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Building new value chains through the utilisation of biobased and biomass components
for the development of innovative products will accelerate the transition from traditional
production technologies to the concept of biorefineries. Developing bio-based
chemicals, polymers and products in a sustainable manner allows for substantial new
business opportunities. Bio-based chemicals are obtained through biological, chemical
or physical transformation of plant or animal based feedstocks, which include sugar,
starch, oils and fats, and lignocellulose from forestry, agricultural crops and organic
waste.

The global opportunities offered by the transition to a more sustainable, low waste
economy arevast, and the last decade has seen a substantial increase in interest in bio-
based chemicals with many drop-in or novel bio-based chemicals being developed and
introduced to the market.

New technologies and traditional methods coupled with biotechnologies applied to
biomass feedstocks and waste streams from various sources, such as urban waste or
agricultural residues or wastes from food and feed streams, will convert renewable
resources into high added-value sustainable bioproducts.

Report contents include:

In depth market analysis of bio-based chemical feedstocks, biopolymers,
bioplastics, natural fibers and lignin.

Global production capacities, market demand and trends 2019-2025
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Analysis of biobased chemical including 11-Aminoundecanoic acid
(11-AA), 1,4-Butanediol (1,4-BDO), Dodecanedioic acid (DDDA),
Epichlorohydrin (ECH), Ethylene, Furan derivatives, 5-Chloromethylfurfural
(5-CMF), 2,5-Furandicarboxylic acid (2,5-FDCA), Furandicarboxylic methyl ester
(FDME), Isosorbide, Itaconic acid, 5 Hydroxymethyl furfural (HMF), Lactic acid
(D-LA), Lactic acid — L-lactic acid (L-LA), Lactide, Levoglucosenone, Levulinic
acid, Monoethylene glycol (MEG), Monopropylene glycol (MPG), Muconic acid,
Naphtha, 1,5-Pentametylenediamine (DN5), 1,3-Propanediol (1,3-PDO) ,
Sebacic acid and Succinic acid.

Analysis of synthetic biopolymers market including Polylactic acid (Bio-PLA),
Polyethylene terephthalate (Bio-PET), Polytrimethylene terephthalate (Bio-PTT),
Polyethylene furanoate (Bio-PEF), Polyamides (Bio-PA), Poly(butylene adipate-
co-terephthalate) (Bio-PBAT), Polybutylene succinate (PBS) and copolymers,
Polyethylene (Bio-PE), Polypropylene (Bio-PP)

Analysis of naturally produced bio-based polymers including
Polyhydroxyalkanoates (PHA), Polysaccharides, Microfibrillated cellulose
(MFC), Cellulose nanocrystals, Cellulose nanofibers, Protein-based bioplastics,
Algal and fungal.

Market segmentation analysis.

Analysis of types of natural fibers including plant fibers, animal fibers including
alternative leather, wool, silk fiber and down and polysaccharides.

Markets for natural fibers, including composites, aerospace, automotive,
construction & building, sports & leisure, textiles, consumer products and
packaging.

Production capacities of lignin producers.
In depth analysis of biorefinery lignin production.

Profiles of over 500 companies. Companies profiled include NatureWorks, Total
Corbion, Danimer Scientific, Novamont, Mitsubishi Chemicals, Indorama,
Braskem, Avantium, Borealis, Cathay, Dupont, BASF, Arkema, DuPont, BASF ,
AMSilk GmbH, Notpla, Loliware, Bolt Threads, Ecovative, Kraig Biocraft
Laboratories, Spiber, Bast Fiber Technologies Inc., Kelheim Fibres GmbH,
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BComp, Circular Systems, Evrnu, Natural Fiber Welding, Icytos, Versalis SpA,
Clariant, MetGen Oy, Praj Industries Ltd., Bloom Biorenewables SA, FP
Innovations, UPM, Klabin SA, RenCom AB and many more.
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1 EXECUTIVE SUMMARY

1.1 Market trends

1.2 Global production to 2030

1.3 Main producers and global production capacities

1.4 Global demand for biobased and sustainable plastics 2020, by market

1.5 Impact of COVID-19 pandemic on the bioplastics market and future demand
1.6 Challenges for the biobased and sustainable plastics market

2 RESEARCH METHODOLOGY
3 THE GLOBAL PLASTICS MARKET

3.1 Global production

3.2 The importance of plastic
3.3 Issues with plastics use
3.4 Biopolymers from waste

4 BIO-BASED CHEMICALS

4.1 Types

4.2 Production capacities

4.3 Bio-based adipic acid

4.4 11-Aminoundecanoic acid (11-AA)

4.5 1,4-Butanediol (1,4-BDO)

4.6 Dodecanedioic acid (DDDA)

4.7 Epichlorohydrin (ECH)

4.8 Ethylene

4.9 Furan derivatives

4.10 5-Chloromethylfurfural (5-CMF)

4.11 2,5-Furandicarboxylic acid (2,5-FDCA)
4.12 Furandicarboxylic methyl ester (FDME)
4.13 Isosorbide

4.14 Itaconic acid

4.15 5 Hydroxymethyl furfural (HMF)

4.16 Lactic acid (D-LA)

4.17 Lactic acid — L-lactic acid (L-LA)
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4.18 Lactide

4.19 Levoglucosenone

4.20 Levulinic acid

4.21 Monoethylene glycol (MEG)
4.22 Monopropylene glycol (MPG)
4.23 Muconic acid

4.24 Naphtha

4.25 1,5-Pentametylenediamine (DN5)
4.26 1,3-Propanediol (1,3-PDO)
4.27 Sebacic acid

4.28 Succinic acid (SA)

5 BIOPOLYMERS AND BIOPLASTICS

5.1 Bio-based or renewable plastics
5.1.1 Drop-in bio-based plastics
5.1.2 Novel bio-based plastics
5.2 Biodegradable and compostable plastics
5.2.1 Biodegradability
5.2.2 Compostability
5.3 Advantages and disadvantages
5.4 BIO-BASED POLYMER TYPES AND MARKET PROSPECTS
5.5 MARKET LEADERS BY BIOBASED AND/OR BIODEGRADABLE PLASTIC TYPES
5.6 SYNTHETIC BIO-BASED POLYMERS
5.6.1 Polylactic acid (Bio-PLA)
5.6.1.1 Market analysis
5.6.1.2 Producers
5.6.2 Polyethylene terephthalate (Bio-PET)
5.6.2.1 Market analysis
5.6.2.2 Producers
5.6.3 Polytrimethylene terephthalate (Bio-PTT)
5.6.3.1 Market analysis
5.6.3.2 Producers
5.6.4 Polyethylene furanoate (Bio-PEF)
5.6.4.1 Market analysis
5.6.4.2 Comparative properties to PET
5.6.4.3 Producers
5.6.5 Polyamides (Bio-PA)
5.6.5.1 Market analysis
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5.6.5.2 Producers
5.6.6 Poly(butylene adipate-co-terephthalate) (Bio-PBAT)
5.6.6.1 Market analysis
5.6.6.2 Producers
5.6.7 Polybutylene succinate (PBS) and copolymers
5.6.7.1 Market analysis
5.6.7.2 Producers
5.6.8 Polyethylene (Bio-PE)
5.6.8.1 Market analysis
5.6.8.2 Producers
5.6.9 Polypropylene (Bio-PP)
5.6.9.1 Market analysis
5.6.9.2 Producers
5.7 NATURAL BIO-BASED POLYMERS
5.7.1 Polyhydroxyalkanoates (PHA)
5.7.1.1 Market analysis
5.7.1.2 Commercially available PHAs
5.7.1.3 Producers
5.7.2 Polysaccharides
5.7.2.1 Microfibrillated cellulose (MFC)
5.7.2.2 Cellulose nanocrystals
5.7.2.3 Cellulose nanofibers
5.7.3 Protein-based bioplastics
5.7.3.1 Types, applications and producers
5.7.4 Algal and fungal
5.7.4.1 Algal
5.7.4.2 Mycelium
5.7.5 Chitosan
5.8 PRODUCTION OF BIOBASED AND SUSTAINABLE PLASTICS, BY REGION
5.8.1 North America
5.8.2 Europe
5.8.3 Asia-Pacific
5.8.3.1 China
5.8.3.2 Japan
5.8.3.3 Thailand
5.8.3.4 Indonesia
5.8.4 Latin America
5.9 MARKET SEGMENTATION OF BIOPLASTICS
5.9.1 Packaging
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5.9.2 Consumer products

5.9.3 Automotive

5.9.4 Building & construction
5.9.5 Textiles

5.9.6 Electronics

5.9.7 Agriculture and horticulture
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5.10 BIO-BASED CHEMCALS, BIOPOLYMERS AND BIOPLASTICS COMPANY

PROFILES

6 NATURAL FIBERS

6.1 Manufacturing method, matrix materials and applications of natural fibers

6.2 Advantages of natural fibers
6.3 Plants (cellulose, lignocellulose)
6.3.1 Seed fibers
6.3.1.1 Cotton
6.3.1.2 Kapok
6.3.1.3 Luffa
6.3.2 Bast fibers
6.3.2.1 Jute
6.3.2.2 Hemp
6.3.2.3 Flax
6.3.2.4 Ramie
6.3.2.5 Kenaf
6.3.3 Leaf fibers
6.3.3.1 Sisal
6.3.3.2 Abaca
6.3.4 Fruit fibers
6.3.4.1 Coir
6.3.4.2 Banana
6.3.4.3 Pineapple
6.3.5 Stalk fibers from agricultural residues
6.3.5.1 Rice fiber
6.3.5.2 Corn
6.3.6 Cane, grasses and reed
6.3.6.1 Switch grass
6.3.6.2 Sugarcane (agricultural residues)
6.3.6.3 Bamboo
6.3.6.4 Fresh grass (green biorefinery)
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6.3.7 Modified natural polymers
6.3.7.1 Mycelium
6.3.7.2 Chitosan
6.3.7.3 Alginate
6.4 Animal (fibrous protein)
6.4.1 Wool
6.4.1.1 Alternative wool materials
6.4.1.2 Producers
6.4.2 Silk fiber
6.4.2.1 Alternative silk materials
6.4.3 Leather
6.4.3.1 Alternative leather materials
6.4.4 Down
6.4.4.1 Alternative down materials
6.5 MARKETS FOR NATURAL FIBERS
6.5.1 Composites
6.5.2 Applications
6.5.3 Natural fiber injection moulding compounds
6.5.3.1 Properties
6.5.3.2 Applications
6.5.4 Non-woven natural fiber mat composites
6.5.4.1 Automotive
6.5.4.2 Applications
6.5.5 Aligned natural fiber-reinforced composites
6.5.6 Natural fiber biobased polymer compounds
6.5.7 Natural fiber biobased polymer non-woven mats
6.5.7.1 Flax
6.5.7.2 Kenaf
6.5.8 Natural fiber thermoset bioresin composites
6.6 Aerospace
6.6.1 Market overview
6.7 Automotive
6.7.1 Market overview
6.7.2 Applications of natural fibers
6.8 Building/construction
6.8.1 Market overview
6.8.2 Applications of natural fibers
6.9 Sports and leisure
6.9.1 Market overview
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6.10 Textiles
6.10.1 Market overview
6.10.2 Consumer apparel
6.10.3 Geotextiles
6.11 Packaging
6.11.1 Market overview
6.12 NATURAL FIBERS GLOBAL PRODUCTION
6.12.1 Overall global fibers market
6.12.2 Plant-based fiber production
6.12.3 Animal-based natural fiber production
6.13 NATURAL FIBER COMPANY PROFILES

7 LIGNIN

7.1 INTRODUCTION
7.1.1 What is lignin?
7.1.1.1 Lignin structure
7.1.2 Types of lignin
7.1.2.1 Sulfur containing lignin
7.1.2.2 Sulfur-free lignin from biorefinery process
7.1.3 Properties
7.1.4 The lignocellulose biorefinery
7.1.5 Markets and applications
7.1.6 Challenges for using lignin
7.2 LIGNIN PRODUCTON PROCESSES
7.2.1 Lignosulphonates
7.2.2 Kraft Lignin
7.2.2.1 LignoBoost process
7.2.2.2 LignoForce method

7.2.2.3 Sequential Liquid Lignin Recovery and Purification

7.2.2.4 A-Recovery+
7.2.3 Soda lignin
7.2.4 Biorefinery lignin

+44 20 8123 2220
info@marketpublishers.com

7.2.4.1 Commercial and pre-commercial biorefinery lignin production facilities and

processes
7.2.5 Organosolv lignins
7.2.6 Hydrolytic lignin
7.3 MARKETS FOR LIGNIN
7.3.1 Market drivers and trends for lignin
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7.3.2 Lignin industry developments 2020-2021
7.3.3 Production capacities
7.3.3.1 Technical lignin availability (dry ton/y)
7.3.3.2 Biomass conversion (Biorefinery)
7.3.4 Estimated consumption of lignin
7.3.5 Prices
7.3.6 Heat and power energy
7.3.7 Pyrolysis and syngas
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7.3.8.3 Vanillin
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7.3.10 Hydrogels
7.3.11 Carbon materials
7.3.11.1 Carbon black
7.3.11.2 Activated carbons
7.3.11.3 Carbon fiber
7.3.12 Concrete
7.3.13 Rubber
7.3.14 Biofuels
7.3.15 Bitumen and Asphalt
7.3.16 Oil and gas
7.3.17 Energy storage
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7.3.17.3 Gel electrolytes for lithium-ion batteries

7.3.17.4 Binders for lithium-ion batteries
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7.3.17.6 Sodium-ion batteries

7.3.18 Binders, emulsifiers and dispersants

7.3.19 Chelating agents

7.3.20 Ceramics

7.3.21 Automotive interiors

7.3.22 Fire retardants

7.3.23 Antioxidants

7.3.24 Lubricants

7.3.25 Dust control

7.4 COMPANY PROFILES
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Figure 9. Global demand for biobased and sustainable plastics by end user market,
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Challenges for the biobased and sustainable plastics market.
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PHA bioplastics products.
Global production capacities for biobased and sustainable plastics in

packaging 2019-2030, in 1,000 tons.
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Global production capacities for biobased and sustainable plastics in

consumer products 2019-2030, in 1,000 tons.

Figure 27.

Global production capacities for biobased and sustainable plastics in

automotive 2019-2030, in 1,000 tons.
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and construction 2019-2030, in 1,000 tons.
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