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Disclaimer 
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lignocellulosic hydrolysate potential in Europe, are the sole responsibility of the author and do 
not necessarily reflect the views of the industries of the User Committee. The User Committee is 
not responsible for any use that may be made of the information contained therein. The author 
does not accept any liability for any direct or indirect damage resulting from the use of this 
Deliverable to its content or parts of it. The results achieved, conclusions made, and 
recommendations given by the author should not be interpreted as a political or legal signal that 
the European Commission or any other political or legal institution intends to take a given action. 
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1. Executive summary 
D1.2 Up-scaling of feedstock potential from industry to EU level extends the feedstock analysis 
of D1.1 (Belgium and Germany) to all EU-27 countries, establishing a harmonised, process-
specific methodology for quantifying and spatially mapping hemicellulose potential in industrial 
lignocellulosic hydrolysates, as a large, currently underutilised side-stream of woody biomass 
processes, and predominantly burned for energy recovery. 

Desk research identified 94 production sites across four facility types: wood pulp mills, wood 
pulp mills plus, non-wood pulp mills, and multi-product plants. Herein, Sweden with 25 sites and 
Finland with 14 production sites dominate in Europe. The sulphate process with softwood and 
hardwood is the most prevalent combination. Data was suaicient to estimate a hemicellulose 
potential for 82 of 96 plant types with a total of 13 million tonnes DM. Geographic hotspots are in 
Sweden, Finland, and Portugal, while smaller clusters exist in Austria, northern Spain, and 
southern France. 

The resulting spatial maps provide a decision-support tool for techno-economic assessments 
and business case development. Data gaps remain for multi-product and non-wood plants. 
Therefore, the total EU hemicellulose potential is likely underestimated. The dataset will be 
integrated into the DBFZ EU Biomass Potential Atlas for open, interactive access. 
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2. Introduction 
The transition to a circular bioeconomy in the European Union can be supported by a better 
valorisation and separation of industrial side-streams and residues, which represent a 
significant, untapped source of sustainable raw materials. Lignocellulosic hydrolysates oaer a 
high-value alternative for replacing fossil-based feedstocks in diverse chemical applications. 
Despite this potential, the current monitoring and mapping of biomass availability in the industry 
remains fragmented, with limited consistent data across the EU-27 countries. 

This report is directly based on the findings of deliverable D1.1 in the HemiCoat project, entitled 
“Estimation of feedstock potential (woody biomass and wood hydrolysate) from industry in 
Belgium and Germany”. In D1.1, potential industrial sources of hemicellulose in Germany and 
Belgium were systematically identified, categorised and characterised, with particular focus on 
the influence of industrial process on the resulting hydrolysates. The analysis demonstrated that 
the conversion of input hemicellulose and the resulting residual hydrolysates significantly aaects 
both the characteristics and the quantity of hemicellulose potentials. Consequently, D1.1 
established a detailed, process-related estimation method to calculate hemicellulose 
potentials, highlighting the necessity of integrating process-specific calculation factors. 

Building on this foundation, the present report extends the analysis towards the up-scaling of the 
identified potentials to the European level. The industrial sites defined in D1.1, namely wood pulp 
mills, wood pulp mill plus facilities, non-wood pulp mills, and multi-product plants are 
consistently applied throughout this deliverable. Furthermore, the analysis remains focused on 
commercial-scale facilities and lignocellulosic hydrolysate. While the input materials (grass, 
straw, hardwood, softwood) remained the same, the analysed processes are expanded. 

The objective of deliverable D1.2 is to establish a comprehensive and harmonised methodology 
for identifying, quantifying, and spatially mapping process-related hemicellulose potential from 
hydrolysates across EU-27 countries. In parallel, woody and straw biomass potentials are 
analysed and evaluated as they are the primary biomass source. Therefore, Eurostat and CEPI 
data of pulp mills and pulp production in the EU have been analysed. Since these sources only 
provide general data at EU and country level, a detailed desk research of production sites, used 
input materials and quantities, applied processes, and produced pulp amounts was conducted. 
Since some companies disclose their data, pulp volumes were recalculated using FAO forest 
product conversion factors (1, 2) to estimate the input biomass amount. Additionally, primary 
literature on the share of hemicellulose going into the residual hydrolysate was collected for the 
most relevant processes. Based on the diaerent material flow accounting the share of 
hemicellulose in the hydrolysate was estimated.  

The results provide a basis for the future up-scaling of hemicellulose purification processes 
developed within the HemiCoat project, particularly for coating applications. Moreover, the 
resulting spatial maps, which link industrial production sites with their respective hemicellulose 
potentials and process categories, serve as a key tool for supporting techno-economic 
assessments, feasibility analyses, and strategic decision-making in hemicellulose valorisation.  
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3. Methods 
The following chapter describes the methods and data used to estimate woody biomass potential 
and hemicellulose potential from biomass in lignocellulosic hydrolysate in the EU-27 countries. 
Additionally, data limitations and quality are explained.  

3.1. Woody biomass potential  
To analyse the potential of woody biomass relevant for HemiCoat, data from Eurostat (3–6) was 
used to understand the current potential of biomass from EU domestic forests, as well as poten-
tial waste streams and how these have developed over time. The JRC report on biomass produc-
tion, supply, uses and flows provides data from 2018 (7). No consistent, up-to-date data on 
secondary residues from forests, such as thinnings or fellings, is available for Europe. In any case, 
these data depend on the underlying forest management system, which can vary considerably 
from one location to another. Therefore, as the project focuses on already available lignocellu-
losic hydrolysate, the analysis focuses on the domestic potential and waste streams of EU-27 
countries.  

Eurostat's statistics on roundwood removal by assortment (for_remov) provide information on 
the development of total wood removal from 2015 to 2024. It also shows the proportions of fuel 
wood and wood used for materials. The roundwood for material use is further divided into sub-
sectors, of which the most relevant to HemiCoat are wood and splits for the pulp industry, as well 
as wood for the sawnwood and veneer industries (5). Additionally, the sawnwood dataset 
(for_swpan) (8) was used in combination with the FAO forest product conversion factors (1, 9), 
which provide a product-to-waste factor, resulting in a rough estimation of the amount of sawdust 
and wood chips produced in EU sawmills.  

As the bioeconomy grows, waste wood streams are also becoming more important. Although 
there are limitations in place to ensure product safety, these streams can still play an important 
role in making full use of the available biogenic resources. Therefore, relevant waste wood 
streams from Eurostat (env_wasgen) are analysed and discussed within their legal and 
categorical limitations (10). Only waste streams within the legal category of waste and are treated 
as such and included in this category. The dataset excludes waste wood sold or used as a by-
product or residue.   

3.2. Lignocellulosic hydrolysate  
The interviews and research conducted in D1.1 clearly demonstrated that the hemicellulose 
potential of the various available lignocellulosic hydrolysates and input materials depends on the 
process. Therefore, the quantitative estimation and mapping should be carried out at the 
production site level, including information on the input material and the process used for 
lignocellulose processing. Consequently, the data collection methods have been selected for 
this purpose. The following plant types were identified in Germany and Belgium and are continued 
in this report: 

• Wood pulp mill  
• Wood pulp mill plus  
• Non-wood pulp mill  
• Multi-product plant 
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At wood pulp mills and wood pulp mills plus, lignocellulose hydrolysate appears as a residue 
from pulp production from fresh wood (softwood and hardwood) mainly as black liquor and spent 
liquor. Whereas pulp mill plus production sites extract already lignin and ethanol for valorisation, 
pulp mills mainly burn the residual liquor for heat or energy generation. In recent years, non-
wood pulp mills have developed using annual plants as input material but continue to produce 
pulp as their main output. Multi-product plants are also currently developing on the market 
focusing on multiple products from lignocellulosic input material for bioeconomy applications. 
Processes, products and material streams are mainly still in optimisation processes as 
interviews in D1.1 demonstrated. 

CEPI provides information on the total number of pulp mills and pulp production in Europe in its 
annual Key Statistics Report (11). As CEPI does not distinguish between pulp mills using fresh 
wood and recycled paper, the number provided only applies as indicative number and can be 
used to gain an overview of maximum pulp mills in the EU as well as their development.  

As previously mentioned, the input material and quantity, as well as the processing method, are 
important factors in quantifying the hemicellulose present in the residual hydrolysate. Extended 
desk research is required to collect this information, including checking the webpages of 
manufacturers and production sites, as well as relevant online articles. In addition, the location 
of each relevant production site is recorded using its geographic coordinates and the 
Nomenclature of Territorial Units for Statistics level 3 (NUTS 3) code. Information on the quantity 
of the input material is often disclosed, but pulp production is provided. The amount of feedstock 
input can therefore be recalculated using pulp yield and process type in combination with the 
FAO forest product conversion factors. 

Eurostat provides detailed statistics on pulp production (for_pp) at country level, including a time 
series of the production of diaerent types of pulp (6), e.g. fresh wood pulp, sulfate pulp, sulphite 
pulp, bleached pulp and non-wood pulp. These figures can be used to compare the results of 
desk research for each country as validation. Not all countries provide data in the sub-categories, 
and therefore, the validity is limited to single countries.  

Most pulps used for making graphic and tissue paper, as well as flua pulp, are certified by the EU 
Ecolabel (12). The website provides a list of existing production sites with details about the pulp 
name, manufacturer, and production site. This provides a valuable first overview of producers 
and production sites. However, pulps used for packaging or other purposes are not listed here.   

The share of hemicellulose from the input material was extracted for the relevant feedstocks: 
hardwood, softwood, straw and grass from literature (13–15). One pulp mill provided as input 
material only “wood”. Therefore, the average hemicellulose share from softwood and hardwood 
was used in this case as hemicellulose input material content. The category annual plant was 
used when input biomass is not further defined or very specific. For this category, the average of 
straw and grass was used as hemicellulose share. All used numbers are illustrated in Table 1.  

Table 1: Share of hemicellulose in the input biomass 

Feedstock Hemicellulose min in 
percent 

Hemicellulose max in 
percent 

Hemicellulose average 
in percent 

Softwood 20 25 22,5 
Hardwood 20 30 25 
Straw 25 35 30 
Grass 25 30 27,5 
Wood   23,75 
Annual plant    28,75 
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To calculate the share of hemicellulose going into residual hydrolysate each combination of input 
material and process was checked, whereas the focus was set to the combinations most 
commonly found. Table 2 provides an overview of relevant processes for HemiCoat and its 
corresponding share going into residual hydrolysate. The share of hemicellulose going into 
hydrolysate  results in dry matter (DM) and is based on literature findings (16–27).     

Table 2: Share of hemicellulose going into hydrolysate related to used process 

Feedstock Process Hemicellulose to 
hydrolysate min 

Hemicellulose to 
hydrolysate max 

Hemicellulose to 
hydrolysate average 

All BCTMP 5 20 12,5 

Softwood Sulfate  85 95 90 

Hardwood Sulfate  80 90 85 

All CTMP 5 20 12,5 

All Dissolving 
sulfite 92 98 95 

All Magnesium 
bisulfite 82 92 87 

All 
Dissolving 
magnesium 
bisulfite 

92 98 95 

All 
Neutral 
sulfite 
(NSSC) 

25 45 35 

All Acid sulfite 85 95 90 

All Mechanical  3 12 7,5 

Softwood Mechanical 
groundwood 3 12 7,5 

Hardwood Mechanical 
groundwood 3 12 7,5 

Wood mechanical 3 12 7,5 
All PSE 20 40 30 
All TMP 3 12 7,5 
All acid sulfite 85 95 90 

All CMP 
(NSSC) 25 45 35 

Straw alkaline 
soda 82 92 87 

Grass alkaline 
soda 82 92 87 

Annual plant alkaline 
soda 82 92 87 

 

As mentioned, the study from FAO of forest product conversion factors (1) provides an overview 
of minimum and maximum pulp yields for each process, based on Briggs 1994 (2). For the given 
processes, the average value was used and applied accordingly in the analysis of the production 
line. Bleached pulp is missing in the FAO conversion factors, and, therefore, an average 
correction factor derived from the studies of Gomes (28) and Huy Quang (29) of 3% was added to 
the input material quantity.  

Where type and amount of input material and the process are available, the hemicellulose 
amount is calculated as follows:	

𝐴 ∗ 𝐵 ∗ 𝐶	 
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A	=	share	of	hemicellulose	in	input	feedstock	

B	=	amount	of	input	material	

C	=	process	related	share	of	hemicellulose	going	over	into	hydrolysate	

 

If the amount had to be recalculated from the pulp yield the calculation was as following: 

>𝐷 ∗ (100 + 𝐸)F ∗ 𝐵 ∗ 𝐶 

D = pulp yield amount  

E = FAO pulp yield to input material factor 

The input material and pulp production amount were mainly spezified in tonnes fresh matter (FM) 
per year. If the data was only found in volume, the conversion to tonnes was done using the 
method from Mantau in the Holzrohstoabilanzierung (30). When the share of hemicellulose in the 
residual hydrolysate was calculated, all input material was converted in dry matter (DM) before. 
The data publication from Günther and Schedl (31) on hemicellulose potential in the EU contains 
all information about collected and estimated data as well as relevant data sources and 
calculation methods.  

 

4. Results 
The following chapter presents first the amount of woody biomass in the diaerent relevant sectors 
for the EU-27 countries. Second, the results of hemicellulose potential in hydrolysates in the EU-
27 countries are presented in detail and compared to Eurostat data. Finally, a map illustrating the 
hemicellulose potential related to the production process at each corresponding production site 
is shown.   

4.1. Woody biomass potential  
Lignocellulosic sources relevant for the identified productions sites and hence hydrolysates are 
mainly fresh wood, residues from saw mills, certain waste wood streams, straw and grass. 
According to Eurostat, the EU had 161 million hectares of forest in 2023. Sweden is the top 
country by far, followed by Finland, Spain and France. The trend in forest area shows a slight 
increase in recent years (4). Figure 1 shows the rate of roundwood removal by assortment over 
the past few years, which is a good indicator of the European supply. It is important to understand 
that fuelwood and industrial wood account for the total removals, whereas the other categories 
form part of industrial roundwood removal. The declining removal rate is partly due to missing 
data in Eurostat, but also due to declining removal rates, as data from several countries show. 
Fuelwood accounts for around a quarter of usage. The data does not indicate a shift between fuel 
and industrial wood, but rather a sharper decline in industrial roundwood (5). 

While pulp mills and pulp mills plus use mainly fresh roundwood, some multi-product plants use 
waste streams from sawmills and untreated waste wood from the construction industry. Eurostat 
data on pulp wood indicate a use of 131 million cubic metres in 2024, marking a decline of almost 
11 million cubic metres over the given time period from 2015 (5). 
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Figure 1: European roundwood removal by assortment  

Some experts who were interviewed as part of D1.1 reported that in general production sites using 
fresh wood, are mainly receiving it from EU production in the neighbourhood, since transport is 
expensive. The paper industry reports that future forest disturbances are likely to increase as a 
consequence of climate change, leading to a reduction in wood quality. Consequently, some of 
the available raw material may no longer be suitable for sawn wood production, which reduces 
those residues and thereby pushing up the price of higher-quality wood. Additionally, growing 
competition from the pellet industry exerts further upward pressure on wood prices (32). 

Waste streams can be also interesting especially for multi-product plants. Although the quality 
must comply with the requirements for a safe and sustainable design of the final product, which 
is in HemiCoat coatings. Eurostat provides some information on the various types of wood waste 
in the EU. Wood waste is defined as woody materials generated by industrial processes. Those 
include firewood, wood chips, bark, sawdust, shavings, chips etc. (33). Figure 2 shows a relevant 
selection of non-hazardous wood waste generated by NACE Rev. 2 activities, which is the 
statistical classification of economic activities in the EU.  

A total of about 45 million tonnes of waste wood was produced in the EU-27 in 2022. The sub-
categories of construction, manufacturing (including the production of furniture and toys), and 
agriculture, forestry and fishing were selected since the waste streams may be suited best for the 
HemiCoat process. However, not all wood also in these sub-sectors is usable as some might 
have chemicals or other characteristics making them unsuitable. The manufacturing sector pro-
duced the most waste wood, followed by the construction sector. In the agricultural, forestry and 
fishing waste wood category, there was a sharp decline from 2012 to 2014. Detailed country data 
reveals that Finland stopped reporting in this category, reducing the sector by 3 million tonnes, 
while the manufacturing of furniture and toys sector has remained relatively stable over time. The 
general trend of declining waste generation in the EU is also confirmed in this category (10). 
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Figure 2: Waste wood by NACE Rev. 2 activity  

However, this does not necessarily mean that there is less waste wood available, since it only 
appears in statistics if it is labelled as 'waste' and undergoes some kind of waste treatment. If 
these streams are sold or used as a by-product, they do not appear in the statistics. This is 
probably also true of a large proportion of the decline in waste wood, since the bioeconomy is 
growing. However, Eurostat data is limited since it is only as good as the data reported by 
countries. There is a lack of data reporting and harmonised data collection methods. Additionally, 
also missing data (e.g. due to confidential reasons) can lead to misinterpretation (34, 35).  

When considering the production of sawnwood and panels in the EU-27 countries as an 
important source of residual sawdust and wood chips, an average of 103 million cubic metres per 
year was produced between 2015 and 2024 no declining trend (3). The FAO and UNECE indicate 
that, on average, 10 percent of the input roundwood is lost in the sawing process as sawdust and 
25 percent as wood chips in sawmills (1, 9). Several of the researched multi-product plants 
focusing on this waste stream, especially since it also provides advantages when it comes to 
carbon and environmental footprint calculations. The main part of the emissions are related to 
the main product, which makes the use of by-products and residual streams attractive.   

Newer production sites for pulp and other bioeconomy products are increasingly focus on the 
valorisation of straw. The DBFZ EU Biomass Potential Atlas provides information on the 
theoretical biomass potential of diaerent types of straw for the period from 2010 to 2020 at the 
NUTS 0 to NUTS 3 level. In 2020, almost 120 million tonnes of wheat straw were available in the 
EU (36, 34). However, since this figure represents only the theoretical biomass potential, the 
actual amount of mobilisable wheat straw is smaller. Nevertheless, hotspot regions can be 
distinguished when comparing NUTS 3 regions, such as northern France, the eastern Czech 
Republic, northern Spain, Lithuania and Latvia. Germany appears less productive, which is due 
to the size of the NUTS 3 area, which is smaller than in other EU countries (36). 
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4.2. Lignocellulosic hydrolysate 
A total of 94 production sites have been identified and mapped. Most of the production sites are 
located in Sweden, with 25, followed by Finland with 14, and Germany and France with eight each. 
Table 3 shows the production lines per country. If a production site, such as Essity GmbH, has 
both a wood and a non-wood production line, the site is counted in both categories. This brings 
the total number of production lines for the category plant type to 96. In total 117 diaerent 
production lines are counted. The majority belonging to pulp mills with production lines of 
hardwood and softwood but with the same treatment process. An overview of the diaerent 
production lines taken into account gives the dataset publication of Günther and Schedl (31). Of 
course, production sites can have several production lines for the same input material and 
treatment process as well. Since this does not make a diaerence in the following hemicellulose 
potential estimation they appear as one. The majority of mills are pulp mills. These mills produce 
pulp as their main product, but they also generate revenue from by-products such as tall oil, 
turpentine and surplus energy from waste liquor burning. Pulp mills plus go one step further, 
focusing on the valorisation of by-products during the production process. With three pulp mills 
in Sweden and two in Finland, the main development of pulp mills towards biorefineries with 
multiple products is taking place in Northern Europe. Most of these mills focus on bioethanol and 
lignin valorisation.  

Table 3: Plant type per country 

Country Multi-product plant Non-wood Wood pulp mill Wood pulp mill plus 
Austria 1 0 6 0 
Belgium 0 0 1 0 
Bulgaria 0 0 1 0 
Croatia 0 0 1 0 
Czechia 0 0 2 0 
Estonia 0 0 1 0 
Finland 0 0 12 2 
France 1 1 6 1 
Germany 2 2 5 0 
Hungary 0 1 0 0 
Italy 1 0 2 0 
Netherlands 2 0 0 0 
Poland 0 1 2 0 
Portugal 0 0 6 0 
Romania 0 0 1 0 
Slovakia 0 0 2 0 
Slovenia 0 0 1 0 
Spain 0 2 5 0 
Sweden 0 0 22 3 

 

Examining the input materials and treatment processes in Table 4 it becomes clear that the 
researched materials and processes are more complex. Nevertheless, the most important input 
biomass and processes combination in the EU-27 are softwood using the sulfate process 
followed by hardwood using sulfate process for pulp production. The mechanical processes are 
particularly relevant for non-wood plants, as e.g. report D.1.1 showed that grass juice, for 
example, can also have a high hemicellulose content. This is also confirmed by the tested 
hydrolysate in HemiCoat from straw. Figure 3, Figure 4 and Figure 5 provide an overview of the 
location, plant type, input biomass and pulping process of the production lines, whenever this 
data was available. Information about the type of input material was available online for all except 
one. In addition to the type of biomass, the amount of input material is essential for estimating 
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hemicellulose potential. Of the facilities researched, only 19 or 22 production lines have a value 
for the input material. In contrast, 72 production lines provided information about the amount of 
pulp and whether it is bleached. Using the information about the process and the FAO forest 
product conversion table, the input material could be estimated. This resulted in 82 out of 96 
production lines having an input type and amount, as well as a process, which allowed the 
estimation of the hemicellulose going into the hydrolysate. 

Table 4: Input biomass according to used pulping process 

Input Process Production site Count 
Grass Enzymatic 1 
Grass Mechanical 1 
Straw PSE 1 
Straw Alkaline soda 1 
Straw Magnesium bisulfite 1 
Straw Mechanical 1 
Annual plant Dissolving sulfite 1 
Annual plant Mechanical 1 
Hardwood  CMP (NSSC) 1 
Hardwood  CTMP 4 
Hardwood  Acid sulfite 3 
Hardwood  Dissolving magnesium bisulfite 1 
Hardwood  Magnesium bisulfite 5 
Hardwood  Neutral sulfite (NSSC) 1 
Hardwood  Sulfate 27 
Softwood CTMP 6 
Softwood TMP 1 
Softwood Acid sulfite 2 
Softwood Magnesium bisulfite 6 
Softwood Mechanical groundwood 4 
Softwood Neutral sulfite (NSSC) 1 
Softwood Sulfate 41 
Wood Sulfate 1 

 

 

 
Figure 3: Production sites by type  

Figure 4: Production site by input biomass 
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Figure 5: Production site by treatment process 

 

   

Figure 6 shows the total amount of pulp produced in each country, alongside the Eurostat total 
for 2024. The number of pulp mills counted per country is shown in black at the top of the DBFZ 
bar, along with the number of mills for which information on the amount of produced pulp is 
available in dark green. 2024 is the latest year of data available from Eurostat. The researched 
data was collected in 2025/2026. Nevertheless, in countries where all production sites have a 
pulp production value, the researched amount is very close to the actual production. However, 
diaerences may occur due to variations in production and the actual production capacity 
reported by companies, as well as slight fluctuations over the years. Italy has higher values since 
Eurostat data is missing for confidential reasons. Finland's values are slightly higher, although 
one pulp value is missing. The figure also clearly shows Finland and Sweden as top-producing 
countries, which supports the number of mills found in the desk research. Comparing other 
subcategories is more diaicult and shows that Eurostat data are only as good as the data provided 
by the countries. For example, Finland only provides data on the chemical pulp subcategory, but 
not on whether it is sulfate, sulphite, dissolving or bleached. 

Therefore, Figure 7 is the most accurate when it comes to comparing the amount of chemical 
pulp per country. As expected, given the number of chemical mills, the overestimation in Finland 
is happening in this category, whereas the mill missing from the desk research is a semi-chemical 
(NSSC) mill. Unfortunately, Finland is not providing any additional figures. The comparison of 
desk research data and Eurostat data on the pulp sub-categories, as illustrated in figures 6  – 13, 
shows well the potential value of accurate data from Eurostat for further estimation of 
hemicellulose per process type.  

Figure 14 shows the total EU pulp production over the last 10 years, which clearly shows a decline 
from 2021 (6). This is confirmed by CEPI numbers (11). If this trend continues it indicates that on 
one hand less residual hydrolysate and more concentrated to one location can be expected. On 
the other hand, roundwood streams might change to the sawing industry and might oaer higher 
sawdust and chips volumes as side streams.  
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Figure 6: Comparison of total pulp production from desk research and Eurostat. Numbers indicate the number of plants 
considered in “wood pulp mills DBFZ” given in relation to total number of plants. 

 
Figure 7: Comparison of chemical pulp production from desk research and Eurostat  
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Figure 8:Comparison of sulfate pulp production from 
desk and Eurostat 

 
Figure 9: Comparison of magnefit and sulfit pulp 
production from desk and Eurostat 

 

 
Figure 10: Comparison of sulfate bleached pulp 
production from desk and Eurostat 

 
Figure 11: Comparison of dissolving pulp production 
from desk research and Eurostat 

 

 
Figure 12: Comparison of mechanical and semimechanical pulp production from desk research and Eurostat 
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Figure 13: Comparison of non-wood pulp production from desk research and Eurostat  

 

 
Figure 14: EU wood pulp production 
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Figure 15: Estimated amount of process related hemicellulose potential related to process type on production line level 

Based on available data, the total amount of hemicellulose estimated in Europe is 13 million 
tonnes DM. However, due to missing data from multi-product and non-wood pulp plants, the 
hemicellulose potential in hydrolysate is higher. This is especially the case since multi-product 
plants already focus on separating the sugar streams for further valorisation. 

Figure 15 shows a map of the production lines, which are represented by specific colours and 
sizes depending on their hemicellulose process potential. The orange areas reveal the highest 
hemicellulose potential, which appears not only in sulfate production lines in Sweden and 
Finland, but also in Portugal. Smaller amounts appear in northern Spain and southern France, but 
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their proximity could still make them interesting locations for potential hemicellulose valorisation 
sites.  

In Austria, production sites with dissolving pulp are clustered, as are smaller production sites 
with sulfate pulp. As expected, production sites with mechanical and semi-mechanical process 
lines have relatively low hemicellulose potential.   

 

5. Discussion 
The quantification of hemicellulose potential in hydrolysate reveals a complex relationship 
between aggregated industrial input and output data and site-specific process configurations. 
While Eurostat provides a necessary macro-level baseline for woody biomass and pulp at the 
country level, its usefulness for estimating hemicellulose potential hydrolysate is limited due to 
missing process-specific information within general pulp data, as well as insuaicient detail and 
data quality in sub-categories of pulp production per country. For woody biomass flows, it is 
additionally diaicult to estimate the volume of waste streams, as regulatory definitions vary 
across countries and depend strongly on company-specific management of residues and by-
products, which determines what is included in this category. Consequently, the accessibility 
and mobilisation of these streams may be further constrained by regulatory factors and should 
be investigated in more detail. However, the approximately 100 million cubic meters of fuelwood 
remain of interest, particularly regarding their potential for prior material use. 

This study combined diaerent data sources and addresses several methodological gaps between 
raw material availability and actual recoverable hemicellulose potential. Data gaps related to 
missing input biomass and unit inconsistencies could be partially resolved, increasing the basis 
for hemicellulose estimation by 70 production lines. Furthermore, the diaerentiation of 
processing technologies applied to the input biomass significantly influences both the quantity 
and composition of hemicellulose available in the hydrolysate. While this report primarily focuses 
on the quantification of hemicellulose, literature indicates that more detailed characterization of 
C5 and C6 sugar fractions is feasible. Nevertheless, this initial characterization supports a better 
understanding of hydrolysate streams, their locations, and their potential compositions. 

The categorization of facilities between wood pulp mills, wood pulp mills “plus”, non-wood pulp 
mills, and multi-product facilities is important for the integration of the HemiCoat process, as 
operational structures, product focus, and process maturity diaer substantially. While 
conventional pulp mills have optimised their processes over more than 50 years, multi-product 
facilities and non-wood pulp mills are often still undergoing optimization and may therefore be 
more flexible and open to integrating new processes. At the same time, as reported in D1.1, pulp 
mills are facing declining pulp demand and changing wood quality due to climate-related 
impacts, increasing economic pressure to identify new valorisation pathways. In addition, pulp 
mills typically operate at significantly larger scales compared to other facility types. 

Figure 15 presents the process-related hemicellulose potential map, clearly illustrating the 
added value of the developed approach in estimating hemicellulose potential at the production 
site level. Process-specific clusters are evident, as is the dominance of sulfate-based processes. 
However, smaller potentials may also be relevant, depending on the additional eaort required for 
hemicellulose extraction and the value of the resulting products. 
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6. Conclusion 
Although no specific and continuous statistic or database was available to estimated 
hemicellulose potential in hydrolysate on production site level, this report establishes a robust, 
replicable methodology for assessing the industrial availability of lignocellulosic hydrolysates 
across the EU-27. The estimated hemicellulose potential of the EU is 13 million tonnes DM, which 
is a significant amount and should be integrated to a higher valorisation than burning as is 
currently mainly done. 

The resulting spatial distribution maps represent important information for feasibility studies and 
decision making of future process development activities and creation of business cases. Future 
research should focus on deepening the collaboration between industrial operators and 
technology developers, as the validation of these theoretical findings remains the primary 
prerequisite for successfully scaling the HemiCoat process to a commercial level. However, the 
upcoming integration of the data in the EU Biomass Potential Atlas (36) will allow visualization of 
the data in an interactive way, as well as access to and download all data.  

In a subsequent step, it could be useful to fill gaps in pulp values by using the diaerences between 
Eurostat pulp data in individual sub-categories and the missing values for country-level 
production sites. For countries such as Sweden, Austria, and Poland, these diaerences could be 
applied to estimate missing data, enabling a recalculation of input amounts and, consequently, 
the amount of hemicellulose entering the hydrolysate. 

Additionally, to the increase of the available data input, also the diaerent C5 and C6 sugars can 
be estimated in more detail based on the underlaying processes.  
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