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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
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The UN, the Paris Agreement & IPPC

« 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,

000000000


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

Paris Agreement & IPCC

* 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.

* [PCC 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.
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Source: 2019 Refinement to the 2006 IPCC Guidelines for National Greenhouse Gas Inventories



IPCC & International Energy Agency (IEA)

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.
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Energy modelling — global scenarios

Stated Policies Scenario

Announced I?S(lges Scenario

Announced Pledges Scenario - updat&! with COP26 pledges as of 3 November
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IEA (2021), World Energy Model, IEA, Paris
https://www.iea.org/reports/world-energy-

model

European
Commission




STEPS (Stated Policy Scenario) = +2.6 °C
APC (Announced Pledges) = +2.1 °C
Net zero = +<1.5 °C

Figure 1.12 > Total energy supply by source in STEPS and APC
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IEA (2021), Net Zero by
2050, IEA, Paris
https://www.iea.org/rep
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STEPS APC License: CC BY 4.0

Announced net zero pledges liff renewables in the APC from 127% of fotal energy supply
in 2020 to 35% in 2050, mainly at the expense of coal and oil




The role of bioenergy in the Announced
Pledges Contributions

The global increase in energy supply in the APC is
led by renewables, which increase their share in
the energy mix from 12% in 2020 to 35% by 2050

(compared with 25% in 2050 in the STEPS).
Solar photovoltaics (PV) and wind in the
electricity sector together contribute about 50%
of the growth in renewables supply, and
bioenergy contributes around 30%.
Bioenergy use doubles in industry, triples in

IEA (2021), Net Zero
by 2050, IEA, Paris

electricity generation and grows by a factor of https://www.iea.org
four in transport: it plays an important role in /reports/net-zero-
reducing emissions from heat supply and by-2050, License: CC
removing CO2 from the atmosphere when it is BY 4.0
combined with CCUS.
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Forest Residues 1%

Black Liquor 1%

Wood Industry Residues 5%
Recovered Wood 6%

Bioenergy at the global level
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* |IPCC, 2011 — Ottmar Edenhofer, Ramdn Pichs-Madruga, Youba Sokona, Kristin Seyboth, Patrick
Matschoss, Susanne Kadner, Timm Zwickel, Patrick Eickemeier, Gerrit Hansen, Steffen Schloemer,
Christoph von Stechow (Eds.) . World Industrial Roundwood
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 &%@ & & &



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

Bioenergy at the EU27 level (Eurostat, own

calculations)

Renewable energy mix

Woody biomass
42%

~10% bioenergy
~7% other RES

non-combustable
renewables
41%

EU27 energy mix|in 2020

" Agriculture
nuclear Dedicated crops _/ residues
energy 11% 6%

13%

51:49
Bioenergy : other RES
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Primary solid biofuels in Energy statistics

 “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”

* Inthe EU27, dominantly woody biomass that has not been distinguished by source
« Statistical code R5110-5150 WG6000RI

zPrimary 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.
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_ Energy balances:

Combustible renewables (biofuels)

Year: 2021
Unit: KTOE

Total energy
supply

Primary
production

Recovered and
recycled products
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Change in stock

Cross available
energy

International
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Biomass supply EU27:
~30:70 forests : agriculture

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

48176 Food & feed
515,466 s Food waste
Gy 30,044
Supply
1085914
Net exports
47,420

. o Forestry

Unknown/Losses
209,922

Note: Data for 2017 is shown for cross-sectoral comparison. The width of the flows is proportional to the quantity of biomass
of each origin and the flows may not be visible in the figures (e.g. agriculture to bioenergy). Please refer to the online version
(https://datam jrc ec europa eu/datam/mashup/BIOMASS FLOWS/).

Source: EU Biomass Flows (DataM. 2022).
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Primary solid biofuels origin — not visible In
Energy balances

secondary

woody biomass
49%

unaccounted primary
9%

primary wood

37%
Post consumer wood
. - 3
Pellets net-import
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Figure 8. Origin of wood fibres used for bicenergy in the EU (2015)

Source: JRC (2021): The use of woody biomass for energy production in
the EU
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Where primary solid biofuels are consumed?

Primary solid biofuels - main categories Energy Balances

120.000
national policies DIRECTIVE 2001/77/EC of the DIRECTIVE 2009/28/EC of the
100.000 European Parliament and European Parliament and the
the Council of 27 September Council of 23 April 2009 on the
80,000 2001 on the promotion of promotion of the use of energy  Transformation input
' electricity produced from from renewable sources and
w renewable energy sources i ing and su
S 60.000
z
40.000 gvlndustry: 21%;
20.000
Households: 50%
0
O N VD MO oA DO O IR R S R Y O N DD > Lo 6 A LSO O use of wood
CHEC GG GRC SIS SR I GG AR A '19%\ A S S '\.@T AR S S I@N S A biomass supplie?j/
RES-E policy milestones o ep | RED — I from own sources.
2001/77/eC 2009/28/EC 2018/2001
Gross available energy Grossinland consumption Total energy supply Transformation input W Transformation output
M Energy sector M Distribution losses W Available for final consumption M Final non-energy consumption M Final energy consumption
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What was the increase In primary solid
biofuels demand over a policy framework?

Increment of primary solid biofuels supply by legislation milestone The effects of RED Il
2018/2001 are not yet visible in

the Energy Balances
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national policies: RES-E (EU-15) with an RED | (EU-27/28) with a
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ktoe

Difference of policy: EU15 and EU12 under
RES-E directive 2001/77/EC
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EU12 Total energy supply from Primary solid

biofuels
o l

2010-2020 1990-2021

1990-2001

policy framework

B Primary production - EU12 ® Imports - EU12

B Exports- EU12 Change in stock - EU12

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 |n the EU12

that joined the EU after that policy framework.
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Doing more bioenergy with less biomass?

Evolution of primary solid biomass energy supply and consumption over policy frameworks

change in PSB supply, ktoe
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