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• A global perspective on the climate change

• Paris Agreement: National Determined Contributions

• International Panel of Climate Change (IPCC): National inventory reports

• International Energy Agency (IEA): 

• Net Zero Scenarios

• Energy Balances methodology

• European Union (EU): Climate neutrality by 2050

• Bioenergy and forestry in Energy Balances and energy modelling

Outline



• Climate change is a global emergency that goes beyond national borders and 

requires international cooperation and coordinated solutions at all levels ->

-> UN Climate Change Conference (COP21) Paris Agreement (2015) ->

-> long-term goals to guide all nations:

• substantially reduce global GHG emissions to limit the global temperature 

increase in this century to 2°C while pursuing efforts to limit the increase 

even further to 1.5 °C;

• review countries’ commitments every 5 years (National Determined 

Contributions)

• provide financing to developing countries to mitigate climate change, 

strengthen resilience and enhance abilities to adapt to climate impacts.

The UN, the Paris Agreement & IPPC

http://unfccc.int/files/essential_background/convention/application/pdf/english_paris_agreement.pdf


• The Intergovernmental Panel on Climate Change (IPCC) is the UN body for 

assessing the science related to climate change with a uniform methodology of 

reporting the progress.

• IPCC considers bioenergy as carbon neutral and defines:

• Bioenergy as Energy derived from any form of biomass, and Biomass as:

(1) The total mass of living organisms in a given area or of a given species usually expressed as 

dry weight. Includes above and below ground living biomass. 

(2) Organic matter consisting of or recently derived from living organisms (especially regarded as 

fuel) excluding peat. Includes products, by-products and waste derived from such material

• Biofuels: Any fuels derived from biomass, either deliberately grown or from 

waste products. Peat is not considered a biofuel in these guidelines due to the 

length of time required for peat to re-accumulate after harvest. 

Paris Agreement & IPCC

Source: 2019 Refinement to the 2006 IPCC Guidelines for National Greenhouse Gas Inventories



• Globally, about 80% of GHG emissions are attributed to the fossil fuel combustion

• much efforts in climate change mitigation are assigned to reduction of fossil fuel use: reduced 

consumption of energy (energy efficiency, behavioural changes, passive energy, integrated energy 

systems...) and use energy from non-fossil sources (renewables, nuclear, passive energy)

• Access to food, economic development and life quality/comfort greatly depend on energy supply.

• As energy sector is a major GHG emission source, IPCC methodology greatly relies on the data 

from national energy balances.

• IEA provides an uniform methodology for energy balances.

• In Energy balances, combustion of fossil fuels (thus, GHG emissions) is recorded by a source, 

not by the economic activity.

IPCC & International Energy Agency (IEA)



Energy modelling – global scenarios

Temperature rise
GHG emissions by 2050 



IEA (2021), Net Zero by 
2050, IEA, Paris 
https://www.iea.org/rep
orts/net-zero-by-2050, 
License: CC BY 4.0

STEPS (Stated Policy Scenario) = +2.6 °C
APC (Announced Pledges) = +2.1 °C

Net zero = +<1.5 °C



The role of bioenergy in the Announced 
Pledges Contributions

IEA (2021), Net Zero 
by 2050, IEA, Paris 
https://www.iea.org
/reports/net-zero-
by-2050, License: CC 
BY 4.0



• IPCC, 2011 – Ottmar Edenhofer, Ramón Pichs-Madruga, Youba Sokona, Kristin Seyboth, Patrick 
Matschoss, Susanne Kadner, Timm Zwickel, Patrick Eickemeier, Gerrit Hansen, Steffen Schloemer, 
Christoph von Stechow (Eds.)
Cambridge University Press, Cambridge, United Kingdom and New York, NY, USA, 1075 
pp.Available from Cambridge University Press, The Edinburgh Building Shaftesbury Road, 
Cambridge CB2 2RU ENGLAND

Bioenergy at the global level

http://www.cambridge.org/ch/knowledge/isbn/item6658426/?site_locale=de_CH


Bioenergy at the EU27 level (Eurostat, own 
calculations)

~10% bioenergy

~7% other RES

51:49

Bioenergy : other RES



• “solid biofuels is a product aggregate equal to the sum of charcoal, fuelwood, wood residues 

and by-products, black liquor, bagasse, animal waste, other vegetal materials and residuals 

and renewable fraction of industrial waste” 

• In the EU27, dominantly woody biomass that has not been distinguished by source

• Statistical code R5110-5150_W6000RI

≠Primary woody biomass (UNECE): All roundwood felled or otherwise harvested and removed. 

It comprises all wood obtained from removals, i.e., the quantities removed from forests and 

from trees outside the forest, including wood recovered due to natural mortality and from felling 

and logging. It includes all wood removed with or without bark, including wood removed in its 

round form, or split, roughly squared or in other form, e.g., branches, roots, stumps and burls 

(where these are harvested) and wood that is roughly shaped or pointed.

Primary solid biofuels in Energy statistics
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Mainly dedicated crops: 18%

Energy balances: EU 27



• Sankey

Biomass supply EU27: 
~30:70 forests : agriculture



Primary solid biofuels origin – not visible in 
Energy balances

Source: JRC (2021): The use of woody biomass for energy production in 

the EU



Where primary solid biofuels are consumed?

RED – II

2018/2001

The effects of RED II 

2018/2001 are not yet visible in 

the Energy Balances

RES-E

2001/77/EC

RED – I

2009/28/EC

Energy 
companies: 32%;

Industry: 21%;

Households: 50%

use of woody 
biomass supplied 

from own sources. 



What was the increase in primary solid 
biofuels demand over a policy framework?

national policies:

32% increase

(13 mtoe)

RES-E (EU-15) with an 

indicative RES-E target:

66% increase

(36 mtoe)

RED I (EU-27/28) with a 

mandated target 20%:

16% increase

(15 mtoe)

In 30 years: +156% or +65 Mtoe

The effects of RED II 

2018/2001 are not yet visible in 

the Energy Balances



Different pathways of primary solid biofuels energy use between EU15 (RES-E) and EU12: 

exports are recorded in the EU12, not in the EU15; RES-E increment did not occur in the EU12 

that joined the EU after that policy framework.

Difference of policy: EU15 and EU12 under 
RES-E directive 2001/77/EC



Doing more bioenergy with less biomass?

The same useful energy with 63% 

less biomass supplied than in the 

previous policy framework.
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