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EXECUTIVE SUMMARY 

Background, scope and goal  

The project άHarmonization and monitoring platform for certification schemes and labels to advance the 

sustainability of bio-based systemsέ (HARMONITOR) targets different sustainability certification schemes 

and labels (CSLs) in various sectors of the bioeconomy within the European Union, aiming at improving the 

effectiveness of these CSLs, and additionally the use of CSLs as co-regulation instrument. Compared to 

bioenergy and biofuels, the sustainability of bio-based products has been regulated to a limited extent on 

EU level. The goal of this report is to provide insight in the level of voluntary sustainability certification and 

labelling of a selection of biological resources, bio-based chemicals, wooden products and fibre-based 

products, using best available data sources, and best possible estimations in case of low data availability.  

 

Approach  

Data on the level of sustainability certification of specified bio-based products is generally difficult to obtain. 

Statistics do not disclose any data on flows of certified versus uncertified bio-based products. For biological 

resources and a number of wooden products and fibre-based products, country level data may be available 

from certification schemes or literature. For many bio-based chemicals, this type of information is not 

available, meaning that the level of sustainability certification has to be determined using company data. 

We identified three situations and developed suitable approaches: 

¶ Approach A: country level data on certified volumes available  

¶ Approach B: country level data not available, limited number of producers  

¶ Approach C: country level data not available, many producers.  

 
If possible and available, the level of certification is determined at country level by using literature, 
summary reports by certification schemes, and scientific research (approach A).  
 
In case there are not so many producers of the product (e.g. in case of bio-based chemicals), it is possible 
to identify the producers, their production locations and capacities and whether they have a sustainability 
certificate. This way at least the share of certified producers versus total producers can be identified 
(Approach B). In case the production capacities are known, the level of certification can be calculated. Two 
assumptions have to be made, forming the main weakness of this approach: it is assumed that the company 
certifies its whole production, and if the production capacities are known, it is assumed that the whole 
production capacity is utilised.  
 
If approach A and B are not possible, i.e. in case of many producers (e.g. in case of wood and fibre products), 
the number of chain-of-custody (CoC) certificates of the main certification schemes of the product could 
be counted per country, providing insight into which countries have relatively more or less certificates 
compared to the total production of the product in each country as found in statistics (approach C). Main 
drawback of this method is that production volumes per CoC certificate are not known.  
 
In order to give the reader an impression of the overall reliability of the data, an uncertainty indicator has 
been developed for all three approaches, which consists of two components: (a) data availability and (b) 
quality of the data source, resulting in an uncertainty indicator ranging from 1 (very low uncertainty) to 5 
(very high uncertainty), which is the highest scores of the two components. 
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Results   

Below indications of the level of sustainability certification of a selection of biological resources, bio-based 

chemicals, wooden products and fibre-based products is presented.  

 

For biological resources, literature is available (approach A), and the found level of certification is very high 

for palm oil (65-93%), in Europe high for wood (49% of the forest area of EU27), and rather low for sugar 

beet (4.3% in EU27), and sugar cane (5.5% Bonsucro globally). The latter is mainly certified if used as input 

for biofuels production. The resulting level of uncertainty varies from 1 to 3. 

 
Biological resources EU (% certified) Global (% certified) Approach Uncertainty indicator  

Wood (forest area) 49.0% 10.7% A 2 

Sugar beet 4.3%  A 3 

Sugar cane  5.5% A 1 

Palm oil 65-93%  A 2 

 

Practically no literature was found that presents the level of certification of bio-based chemicals. By 

identification of producers and checking if these companies applied sustainability certification, it was 

concluded that a rather high share of these companies applied sustainability certification. Of the identified 

producers of the selected bio-based chemicals, within the EU 78% (31 out of 40 producers), and outside 

the EU 55% (24 out of 44 producers) applied sustainability certification. In total 65% of the identified 

producers (55 out of 84 producers) applied sustainability certification. In specific cases the production 

capacities were identified, but also then it is still unknown if producers certify all or just part of their bio-

based production. Therefore, we cannot make solid statement on the volumes of certified bio-based 

production. Nevertheless, the found result is an important indication that sustainability certification is 

widely applied for bio-based chemicals. This can be explained by the fact that in case of drop-in bio-based 

chemicals, sustainability certification, or at least bio-based content certification is needed to prove that the 

product is bio-based, or linked to biological resources, in case of a mass balance approach. Secondly, these 

products are generally substantially more expensive than the fossil-based chemicals, and the sustainability 

certificate shows that this is a genuinely green product. In all cases approach type B could be applied, 

meaning that individual producers of the bio-based chemicals were identified. In case production capacities 

could be identified, the uncertainty indicator reached 3, if only producers were identified, a score of 4 was 

reached. 

 

Bio-based chemicals # producers that apply sustainability 

certification, and % of production capacity 

Approach Uncertainty indicator 

EU Global 

1,4-Butanediol 0 out of 1 4 out of 6 B 4 

Polyurethane 7 out of 8 7 out of 8 B 4 

Ethylene 12 out of 12 20 out of 22 B 4 

Ethylene glycol 2 out of 5 3 out of 8 B 4 

Poly Lactic acid No production 1-2 out of 3 (46-69%) B 3 

Epichlorohydrin 1 out of 2 (63%) 3 out of 7 (39%) B 3 

Propylene glycol 3 out of 4 (>43%) 4 out of 5 (>70%) B 3 

Acetic acid 3 out of 4 (~100%) 5 out of 12 (30%) B 3 

Palmitic acid 2 out of 2 (21-59%) 7 out of 7 (11-45%) B 4 

Algal fatty acids 1 out of 2 (29%) 1 out of 6 (10%) B 3 

Sum selected chemicals 31 out of 40 55 out of 84   
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Determining the level of sustainability of specific groups of wood-based products appeared to be 

challenging. Given the relatively high level of European forests, and the counting of CoC certificates shows 

that the average level of certification of most products is considerable. 

 

Wood-based products EU (% FCS and PEFC of 

global CoC-certificates) 

Global Approach Uncertainty indicator 

Sawn wooden products FSC: 54.8%, PEFC: 79.3%  C 4 

Fibreboard (MDF/particle board) FSC: 47.0%, PEFC: 81.9%  C 4 

Wood based packaging materials FSC: 49.3%, PEFC: 93.4%  C 4 

Pulp FSC: 44.5%, PEFC: 43.7%  C 4 

Graphic paper FSC: 36.3%, PEFC: 59.7%  C 4 

Paper board FSC: 39.5%, PEFC: 68.6%  C 4 

Toilet paper FSC: 37.1%, PEFC: 79.3%  C 4 

Rubber   2.6% A 2 

Tires (rubber)  Low C 4 

Rayon 4 out of 4 (100%)  B 4 

 

As approach C is in almost all cases the only way to get an indication of the role of certification in wood-

based products, the uncertainty indicator is dominated by the data availability indicator. 

 

In case of fibre-based products, data availability varies a lot: for cotton good statistics are found for the 

virgin cotton (about 27% of cotton production is certified under a wide range of schemes), but little info on 

European consumer market shares is available on flax, straw (4.6% organic cereals), and no data was found 

on jute and jute-based textiles. Likely, sustainability certification of these products is not common, as the 

use of these feedstocks may be seen as low sustainability risk feedstock, like other common agricultural 

crops such as cereals and sugar. 
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Fibre based products EU Global Approach Uncertainty indicator 

Virgin cotton fibres n.d. 27% A 2 

Flax 4.6%  A 3 

Flax based textiles n.d. (low)  C 3 

Jute based textiles n.d. (low)  A 5 

Bio-based insulation materials n.d. (low)  C 5 

Straw 4.6%  A 3 

 

Evaluation of the data collection approaches  

Except in case of the Union Database for biofuels used for the EU renewable energy targets in the transport 

sector and some voluntary initiatives, such as the Textile Exchange covering cotton and RSPO regarding 

certified palm oil, data availability on the level of sustainability certification of biological resources and bio-

based products is rather poor. Therefore, next to literature research (approach A), two different 

approaches have been developed. The identification of producers of specific bio-based chemicals and 

whether they obtained sustainability certificates (approach B) worked well but is labour intensive and does 

not result in exact shares of certified versus uncertified volumes. It is questionable whether this level of 

uncertainty could be easily improved, as the number of producers is limited, and production volumes, their 

destinations, and whether sustainability certification is applied to the whole production volume or just a 

part, can be regarded as competition sensitive information. However, in a future study, it could be possible 

to make an attempt and ask producers to provide data on their volumes of certified products. 

 

In case there are many producers, like in case of biological resources wooden products or fibre-based 

products, data on the number of certified producers was used (approach C). In this case, sustainability 

scheme owners are in a key position to collect and disclose data on volumes of sustainable products, but 

since this is on a voluntary basis and labour intensive, this will not take place unless there is a specific need 

to do it, e.g. a legal obligation. Further it is recommended to learn from the experiences with the recently 

started Union Database for biofuels, which registers production and transactions in certified biofuels used 

to meet the EU renewable transport targets. 

 

It can be anticipated that in the coming years, it will be necessary to rely on further work as performed in 

the current study, checking the level of sustainability, based on available literature and company data, 

building on the two approaches for data collection as established in this report, providing insight in the 

level of sustainability certification of bio-based chemicals, wood based-products and fibre-based products 

which otherwise would not be available. Moreover, a future study could be broadened to cover a larger 

selection of bio-based products, and especially bio-based chemicals. 
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1 Introduction  
 

1.1 Background 
 

¢ƘŜ ǇǊƻƧŜŎǘ ΨIŀǊƳƻƴƛȊŀǘƛƻƴ ŀƴŘ ƳƻƴƛǘƻǊƛƴƎ ǇƭŀǘŦƻǊƳ ŦƻǊ ŎŜǊǘƛŦƛŎŀǘƛƻƴ ǎŎƘŜƳŜǎ ŀƴŘ ƭŀōŜƭǎ ǘƻ ŀŘǾŀƴŎŜ ǘƘŜ 

sustainability of bio-ōŀǎŜŘ ǎȅǎǘŜƳǎΩ όI!wahbL¢hwύ ǘŀǊƎŜǘǎ ŘƛŦŦŜǊŜƴǘ ŎŜǊǘƛŦƛŎŀǘƛƻƴ ǎŎƘŜƳŜǎ ŀƴŘ ƭŀōŜƭǎ 

(CSLs) in various sectors of the bioeconomy within the European Union, aiming at improving the 

effectiveness of these CSLs, and additionally the use of CSLs as co-regulation instrument. Compared to 

bioenergy and biofuels, the sustainability of bio-based products has only been regulated to a very limited 

extent on EU level. There is need to understand better to what degree sustainability certification is applied 

in bio-based value chains. 

 

1.2 Goal 
 

The goal of this report is to provide insight in the level of sustainability certification and labelling of a 

selection of biological resources, bio-based chemicals, wooden products and fibre-based products, using 

best available data sources, and best possible estimations in case of low data availability. Secondly, it 

showcases three different approaches to of data collection on the level of certification and introduces a 

method to indicate the level of uncertainty of the results.  

 

1.3 Scope 
 

The report focusses on the assessment of the level of certification of a selection of biological resources and 

bio-based products as found in D2.1 inventory and characterisation of identified CSLs and selection of bio-

based value chains1, which is an aggregation of the selection made in D3.1 Selection of bio-based value 

chains2. Table 1 shows the selected biological resources, bio-based chemicals, wooden products and fibre-

based products. Please note that only biological resources with multiple product applications are described 

separately. The level of certification of biological resources that are used for only one of the selected 

products are described together with these products (e.g. rubber and tires, or algae and algal fatty acids).  

 

In case of biological resources, the regional focus is on the EU. In case of apparent non-existent EU 

production rates, the major extra-EU producers are targeted. In case of bio-based chemicals, the production 

facilities within and outside the EU are in scope, allowing to identify the level of production within and 

outside the EU. In case of wooden products and fibre-based products, for which many producers exist, the 

geographical focus is on the producers within the EU.  

 

 
1 Majer, S., B. Sumfleth, J. Helka (2023) Inventory and characterisation of identified CSLs and selection of bio-based value 
chains, HARMONITOR deliverable D2.1,    
https://www.harmonitor.eu/_files/ugd/e39b13_c78eb02bcbd546958c96659aa2ec57fb.pdf  
2  Vis, M., J. Spekreijse, S. Majer, M. Mutchek, S. Ugarte (2022), Selection of Bio-Based Value Chain, HARMONITOR 
deliverable D3.1, 
https://zenodo.org/records/10731694/files/Harmonitor%20D3.1%20Selection%20value%20chains%20%20%282%29.pdf  

https://www.harmonitor.eu/_files/ugd/e39b13_c78eb02bcbd546958c96659aa2ec57fb.pdf
https://zenodo.org/records/10731694/files/Harmonitor%20D3.1%20Selection%20value%20chains%20%20%282%29.pdf
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For each biological resource and products, the level of certification of the one or two the most prominent 

sustainability certification schemes has been assessed. 

 

1.4 This report  
 

This report contains an assessment of the level of sustainability certification of a broad selection of 

biological resources and bio-based products. Chapter 2 on methodology describes the challenges to 

determine the level of sustainability certification of specific products, the three data collection approaches 

to overcome these challenges, and the method to indicate the uncertainty of the found results. Chapter 3 

provides detailed insight in the level of certification for the selected biological resources and products. By 

clicking on the paragraph within Table 1 below, the reader is directed to the respective section.  

 

Table 1: biological resources, bio-based chemicals, wooden products and fibre-based products of 
which the level of sustainability certification has been assessed. (By clicking on the paragraph, the 
reader is directed to the respective section) 

Biological resources § 3.1 Bio-based chemicals § 3.2 

Wood 3.1.1 1,4-Butanediol 3.2.1 

Sugar 3.1.2 Polyurethane 3.2.2 

Palm oil 3.1.3 Ethylene 3.2.3 

  Ethylene glycol 3.2.4 

Wooden products § 0 Poly Lactic acid 3.2.5 

Sawn wooden products 3.3.1 Epichlorohydrin 3.2.6 

Fibreboard (MDF/particle board) 3.3.2 Propylene glycol 3.2.7 

Wood based packaging materials 3.3.3 Acetic acid 3.2.8 

Pulp 3.3.4 Palmitic acid 3.2.9 

Graphic paper 0 Algal fatty acids 0 

Paper board 3.3.6 Fibre based products § 3.4  

Toilet paper 3.3.7 Cotton based textiles 3.4.1 

Rubber products (tires) 3.3.8 Flax based textiles 3.4.2 

Rayon 3.3.9 Jute based textiles 3.4.3 

  Bio-based insulation materials 3.4.4 

 

Chapter 4 summarises and discusses the results found for the four groups, e.g. biological resources, bio-

based chemicals, wood-based products, and fibre-based products, and presents the uncertainty factor for 

the level of certification of each product. The chapter also presents the main conclusions and 

recommendations.  
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2 Methodology 

2.1 Challenges 

This report aims to determine the level of sustainability certification and labelling for a selection of the 
feedstocks and bio-based products. Data on the level of sustainability certification of specified bio-based 
products is scarce. Statistics do not disclose any data on flows of certified versus uncertified bio-based 
products. For biological resources and some wooden products and fibre-based products, country level data 
is available from certification schemes or literature. For many bio-based chemicals, this type of information 
is not available, meaning that the level of sustainability certification has to be determined using company 
level data, for example by checking whether the company has a sustainability certificate. However, most 
certification schemes publish only company names & certified products, and do not disclose amounts of 
certified product nor their destinations. Similarly, companies usually do not disclose amounts of certified 
bio-based products as this is competition sensitive information. Moreover, each value chain consists of 
various products with different trade flows. Therefore, it is very complex and labour intensive to determine 
the level of certification of each intermediary chemical. Finally, two issues add up to uncertainty: companies 
with a certificate may certify only part of their bio-based production volume; and given that for drop-in bio-
based products, statistical data is generally not available, this makes any statement on level of certification 

even more uncertain.  

2.2 Determination of the level of certification 
 

As a first step, the value chain of each product is briefly described and visualised using a blockchain diagram. 

Next, the main producing countries or producers of the targeted bio-based chemicals and materials are 

identified. Depending on the targeted chemical or material and available information, main producers are 

identified on country or company level. Initially, we focus on intra-EU production, though in case of no or 

very little intra-EU production, the major extra-EU producers are targeted. Production data available from 

Harmonitor Deliverable D3.3 ά¢ǊŀŘŜ Ŧƭƻǿǎ ƻŦ ōƛƻƭƻƎƛŎŀƭ ǊŜǎƻǳǊŎŜǎΣ ōƛƻ-based materials and productsέ3 is 

utilized for this step, as well as information from, amongst others, FAOStat. Depending on data availability, 

the challenge of identification of the level of certification is taken up, by using three approaches for three 

different situations: 

¶ Approach A: country level data on sustainability certified volumes available  

¶ Approach B: country level data not available, limited number of producers  

¶ Approach C: country level data not available, many producers.  

 

Approach A: country level data on sustainability certified volumes available  

If possible and available, the level of certification is determined at country level by using literature, 

summary reports by certification schemes, scientific research, institutes, etc. This results in a statement on 

the level of sustainability certification of biological resource or product x as produced in county y. 

 

Approach B: country level data not available, limited number of producers  
In case approach A is not applicable due to lack of data, while the number of producers of the product is 
limited - which is the case for several bio-based chemicals ς an effort is made to identify the producers, 

 
3 Groenestege, M., A. Ebbers-Sustronk, J. Spekreijse, R. Hoefnagels, K. Osman, M. Vis (2024) Trade flows of biological 
resources, bio-based materials and products, HARMONITOR deliverable D3.3, 
https://www.harmonitor.eu/_files/ugd/e39b13_a44339606c684250980aa7f11fb668e9.pdf  

https://www.harmonitor.eu/_files/ugd/e39b13_a44339606c684250980aa7f11fb668e9.pdf
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their production locations and capacities, building on HARMONITOR Deliverable D3.3 Trade flows of 
biological resources, bio-based materials and products3, complemented by additional search of various 
sources, such as reports, company websites, press releases, etc. After that, for each company it is checked 
whether it has a sustainability certificate for its product(s), by visiting the company websites and checking 
the certificate databases of the relevant sustainability schemes for both the feedstock and product. For 
example, in case of bio-based chemicals ISCC PLUS is very relevant, and several feedstocks, such as palm 
oil, cotton, sugar, and wood have specific schemes. This way at least the share of certified produces versus 
total producers can be identified, resulting in a statement that x out of y producers have a sustainability 
certificate. In case the production capacities are known, the level of certification can be calculated, by 
dividing the capacities of companies holding a sustainability certificate, by the total production capacity of 
all companies producing the product, giving an indication of the level of certification. Please note that we 
assume that, if a company is certified, we assume that the whole production volume is certified, unless we 
find other indications. This can potentially lead to an over estimation of the level of certification of bio-
based products. In cases where it is very likely that the whole volume of at least the feedstock is certified, 
for example, if glycerine is used as byproduct of biodiesel production, which needs to be certified to count 
to EU transport targets, this is indicated in the text. 
 
Approach C: country level data not available, many producers  

If approach A and B are not possible, e.g. no literature on the level of certification is available while there 

are many producers of the biological resource or product, the number of chain-of-custody (CoC) certificates 

of the main certification schemes of the product are counted per country, providing insight into which 

countries have relatively more or less certificates compared to the total production of the product in overall 

countries as found in statistics. The databases of certification schemes (e.g. FSC, PEFC, GOTS) are used to 

check how many CoC certificates have been issued for the product in the respective countries. The number 

of CoC certificates per country is then compared to the total number of certificates. Only certificates within 

the EU27 are taken into account. This means that the basic represents the number of certificates within the 

European Union per product category. Additionally, the share of European certificates in the total number 

of certificates issued worldwide is also given. These relations serve as an indicator of the scale of issued 

certificates within European countries.  In order to guarantee the reproducibility of the results, the 

databases were filtered according to the following criteria:  

FSC  

¶ Certificate status = valid  

¶ Certificate type = Chain of Custody (CoC)  

¶ wƻƭŜ Ґ άƴƻ ŦƛƭǘŜǊέ   

PEFC  

¶ Site/member status = valid  

¶ Certificate type = Chain of Custody (CoC)  

¶ /ŜǊǘƛŦƛŎŀǘŜ ǎǳōǘȅǇŜ Ґ !ƴȅ όάƴƻ ŦƛƭǘŜǊέύ 

¶ !ŎǘƛǾƛǘȅ Ґ !ƴȅ όάƴƻ ŦƛƭǘŜǊέύ  

¶ [ƛŎŜƴŎŜ ǘȅǇŜ Ґ !ƴȅ όάƴƻ ŦƛƭǘŜǊέύ  

The access date and the specific product category are stated. Furthermore, a comparison is made between 

the proportion of production in the five leading European countries and the proportion of CoC certificates. 

The final tables present data on the share of CoC in each country, with colours indicating whether this share 

is above the share of production within that country. The following explanations refer to the colours used:  
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 | red | Production share above share of CoC certificates 

 |orange | Production and CoC certificate share are nearly equal  

 | green | Share of CoC certificates is higher than the share of production volume  

The presence of green colouring could be an indication of the increased importance of certification in these 

countries. However, this should only be seen as a rough indicator, as there are no associated market 

volumes and it is uncertain whether the certified products are intended for export. This indicator therefore 

only represents the production side and does not allow any conclusions to be drawn about the market 

share on the consumption side.    

  

2.3 Uncertainty indicator 
 

The data on the level of sustainability certification of biological resources and bio-based products has been 
obtained from a variety of sources with different levels of reliability. To enable the reader to distinguish 
between reliable and less reliable data sources, an uncertainty indicator was developed, ranging from 1 for 
very reliable data to 5 for the least reliable data. The uncertainty indicator is determined by (a) data 
availability and (b) quality of the data source, which also both range from 1 to 5. The highest rank of both 
aspects determines the resulting uncertainty indicator value.  
 
Data availability  
Data availability is determined by the following criteria.  
 

Criteria to determine data availability Score Meaning 

Actual total production of certified + non-certified material known  1 very good 

Production volumes of certified product known  2  good 

Production capacities known  3 satisfying 

Production locations or sustainability certificates identified 4 uncertain  

No data found 5 highly uncertain 

 
Quality of the data source  
The quality of the data sources is determined as follows:   
 

Criteria to determine the quality of the data source  Score Meaning  

directly obtained from companies   1 Very high quality 

scientific peer-reviewed literature, statistical data, data from market 
data specialists 

2 High quality  

Data from other reports and websites  3 Moderate quality  

!ǳǘƘƻǊǎΩ ŜǎǘƛƳŀǘŜǎ  4 Low quality  

 
The quality of data depended not only on the data source but on several additional factors. The base scores 
as defined above were adjusted (up to a maximum score of 5) when any of the following circumstances 
applied:   

¶ For every 5 years that have passed since the publication of the data: +1.  

¶ For every calculation performed with the data: +14.  

¶ When multiple different data sources independently included similar data: ς1.   

 
4 Not applied in case of conversions with low loss of reliability 
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¶ When multiple different data sources included different data: +1.   
  

After assessing the two indicators, data availability and data source, we combine them into an overall 
uncertainty indicator. The overall indicator is determined by the highest values within the individual indicators. 

 
 

3 Results 
This chapter shows the determination of the level of sustainability certification of biological resources (chapter 

3.1), bio-based chemicals (chapter 3.2, by BTG), wooden products (chapter 3.3, by DBFZ) and fibre-based 

products (chapter 3.4, by DBFZ). Please note that in chapter 3.1 only biological resources with multiple product 

applications are described. The level of certification of biological resources that are used for only one of the 

selected products are described together with these products (e.g. rubber and tires, or algae and algal fatty 

acids) in section 3.2 to 3.4. An overview of the results with their uncertainty indicators is provided in chapter 

4.1.   

 

3.1 Biological resources 
 

3.1.1 Wood 

 

Value chain description 

 

Forests are the original source of wood from which various wood-based products can be manufactured. 

Agroforestry systems are excluded from this report.  Chapter 3.3 shows which products can be produced, 

among others. 

Production locations 

European forest accounts for 25% of the global forest area with the largest forest areas located in Sweden 

and Finland5. Figure 2 illustrates the relative shares of forest area per country, mapping which countries in 

the world have the highest share of forest area in relation to their total area. 

 
5 Food and Agriculture Organization (FAO), (2024a): SDG Indicators. FAOSTAT data. 15.1.1 forest area, https://www.fao.org/faostat/en/#data/SDGB. 
accessed 7th of October 2024. 

Forest Timber 
Wood based 

products 

Figure 1: Value chain from forest to wood 

https://www.fao.org/faostat/en/#data/SDGB
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Figure 2: Share of forest area in relation to total area | Year = 2021 | Data = FAOSTAT 5 

 

Level of certification 

According to FAOSTAT data6 Europe had 169 million ha certified forest area in 2020, accounting for around 

38% of the forest area certified worldwide. The FSC and PEFC certification schemes are the most important 

for forests7. In this context, certified means that forests are managed in a sustainable way, taking into 

account biodiversity, local community interests and economic viability8 . Amongst EU27 member states, 78 

million ha of forest are certified, which represent 18% of the worldwide certified forest area. For 2020, the 

FAOSTAT data on total forest area and the certified area suggest that 49.0% of the European Union forest 

area has an FSC and/or PEFC certificate and 10.7% of the worldwide forest area is certified (Figure 3). Please 

note that the share of forest area certified does not necessarily correspond with the share of certified wood 

that is harvested, as both production forests and non-productive forests are being certified. 

 
6 Food and Agriculture Organization (FAO) (2024b): SDG Indicators. FAOSTAT data. 15.2.1 forest area under an independently verified forest 
management certification scheme, https://www.fao.org/faostat/en/#data/SDGB, accessed 7th of October 2024. 
7 Wolff, Sarah; Schweinle, Jörg (2022): Effectiveness and Economic Viability of Forest Certification: A Systematic Review. In: Forests 13 (5), S. 798. DOI: 
10.3390/f13050798. 
8 Forest Stewardship Council (FSC) (2024a): Forest Management Certification, https://connect.fsc.org/certification/forest-management-certification, 
28th of October 2024. 

ϭ5.C½Σ млκнлнп

https://www.fao.org/faostat/en/#data/SDGB
https://connect.fsc.org/certification/forest-management-certification
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Figure 3: Share of certified forest area in the world Year = 2020 | Data = FAOSTAT 5,6 

 

Figure 4: Share of certified forest area in Europe | Year = 2020 | Data = FAOSTAT 5,6 

The largest certified forest areas in Europe are located in Finland and Sweden, which also have the largest total 

forest areas in Europe. An overview of the share of certified forest in the EU27 member states are visualised in 

Figure 4. In Table 2 is an overview of the reported forest area and the certified forest area in European 

Member states according to the FAOSTAT data set. 

 

 

ϭ5.C½Σ млκнлнп

ϭ5.C½Σ млκнлнп
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Table 2: Data table share of certified forest area in Europe | Year = 2020 | Data = FAOSTAT 1,2 

Country 
Forest area 

[1000 ha]  

Certified 

forest area 

[1000 ha] 

Share  

[%] 
Country 

Forest area  

[1000 ha] 

Certified 

forest area 

[1000 ha] 

Share 

[%] 

Austria 3899.15 3229.14 82.82 Italy 9566.13 866.44 9.06 

Belgium 689.30 235.14 34.11 Latvia 3410.79 1999.34 58.62 

Bulgaria 3893.00 1496.36 38.44 Lithuania 2201 1214.41 55.18 

Croatia 1939.11 2044.67 105.44a) Luxembourg 88.7 41.16 46.40 

Czech 

Republic 
2677.09 1840.68 68.76 Malta 0.46 0.00 0.00 

Denmark 628.44 294.00 46.78 Netherlands 369.5 168.71 45.66 

Estonia 2438.40 1444.17 59.23 Poland 9483 7377.60 77.80 

Finland 22409.00 18270.23 81.53 Portugal 3312 503.06 15.19 

France 17253.00 5626.44 32.61 Romania 6929.05 2808.68 40.53 

Germany 11419.00 7979.94 69.88 Slovakia 1925.9 1220.96 63.40 

Greece 3901.80 0.00 0.00 Slovenia 1237.83 292.20 23.61 

Hungary 2053.01 308.78 15.04 Spain 18572.17 2457.33 13.23 

Iceland 51.35 0.00 0.00 Sweden 27980 15847.12 56.64 

Ireland 782.02 449.84 57.52     
a) The share should not be higher than 100%; however, certified area is well in line with reporting from FSC as found here: 

https://connect.fsc.org/impact/facts-figures  

 

3.1.2 Sugar 

 

Value chain description 

Sugar crops are one of the main feedstocks used in the production of bio-based chemicals. For the trade of 

biological resources, the two main sugar crops will be studied, namely sugar beets and sugar cane. Figure 5 

shows the value chain of sugar crops studied in this sub-chapter. 

 

 

 

 

 

 

 

 

 

 

 

 

¢ƘŜ 9¦ ƛǎ ǘƘŜ ǿƻǊƭŘΩǎ ōƛƎƎŜǎǘ ǇǊƻŘǳŎŜǊ ƻŦ ōŜŜǘ ǎǳƎŀǊΣ ŀŎŎƻǳƴǘƛƴƎ ŦƻǊ ŀōƻǳǘ ƘŀƭŦ ƻŦ Ǝƭƻōŀƭ ǇǊƻŘǳŎǘƛƻƴΦ IƻǿŜǾŜǊΣ 

sugar from beets only accounts for 20% of global sugar production, as most sugar is produced from sugar cane. 

5ǳŜ ǘƻ 9ǳǊƻǇŜΩǎ ŎƭƛƳŀǘŜΣ ǎǳƎŀǊ ŎŀƴŜ Ŏŀƴƴƻǘ ōŜ ǇǊƻŘǳŎŜŘΦ IƻǿŜǾŜǊΣ ǘƘŜ 9¦ ŘƻŜǎ ƛƳǇƻǊǘ ŀƴŘ ǊŜŦƛƴŜ Ǌŀǿ ŎŀƴŜ 

Figure 5: Sugar crops as a feedstock 

https://connect.fsc.org/impact/facts-figures
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sugar. The climate in Europe is more suitable for the production of sugar beets, which are primarily grown in the 

northern half of Europe9.  

 

Production locations 

The EU is a major producer of sugar beets. Over 1.4 million hectares in the EU are dedicated to the production 

of sugar beets. In the 2020/2021 campaign, the EU produced 14.2 million tonnes of beet sugar. As shown in 

Figure 6Σ ǘƘŜ ǘǿƻ ƭŀǊƎŜǎǘ ǇǊƻŘǳŎŜǊǎ ŀǊŜ CǊŀƴŎŜ ŀƴŘ DŜǊƳŀƴȅΣ ǘƻƎŜǘƘŜǊ ǇǊƻŘǳŎƛƴƎ ŀōƻǳǘ ƘŀƭŦ ƻŦ ǘƘŜ 9¦Ωǎ ǘƻǘŀƭ 

amount of beet sugar.  

 

 
Figure 6: EU sugar production (in thousand tonnes) in the 2020/2021 season, data from the European 

Association of Sugar Manufacturers (2022)10. 
 

During the 2020/2021 season, there were 91 beet sugar factories operational across the EU. The largest number 

of factories are located in France (21), Germany (18), Poland (17) and the Czech Republic (7)11. As France and 

Germany are both large producers of sugar beets, and have a high number of factories, it can be assumed that 

the majority of beets are processed into sugar in the country of production.  

 

Figure 7 shows the global production of sugar cane. Most sugar cane is produced in South America and Asia, 

with by far the biggest producer being Brazil, with an annual production of over 700 million tonnes, followed by 

India (405 Mtonnes) and China (107 Mtonnes)12.  

 
9 European Commission Agriculture and rural development, https://agriculture.ec.europa.eu/farming/crop-productions-and-plant-based-
products/sugar_en, accessed 18th of October 2024. 
10 CEFS EU SUGAR, https://cefs.org/wp-content/uploads/2022/04/CEFS-Statistics-2020-2021.pdf, accessed on 18th of October 2024.  
11 CEFS EU SUGAR, https://cefs.org/wp-content/uploads/2022/04/CEFS-Statistics-2020-2021.pdf, accessed on 18th of October 2024. 
12 FAOSTAT Crops and lifestock products, https://www.fao.org/faostat/en/#data/QCL, accessed on 18th of October 2024. 

https://agriculture.ec.europa.eu/farming/crop-productions-and-plant-based-products/sugar_en
https://agriculture.ec.europa.eu/farming/crop-productions-and-plant-based-products/sugar_en
https://cefs.org/wp-content/uploads/2022/04/CEFS-Statistics-2020-2021.pdf
https://cefs.org/wp-content/uploads/2022/04/CEFS-Statistics-2020-2021.pdf
https://www.fao.org/faostat/en/#data/QCL


 

19 
 

 
Figure 7: Global production of sugar cane in 2021, data from FAOSTAT13. 

 

 

Level of certification 

 

Sugar beet 

Sugar beet is one of the main feedstocks for the production of bioethanol, which mainly applied as biofuel, and 

to a lesser degree for biomethane production. In order to count towards EU-biofuel blending obligations, 

biofuels have to be certified by an EU approved voluntary certification scheme or a national scheme14. Moreover, 

these sustainability schemes are obliged to publish on a yearly base the amounts of certified product. The USDA 

published in European Union: Biofuels Annual that the ethanol used as fuel produced from sugar beet amount 

to 4,461 ktonnes in 202215. Combined with the total sugar beet production this yields to a level of certification 

of 4,3% of overall European sugar beet, see Table 3.    

 

Table 3: Level of certification of sugar beet 

 Europe 

Certified sugar beet production (ktonnes) 16 4,461 

Total sugar beet production (ktonnes)17 103,451 

Percentage certified production 4.3% 

 

Sugar cane 

The largest certification scheme for sugar cane is Bonsucro. A yearly outcome report states clearly what the 

current level of certification of Bonsucro sugarcane is18. The highest level of certification is reached in Brazil 

with 20.2%. Table 4 compares the level of certification between large sugar cane producers Brazil, Asia and the 

 
13 FAOSTAT Crops and lifestock products, https://www.fao.org/faostat/en/#data/QCL, accessed on 18th of October 2024. 
14 European Commission, Energy, Climate change, Environment, Voluntary schemes, https://energy.ec.europa.eu/topics/renewable-

energy/bioenergy/voluntary-schemes_en, accessed on 18th of October 2024. 
15 USDA European Union: Biofuels Annual, https://fas.usda.gov/data/european-union-biofuels-annual-4, accessed on 18th of October 2024.  
16 USDA European Union: Biofuels Annual, https://fas.usda.gov/data/european-union-biofuels-annual-4, accessed on 18th of October 2024.  
17 https://www.fao.org/faostat/en/#data/QCL 
18 Bonsucro Outcome Report 2022, https://bonsucro.com/wp-content/uploads/Outcome-Report-2022.pdf, accessed on 18th of October 2024.  

https://www.fao.org/faostat/en/#data/QCL
https://energy.ec.europa.eu/topics/renewable-energy/bioenergy/voluntary-schemes_en
https://energy.ec.europa.eu/topics/renewable-energy/bioenergy/voluntary-schemes_en
https://fas.usda.gov/data/european-union-biofuels-annual-4
https://fas.usda.gov/data/european-union-biofuels-annual-4
https://www.fao.org/faostat/en/#data/QCL
https://bonsucro.com/wp-content/uploads/Outcome-Report-2022.pdf
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global level. It is evident that the Asian market has a lower level of certification. Figure 8 shows the origin of 

the Bonsucro certification holders.  

 

        Table 4: Level of certification sugar cane 

 Brazil Asia Global 

Certified sugar production (Mtonnes)19 7,3 0,4 9,7 

Total sugar production (Mtonnes)20 36,0 57,7 177,0 

Percentage certified production (%) 20.2 0.7 5.5 

 

 

Figure 8 Origin of Bonsucro certification holders (producers)21 
 

3.1.3 Palm oil 

 

Value chain description 

Figure 9 shows the value chain of palm products. Fresh Fruit Bunches of palm trees can be processed into crude 

palm oil or palm kernel oil. Crude palm oil is extracted from the fruit pulp of the oil palm, while palm kernel oil 

is extracted from the kernels. However, the market for palm oil is much larger than for palm kernel oil. Palm oil 

can be used to produce biodiesel and thereby glycerol, as well as palmitic acid and other bio-based chemicals. 

 
19 Bonsucro Outcome Report 2022, https://bonsucro.com/wp-content/uploads/Outcome-Report-2022.pdf, accessed on 18th of October 2024.  
20 FAOSTAT Crops and lifestock products, https://www.fao.org/faostat/en/#data/QCL, accessed on 18th of October 2024. 
21 Bonsucro certificate holders, https://bonsucro.com/certified-members/, accessed on 18th of October 2024.  

https://www.fao.org/faostat/en/#data/QCL
https://bonsucro.com/certified-members/
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Production locations 

Palm trees are native to tropical and subtropical climates. As such, the majority of palm trees can be found in 

Central and South America as well as Southern Asia. If we look at the production of palm oil (Figure 10), we can 

see that the largest producer of palm oil is Indonesia, with almost 45 million tonnes of palm oil being produced 

in 2020, followed by Malaysia, which had a production of over 19 million tonnes of palm oil in the same year. 

Other large producers are Thailand (3 Mtonnes), Colombia (1.6 Mtonnes), and Nigeria (1.3 Mtonnes) 22. 

 

Figure 10: Global production of palm oil (tonnes) in 2020, data from Our World in Data23. 
 

  

 
22 Ritchie, Hannah, Explore palm oil production across the world and its impacts on the environment, 2021https://ourworldindata.org/palm-oil 
23 Ritchie, Hannah, Explore palm oil production across the world and its impacts on the environment, 2021 https://ourworldindata.org/palm-oil 

Figure 9: Value chain of palm products 

https://ourworldindata.org/palm-oil
https://ourworldindata.org/palm-oil
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Level of certification 

RSPO is the largest palm oil certification scheme. According to EPOA, IDH, RSPO (2022)24, in 2021 93% of all 

palm oil imported to Europe was certified sustainable palm oil (CSPO). See Figure 11. 

 

 
Figure 11: Estimated European progress in certified sustainable palm oil (SCPO), palm kernel oil 
(CSPKO) and palm kernel expeller (CSPKE). Source EPOA, IDH, RSPO (2022). 
 

According to WWF (2021)25, a survey among palm oil buyers shows a lower share of 65% of certified 

sustainable palm oil (SCPO) in Europe. See Figure 12. In this report WWF stresses that sustainable palm oil 

is preferred over palm oil free products, as other oil crops have a higher land use per unit of oil compared 

to palm oil. 

 
24 9th!Σ L5IΣ w{th όнлннύ {ǳǎǘŀƛƴŀōƭŜ tŀƭƳ hƛƭΥ 9ǳǊƻǇŜΩǎ .ǳǎƛƴŜǎǎ CŀŎǘǎΣ ŀƴŀƭȅǎƛǎΣ ŀƴŘ ŀŎǘƛƻƴǎ ǘƻ ƭŜǾŜǊŀƎŜ ƛƳǇŀŎǘΦ https://rspo.org/wp-

content/uploads/Sustainable-Palm-Oil-Europes-Business-Report_SEP2022.pdf  
25 WWF (2021) https://wwfint.awsassets.panda.org/downloads/pobs_2021_full_report.pdf  

https://rspo.org/wp-content/uploads/Sustainable-Palm-Oil-Europes-Business-Report_SEP2022.pdf
https://rspo.org/wp-content/uploads/Sustainable-Palm-Oil-Europes-Business-Report_SEP2022.pdf
https://wwfint.awsassets.panda.org/downloads/pobs_2021_full_report.pdf
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Figure 12: Uptake of RSPO-certified sustainable palm oil by region. Source: WWF (2021)  
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3.2 Bio-based chemicals 
 

3.2.1 1,4-butanediol (BDO) 

 

Value chain description 

1,4-butanediol (BDO) is used as solvent as well as an intermediate for the production of plastics and other 

chemicals. Bio-based production of BDO occurs through the fermentation of sugars (Figure 13).26  

 

  

Production locations 
Within the EU, one facility is known to produce bio-based BDO from sugars, operated by Novamont with a 

capacity of 30 ktonnes.26 Outside the EU, commercial production of bio-based BDO occurs at the facility of 

Shandong Land Biological Technology in China (20-50 kta),27 and at the facility of SK Geo Centric in the 

Republic of Korea, where it acts as an intermediate for the production of a biodegradable plastic.28 Other 

companies have announced to commence commercial bio-BDO production at the end of 2023 (Kingfa),29 

and in 2024 (Qore).30 In addition, BASF is expected to be producing bio-BDO,31 although it is unclear if the 

corresponding production location is in- or outside the EU. 

 

 Table 5: ISCC Plus certificate holders for bio-BDO 

 
26 bƻǾŀƳƻƴǘΣ нлмсΣ hǇŜƴƛƴƎ ƻŦ ǘƘŜ ǿƻǊƭŘΩǎ ŦƛǊǎǘ ƛƴŘǳǎǘǊƛŀƭ ǎŎŀƭŜ Ǉƭŀƴǘ ŦƻǊ ǘƘŜ ǇǊƻŘǳŎǘƛƻƴ ƻŦ ōǳǘŀƴŜŘƛƻƭ Ǿƛŀ ŦŜǊƳŜƴǘŀǘƛƻƴ ƻŦ ǊŜƴŜwable raw materials, 

https://www.novamont.com/eng/read-press-release/mater-biotech/ Accessed on August 22, 2023  
27 Shandong Land Biological Technology, Bio-based 1-4 butanediol http://en.landbiotech.com/product/20.html, accessed on August 23, 2023 
28 SKinno News, 2021, SK Geo Centric and Kolon Industries launch eco-friendly biodegradable plastic PBAT, 

https://skinnonews.com/global/archives/8350, accessed on August 23, 2023  
29 Kingfa Technologies Ltd, Annual report 2021, https://www.kingfa.com/en/portal/article/index/id/7550/cid/986/type/pdf.html, accessed on August 

23, 2023  
30 QIRA, 2021, Cargill and HELM partner to build $300M commercial-scale, renewable BDO facility https://www.myqira.com/qira-media/details/cargill-

and-helm-partner-to-build-300m-commercial-scale-renewable-bdo-facility-first-in-the-us-to-meet-growing-customer-demand, accessed on August 23, 
2023. 
31 BASF, Renewable BDO, https://chemicals.basf.com/global/en/Intermediates/Renewable/Renewable_BDO.html, and BASF, 2015, Joint News Release 

of BASF and Genomatica, https://www.basf.com/global/en/media/news-releases/2015/09/p-15-347.html, both accessed on August 23, 2023.  

Bio-based 1,4-butanediol (BDO)  Country Capacity  

(ktonnes) 

Sustainability Certification 

Europe  30  

Novamont Italy 30 Not found 

North America  No data  

Lyondell USA No data ISCC Plus 

Qira for BASF USA Production 

start 2025 

ISCC Plus 

BASF USA No data ISCC Plus 

Asia  20-50  

Sugar crops 1,4-butanediol 
Further 

processing 

Figure 13: Bio-based 1-4-butane diol value chain 

https://www.novamont.com/eng/read-press-release/mater-biotech/
http://en.landbiotech.com/product/20.html
https://skinnonews.com/global/archives/8350
https://www.kingfa.com/en/portal/article/index/id/7550/cid/986/type/pdf.html
https://www.myqira.com/qira-media/details/cargill-and-helm-partner-to-build-300m-commercial-scale-renewable-bdo-facility-first-in-the-us-to-meet-growing-customer-demand
https://www.myqira.com/qira-media/details/cargill-and-helm-partner-to-build-300m-commercial-scale-renewable-bdo-facility-first-in-the-us-to-meet-growing-customer-demand
https://chemicals.basf.com/global/en/Intermediates/Renewable/Renewable_BDO.html
https://www.basf.com/global/en/media/news-releases/2015/09/p-15-347.html
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Level of certification 

The level of certification of bio-BDO is determined based on the number of certificates that are in place, as 

well as on the basis of the amount of certified bio-BDO versus non-certified bio-BDO. With respect to the 

level of certification on the basis of number of certificates, both Novamont, Shandong Land Biological 

Technology and BASF do not appear to hold ISCC or Bonsucro certificates for the corresponding processes. 

SK Geo Centric holds an ISCC Plus certificate for the production of bio- and bio-circular naphtha in bio- and 

bio-circular BDO. Apart from this, it is noted Novamont is a certified B corporation, which is a sustainability 

label for companies.32 In addition, BASF does hold an ISCC certificate for the conversion of bio- and bio-

circular methane, naphtha and pyrolysis oil in bio- and bio-circular butanediol, though this certificate 

appears to be applicable to a different conversion method compared to the technology listed on the 

product website.31, 33 Screening of the ISCC database for other companies holding certificates with respect 

to the production of bio-BDO indicates that also Lyondell (both in the Netherlands and the US) holds an 

ISCC Plus certificate for the production of bio-circular butanediol, although the corresponding production 

capacity is unclear. It should be noted that bƻǘƘ .!{CΩǎ ŀƴŘ [ȅƻƴŘŜƭƭΩǎ ŎŜǊǘƛŦƛŎŀǘŜǎ ƭƛǎǘ ΨōǳǘŀƴŜŘƛƻƭΩΣ ǿƘƛŎƘ 

could relate to 1,4-butanediol, but also to its isomers. We conclude that four out of six companies have 

acquired ISCC certification with respect to the production of bio-BDO (Table 5).  

 

3.2.2 Polyurethane 

 

Value chain description 

Polyurethane is a collective name for a wide range of polymers obtained from reacting a polyol with a 

diisocyanate. Depending on the selected reactants and their corresponding characteristics, many different 

materials are obtained which are used in a wide range of applications. The use of two different reactants, 

each with their own production processes, result into an extensive value chain. Figure 14 (on the next page) 

shows a segment of this value chain, starting at the reactants that are required to obtain the polyol and 

diisocyanate. In turn, the polyol and diisocyanate are reacted to obtain the desired polyurethane. Although 

the figure shows a polyether polyol and methylene diphenyl diisocyanate (MDI) as starting point for the 

polyurethane production, many other types of polyols and diisocyanates are used in industry. 

 

Production locations 

Inside the EU, production of bio-based polyurethane appears to be limited to a handful of companies. Most 

companies produce partially bio-based polyurethane, by choosing for a bio-based polyol or diisocyanate, 

and by producing bio-based polyurethane on a mass-balance basis. It is also common to blend bio-based 

with fossil-based polyurethane. For example Huntsman Polyurethanes produces a polyurethane system 

 
32 Novamont, Impact Report 2022, 

https://www.novamont.com/public/Bilancio%20di%20sostenibilit%C3%A0/Novamont%20Relazione%20Impatto_0909_ENG.pdf  
33 ISCC certificate BASF,ISCC-PLUS-Cert-DE129-35348573 

Shandong Land Biological 

Technology 

China 20-50 Not found 

SK Geo Centric Republic of 

Korea 

No data ISCC  

Total 
 50-80 

EU: 0/1 certified 

Global: 4/6 Certified 

https://www.novamont.com/public/Bilancio%20di%20sostenibilit%C3%A0/Novamont%20Relazione%20Impatto_0909_ENG.pdf
https://certificates.iscc-system.org/cert-pdf/ISCC-PLUS-Cert-DE129-35348573.pdf
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that contains up to 20% bio-based content that is derived from vegetable oils.34 Also BASF produces 

polyurethane where 45% up to 60% is bio-based.35 The identified companies are: CIECH Pianki, Covestro, 

Epaflex, Huntsman Polyurethanes, NMC SA, Reckli GmbH, Stahl and BASF. 

 

 

Level of certification 

The level of certification of bio-based polyurethane is determined on the basis of the number of companies 

holding an ISCC certificate versus the number of companies that do not hold ISCC certification. From the 

eight companies that are identified to produce bio-based polyurethane, seven companies have acquired 

ISCC certification (Table 6). Two of the companies with an ISCC certificate have acquired certification for 

the diisocyanate (Huntsman polyurethanes and NMC SA), and the five remaining companies (Qemetica, 

Covestro, Reckli GmbH, Stahl and BASF) have acquired certification for both the polyol as well as the 

diisocyanate. Based on this analysis it appears that there is some extend of certification for the production 

of bio-based polyurethane.  

 

Table 6: ISCC Plus certificate holders for bio-based polyurethane production 

 
34 Huntsman, https://www.huntsman.com/about/polyurethanes/news/detail/15761/huntsman-develops-breakthrough-bio-based-polyurethane, 
accessed on 24/10/2024. 
35 BASF bio-based plastic, https://www.basf.com/global/en/media/news-releases/2023/04/p-23-170, , accessed on 25/10/2024. 

Bio-based polyurethane  Certified 

reactant  

Country Capacity  

(ktonnes) 

Sustainability 

Certification 

Europe     

Qemetica (CIECH Planki) Diisocyanate & 

Polyol  

Poland No data ISCC Plus 

Ethylene oxide 

or propylene 

oxide 

Polyether 

polyol 

Polyurethane 

Methylene 

diphenyl 

diisocyanate 

(MDI) 

Carbohydrate 

... 

Methylene-

dianiline (MDA) 

Phosgene 

Χ 

Χ 

Χ 

Figure 14: A segment of the polyurethane value chain 

https://www.huntsman.com/about/polyurethanes/news/detail/15761/huntsman-develops-breakthrough-bio-based-polyurethane
https://www.basf.com/global/en/media/news-releases/2023/04/p-23-170
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3.2.3 Ethylene 

 
Value chain description 

Ethylene is a widely used commodity chemical and acts as intermediate for the production of many other 

chemicals. Its bio-based counterpart is produced from sugars, as well as through steam cracking of bio-

naphtha and other bio-based hydrocarbons (Figure 15). 

 

 

Production locations 

Within the EU, on demand production of bio-based ethylene occurs through the mass-balance approach by 

BASF36, Borealis,37 and Versalis,38 amongst others. Outside the EU, a large share of the bio-ethylene 

ǇǊƻŘǳŎǘƛƻƴ ƻŎŎǳǊǎ ŀǘ .ǊŀǎƪŜƳΩǎ ŦŀŎƛƭƛǘƛŜǎΣ ǿƘƛŎƘ ǳǎŜǎ ōƛƻ-ethylene for the production of bio-polyethylene, 

amongst others. India Glycols produces bio-ethylene as intermediate during bio-ethylene glycol production, 

so does Greencol Taiwan. Bio-ethylene is produced as an intermediate for bio-ethylene oxide by Croda.  

 
36 BASF, The Mass Balance Approach, https://www.basf.com/global/en/who-we-are/sustainability/we-drive-sustainable-solutions/circular-
economy/mass-balance-approach.html, accessed on August 21st, 2023 
37 Borealis, 2020, Borealis to gain International Sustainability & Carbon Certification for all its European polyolefin production sites, 
https://www.borealisgroup.com/news/borealis-to-gain-international-sustainability-carbon-certification-iscc-plus-for-all-its-european-polyolefin-
production-sites Accessed on August 21st, 2023 
38 Eni Versalis, 2021, Versalis: new certified product range for sustainability, https://www.eni.com/assets/documents/press-release/migrated/2021-
en/02/PR-Versalis-ISCC-Plus.pdf, accessed on August 21st, 2023 

Covestro Diisocyanate & 

Polyol  

Belgium, 

Netherlands, 

Italy, Spain and 

Germany 

No data ISCC Plus  

Epaflex Not found Italy No data Not found 

Huntsman Polyurethanes Diisocyanate Netherlands No data ISCC Plus  

NMC SA Diisocyanate Belgium No data ISCC Plus  

Reckli GmbH Diisocyanate & 

Polyols  

Germany No data ISCC Plus 

Stahl Diisocyanate & 

Polyols 

Netherlands & 

Germany 

No data ISCC Plus 

BASF Diisocyanate & 

Polyols 

Belgium No data ISCC Plus  

Total   Undetermined EU: 7/8 Certified 

Sugar crops Ethanol Ethylene 
Further 

processing 

Bio-based 

hydrocarbons 

Figure 15: Bio-ethylene value chain 

https://www.basf.com/global/en/who-we-are/sustainability/we-drive-sustainable-solutions/circular-economy/mass-balance-approach.html
https://www.basf.com/global/en/who-we-are/sustainability/we-drive-sustainable-solutions/circular-economy/mass-balance-approach.html
https://www.borealisgroup.com/news/borealis-to-gain-international-sustainability-carbon-certification-iscc-plus-for-all-its-european-polyolefin-production-sites
https://www.borealisgroup.com/news/borealis-to-gain-international-sustainability-carbon-certification-iscc-plus-for-all-its-european-polyolefin-production-sites
https://www.eni.com/assets/documents/press-release/migrated/2021-en/02/PR-Versalis-ISCC-Plus.pdf
https://www.eni.com/assets/documents/press-release/migrated/2021-en/02/PR-Versalis-ISCC-Plus.pdf
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Level of certification 

The level of certification of bio-based ethylene is determined based on the number of certificates that are 

in place. Inside the EU, 12 different companies hold ISCC Plus certificates for the conversion of bio-based 

and bio-circular hydrocarbons to bio-based and bio-circular ethylene (Table 7). All of these companies hold 

ISCC Plus certificates, related to different production facilities in different locations. Braskem and India 

Glycol hold ISCC Plus certificates for the production of bio-ethylene from bioethanol. These two companies 

also hold Bonsucro certificates (Table 7). Croda holds different certificates, although ISCC and Bonsucro are 

not on the list. Greencol Taiwan appears not to have ISCC Plus and Bonsucro certificates. A total of 22 

companies39 are identified to produce bio- or bio-circular ethylene on a commercial scale. Out of these 22 

companies, 20 companies have acquired ISCC Plus (Table 7) and/or Bonsucro certification. The level of 

certification could not be calculated based on production capacities, due to lack of data. 

 

Table 7: ISCC Plus certificate holders for bio-ethylene production 

 
39 Companies with facilities in different continents are counted separately, e.g. DOW Europe and DOW (USA). 
40 Borealis bornewables, https://www.borealisgroup.com/storage/Polyolefins/Circular-Economy-Solutions/The-
Bornewables/BOREALIS_Bornewables_Brochure_final.pdf, accessed on 25/10/2024  
41 Oil  & Gas Journal Borealis renewable feedstock steam cracker, https://www.ogj.com/refining-processing/petrochemicals/article/55016953/finnish-
steam-cracker-to-boost-olefins-production-from-renewable-recycled-feedstocks, accessed on 25/10/2024. 
42 Dow Terneuzen decarbonization options, https://www.ieabioenergy.com/wp-content/uploads/2020/02/Bio-based-chemicals-a-2020-update-final-
200213.pdf , accessed on 25/20/2024. 
43 Orlen group launches production from used cooking oils, https://www.orlen.pl/en/about-the-company/media/press-releases/2022/march-
2022/ORLEN-Group-launches-production-of-plastics-from-used-cooking-oils, 25/10/2024.  
44 Braskem new investment bio-based ethylene plant, https://www.braskem.com.br/usa/news-detail/braskem-expands-its-biopolymer-production-by-
30-following-an-investment-of-us-87-million, accessed on 25/10/2024  

Bio-based Ethylene Country Capacity  

(ktonnes) 

Sustainability Certification 

Europe    

Borealis Sweden, Finland & 

Belgium40 

3641 ISCC Plus 

Versalis Italy, France 25 ISCC Plus  

LyondellBasell Germany, France No data ISCC Plus 

DOW Europe Netherlands 2% of naptha is 

bio-naphtha42 

ISCC Plus 

INEOS Germany, UK & France No data ISCC Plus 

ORLEN Czech Republic 543 ISCC Plus 

OMV Germany, Austria No data ISCC Plus 

Raffinerie Heide GmbH Germany No data ISCC Plus 

Repsol Polímeros Portugal No data ISCC Plus 

Sabic Netherlands No data ISCC Plus  

Shell Germany No data ISCC Plus 

TotalEnergies France, Belgium No data ISCC Plus 

South America    

Braskem Brazil 26044 ISCC Plus & Bonsucro 

Asia    

India Glycols   ISCC Plus & Bonsucro 

Greencol Taiwan  No data Not found 

Croda Singapore No data Not found 

https://www.borealisgroup.com/storage/Polyolefins/Circular-Economy-Solutions/The-Bornewables/BOREALIS_Bornewables_Brochure_final.pdf
https://www.borealisgroup.com/storage/Polyolefins/Circular-Economy-Solutions/The-Bornewables/BOREALIS_Bornewables_Brochure_final.pdf
https://www.ogj.com/refining-processing/petrochemicals/article/55016953/finnish-steam-cracker-to-boost-olefins-production-from-renewable-recycled-feedstocks
https://www.ogj.com/refining-processing/petrochemicals/article/55016953/finnish-steam-cracker-to-boost-olefins-production-from-renewable-recycled-feedstocks
https://www.orlen.pl/en/about-the-company/media/press-releases/2022/march-2022/ORLEN-Group-launches-production-of-plastics-from-used-cooking-oils
https://www.orlen.pl/en/about-the-company/media/press-releases/2022/march-2022/ORLEN-Group-launches-production-of-plastics-from-used-cooking-oils
https://www.braskem.com.br/usa/news-detail/braskem-expands-its-biopolymer-production-by-30-following-an-investment-of-us-87-million
https://www.braskem.com.br/usa/news-detail/braskem-expands-its-biopolymer-production-by-30-following-an-investment-of-us-87-million
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3.2.4 Ethylene glycol 

 

Value chain description 

Bio-based production of ethylene glycol occurs through the conversion of sugar crops in subsequently 

ethanol, ethylene, and ethylene-glycol (Figure 16). Alternatively, bio-based ethylene glycol can be produced 

through steam cracking of bio-based hydrocarbons and subsequent conversion of ethylene in ethylene 

glycol. Ethylene glycol is widely used as an anti-freeze agent, and also acts as intermediate for the 

production of poly(ethylene terephthalate) (PET) and poly(ethylene glycol) (PEG), amongst others. Both 

bio-based ethylene glycol and ethylene glycol of fossil fuel origin are also known as mono-ethylene glycol 

(MEG).  

 

 

Production locations 

Commercial scale bio-based ethylene glycol production mainly occurs outside the EU, at the facilities of 

India Glycol Ltd. In addition, Greencol Taiwan might be producing bio-ethylene glycol, though information 

about this facility is very limited. Also Global Bio-Chem lists bio-ethylene in its portfolio, yet it is unclear if 

it still produces bio-ethylene glycol as most of Global Bio-/ƘŜƳΩǎ ŀŎǘƛǾƛǘƛŜǎ ƛƴ ǘƘŜ ŎƻǊǊŜǎǇƻƴŘƛƴƎ Ǉƻƭȅƻƭ 

segment are suspended.45 Inside the EU there is one major upcoming company, UPM biochemicals. The 

UPM Biopura is a second generation biochemical monoethylene glycol (BioMEG) produced from wood.46 

The industrial production location in Leuna, Germany should be operational at the end of 2024 with a total 

 
45 Global Bio-Chem Technology Group Company Limited, Annual Report 2022, http://media-

globalbiochem.todayir.com/20230424174801527110700180_en.pdf, accessed on August 21st, 2023 
46 UPM Biopura, 2024, https://www.upmbiochemicals.com/glycols/meg/, accessed on 28 October 2024. 

Shell Singapore Singapore No data ISCC Plus  

North America    

BASF USA No data ISCC Plus 

DOW USA No data ISCC Plus 

INEOS USA No data ISCC Plus 

Shell USA No data ISCC Plus 

Total Energies USA No data   ISCC Plus 

Total 

 > 326 

EU: 12/12 ISCC certified 

Global: 20/ 22 ISCC, 2/22 also 

Bonsucro certified 

Sugar crops Ethanol Ethylene Ethylene glycol 
Further 

processing 

Bio-based 

hydrocarbons 

Figure 16: Bio-ethylene glycol value chain 

http://media-globalbiochem.todayir.com/20230424174801527110700180_en.pdf
http://media-globalbiochem.todayir.com/20230424174801527110700180_en.pdf
https://www.upmbiochemicals.com/glycols/meg/
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annual production capacity of 220 ktonnes, making it the largest producer in Europe and possibly 

worldwide.47 Furthermore, Clariant might be producing bio-ethylene glycol on a commercial scale, acting 

as intermediate for the production of bio-based poly(ethylene glycol).48 Next to this, demonstration scale 

plants for bio-based ethylene glycol production exist within the EU and are operated by Avantium in the 

Netherlands,49 and a joint venture of Braskem and Haldor Topsoe in Denmark.50 Several companies have 

announced commercial production of bio-based ethylene glycol within the EU, including UPM together with 

HAERTOL Chemie for 2024, Avantium together with Cosun for 2025,51 and Braskem together with Haldor 

Topsoe for 2026. 

  

Level of certification 

The level of certification of bio-based ethylene glycol is determined on the basis of the number of 

certificates that are in place. India Glycols Ltd. holds an ISCC Plus and a Bonsucro certificate. Both Global 

Bio-Chem and Greencol Taiwan appear not to have ISCC or Bonsucro certification in place. For the Leuna 

biorefinery UPM has no ISCC certification, but other plants are certified.  

 

Table 8: ISCC Plus certificate holders for bio-ethylene glycol 

 

 
47 UPM building the future of biochemicals industry, 2024, https://www.upmbiochemicals.com/biorefinery/, accessed on 28 October 2024.   
48 Clariant, 2022, Clariant launches 100% bio-based surfactants range driving the transition towards renewable carbon, 

https://www.clariant.com/en/Corporate/News/2022/02/Clariant-launches-100-bio-based-surfactants-range-driving-the-transition-towards-renewable-
carbon, accessed on August 23rd, 2023. 
49 Avantium, Technologies, https://www.avantium.com/technologies/, accessed on August 21st, 2023 
50 Braskem, 2020, Braskem and Haldor Topsoe achieve first production of bio-based MEG from sugar, https://www.braskem.com.br/news-

detail/braskem-and-haldor-topsoe-achieve-first-production-of-bio-based-meg-from-sugar, accessed on August 21st, 2023 
51 Avantium, 2021, Cosun Beet company and Avantium join forces with the ambition to produce plant-based glycols from sugars, 

https://www.avantium.com/wp-content/uploads/2021/04/20210422-Cosun-Beet-Company-and-Avantium-join-forces-with-the-ambition-to-produce-
plant-based-glycols-from-sugars.pdf, accessed on August 21st, 2023 
52 Avantium MEG Plant,1 https://avantium.com/wp-content/uploads/2019/11/20191107-Press-kit-Avantium-celebrates-the-opening-of-MEG-
demonstration-plant-final.pdf, accessed on 25/10/2024. 
53 India Glycols Bio Glycols, https://www.indiaglycols.com/bio-glycols-2/, accessed on 28/10/2024. 
54 Global Bio-Chem press release, 2004, http://www.globalbiochem.com/download/press_release/20041027.pdf, accessed on 28/10/2024. 

Bio-based Ethylene glycol Country Capacity  

(ktonnes) 

Sustainability certification 

Europe  10.1  

UPM Germany *Expected: 220 Not found 

Clariant Germany No data ISCC Plus 

Avantium Netherlands 1052 Not found 

Braskem & Haldor Topsoe Denmark 0.1 Glycoaldehyde Not found 

Shell Germany X ISCC Plus 

Asia  177.2  

India Glycols India 17553 (combination 

of bio-MEG, DEG 

and TEG)  

ISCC Plus & Bonsucro 

Greencol Taiwan Taiwan No data Not found 

Global Bio-Chem China 2.254 Not found 

Total 

 187.3 

EU: 2/5 ISCC certified 

Global: 3/8 ISCC, 1/8 also 

Bonsucro certified 

https://www.upmbiochemicals.com/biorefinery/
https://www.clariant.com/en/Corporate/News/2022/02/Clariant-launches-100-biobased-surfactants-range-driving-the-transition-towards-renewable-carbon
https://www.clariant.com/en/Corporate/News/2022/02/Clariant-launches-100-biobased-surfactants-range-driving-the-transition-towards-renewable-carbon
https://www.avantium.com/technologies/
https://www.braskem.com.br/news-detail/braskem-and-haldor-topsoe-achieve-first-production-of-bio-based-meg-from-sugar
https://www.braskem.com.br/news-detail/braskem-and-haldor-topsoe-achieve-first-production-of-bio-based-meg-from-sugar
https://www.avantium.com/wp-content/uploads/2021/04/20210422-Cosun-Beet-Company-and-Avantium-join-forces-with-the-ambition-to-produce-plant-based-glycols-from-sugars.pdf
https://www.avantium.com/wp-content/uploads/2021/04/20210422-Cosun-Beet-Company-and-Avantium-join-forces-with-the-ambition-to-produce-plant-based-glycols-from-sugars.pdf
https://avantium.com/wp-content/uploads/2019/11/20191107-Press-kit-Avantium-celebrates-the-opening-of-MEG-demonstration-plant-final.pdf
https://avantium.com/wp-content/uploads/2019/11/20191107-Press-kit-Avantium-celebrates-the-opening-of-MEG-demonstration-plant-final.pdf
https://www.indiaglycols.com/bio-glycols-2/
http://www.globalbiochem.com/download/press_release/20041027.pdf
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Clariant has obtained an ISCC Plus certificate for the conversion of bio-ethylene in bio-polyethylene glycol. 

Additional screening of the ISCC certificate database indicates that one other companies within the EU hold 

an ISCC Plus certificate for the production of bio-based ethylene glycol: Shell Chemical Europe for the 

conversion of bio- and bio-circular hydrocarbons in bio- and bio-circular ethylene glycol. Corresponding 

production capacity is unknown. 

 

In conclusion, one company that produces bio-ethylene glycol on a commercial scale, another six 

companies that might produce bio-ethylene glycol on a commercial scale of where identified and one 

companies is expected to produce on a commercial scale by the end of 2024. Three out of the total of eight 

companies hold ISCC (Table 8) and/or Bonsucro certification, indicating that sustainability certification is 

applied to this product. However, on the basis of existing data it is not possible to quantify the volumes of 

certified bio-ethylene glycol and determine the level of certification on the basis of volume certified bio-

ethylene glycol versus volume uncertified bio-ethylene glycol. 

 

3.2.5 Polylactic acid (PLA) 

 

Value chain description 

Polylactic acid (PLA) is a biopolymer produced from lactic acid. It is used as bio-degradable packaging 

material, and as filament in 3D printing, amongst others.55 The lactic acid required for the production of 

PLA is derived from starch crops (e.g. corn) and sugar crops (e.g. sugar cane). The corresponding value chain 

is depicted in Figure 17: 

 

Production locations 

The major PLA production locations are located outside the EU. NatureWorks operates a PLA plant with a 

capacity of 150 ktonnes located in the USA,56 Futerro (part of Galactic) operates a PLA plant in partnership 

with BBCA Biochemical with a capacity of 100 ktonnes/year located in China,57,58 and the joint venture Total 

Energies Corbion has a plant with a capacity of 75 ktonnes/year in Thailand.59 Natureworks started 

 
55 TotalEnergies Corbion, About PLA, https://www.totalenergies-corbion.com/about-pla/ Accessed August 24th, 2023 
56 NatureWorks, About NatureWorks, https://www.natureworksllc.com/about-natureworks, accessed on Augst 24, 2023 
57 Futerro, The Futerro story, https://www.futerro.com/ 
58 K. Laird, Futerro launches fully integrated PLA plant in China, 2020, https://www.sustainableplastics.com/news/futerro-launches-fully-integrated-pla-

plant-china, accessed on August 24,2023 
59 Total Energies, Thailand: Total Corbion PLA starts-up its 75,000 tonnes per year bioplastics plant, https://totalenergies.com/media/news/press-

releases/thailand-total-corbion-pla-starts-its-75000-tonnes-year-bioplastics-plant, accessed on August 24, 2023 

Lactic acid Polylactic acid Glucose Starch crops 

Sugar crops 

Further 

processing 

Figure 17: Polylactic acid value chain 

https://www.totalenergies-corbion.com/about-pla/
https://www.natureworksllc.com/about-natureworks
https://www.futerro.com/
https://www.sustainableplastics.com/news/futerro-launches-fully-integrated-pla-plant-china
https://www.sustainableplastics.com/news/futerro-launches-fully-integrated-pla-plant-china
https://totalenergies.com/media/news/press-releases/thailand-total-corbion-pla-starts-its-75000-tonnes-year-bioplastics-plant
https://totalenergies.com/media/news/press-releases/thailand-total-corbion-pla-starts-its-75000-tonnes-year-bioplastics-plant
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manufacturing a new PLA plant in Thailand with full production of 75 ktonnes/year anticipated in 2025.60 

Inside the EU, the build of a PLA production location is announced by Futerro in France with the production 

capacity of 75 ktonnes/year and the goal to start production in early 2026. 61,62 The plan of TotalEnergies 

Corbion to also build a PLA plant in Europe is cancelled recently. 63 

 

Level of certification 

To determine the level of certification, the ISCC and Bonsucro databases are consulted first. NatureWorks 

is listed in the ISCC database and has obtained an ISCC certificate for the conversion of lactic acid to 

polylactic acid. No ISCC certification was found for the Futerro ς BBCA Biochemical partnership and Total 

Energies Corbion. Screening of the Bonsucro database indicates that Purac Biochem (a Corbion company) 

holds a Bonsucro certificate. Indeed, the TotalEnergies Corbion website indicates that Bonsucro-certified 

PLA is available upon request.64  

 

The level of certification is then determined on the basis of the amount of certified PLA versus total amount 

PLA produced by the major PLA producers. As TotalEnergies Corbion provides Bonsucro certification upon 

ǊŜǉǳŜǎǘΣ ¢ƻǘŀƭ9ƴŜǊƎƛŜǎ /ƻǊōƛƻƴΩǎ ŜƴǘƛǊŜ ǇǊƻŘǳŎǘƛƻƴ ŎŀǇŀŎƛǘȅ ƛǎ ŀǎǎƛƎƴŜŘ ǘƻ ǘƘŜ non-certified category, and a 

ƳƛƴƛƳǳƳ ƭŜǾŜƭ ƻŦ ŎŜǊǘƛŦƛŎŀǘƛƻƴ ƛǎ ŜǎǘƛƳŀǘŜŘΦ Lƴ ŀŘŘƛǘƛƻƴΣ ƛǘ ƛǎ ŀǎǎǳƳŜŘ ǘƘŀǘ bŀǘǳǊŜ²ƻǊƪΩǎ L{// ŎŜǊǘƛŦƛŎŀǘŜ ƛǎ 

ǾŀƭƛŘ ŦƻǊ bŀǘǳǊŜ²ƻǊƪΩǎ ŜƴǘƛǊŜ ǇǊƻŘǳŎǘƛƻƴ ŎŀǇŀŎƛǘȅΦ !ǎ ǎǳŎƘΣ ǘƘŜ ƭŜǾŜƭ ƻŦ ŎŜǊǘƛŦƛcation of PLA is estimated to 

be at least 46%, and maximally 69% if also Total energies would certify all of their capacity. 

 

Table 9: ISCC Plus certificate holders for PLA production 

 

 

 

 

 

 

 

 
60 Natureworks Next phase of construction PLA biopolymer facility in Thailand, 2023, https://www.natureworksllc.com/about-natureworks/news/press-

releases/2023/2023-10-18-natureworks-announces-next-phase-of-construction-thailand , accessed on October 29 2024.  
61 Futerro, Futerro aims to set-up a new fully integrated PLA biorefinery in Normandy, France, 2022, https://www.futerro.com/news-media/futerro-

aims-set-new-fully-integrated-pla-biorefinery-normandy-france, accessed on August 24th 2023 
62 Normandy Futerro future of sustainable plastic in Normandy, 2024, https://www.choosenormandy.com/futerro-green-plastic-normandy/, accessed 

on October 29 2024.  
63 K. Laird, Corbion calls off French PLA bioplastics plant, 2023, https://www.sustainableplastics.com/news/corbion-calls-french-pla-bioplastics-plant, 

accessed on August 24th, 2023 
64 TotalEnergies Corbion, Luminy® PLA portfolio, https://www.totalenergies-corbion.com/luminy-pla-portfolio/ , accessed on August 24, 2023 

Poly lactic acid (PLA) Country Capacity  

(ktonnes/year) 

Sustainability Certification 

North America  150  

NatureWorks USA 150 ISCC Plus 

Asia  175  

Futerro partnered with BBCA 

Biochemical 

China 100 Not found 

Total Energies partnered with 

Corbion  

Thailand 75 Bonsucro certified PLA available on 

request 

Total  325 Global: 1/3 ISCC certified (46-69%) 

https://www.futerro.com/news-media/futerro-aims-set-new-fully-integrated-pla-biorefinery-normandy-france
https://www.futerro.com/news-media/futerro-aims-set-new-fully-integrated-pla-biorefinery-normandy-france
https://www.choosenormandy.com/futerro-green-plastic-normandy/
https://www.sustainableplastics.com/news/corbion-calls-french-pla-bioplastics-plant
https://www.totalenergies-corbion.com/luminy-pla-portfolio/
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3.2.6 Epichlorohydrin 

 

Value chain description 

Epichlorohydrin is an important intermediate for the production of epoxy resins. Its partially bio-based 

counterpart is produced from glycerine and hydrochloric acid. The glycerine is obtained as by-product from 

bio-diesel production.65 With each reactant having its own production process, the epichlorohydrin value 

chain is quite extensive. Figure 18 shows the segment of relevance for this study. 

 

Production locations 

Within the EU, bio-based epichlorohydrin production takes place in France and Germany by INOVYN (50 

ktonnes/year in total),66 and by Spolchemie in Czech Republic (30 ktonnes/year).67 Outside the EU, bio-

based epichlorohydrin production takes place in China at the facilities of Jiangsu Yangnon Chemical Group 

(60 ktonnes/year),68 the facilities of Yihai Kerry (100 ktonnes/year),4 and the facilities of Dow Chemicals 

(150 ktonnes/year).69 Bio-based epichlorohydrin is also produced in Thailand at the facilities of Advanced 

Biochemical Thailand (120 ktonnes/year)70 and India by Epigral (50 ktonnes/year). 

 

Level of certification 

The bio-epichlorohydrin level of certification is determined considering ISCC certification. From the seven 

companies listed to produce bio-epichlorohydrin, INOVYN, Epigral and Advanced biochemical Thailand for 

AGC Vinthai have acquired ISCC Plus certification for the conversion of bio-circular glycerine into bio-

circular epichlorohydrin. The majority stakeholder in Jiangsu Yangnon Chemical Group, Sinochem, also 

holds an ISCC Plus certification. However, the certificate details are not given, and it is unclear whether this 

particular certificate considers the production of bio-based epichlorohydrin. Another company in the 

Sinochem business family, Jiangsu Ruixiang Chemical, holds ISCC Plus certification for the conversion of bio-

 
65 B.M. Bell et al., 2008, Glycerine as a renewable feedstock for epichlorohydrin production. The GTE Process, Clean Soil Air Water, 36, p.657 ς 661, DOI: 

10.1002/clen.200800067  
66 INOVYN, 2021, INOVYN bio-attributed epichlorohydrin, https://www.inovyn.com/news/inovyn-launches-worlds-first-commercially-available-grade-

of-bio-attributed-epichlorohydrin/, accessed on August 28th 2023 
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Figure 18: A segment of the bio-epichlorohydrin value chain 
 




















































































































