribution provides the perspective of material 
developers and additive producers on the current role of waste-derived bio-oils and pyrolysis char in 
asphalt applications. The challenges associated with material standardisation, quality control, industrial 
scalability and environmental assessment will also be addressed. The presentation will argue that future 
advances in waste valorisation for asphalt applications will depend not only on the development of new 
bio-based additives but also on establishing robust structure-property-performance relationships capable 
of linking feedstock selection, additive design and pavement durability. Such an approach is essential 
to transform waste-derived products from promising laboratory concepts into reliable and industrially 
deployable solutions for sustainable road infrastructure. 
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