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Proposed 2030 Climate ambition to deliver 

at least 55% net GHG reductions versus 1990

Existing ETS 

-61 % vs 2005

Including: 

power

centralized heat

energy transformation

energy intensive 
Industry

aviation (intra-EU)

maritime transport 
(Intra- and 50% extra 

EU, only intra-EU 
covered by EU target)

Max 131 Mt 

CO2eq 

over 2021-

2025

LULUCF

-310 Mt CO2-eq

by 2030

For Total LULUCF 
emissions and 

removals

Effort sharing 
sectors 

-40 % vs 2005

Including: 

agriculture (energy CO2, 
non-CO2),

waste (non-CO2),

small industry and F-gases,

energy non-CO2,

other transport

ort

Full 

flexibility

Max 66 Mt 

CO2-eq

road transport, buildings,

New ETS

-43 % vs 2005

Max 131 Mt 

CO2eq 

over 2026-

2030



Strengthening the existing ETS: cap

• Need to update the cap in line with -55%: increase linear reduction factor (currently 

2.2%) combined with an one-off cap reduction 

• Cap and linear reduction factor need to take into account ETS extension to maritime

• Cost-effective contribution of ETS sectors to -55%, including extension to maritime, 

lead to a new 2030 reduction objective of -61% compared to 2005 (currently -43% 

without maritime)

➢ Increased EU ETS linear reduction factor from 2024: 4.2%

• One-off reduction of the cap in the year of entry into force to align the cap with 

emissions (if 2024: 117 Mt), while at the same time cap increase through the 

maritime transport extension 



Strengthening the existing ETS: cap



Strengthening the existing ETS: free allocation

• Free allocation continues to be based on benchmarks. No changes to the free allocation (FA) share 

(43% + 3% buffer).

• Better targeted FA: Maximum annual reduction rate of the benchmarks increased to 2.5% (currently 

1.6%). Shifts more free allocation to sectors that are harder to decarbonise.

• Conditionality to decarbonisation efforts: 25% reduction of FA for installations not implementing 

cost-efficient measures identified in energy efficiency audits or equivalent measures.

• Free allocation under the ETS and the proposed Carbon Border Adjustment Mechanism 

(CBAM) are interlinked: To ensure compatibility with the EU’s international obligations, and maintain 

incentives to decarbonize, free allocation will be phased out as CBAM is phased in for selected 

sectors

• Free allocation will be reduced by 10 percentage points each year for CBAM sectors, starting 

at 90% in 2026 and reaching zero in 2035

• Industrial CBAM sectors are iron & steel, cement, fertilisers and aluminium; 

they represent around 50% of the total free allocation in the period 2021–2025



Strengthening the existing ETS: accelerating 
investment in low-carbon innovation & improved 
auction revenue use

• Increased Innovation Fund from 450 to 650 million allowances: 150 of the additional 

200 million allowances from the new emissions trading system for road transport and 

buildings

• Also allowances which would otherwise be allocated for free to industry sectors covered 

by the Carbon Border Adjustment Mechanism added to the Innovation Fund from 2026 

to 2030

• Supporting contracts for difference under the Innovation Fund: a tool to provide 

support to the early deployment of innovative technologies and to complement the 

existing funding mechanisms in the Innovation Fund. 

• Improving the use of auction revenues: a commitment for Member States to use the 

entirety of their revenues on climate and energy (including social) purposes 



• Proposal to exclude from the scope of the ETS installations where biomass 

contributes to more than 95% of the emissions (currently 100%).

• There are installations under the ETS that report very limited GHG emissions. As the 

combustion of biomass is zero-rated, some of these installations have emissions of 

less than one ton of CO2 equivalent and thus do not need to surrender any 

allowances.

• In a situation of increased scarcity of free allocation due to the tightened ETS cap, the 

continuation of this benefit for biomass-using installations would be in contrast to the 

aim of better targeting free allocation.

Use of biomass in installations that use over 95%



• The emission factor of biomass is zero pursuant to Annex IV of the ETS Directive. The 

proposed ETS revision also clarifies (as already the case under the MRR) that biomass must 

comply with the sustainability criteria of Renewable Energy Directive (EU) 2018/2001 (‘RED 

II’) for the zero-rating to apply. 

• Therefore emissions from the combustion of biomass that does not fulfil the sustainability and 

GHG emission saving criteria of the RED II are counted as fossil emissions.

• This already enables operators combusting sustainable biomass to benefit, since allowances 

saved by combusting biomass can be sold on the carbon market/do not need to be acquired

• The proposal empowers the Commission to adopt implementing acts specifying how to 

account for storage of emissions from a mix of zero-rated sources and sources that are not 

zero-rated (Recital 33 and Article 14(1))

Zero-rating of sustainable biomass and accounting 
rules for storage



• The creation of incentives for negative emissions will be dealt with in the 

carbon removals framework. Any possible interplay with the ETS will be 

examined in that context.

• The Commission will present a communication on “Sustainable Carbon 

Cycles” in December 2021 looking at carbon farming (i.e. nature-based 

removals) and industrial management of carbon through CCUS.

• An EU regulatory framework for the certification of carbon removals will be 

proposed by the end of 2022. This framework will be complementary to 

current climate policies and will focus on authentic, transparent and 

verifiable carbon removals.

Negative emissions: carbon removals framework
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The IEA Bioenergy Technology Collaboration Programme (TCP) is organised under the auspices of the International Energy Agency (IEA) but is functionally and legally autonomous. 
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• Technology Collaboration Programme (TCP) organized under the auspices of
the IEA

• Work is organised in 11 thematic expert groups (”Tasks”)

• Bioenergy for High Temperature Heat in Industry – an IEA Bioenergy Inter-
Task project
• Task 32 (Biomass combustion) 

• Task 33 (Thermal gasification of biomass) 

• Task 34 (Direct Thermal Liquefaction) 

• Task 36 (Material and energy valorisation of waste in a circular economy)  

• Task 40 (Deployment of biobased value chains)

Background on IEA Bioenergy
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• Industry is responsible for 30% of global GHG emissions – though not all of 
it from heat

• EU-ETS and CBAM provide market driven incentive for CO2 reduction in 
industry

• Various options (CCS, Electrification, hydrogen, biomass) exist to mitigate
CO2 emissions from fossil fuels

Industrial heat – characteristics
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• High temperatures (>500°C) 
especially in metals and minerals 
processing – direct heating

• Lower temperatures (~50-500°C) 
in wide variety of sectors, 
indirectly (incl via steam)

Temperatures needed in industry vary widely

2013 industrial heat use in Germany
(Data from Lenz et al, 2020)
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IEA Net Zero Emissions scenario (max +1.5°C)

Source: IEA
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Total bioenergy supply in the Net Zero Emissions scenario

Source: IEA
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Current use of biomass in industrial heat (EU)

Figures from Malico, I., Pereira, R. N., Gonçalves, A. C. and Sousa, A. M. (2019). Current status and future perspectives for energy

production from solid biomass in the European industry. Renewable and Sustainable Energy Reviews, 112. 960–77.

Until now in Europe, industrial biobased heat was mainly for process steam in wood based industries
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• Why can bioenergy be interesting
• Comes in many different forms, so can cover most needs currently met by fossil fuels

• Flexible delivery on demand (in contrast to solar / wind)

• Retrofits could be relatively small

• Can enable negative emissions when combined with CCS

• Tailor made solutions needed
• Technological maturity varies

• Local availability and price may vary significantly

• Larger volumes may cause logistical challenges

• Available space may be limited

Potential for bioenergy in industrial heat
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Industrial heat case studies by IEA Bioenergy

https://itp-hightemperatureheat.ieabioenergy.com/iea-publications/

https://itp-hightemperatureheat.ieabioenergy.com/iea-publications/


www.ieabioenergy.com23

• Waste processing industry Attero builds and operates a 9 
MW steam boiler for a potato processing industry

• Optimal sustainability by using very low grade residues 
from local area

• Optimal economic performance by 7000 full load hours 
per year

Case study 1 (T32):
process steam in a potato processing industry
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• Use of local paper rejects avoids buying natural 
gas and saves on transportation and disposal 
costs

Case study 2 (T33):
Gasification of paper reject to displace natural gas usage 
in a pulp and paper process
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• Space savings at end user 

• hygienic aspects 

• High OPEX (approx. 18 €/GJ) / low CAPEX at end 
user (2.5-3.0 M€)

• Peak load possible

• Redundancy in the same boiler

Case study 3 (T34):
Process steam in a dairy factory via fast pyrolysis bio-oil
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• Waste from neighbouring municipalities and eastern Norway is burned
for steam generation to pulp and paper factory

• Reduced carbon dioxide emission

• Reduced emissions and improves air quality in the village due to the 
expansion of district heating

• Reducing waste to landfill

Case study 4 (T36):
Waste-to-Energy for the production of steam for paper 
production
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• Wood residues and locally avaible grain residues are 
used as fuels

• This causes some ash related issues

• Thermal oil is produced to heat the baking ovens

Case study 5 (T32):
Combustion of wood chips and grain residues for process 
heat supply in the largest bakery in Switzerland
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• Several fuel/technology combinations are 
commercially available for producing
biobased heat in industry

• There are many succesful examples of 
biobased industrial heat

• The potential is not limited to energy 
intensive industries (steel, cement etc), 
process industries also represent a large 
potential

• The annual amount of fuel needed to cover 
an industrial heat demand can in many
cases be sourced locally

• The optimal combination is very site 
specific and needs to be carefully assessed

Take away messages
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Thank you!

Jaap Koppejan

ProBiomass BV

jaapkoppejan@probiomass.nl

+31649867956

https://itp-hightemperatureheat.ieabioenergy.com

mailto:jaapkoppejan@probiomass.nl






delivering decarbonisation of industrial processes through digitalisation

Disruptive bioenergy technologies

Philip Nuyken – Head of Energy and Climate Policy – German Lime Industry Association



Challenges ahead

Transforming a carbon-intensive industry

Material-based CO2

Energy and climate costs

Lack of a political framework that enables and incentivises

33Philip Nuyken – Head of Energy and Climate Policy – German Lime Industry Association

Aim: high carbon intensity → climate positivity



Solutions are on the table

Material-based CO2

Carbon Capturing is key

Use for short term reductions – legal framework needed

Storage for long term neutrality – broaden legal basis for all means of transportation

Carbon Leakage Protection – maintaining free allocation for process emissions

Ensuring fair competition via comparable energy prices – not only for the internal market

Incentive for negative emissions – additional free allocation or a fixed gratification

Biomass strategy covering sustainable supply and affordability

Contracts for Difference during tansformation period

Energy and climate costs

Political framework

Transforming a carbon-intensive industry

34Philip Nuyken – Head of Energy and Climate Policy – German Lime Industry Association



For Upper Austria, the industrial energy transition is critical... 

Sectoral final energy consumption 

Upper Austria

Critical for the success of the energy transition: 

Manufacturing = 44 % of total energy consumption

Industrial GHG emissions: slight decrease since 

2005 decarbonisation = economic growth (61%)

Critical for competitiveness and employment

Industrial production: 40 % of regional GDP



Share of renewable energy in different sectors

Upper Austria



Upper Austria's policy approach:

Carrots, sticks and tambourines and a skateboard



Industry 5.0: : Independence from fossil fuels is a 

decisive factor for competitiveneness

© Christiane Egger, OÖ Energiesparverband
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Our Vision – driven by the target of staying below 1.5 degrees of global warming 

As a Climate Tech Company we enable industries and companies around the world to produce more sustainably by

(re) using organic waste as renewable carbon raw materials and thus preventing carbon emissions into the atmosphere

EU Industry Day Bioenergy Europe Feb 2022



By integrating torrefaction in the supply chain, the industry becomes net zero

40EU Industry Day Bioenergy Europe Feb 2022

Certified Organic Waste
Vine stems

Sugarcane bagasse
Forestry waste

Rice husk
Fruit shells

Certified

Organic

Waste



Joint projects, 

consultancy, students

Cutting edge innovation & research and development

Wood chips

Woody residues

University of Leeds UK 
(torrefaction, feedstocks, process)

University of Nottingham UK (biochar for 
soil improvement and carbon 

sequestration, RF/MW heating)

Industrial application and innovationScientific and academic excellence

Perpetual Next
Universities, 

research institutes and partners

EU Industry Day Bioenergy Europe Feb 2022

TU Delft The Netherlands (high 
value refined carbon products 

from organic waste)

TNO The Netherlands 
(torrefaction, pyrolysis)

Wageningen University of Research 
The Netherlands (pretreatment of 

agricultural residues)

A success story from UK Pilot Plant

• High reactivity of Ash wood in lab 
test at Leeds University

• Indeed heat release and 
challenging process control 
encountered at large scale

• Understanding feedstock 
characteristics and product 
requirements to inform process



When laboratory testing matches large scale operation – one example from UK pilot plant

DEFINES
THE INTERFACE

The extreme reactivity of ash wood made process control very challenging and led to hot product, embers, sparks at Derby pilot plant

EU Industry Day Bioenergy Europe Feb 2022

The peaks are a measure 

of feedstock reactivity at 

different temperatures



INTERNAL

Valmet
Leading process technologies, 

automation and services for the pulp, 

paper and energy industries 



INTERNAL

This is Valmet

 Market’s widest offering 

combining process 

technologies, services and 

automation

 Research and development 

spend EUR 82 million in 2021

Unique offering Strong global presenceMarket leadership Leader in sustainability

 Leading market position in 

all markets

 Pulp             

 Energy         

 Board         

 Tissue         

 Paper           

 Services       

 Automation  

 Approx. 100 service centers

 98 sales offices

 43 production units

 16 R&D centers

 More than 14,000 

professionals

EMEA 9,300

China 1,900

North America 1,500

Asia-Pacific    900

South America   600

 Eight consecutive years in 

Dow Jones Sustainability 

Index

 Highest ranking in Ecovadis 

sustainability assessment

 B rating in CDP climate 

program 2021

#1–2

#1–3

#1

#1

#1

#1–2

#1–3

Valmet General Presentation2022



INTERNAL

Process steam and electricity

Chemicals

Materials

Fuels

Electricity

Steam

Heat

Network stability via digitalization

For energy intensive industries

➢ Pulp & Paper 

➢ Iron & Steel

➢ Chemical & Petrochemical

➢ Food and Beverages

➢ Metals 

➢ Mining

Towards more valuable products

➢ Global trends and changing energy markets 

drive renewal and adaptation to the markets

➢ New solutions enable customers’ initiatives for 

decarbonization

➢ Home market is needed for innovation and 

demonstration plants – references are important 

platform for global growth

➢ Flexible and optimized steam and electricity 

production

➢ Process reliability and availability

➢ Optimized energy efficiency

➢ Minimized emissions

22 February 2022 © Valmet   |   Tuomas Petänen, Valmet Industrial Internet, Energy45

Valmet
What is the use of biomass in the future?

Value Volume






