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Towards a more Circular Energy System: 

conceptual clarification

• Energy system integration

the coordinated planning and operation of the energy 

system ‘as a whole’, across multiple energy carriers, 

infrastructures, and consumption sectors – is the pathway 

towards an effective, affordable and deep decarbonisation of 

the European economy in line with the Paris Agreement and 

the UN’s 2030 Agenda for Sustainable Development.

• Circular Energy System 

Incentivise the mobilisation of biological waste and 

residues from agriculture, food and forestry sectors and 

support capacity-building for rural circular energy 

communities through the new Common Agriculture

Policy, Structural Funds and the new LIFE programme

(from 2021 onwards).

Source: European Commission, EU Strategy for Energy System Integration
Source: IEA



Towards a more Circular Energy System: 
drivers in the demand-side

The Fit for 55 Package (July

2021) – legislative 
proposals to revise the 
entire EU 2030 climate and 

energy framework, 
including the revisions of 

the Renewable Energy 
Directive, FuelEU Maritime 
and Aviation Initiative.

New EU Framework to 

decarbonise gas markets

(December 2021) –
legislative proposals to 
reform the gas sector setting 

targets for the replacement 
of natural gas by renewable 
gases (hydrogen 18.5 bcm; 
biogas 17 bcm by 2030).

REPowerEU (March 

2022) – propose new 
targets for the 
replacement of fuel 

gases from Russia 
(hydrogen 25-50 bcm; 

biogas 3.5 bcm by 2022 
and 18 bcm by 2030).

RED III Provisional Agreement 

(March 2023) – transport (14.5% 
greenhouse gas intensity reduction 
or 29% share of renewable energy 

in final energy consumption), 
including a combined sub-target of 

5.5% for advanced biofuels and 
renewable fuels of non-biological 
origin (RFNBOs), including a 

minimum level of 1% for RFNBOs

RED III Council (October 2023) –

building, heating and cooling. the 
new rules set an indicative target 
of at least a 49% renewable energy 

share in buildings in 2030. 
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Forestry waste to biofuel and 

biogas: law and policy

by Elisa Cavallin



• The state of EU forests: 
– Forest areas cover about 44% of the EU land area
– Forested area has been generally stable over the last 20 years but has been subjected to 

pressures

• Forestry activities and bioenergy:
– In the EU, bioenergy represents a big slice in renewable pie (59% in 2016)
– 63% of all wood used in the EU was exploited for energy production (in 2015), with a big part 

of it being primary wood
– Increasing the biomass pool? à Afforestation and reforestation and conversion to 

plantations might not be suitable or desirable

• Forestry waste:

– Some biomass from harvesting operations should be left on site
– Different types of residues have different ecological roles à removal = different impacts

• Generally, circular use of wood and wood products and prioritisation of use of waste and residues 
within certain parameters are key elements for sustainability à intelligent pathways!

• Many new and older policy and legislative instruments relevant for forests

INTRO



THE STARTING POINT OF THE RESEARCH – PRINCIPLES
& APPROACHES



• 1. Are the waste hierarchy and cascading principle operational with 

regards to the use of forestry materials for energy production, and, if 

so, to what extent? (Focus on both waste and renewables legislation)

• 2. Is there a regulatory distinction between forestry waste and raw 
materials? Is forestry waste valorised? How? (Focus on the renewables 

legislation)

• 3. What is the role of private schemes and standards for the use of 
forestry materials for energy production?

THE STARTING POINT OF THE RESEARCH – FUNDAMENTAL
QUESTIONS THAT GUIDED THE RESEARCH



THE WASTE FRAMEWORK DIRECTIVE

• Scope of the WFD: WASTE MATERIALS (def. waste: Art 3(1))

• Forestry residues and waste?

à Art 2(1)(f) Exclusion from the application of the WFD
“[…] other natural non-hazardous agricultural or forestry material used in farming, 
forestry or for the production of energy from such biomass through processes or 

methods which do not harm the environment or endanger human health”

• What are the potential consequences of the exclusion?

à Effects on the application of the waste hierarchy

à Effects on the cascading use of biomass principle



THE RENEWABLE ENERGY DIRECTIVE (II AND III)

• Definitions of “biomass” and “forest biomass” are inclusive of both products and waste à no 
clear distinction between waste and raw materials for energy generation in the definition of 

biomass à we need to look at the criteria

– Definitions are “attached” to criteria: sustainability and LULUCF criteria for forest biomass and GHG 
emission savings criteria

– Criteria are instrumental for the renewable targets expressed in the Directive and for eligibility for 
support

– Criteria are not strong enough and do not particularly incentivise the use of forestry waste materials 

over raw materials; 

• Cascading principle and waste hierarchy do not have a big role

• Regime for advanced biofuels --> double counting of the energy content

• Proposal for REDIII? It addressed some of the concerns but more is needed!



PRIVATE SCHEMES

• Role of schemes and standards should not be 
downplayed

• In the context of the RED, schemes can be used 

to demonstrate compliance with criteria à

assessment of schemes by Commission + EC 
recognition (not mandatory)

• Implementing Act on rules to verify sustainability, 

GHG emission savings, and Indirect Land-Use 

Change risk criteria à to increase reliability, 
transparency and independent auditing

• Standards and schemes may also be stronger 

than RED criteria

• Can be an appealing option for organisations









Conclusion: The Coherence-Effectiveness nexus

Coherence-Effectiveness nexus check whether the multiple 

measures implementing the Green Deal are fit for purpose. I call 
it the Incoherence-Ineffectiveness Nexus. The general purpose of 
this research is to assess whether the interplay between different 

measures does not raise concerns about the effectiveness of the 
intervention as a whole because the measures are ‘at war with 

each other’. Since the measures proposed under the Green Deal 
cross various domain areas and sectors, the legal reforms are 
proposed by and debated within expert groups or committees 

that rarely dialogue with each other – i.e., silos. Silos-thinking 
engenders incoherence between measures proposed in different 

silos, which would ultimately lead to the ineffectiveness of the 
Green Deal. 

Incoherence as a result of the 

fragmentation issue at EU 

level 

Ineffectiviness as a result

of poor or divergent 

implementation strategies

between Member States.
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