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Setting the scene

• Waves of Innovation: 
Technology evolution vs 
industrial and policy 
implementation

• Fuel demand in the EU and IT
• Policies
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Ø Industrial scale-up & Policy making need to adapt their action to such fast changes
Ø What is achievable in the given timeframe? Is this compatible with the urgency need?
Ø Which socio-economic impacts? How to build consensus (No One Left Behind..)

Adapted from:
Newman,P.COVID,CITIES and CLIMATE: 
Historical Precedents and Potential 
Transitions for the New Economy. 
UrbanSci. 2020, 4, 32, 
doi:10.3390/urbansci4030032. 
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= 277,000,000 MWh 
= 23.88 MTOEEJ TWh MWh

Power consumption in IT 2022: 295.8 TWh



Leading countries
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Source: JRC, 2022

David Chiaramonti



EU Oil Products demand – MTOE/y
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EU Domestic Aviation: ∼20% of EU Jet Fuel 
demand

Kerosene import dependency in the EU 
(excluding Bio component): approx 28% at 
2020

à 77% of EU transport emissions came from 
road transport in 2020.
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EU Oil Products demand – MTOE/y
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Status of oil demand in the EU
ROAD FUEL DEMAND IN THE EU-27 IN 2021

300 kbpd * 365 = 
109.500 kbpy =
15.33 MTOE/y

EU: Biofuels
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• Total fossil fuel consumption: 

-16% over 2005 – 2022

• kerosene contribution to fuel mix 

is recovering towards pre-COVID 

levels

• Gasoline reduction trend is 

slowed and reversing post 2017

Fossil fuel consumption in Italy - General

Source: UNEM
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• Overall reduction for consumption trend:
from 45 Mtoe (2005) to 39.4 Mtoe 
(2022).

• Pre-COVID (2019) levels recovered.

• Fossil sector contribution reducing (- 6.8 
Mtoe), but still >90% of total.

• Growing contributions from biofuels
(+1.4 Mtoe).

• Total contribution of renewable power 
slightly increasing

Fossil fuel consumption in Italy - General
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ITALY: emissions from transports

Transport emissions per transport mode
MtCO2/y
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Fonte: elaborazione ENI
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Biofuel use per Member State (2020)
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Source: JRC, 2022
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Technology 
Evolution, 
Policy and 
Scenarios in 
the EU

<a href="https://www.flaticon.com/free-icons/contract" title="contract icons">Contract icons created by Kiranshastry - Flaticon</a>



Technologies and value chains
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Source: Concawe, 2022
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GHG assessment  - Methodology: TtW vs WtW
• A fair and scientifically sound comparison requires a WtW approach. 

WtW approach is fair and allow accounting multiple benefits

Adapted from https://www.linkedin.com/pulse/do-you-think-electric-vehicles-completely-emissions-free-jadhav/ 

Biomass Production

List of eligible fuels: JEC WtW Study Version5 (https://publications.jrc.ec.europa.eu/repository/handle/JRC121213) 

David Chiaramonti

https://www.linkedin.com/pulse/do-you-think-electric-vehicles-completely-emissions-free-jadhav/
https://publications.jrc.ec.europa.eu/repository/handle/JRC121213
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Development of outlook for the necessary means to build 
industrial capacity for drop-in advanced biofuels
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Development of outlook for the necessary means to build industrial capacity for drop-in advanced biofuels

Considered POLICIES and SCENARIOS

David Chiaramonti

à Relevant parts of Fit for 55:
• Renewable Energy Directive
• ReFuelEU aviation
• FuelEU maritime
• EU Emiss. Trading System ETS
• Effort Sharing Regulation ESR 

on emission reduction targets: 
40% reduction by 2030

à REPowerEU

Policy background in EU includes Fit for 55 package and RePowerEU
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Development of outlook for the necessary means to build industrial capacity for drop-in advanced biofuels

Considered POLICIES
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Development of outlook for the necessary means to build industrial capacity for drop-in advanced biofuels

Modelled scenarios

David Chiaramonti

E3-Modelling:
▪ Considered policy background: Fit-for-55 and REPowerEU framework
▪ PRIMES-TREMOVE model applied to the simulation
▪ 5 scenarios and 4 sensitivity variants were developed
▪ Applied Limited Deployment of Technologies (LTD) and increased demand through 
ESR as drivers for biofuels

Projected 2030 policy-driven demand under the following scenario assumptions:
▪ 8-12 Mtoe conventional biofuels
▪ 15-19 Mtoe advanced biofuels
▪ 9-10 Mtoe biofuels from Annex IX Part B feedstocks
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Development of outlook for the necessary means to build industrial capacity for drop-in advanced biofuels

Transport fuels’ share in the EU
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Development of outlook for the necessary means to build industrial capacity for drop-in advanced biofuels

Modelling 2030 impacts under different scenarios

David Chiaramonti



22

Development of outlook for the necessary means to build industrial capacity for drop-in advanced biofuels

Biomass availability
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Politecnico di Torino assessment of various studies
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Development of outlook for the necessary means to build industrial capacity for drop-in advanced biofuels

Current market conditions: industries’ survey findings
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Development of outlook for the necessary means to build industrial capacity for drop-in advanced biofuels

Current VS Favourable market conditions: findings
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Decentralised + Centralised schemes

David Chiaramonti
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• Decentralized bioenergy combined with infrastructure and conventional refining 
• A win-win solution, deploying High-TRL demonstrated technologies.

Assumptions for 
Potential estim.

EU-27 Biomethane 
(Gas4Climate)

• 38 bcm (2030)
• 91 bmc (2050)

IT
• 5.6 bcm (2030)
• 8.2 bcm (2050)



Contribution to EU/IT goals
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EU27: 38 bcm (2030),  91 bmc (2050)
IT:        5.6 bcm (2030), 8.2 bcm (2050)Assumptions for Potential estim. EU-27 Biomethane and IT  (Gas4Climate) :



Contribution to EU/IT goals
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EU on Carbon and Sust.Fuels: REDII - IR

COMMISSION IMPLEMENTING 
REGULATION (EU) 2022/996 of 14 June 

2022 
on rules to verify sustainability and 

greenhouse gas emissions saving criteria 
and low indirect land- use change-risk 

criteria 

David Chiaramonti
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“Biofuels Done Right” can be Carbon Negative, support 
EU farming and even reverse ILUC, 

• Carbon NEUTRAL vs Carbon NEGATIVE:  renewable BIOfuels can be C-Negative
• Biogas Done Right and Digestate, or Pyrolysis of residues to Biochar are some examples
• Fully deploying REDII-IR (Esca factor à C in soil in GHG assessment). Reverse ILUC?
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LTAG Scenarios (ICAO, March 2022)

Key messages from ICAO

None of the scenarios reach zero CO2 emissions 
(Net Zero) using in-sector measures only. 

Offsetting needed.

• Aircraft Techn: Advanced tube and wing, unconventional airframe/propulsion concept aircraft, non-drop-in fuels such as battery electric etc
• Operations: improvements in the performance of flights across all phases

Operations
Biomass SAF
Gaseous Waste SAF

Atmospheric CO2 SAF

Hydrogen

Aircraft Technology

• ICAO, 2017 à 142 Mt CAF at 2010 à 570-860 Mt at 2050 (Intern. Aviation) + 400-600 % !!

• 100% CAF substitution (MAX scenario) – 170 new biorefineries each year from 2020 to 2050 (15-60 $B/y) –

• MAX would reduce CO2 emission by 63%

David Chiaramonti
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Conclusions (1)
• Significant increase in biofuels demand in transport if advancements 

in electric vehicle battery technology, alternative fuels infrastructure, 
electrolyzers, and direct air capture technologies lag behind
expectations by 2030 (LTD scenario). 

• If so, biofuel demand could rise by up to 2.5 times compared to 2021 
levels (up to 42.8 Mtoe in 2030 compared to 16.5 Mtoe in 2021).

• Advanced biofuels will constitute about ∼50% of all biofuel demand, 
translating to > 1/3rd of all renewable energy consumed in transport by 
2030.

David Chiaramonti

• FEEDSTOCK POTENTIAL: 310 to 836 million dry tonnes (132 - 353 Mtoe/yr) for 2030, and 294 
- 892 million tonnes (128 - 382 Mtoe/yr) for 2050.

• The largest potential in AGRICULTURE: primary residues from arable crops, manure and 
stemwood and primary forestry residues. 2050: dedicated lignocellulosic crops and oil 
crops on unused degraded lands and as cover & intercrop in combination with food 
production
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Conclusions (2)
• INDUSTRY ASSESSMENT: capacity expansion for advanced biofuels 

and biomethane could reach 23.6 Mtoe/yr by 2030 satisfying demand 
of all other sectors in addition to transport.

• Biomethane is anticipated to be the most significant contributor, 
though there is uncertainty regarding its availability for transport and 
the fleet’s readiness for high biomethane usage

• ADVANCED BIOFUELS: The present production capacity for advanced 
biofuels and biogas, standing at 4.6 Mtoe/yr, is projected to 
potentially increase sixfold, reaching around 27.4 Mtoe/yr by 2030.

• Potential synergied with RFNBO

David Chiaramonti

• ENVIRONMENTAL & SOCIOECONOMIC IMPACTS: depending on scenario, avoided 
emissions by biofuels at 2030 could range from 70 to 126 MtCO2eq/yr (27 – 65 
MtCO2eq/yr Ann.IX-A, 10 – 15 MtCO2eq/yr Ann.IX-B). By 2050, > 151 MtCO2eq/yr.

• > 53,000 new jobs could be generated by 2030, with the potential for this number to 
increase to > 190,000 by 2050 in the central scenario, which would represent about 0.1% of 
the total EU jobs as of 2022.
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Conclusions (3)
• Carbon Negative biofuels: Biofuels are the only case of alternative 

fuels that can - already today, high TRL – be C negative, i.e. remove 
Carbon from the atmosphere.

• Not only: Carbon can be delivered to soil and other uses
• Anaerobic Digestion and Biomethane can be a champion in C-

Negative chain, with Manure and Rotational/Cover crops.
• Deploying the environmental and economic value in Digestate is key!
• Reverse ILUC Biofuels: when this model is applied to dry marginal 

land, it can restore soil and support sustainable food production. It can 
be a reverse ILUC model.
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