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1 European Biomass supply and use from a cross-sectorial perspective
Patricia Gurria & Robert M'barek

Key messages

— The total supply of biomass in the EU-27 adds up to approximately 1 billion tonnes of dry matter of which
90% is produced in the EU*.

— In 2018, the share of biomass used from agricultural sources is overall higher (61.9%) than the share of
woody biomass used (37.8%) in the EU, however, shares vary greatly between Member States.

— Harmonisation of biomass flows to common units provides a cross-sectorial perspective, allowing trends
in shares of biomass uses to emerge.

Figure 1. Biomass flows by sector, EU-27, net trade, 2017 (1000 tdm).
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Biomass flows

Biomass flows in 1000 T of dry matter (net trade) for

European Union (27 countri latest available data
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2 Agricultural biomass production
Giulia Ronchetti & Bettina Baruth

Key messages

— Agriculture is the primary source of biomass in EU and the total biomass is shared almost equally between
economic and residue production.

— Approximately 70% of the agricultural biomass is produced in six Member States, namely France,
Germany, Italy, Poland, Spain and Romania.

— Wheat and maize are the major contributors to agricultural biomass. For both crops, residual biomass is
higher than the economic part.

— During the last 20 years, the biomass available from agriculture has increased thanks to, depending on
the crop and country, changes in the cultivated areas or improvements in agro-management practices
which impacted crop yields.

— In the next years, an increase in biomass availability may be expected, but it is influenced by the impacts
of climate change on agriculture.
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Figure 14. Distribution of agricultural biomass production (in Kt dry matter per year) across the EU (NUTS-2 regions) for the
reference period 2016-2020.
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Figure 11. Economic production (above) and residue production (below) in the EU-27 (expressed in Mt dry matter per year)
and the shares for each crop group. Average values over the reference period 2016-2020.
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3 Agricultural biomass uses

Figure 25. Oilseed and product flows in the EU-27 in 2019 (values in million tonnes).
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9 Waste biomass availability: food waste and other biowaste streams

Carla Caldeira, Valeria De Laurentiis, Serenella Sala

Key messages

Around 17 million tonnes wet weight (Mtww) of biomass waste was, on average between 2014-2017,
incinerated or landfilled on an annual basis, showing potential for improvements towards a circular
economy.

JRC estimates EU Food waste in 2018 amounts to 84 Mtww, representing roughly 13% of the food
produced in the EU is wasted across the whole food supply chain.

Consumption is the stage of the food supply chain with the highest share of food waste ranging between
569% and 80% in EU countries.

EU MSs are obliged to report food waste generated and binding reduction targets will be defined towards
achieving SDG target 12.3 on food waste.

The JRC food waste quantification model can be coupled with life cycle-based indicators of environmental

impacts in order to assess environmental benefits of food waste reduction by compliance with targets to
be defined.

Food waste reduction strategies focused on food waste prevention and valorisation are key to the
achievement of a circular economy.

Updated FW estimates with JRC model, focusing only on solid food waste (fresh mass), provided a
total value of 75 Mt for the EU for 2020. Data available at:
https://publications.jrc.ec.europa.eu/repository/handle/JRC133379
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13 Trade volume, deforestation, and forest biomass embodied in traded bio-
commodities and products

Mirco Migliavacca, Paul Rougieux, Selene Patani, Guido Ceccherini, Giovanni Bausano, Sarah Mubareka

Key Points:

— The European Union (EU-27) has been identified as an important contributor to tropical deforestation
through the consumption and trade of products and commaodities.

— The EU-27 plays a major role in the import of coffee and cocoa beans, palm oil, and cake of soybeans.

— On December 2022, the European Parliament, the Council, and the European Commission reached the
provisional political agreement on the text of the EU Regulation on deforestation-free supply chains.

— According to our modelling based on land use change and trade flows, the imports of EU-27 between
2014 and 2019 contributed to 74.2% of the deforested area between 2010 and 2015 related to the
production of cocoa, 23.7% for coffee, 15.9% for palm oil, 13.6% for soybeans, and less than 1% for
cattle. For the deforestation embodied in the EU-27 consumption we also present relevant literature and
the results of the impact assessments (SWD(2021) 326).

— The total forest biomass loss in 2010-2015 associated to products traded in 2014-2019 was 48.04
millions tonnes of dry matter
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14 Land use and land cover in the EU: considerations for biomass production

Sarah Mubareka, lavier Sanchez Lopez, Grazia Zulian, Noemi E. Cazzaniga, Alessandra La Notte

Key messages

— Land is multi-functional and can offer many services including, but not only, the provision of biomass.

— Biomass is provided by different land systems: in 2017, 704.21 Mtdm were provided from agriculture and
248.06 Mtdm from forests as roundwood remaovals.

— Alterations to land should consider the pressures that will be put on the land systems, as well as the trade-
offs in ecosystem services.

— The multi-functionality of land can be explored by overlaying different layers.

— Marginal lands are not a well-defined concept and should not necessarily be considered as available for
production.

Figure 135. Proportion of land protected of the land surface of the land on continental European soil per EU-27 Member
State.
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15 Biomass for selected bio-based industrial value chains in a dynamic
global economy

Myma van Leeuwen, Robert M'barek, Kirsten Boysen-Urban, Patricia Gurria, Tevecia Ronzon, Viktoriya Sturm

| Key messages

Europe, Asia and North America have very similar shares in the global bio-based chemical markets of
around 30%.

It is estimated that 13.2% of corn, 7.4% of wheat, and 8.2% of sugar beets in the EU is used for material
pUrposes.

The main (processed) feedstocks (incl imports) used for bio-based products are plant oil (30%) and starch
(25%).

In terms of volume, biofuels (42%) is the most important application category within bio-based chemicals,
followed by bio-based agrochemicals (21%) and bio-based surfactants (12%).

Under unchanged policies, the share of arable crops for material use is projected to rise slightly from 8.2%
in 2020 to 9.7% in 2050, so the intended growth of bio-based materials may be met with a stronger
increase of imported feedstock unless targeted policies and technologies (e.g. upscaling valorisation of
unused biomass from waste streams and residues) to increase domestic production are deployed.
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Insights:
* Share of bio-based products in total
organic chemical products (C20): 14%

* Total biological feedstock use by
chemical industry in the EU

e 25 Mio t for biofuels
* 30 Mio t for non-biofuels

* Dashboard & dataset fully available here:
https://datam.jrc.ec.europa.eu/datam/mashup/MA
RKETS BB CHEMICALS/

Source: Sturm et al., 2023, https://doi.org/10.3390/su15043064

Feedstock for bio-based chemicals

Development of use of different bio-based feedstocks by the
chemical industry (excl. biofuels) in the EU

35,000
30,000
25,000

20,000

1000t

15,000
10,000

5,000

0

2010 2011 2012 2013 2014 2015 2016 2017 2018

B Industrial sugar use Starch use Industrial plant oil use m Ligno from wood use

® Ligno from agricuse  ® Animal fat use m Aquatic use ® Other feedstock use

|biomonitor]

Monitoring the Bioeconomy

European
Commission



https://datam.jrc.ec.europa.eu/datam/mashup/MARKETS_BB_CHEMICALS/
https://datam.jrc.ec.europa.eu/datam/mashup/MARKETS_BB_CHEMICALS/
https://doi.org/10.3390/su15043064

Use of biological resources for production of bio-based
chemicals in the EU in 2018
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Public version
https://datam.jrc.ec.europa.eu/
datam/mashup/MARKETS BB
CHEMICALS/

Soon also on KCB website

Markets for bio-based chemical product applications in EU
member states - Dashboard
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Supplies and uses of biomass for all bio-based
chemical applications — Dependency from imports
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| Chemical and material driven biorefineries: waste as
feedstock still marginal
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| Comparison between FW estimates from JRC model
and reported by MSs

JRC value is more than 2 times the reported value

JRC value is higher than reported value but less than 2 times
JRC value is lower than reported value, but more than half of it
JRC value is lower than half of reported value

Updated FW estimates with JRC model, focusing only on solid food waste (fresh mass), provided a total value of 75 Mt for
the EU for 2020. Data available at:

https://publications.jrc.ec.europa.eu/repository/handle/JRC133379
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Bio-based industry plants
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