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Forest removals for energy purposes
Between traditional uses and emerging demand for bioenergy 

Wood fuel share in roundwood removals in 2018Wood fuel removals 2014-2018

Source: FAO, 2018

+55%
+9%

+4%

A stable trend (+2%)



Fonte: International Advisory Council on Global Bioeconomy, 2020



Increasing wood pellet production and trade

Source: FAO, 2018

Wood pellet production 2014-2018 Wood pellet net trade 2014-2018

About 65% of pellet production is internationally traded

Europe = 75% of global consumption
Asia = 18%

A growing trend (+11%)

55%

28%

15%



EU removals 
according to end use 

Total EU28
2017 figures

77.3% 22.7%

Evolution of roundwood production by type of end 
use in the EU28 (1000 m³)

%of wood removal harvested for wood energy: from 18.7% (2000) to 22.7% (2017)
No significant changes since the 1990s, while consumption of bioenergy in Europe: +300%



Summer droughts and bark beetle
2015-2019 figures

Austria: 41Mm3

Czech Republic: 75Mm3

Germany: 135 Mm3

Ca. 250 Mm3

Windstorms 
2015-2019 figures
>60 Mm3

Europe

Fires 
2015-2019 figures
Ca. 3.3 Mha

Source: Forest Europe 2020 and UNECE/FAO, 2020

Bark beetle
1990s and 2000s
Ca. 750 Mm3

British Columbia (CA)

Fires
Summer 2020
Ca. 3 Mm3

US West Coast
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Covid-19 lockdown implementation



Covid-19 and impact on the global 
bioenergy sector (World Bioenergy Association, 2020) 

• Liquid biofuel sector 
hardest hit (low oil prices 
and drop in demand for 
transport fuels) 

• Solid biomass sector 
has shown more 
resilience (with regional 
differences, e.g. EU vs USA)

Target: Bioenergy sector actors from > 30 countries

Effects of Covid-19 restrictions on the bioenergy sector



Covid-19: the US pellet sector

Source: Kline et al., 2021

Production, exports, 
prices, and employment 
had few changes pre-
and post-pandemic

Main problems:
- General uncertainty
- Shortage of truckers
- Waving in supply 

(sawmills)

Recovery on late 2020 
(building sector, 
packaging, paper…)



Post-lockdown recovery (2020-21)

Stronger than expected housing and unforeseen demand from 
home-improvement projects  production of lumber & building 
products (e.g. OSB)  surge in residues  high pellet production



Price waving for logs and lumber

SYP = Southern yellow pineSource: www.forest2market.com

Key Drivers:
• House market
• Inventories
• Capacity and 

supply chain 
adjustments

• Demand from mills
• Market speculation 

driving uncertainty



A focus on Europe

Source: www.cleanenergywire.org



Source: www.tado.com

Mainly due to 
increased home-
working

Heating and hot 
water make up 
approximately 75% 
of a home’s energy 
use and 65% of the 
energy used for the 
heating, cooling and 
hot water in 
residential buildings 
still stems from fossil 
fuels



Impacts of pandemics on the EU pellet
industry (with a focus on ENplus-certified org.s)

Source: Enplus/Energy Europe, 2020 June/July 2020, 93 respondents

Has the pandemic had an 
impact on your business?

Reported relevance of drivers for pandemic negative impacts



Price trends 

Source: AIEL, 2021

- 15kg bag - To consumers - 15kg bag - To retailers - Tanker truck - To consumers

ENplus-certified A1 pellets, prices for different assortments (VAT not included)



Impact of Covid-restrictions and PM10 and 
NOx emissions: an example for Northern Italy 
Red zones limited to 
some municipalities

Red zone = 
whole Italy Lockdown

Phase 2 
(soft lockdown measures)

WEEKS

Source: modified from Life Prepair, 2020



Source: modified from Life Prepair, 2020

Transports Industrial 
consumption

Energy 
production

Domestic 
heating

Particulate matter
N oxides



«A significant 
association has been 
found between the 
geographical 
distribution of daily 
PM10 exceedances 
and the initial 
spreading of COVID-
19 in the 110 Italian 
provinces».



Correlation between particulate and 
Covid-19 spreading not confirmed

We theoretically examined if 
atmospheric particles can scavenge 
virus aerosol, through inertial impact, 
interception, and Brownian diffusion. 
The probability was very low. In 
addition, the probability of coagulation of 
virus-laden aerosol with pre-existing 
atmospheric particles resulted negligible 
for accumulation and coarse mode 
particles, but virus-laden aerosol could 
act as sink of ultrafine particles (around 
0.01 μm in diameter). However, this will 
not change significantly the dynamics 
behaviour of the virus particle or its 
permanence time in atmosphere.



Biomass burning represents a severe 
risk for human health (…). According to the 
EU Environmental Agency (EEA) PM2.5 
emissions in the atmosphere due to 
biomass combustion is responsible for 
about 20,000 premature casualties/year 
in Italy, not considering additional effects 
on health deriving from pollutants emitted 
as a consequences of wood burning. (…) 
Italy  sadly ranks first in Europe for 
casualties due to bad air quality

Source: www.gufitalia.it/category/salute/

…in short: biomass burning causes 
particulate emissions that can increase 
Covid-19 virus spreading…

Nonetheless a 
(ri)emerging discourse: 
biomass for energy as a 
threat to human health 



Campaigning
Forest biomass for energy and their 
impacts on climate, environment 
and health

Requests/petitions to stop running 
biomass plants due to Covid-19 
emergency



Conflicting positions and networks

www.aielenergia.it/ www.change.org

Wood for energy Association and 
Forest Enterprise Federation asking for 
forest activities to be listed among 
allowed activities despite restrictions…

…civil society organizations launching an 
online petition to stop the on-going assault 
to Italian forests…
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A few considerations within the 
ecosystem service spectrum

Bioeconomy
Decarbonization
Biomasses
Traditional and innovative materials/products 

Resilience
Conservation
Mitigation/adaptation, risk management

Wellbeing 
Health
Social inclusion
New social needs/demand



Biodiversity
Forest protection/conservation

EU biodiversity strategy to 2030

Bioeconomy
Biomass production

EU bioeconomy strategy

Circular bioeconomy
Building sector
New product
Cascading approach
RED II + Fit-for-55 criteria

30% protection (10% strictly)
FM criteria 
Old growth forests definition and mapping

EU Farm to Fork strategy

Stepping up EU Action to 
Protect and Restore the 
World's Forests

EU forest strategy 
to 2030

A/R 3 Bln trees
Support to ES mechanisms and    

carbon farming



Two facing advocacy coalitions?



New regulations, certification and labeling 
initiatives for sustainable forest management
(as from EU Forest strategy for 2030)

• “closer-to-nature” guidelines and voluntary certification scheme  EU 
quality label for biodiversity friendly management practices (by 2023)

• legally binding instrument for ecosystem restoration, including forest 
ecosystems (by 2021) 

• (if appropriate) set minimum standards for third party certification 
schemes to ensure adequate standards of reliability, transparency and 
independent audit

• Carbon farming and a regulatory framework for certifying carbon 
removals inclusion of forest carbon credits within the EU ETS 

• Zero deforestation commitment and initiatives  link with bioeconomy 



Bioeconomy made in?

Source: Fritsche et al., 2020

More than 1/3 
of biomass 
inputs for the 
EU bioeconomy  
are sourced 
and imported 
from extra-UE
areas



Demand for land for biomass 
production on the rise (dependency)

Source: Cadillo-Benalcazar et al., 2020

The same applies for water, fertilizers, pesticides, habitat 
use, soil consumption, labor…

Imported (green) and domestic (blue and red boxes) land use for EU countries 



Associated risks: embodied deforestation 
(agriculture and forest commodities)

Source: Pendrill et al., 2019 



A new expected EU Regulation

«This Regulation retains the 
obligation to ensure the legality of 
relevant commodities and 
products, including wood and 
wood products, placed on the 
Union market and complements 
them with the requirement on 
sustainability. The EUTR is 
therefore rendered redundant 
by this Regulation and should 
be repealed.» (p. 27)

Due diligence approach applied to 
beef, palm oil, soy, wood, cocoa, 
coffee, and related products
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EU Recovery and Resilience Facility

Source: modified from EC, 2021

A. Main “green” 
flagship areas

A

B. Renewables 
and energy 
efficiency

B

723.8 € billion
(grants+loans)



Green spending within NRRPs

• About 223 € billion 
on “green” flagship 
areas (22 plans)

• 350 € billion 
estimated 
investment needed 
to achieve EU 2030 
climate target plan

Green spending in the national Recovery and Resilience Plans, 
according to the EC's flagship classification (€ billion and %)
Source: Bruegel, 2021



Renewables within NRRPs

Source: Green Recovery Tracker, 2021

Renewable energy 
sources €23 bln

Mainly in 3 countries: 
Poland  €9 bln
Italy  €6 bln
Spain  €5 bln



Forest sector measures within European NRRPs

Source: Bottaro, Liagre and Pettenella (in press)
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Final considerations (1/2)
• Impacts of Covid-19 on bioenergy sector depending on 

biomass segment and geographical region
• Divisive debate among “pro-bioeconomy” and “pro-

biodiversity” coalitions intensifying  effects on policies, 
public opinion, media and lobbying

• Rising importance of cultural ecosystem services
(green care)

 Provisioning vs. Regulating + Cultural services?



Final considerations (2/2)
• A forecasted increasing role of regulations, new 

certification and labeling systems in the EU (side effects: 
new burdens for organizations, confusion for consumers?)

• NRPPs: uneven attention to the forest sector and biomass 
for energy 

• Besides Covid-19 crisis, climate crisis  changing 
conditions + extreme events and their impacts on forest 
resources and markets



Solid biomass is key to 
achieve net-zero emission 
targets to 2050 

From producing “more 
biomass” (= replacing) to 
producing better biomass 
- cascading
- sustainable 

management criteria 
and standards

- efficiency (circular 
economy, technology)

- communication


