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ABSTRACT

The textile sector is under increasing pressure to reduce its dependence on fossil-based resources and to move
towards circular, renewable and lower-impact production models. This transition is central to the emerging
bioeconomy, where biological resources, industrial biotechnology, green chemistry and circular design are
combined to create new value chains for fibres, polymers, dyes, finishes and functional textile materials.

This plenary talk will address the opportunities and challenges associated with replacing fossil-derived raw
materials with bio-based alternatives in textile applications. Particular attention will be given to renewable
feedstocks such as cellulose, lignin, starch, vegetable oils, agricultural residues and microbial resources, as
well as their conversion into fibres, coatings, additives and performance-enhancing materials. The discussion
will also consider the role of bio-based polymers, regenerated cellulosic fibres, biotechnological processes,
natural colorants and bio-derived finishing agents in reducing environmental impacts while maintaining the
technical requirements demanded by modern textile products.

The transition to bio-based raw materials is not only a question of material substitution. It requires a full value-
chain approach, including sustainable sourcing, efficient processing, scalability, product durability, recyclabil-
ity, biodegradability where appropriate, and credible assessment of environmental performance. The talk will
highlight the need to evaluate bio-based solutions through functionality, life-cycle thinking, industrial feasibil-
ity and end-of-life scenarios.

By connecting scientific innovation with industrial implementation, this presentation will show how the bioe-
conomy can support a more resilient and sustainable textile sector. The major conclusion is that bio-based raw
materials can play a decisive role in the future of textiles, provided that they are developed with performance,
circularity, responsible biomass use and market readiness in mind.




