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Polyatic acid (PLA) represents an environmentally friendly
alternative, however, information on its production from
organic waste remains fragmented across methodological,
economic, and environmental studies, hindering the
identification of optimal strategies for industrial scale-up.

To systematically evaluate the literatura on the production
of polyactic acid (PLA) from organic waste with respect to
its methodological, techno-economic, and environmntal
implications during the 1991 – 2025 study period.

• Organic waste represents a promising and sustainable feedstock for polylactic acid (PLA) production, supporting circular
economy strategies while reducing reliance on fossil-based plastics.

• The systematic comparison of hydrolysis, fermentation, and polymerization processes identified key operating
conditions and synthesis routes that consistently achieve high PLA yields, providing valuable guidance for process
optimization.

• Integrating techno-economic analysis and life cycle assessment (LCA) demonstrates that PLA production from residual
biomass can significantly reduce environmental impacts, including greenhouse gas emissions, water consumption, and
land use, compared with conventional production pathways.

• Systematic review conducted following the PRISMA
2020 guidelines.

• Literature search performed in Google Scholar, Scopus,
Web of Science, ScienceDirect, and IOP Science.

• 1,045,147 records initially identified.
• 7,073 full-text articles assessed for eligibility.
• 94 studies met the inclusion criteria.
• Bibliometric analysis performed using VOSviewer to

identify research trends, collaboration networks, and
keyword co-occurrence.

• The highest PLA yield (95%) was achieved through ring-opening polymerization (ROP) using SnCl₂-modified cation
exchange resin.

• Lignocellulosic residues emerged as the most techno-economically competitive feedstocks for PLA production.
• Reported greenhouse gas emissions ranged from -3400 to 696926 kg CO₂/t, depending on the process evaluated.

Fig 2. Co-authorship análisis between the investigations
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Fig 4. Detailed process diagram of PLA production, from
raw materials to end-of-life

Fig 5. Uses of polylactic acid across different industrial 
sectors

Fig 1. Polylactic acid production diagram


