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Innovation in bioplastics and plastics recycling is spurring a renaissance in the
petrochemical industry, with the latest technologies reinventing plastic and making
waste plastic a new resource. The Global Market for Bioplastics and Advanced
(Chemical) Plastics Recycling 2024-2034 provides a comprehensive analysis of the
global bio-based feedstocks, bio-based plastics, and advanced chemical recycling
markets. It covers key trends, drivers, latest developments, production capacities,
producers, and market segmentation. The report analyses major feedstocks like starch,
sugar crops, plant oils, lignocellulosic biomass, waste streams, algae etc and the key
bio-based chemicals produced from them. Market demand projections are provided for
chemicals like lactic acid, FDCA, acrylic acid, succinic acid, 1,4-butanediol etc to 2034.

An extensive section is dedicated to the global bio-based and biodegradable plastics
market, segmented by types including PLA, PHA, PBS, bio-PET etc. It includes
production capacities by leading manufacturers, SWOT analysis, price trends and
demand forecast by end-user markets like packaging, automotive, textiles, agriculture
etc.

The report also covers technologies in advanced chemical recycling including pyrolysis,
gasification, glycolysis, enzymatic processes etc. Profiles are provided of key
companies active in these spaces along with their production capacities. An in-depth
demand analysis is provided for chemical recycling by region and polymer type through
2040. The role of natural fibers as sustainable reinforcements is also explored including
typical properties, manufacturing processes, applications and market statistics.

Report contents include:
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Global production capacities and demand forecasts for major bio-based
feedstocks like starch, sugar crops, oils, lignocellulosic biomass etc up to 2034

Production projections for key platform chemicals such as lactic acid, FDCA,
acrylic acid, 1,4-butanediol, succinic acid etc derived from bio-based feedstocks

Market analysis, applications, producers and production capacities for biobased
plastics including PLA, PHA, PBS, bio-PET, bio-PE, bio-PP

Role and demand for bioplastics in major end-user markets: packaging, textiles,
automotive, agriculture, building & construction

Latest technologies and leading companies active in advanced (chemical)
plastic recycling markets

Capacity expansions and anticipated demand growth for chemical recycling
techniques: pyrolysis, gasification, enzymatic, etc by region and polymer type

Applications and market overview of natural fiber reinforced biocomposites

Comprehensive profiles of over 800 companies active across production, R&D
and commercialization of bio-based chemicals, bioplastics and advanced
recycling technologies. Companies profiled include Agilyx, APK?AG, Aquafil,
Avantium, BASF, Biome Bioplastics, Braskem, Buyo, Carbios, Corsair, Danimer
Scientific, Eastman, Extracthive, FabricNano, FlexSea, Floreon, Fych
Technologies, Garbo, gr3n SA, Hyundai Chemical loniga, Itero, Licella,
LyondellBasell, MetaCycler Biolnnovations, Mi Terro, Mura Technology, revalyu
Resources GmbH, OMV, PlantSwitch, Plastogaz SA, Plastic Energy,
Polystyvert, Pyrowave, RePEaT Co., Ltd., Synova, Synpet Technologies,
SABIC, Teijin Limited, Verde Bioresins, Versalis, and Xampla.

Global policy landscape and regulations promoting sustainable alternatives to
conventional plastics

Comparative life cycle assessments benchmarking eco-profiles of green
alternatives against traditional petrochemical routes

Market challenges and opportunities in scaling up environment-friendly solutions
aligned with principles of circular economy
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1 RESEARCH METHODOLOGY

2 INTRODUCTION

2.1 Global production of plastics
2.2 The importance of plastic
2.3 Issues with plastics use
2.4 Bio-based or renewable plastics
2.4.1 Drop-in bio-based plastics
2.4.2 Novel bio-based plastics
2.5 Biodegradable and compostable plastics
2.5.1 Biodegradability
2.5.2 Compostability
2.6 Plastic pollution
2.7 Policy and regulations
2.8 The circular economy
2.9 Plastic recycling
2.9.1 Mechanical recycling
2.9.1.1 Closed-loop mechanical recycling
2.9.1.2 Open-loop mechanical recycling
2.9.1.3 Polymer types, use, and recovery
2.9.2 Advanced recycling (molecular recycling, chemical recycling)
2.9.2.1 Main streams of plastic waste
2.9.2.2 Comparison of mechanical and advanced chemical recycling
2.10 Life cycle assessment

3 BIO-BASED FEEDSTOCKS AND INTERMEDIATES MARKET

3.1 BIOREFINERIES
3.2 BIO-BASED FEEDSTOCK AND LAND USE
3.3 PLANT-BASED
3.3.1 STARCH
3.3.1.1 Overview
3.3.1.2 Sources
3.3.1.3 Global production
3.3.1.4 Lysine
3.3.1.4.1 Source
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3.3.1.4.2 Applications
3.3.1.4.3 Global production
3.3.1.5 Glucose
3.3.1.5.1 HMDA
3.3.1.5.1.1 Overview
3.3.1.5.1.2 Sources
3.3.1.5.1.3 Applications
3.3.1.5.1.4 Global production
3.3.1.5.2 1,5-diaminopentane (DA5)
3.3.1.5.2.1 Overview
3.3.1.5.2.2 Sources
3.3.1.5.2.3 Applications
3.3.1.5.2.4 Global production
3.3.1.5.3 Sorhbitol
3.3.1.5.3.1 Isosorbide
3.3.1.5.3.1.1 Overview
3.3.1.5.3.1.2 Sources
3.3.1.5.3.1.3 Applications
3.3.1.5.3.1.4 Global production
3.3.1.5.4 Lactic acid
3.3.1.5.4.1 Overview
3.3.1.5.4.2 D-lactic acid
3.3.1.5.4.3 L-lactic acid
3.3.1.5.4.4 Lactide
3.3.1.5.5 Itaconic acid
3.3.1.5.5.1 Overview
3.3.1.5.5.2 Sources
3.3.1.5.5.3 Applications
3.3.1.5.5.4 Global production
3.3.1.5.6 3-HP
3.3.1.5.6.1 Overview
3.3.1.5.6.2 Sources
3.3.1.5.6.3 Applications
3.3.1.5.6.4 Global production
3.3.1.5.6.5 Acrylic acid
3.3.1.5.6.5.1 Overview
3.3.1.5.6.5.2 Applications
3.3.1.5.6.5.3 Global production
3.3.1.5.6.6 1,3-Propanediol (1,3-PDO)
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3.3.1.5.6.6.1 Overview
3.3.1.5.6.6.2 Applications
3.3.1.5.6.6.3 Global production
3.3.1.5.7 Succinic Acid
3.3.1.5.7.1 Overview
3.3.1.5.7.2 Sources
3.3.1.5.7.3 Applications
3.3.1.5.7.4 Global production
3.3.1.5.7.5 1,4-Butanediol (1,4-BDO)
3.3.1.5.7.5.1 Overview
3.3.1.5.7.5.2 Applications
3.3.1.5.7.5.3 Gobal production
3.3.1.5.7.6 Tetrahydrofuran (THF)
3.3.1.5.7.6.1 Overview
3.3.1.5.7.6.2 Applications
3.3.1.5.7.6.3 Global production
3.3.1.5.8 Adipic acid
3.3.1.5.8.1 Overview
3.3.1.5.8.2 Applications
3.3.1.5.8.3 Caprolactame
3.3.1.5.8.3.1 Overview
3.3.1.5.8.3.2 Applications
3.3.1.5.8.3.3 Global production
3.3.1.5.9 Isobutanol
3.3.1.5.9.1 Overview
3.3.1.5.9.2 Sources
3.3.1.5.9.3 Applications
3.3.1.5.9.4 Global production
3.3.1.5.9.5 p-Xylene
3.3.1.5.9.5.1 Overview
3.3.1.5.9.5.2 Sources
3.3.1.5.9.5.3 Applications
3.3.1.5.9.5.4 Global production
3.3.1.5.9.5.5 Terephthalic acid
3.3.1.5.9.5.6 Overview
3.3.1.5.9.5.6.1 Applications
3.3.1.5.9.5.6.2 Global production
3.3.1.5.10 1,3 Proppanediol
3.3.1.5.10.1.1 Overview
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3.3.1.5.10.2 Sources
3.3.1.5.10.3 Applications
3.3.1.5.10.4 Global production
3.3.1.5.11 Monoethylene glycol (MEG)
3.3.1.5.11.1 Overview
3.3.1.5.11.2 Sources
3.3.1.5.11.3 Applications
3.3.1.5.11.4 Global production
3.3.1.5.12 Ethanol
3.3.1.5.12.1 Overview
3.3.1.5.12.2 Sources
3.3.1.5.12.3 Applications
3.3.1.5.12.4 Global production
3.3.1.5.12.5 Ethylene
3.3.1.5.12.5.1 Overview
3.3.1.5.12.5.2 Applications
3.3.1.5.12.5.3 Global production
3.3.1.5.12.5.4 Propylene
3.3.1.5.12.5.4.1 Overview
3.3.1.5.12.5.4.2 Applications
3.3.1.5.12.5.4.3 Global production
3.3.1.5.12.5.5 Vinyl chloride
3.3.1.5.12.5.5.1 Overview
3.3.1.5.12.5.5.2 Applications
3.3.1.5.12.5.5.3 Global production
3.3.1.5.12.6 Methly methacrylate
3.3.1.5.12.6.1.1 Overview
3.3.1.5.12.6.1.2 Applications
3.3.1.5.12.6.1.3 Global production
3.3.2 SUGAR CROPS
3.3.2.1 Saccharose
3.3.2.1.1 Aniline
3.3.2.1.1.1 Overview
3.3.2.1.1.2 Applications
3.3.2.1.1.3 Global production
3.3.2.1.2 Fructose
3.3.2.1.2.1 Overview
3.3.2.1.2.2 Applications
3.3.2.1.2.3 Global production
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3.3.2.1.2.4 5-Hydroxymethylfurfural (5-HMF)
3.3.2.1.2.4.1 Overview
3.3.2.1.2.4.2 Applications
3.3.2.1.2.4.3 Global production
3.3.2.1.2.5 5-Chloromethylfurfural (5-CMF)
3.3.2.1.2.5.1 Overview
3.3.2.1.2.5.2 Applications
3.3.2.1.2.5.3 Global production
3.3.2.1.2.6 Levulinic Acid
3.3.2.1.2.6.1 Overview
3.3.2.1.2.6.2 Applications
3.3.2.1.2.6.3 Global production
3.3.2.1.2.7 FDME
3.3.2.1.2.7.1 Overview
3.3.2.1.2.7.2 Applications
3.3.2.1.2.7.3 Global production
3.3.2.1.2.8 2,5-FDCA
3.3.2.1.2.8.1 Overview
3.3.2.1.2.8.2 Applications
3.3.2.1.2.8.3 Global production
3.3.3 LIGNOCELLULOSIC BIOMASS
3.3.3.1 Levoglucosenone
3.3.3.1.1 Overview
3.3.3.1.2 Applications
3.3.3.1.3 Global production
3.3.3.2 Hemicellulose
3.3.3.2.1 Overview
3.3.3.2.2 Biochemicals from hemicellulose
3.3.3.2.3 Global production
3.3.3.2.4 Furfural
3.3.3.2.4.1 Overview
3.3.3.2.4.2 Applications
3.3.3.2.4.3 Global production
3.3.3.2.4.4 Furfuyl alcohol
3.3.3.2.4.4.1 Overview
3.3.3.2.4.4.2 Applications
3.3.3.2.4.4.3 Global production
3.3.3.3 Lignin
3.3.3.3.1 Overview
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3.3.3.3.2 Sources
3.3.3.3.3 Applications
3.3.3.3.3.1 Aromatic compounds
3.3.3.3.3.1.1 Benzene, toluene and xylene
3.3.3.3.3.1.2 Phenol and phenolic resins
3.3.3.3.3.1.3 Vanillin
3.3.3.3.3.2 Polymers
3.3.3.3.4 Global production
3.3.4 PLANT OILS
3.3.4.1 Overview
3.3.4.2 Glycerol
3.3.4.2.1 Overview
3.3.4.2.2 Applications
3.3.4.2.3 Global production
3.3.4.2.4 MPG
3.3.4.2.4.1 Overview
3.3.4.2.4.2 Applications
3.3.4.2.4.3 Global production
3.3.4.2.5 ECH
3.3.4.2.5.1 Overview
3.3.4.2.5.2 Applications
3.3.4.2.5.3 Global production
3.3.4.3 Fatty acids
3.3.4.3.1 Overview
3.3.4.3.2 Applications
3.3.4.3.3 Global production
3.3.4.4 Castor oll
3.3.4.4.1 Overview
3.3.4.4.2 Sebacic acid
3.3.4.4.2.1 Overview
3.3.4.4.2.2 Applications
3.3.4.4.2.3 Global production
3.3.4.4.3 11-Aminoundecanoic acid (11-AA)
3.3.4.4.3.1 Overview
3.3.4.4.3.2 Applications
3.3.4.4.3.3 Global production
3.3.4.5 Dodecanedioic acid (DDDA)
3.3.4.5.1 Overview
3.3.4.5.2 Applications
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3.3.4.5.3 Global production
3.3.4.6 Pentamethylene diisocyanate
3.3.4.6.1 Overview
3.3.4.6.2 Applications
3.3.4.6.3 Global production
3.3.5 NON-EDIBIBLE MILK
3.3.5.1 Casein
3.3.5.1.1 Overview
3.3.5.1.2 Applications
3.3.5.1.3 Global production
3.4 WASTE
3.4.1 Food waste
3.4.1.1 Overview
3.4.1.2 Products and applications
3.4.1.2.1 Global production
3.4.2 Agricultural waste
3.4.2.1 Overview
3.4.2.2 Products and applications
3.4.2.3 Global production
3.4.3 Forestry waste
3.4.3.1 Overview
3.4.3.2 Products and applications
3.4.3.3 Global production
3.4.4 Aquaculture/fishing waste
3.4.4.1 Overview
3.4.4.2 Products and applications
3.4.4.3 Global production
3.4.5 Municipal solid waste
3.4.5.1 Overview
3.4.5.2 Products and applications
3.4.5.3 Global production
3.4.6 Industrial waste
3.4.6.1 Overview
3.4.7 Waste oils
3.4.7.1 Overview
3.4.7.2 Products and applications
3.4.7.3 Global production

3.5 MICROBIAL & MINERAL SOURCES

3.5.1 Microalgae
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3.5.1.1 Overview
3.5.1.2 Products and applications
3.5.1.3 Global production

3.5.2 Macroalgae
3.5.2.1 Overview
3.5.2.2 Products and applications
3.5.2.3 Global production

3.5.3 Mineral sources
3.5.3.1 Overview
3.5.3.2 Products and applications

3.6 GASEOUS

3.6.1 Biogas
3.6.1.1 Overview
3.6.1.2 Products and applications
3.6.1.3 Global production

3.6.2 Syngas
3.6.2.1 Overview
3.6.2.2 Products and applications
3.6.2.3 Global production

3.6.3 Off gases - fermentation CO2, CO
3.6.3.1 Overview
3.6.3.2 Products and applications

3.7 COMPANY PROFILES 176 (115 company profiles)

4 BIO-BASED PLASTICS MARKET

4.1 BIO-BASED OR RENEWABLE PLASTICS
4.1.1 Drop-in bio-based plastics
4.1.2 Novel bio-based plastics
4.2 BIODEGRADABLE AND COMPOSTABLE PLASTICS
4.2.1 Biodegradability
4.2.2 Compostability
4.3 TYPES
4.4 KEY MARKET PLAYERS
4.5 SYNTHETIC BIO-BASED POLYMERS
4.5.1 Polylactic acid (Bio-PLA)
4.5.1.1 Market analysis
4.5.1.2 Production

4.5.1.3 Producers and production capacities, current and planned
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4.5.1.3.1 Lactic acid producers and production capacities
4.5.1.3.2 PLA producers and production capacities
4.5.1.3.3 Polylactic acid (Bio-PLA) production 2019-2034 (1,000 tonnes)
4.5.2 Polyethylene terephthalate (Bio-PET)
4.5.2.1 Market analysis
4.5.2.2 Producers and production capacities
4.5.2.3 Polyethylene terephthalate (Bio-PET) production 2019-2034 (1,000 tonnes)
4.5.3 Polytrimethylene terephthalate (Bio-PTT)
4.5.3.1 Market analysis
4.5.3.2 Producers and production capacities
4.5.3.3 Polytrimethylene terephthalate (PTT) production 2019-2034 (1,000 tonnes)
4.5.4 Polyethylene furanoate (Bio-PEF)
4.5.4.1 Market analysis
4.5.4.2 Comparative properties to PET
4.5.4.3 Producers and production capacities
4.5.4.3.1 FDCA and PEF producers and production capacities
4.5.4.3.2 Polyethylene furanoate (Bio-PEF) production 2019-2034 (1,000 tonnes).
4.5.5 Polyamides (Bio-PA)
4.5.5.1 Market analysis
4.5.5.2 Producers and production capacities
4.5.5.3 Polyamides (Bio-PA) production 2019-2034 (1,000 tonnes)
4.5.6 Poly(butylene adipate-co-terephthalate) (Bio-PBAT)
4.5.6.1 Market analysis
4.5.6.2 Producers and production capacities
4.5.6.3 Poly(butylene adipate-co-terephthalate) (Bio-PBAT) production 2019-2034
(1,000 tonnes)
4.5.7 Polybutylene succinate (PBS) and copolymers
4.5.7.1 Market analysis
4.5.7.2 Producers and production capacities
4.5.7.3 Polybutylene succinate (PBS) production 2019-2034 (1,000 tonnes)
4.5.8 Polyethylene (Bio-PE)
4.5.8.1 Market analysis
4.5.8.2 Producers and production capacities
4.5.8.3 Polyethylene (Bio-PE) production 2019-2034 (1,000 tonnes).
4.5.9 Polypropylene (Bio-PP)
4.5.9.1 Market analysis
4.5.9.2 Producers and production capacities
4.5.9.3 Polypropylene (Bio-PP) production 2019-2034 (1,000 tonnes)
4.6 NATURAL BIO-BASED POLYMERS
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4.6.1 Polyhydroxyalkanoates (PHA)
4.6.1.1 Technology description
4.6.1.2 Types
4.6.1.2.1 PHB
4.6.1.2.2 PHBV
4.6.1.3 Synthesis and production processes
4.6.1.4 Market analysis
4.6.1.5 Commercially available PHAs
4.6.1.6 Markets for PHAs
4.6.1.6.1 Packaging
4.6.1.6.2 Cosmetics
4.6.1.6.2.1 PHA microspheres
4.6.1.6.3 Medical
4.6.1.6.3.1 Tissue engineering
4.6.1.6.3.2 Drug delivery
4.6.1.6.4 Agriculture
4.6.1.6.4.1 Mulch film
4.6.1.6.4.2 Grow bags
4.6.1.7 Producers and production capacities

4.6.1.8 PHA production capacities 2019-2034 (1,000 tonnes)

4.6.2 Cellulose
4.6.2.1 Microfibrillated cellulose (MFC)
4.6.2.1.1 Market analysis
4.6.2.1.2 Producers and production capacities
4.6.2.2 Nanocellulose
4.6.2.2.1 Cellulose nanocrystals
4.6.2.2.1.1 Synthesis
4.6.2.2.1.2 Properties
4.6.2.2.1.3 Production
4.6.2.2.1.4 Applications
4.6.2.2.1.5 Market analysis
4.6.2.2.1.6 Producers and production capacities
4.6.2.2.2 Cellulose nanofibers
4.6.2.2.2.1 Applications
4.6.2.2.2.2 Market analysis
4.6.2.2.2.3 Producers and production capacities
4.6.2.2.3 Bacterial Nanocellulose (BNC)
4.6.2.2.3.1 Production
4.6.2.2.3.2 Applications
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4.6.3 Protein-based bioplastics
4.6.3.1 Types, applications and producers
4.6.4 Algal and fungal
4.6.4.1 Algal
4.6.4.1.1 Advantages
4.6.4.1.2 Production
4.6.4.1.3 Producers
4.6.4.2 Mycelium
4.6.4.2.1 Properties
4.6.4.2.2 Applications
4.6.4.2.3 Commercialization
4.6.5 Chitosan
4.6.5.1 Technology description
4.7 PRODUCTION OF BIOBASED AND BIODEGRADABLE PLASTICS, BY REGION
4.7.1 North America
4.7.2 Europe
4.7.3 Asia-Pacific
4.7.3.1 China
4.7.3.2 Japan
4.7.3.3 Thailand
4.7.3.4 Indonesia
4.7.4 Latin America
4.8 MARKET SEGMENTATION OF BIOPLASTICS
4.8.1 Packaging
4.8.1.1 Processes for bioplastics in packaging
4.8.1.2 Applications
4.8.1.3 Flexible packaging
4.8.1.3.1 Production volumes 2019-2034
4.8.1.4 Rigid packaging
4.8.1.4.1 Production volumes 2019-2034
4.8.2 Consumer products
4.8.2.1 Applications
4.8.2.2 Production volumes 2019-2034
4.8.3 Automotive
4.8.3.1 Applications
4.8.3.2 Production volumes 2019-2034
4.8.4 Building & construction
4.8.4.1 Applications
4.8.4.2 Production volumes 2019-2034
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4.8.5 Textiles
4.8.5.1 Apparel
4.8.5.2 Footwear
4.8.5.3 Medical textiles
4.8.5.4 Production volumes 2019-2034
4.8.6 Electronics
4.8.6.1 Applications
4.8.6.1.1 Bioplastics in injection moulded electronics parts
4.8.6.1.2 Biodegradable substrates
4.8.6.1.3 Sustainable Chemistry
4.8.6.2 Production volumes 2019-2034
4.8.7 Agriculture and horticulture
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