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Executive Summary

In April 2018 the Renewable Energy Sources Unit in DG RTD organised the Horizon 2020
Workshop on Bioenergy, Advanced Biofuels and Renewable Fuels. The workshop
successfully brought together a portfolio of around 50 projects funded by the Horizon
2020 Secure, clean and efficient energy Societal Challenge. Projects are spanning the
entire Technology Readiness Level (TRL) chain, from breakthrough technologies over
applied research and demonstration to pre-commercial scale financing. The mix of low-
TRL and market-close projects and different technological sub-chains formed a fruitful
basis for the workshop.

Active participation of the project teams provided fundamental input to the way forward
for research and innovation in the area of bioenergy, advanced biofuels and renewable
fuels.The detailed objectives of the workshop were:

- To identifying the progress made in research and innovation in the sector
through support under the European Union's Framework Programme Horizon
2020.

- To discuss gaps and needs for further funding, as well as measures of pushing
innovation to the market.

- To obtain the project's views on future research, development and innovation
needs.

Thematic topic sessions were organised: next generation biofuels, intermediates,
advanced biofuels demonstration, aviation biofuel and international cooperation,
bioenergy cogeneration, market up-take-measures for solid and gaseous and liquid
biofuels, market up-take-measures with strategic Initiatives and coordination with
Member States. Short project presentations were made in each of the sessions. They
served as primers for the break-out sessions where the participants discussed the
following questions:

1. How was the specific challenge of the topic addressed?

What is the expected impact?

3. Based on the progress achieved in the current project portfolio, what is the
way forward?

™
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The workshop closed with reports from the break-out sessions and a common synthesis
discussion. Conclusions of the workshop discussions are the following recommendations:

e A vast portfolio of technologies and value chains combining feedstock types
to conversion processes exists at different TRL. Currently novel breakthrough
technologies have emerged, showing the importance of co-development of
different TRL pathways in parallel, resulting in different time horizons for
their realization and expected impact.

e Support is necessary at all TRL stages and value chains to address challenges
in conversion technology, feedstock supply and logistics as well as
commercial uptake to respond to both technological and commercial
challenges and risks at different development stages.

e Flexibility of installations to feedstock type and conversion technology are
needed for cost-effective marketable products and therefore feedstock
sourcing and conversion need to be co-optimized.

e Collaboration across EU and internationally is key for the development of the
sector.

e Understanding of innovation potential is already necessary at early stages of
development, including the identification of bottlenecks, needs for integration
and alignment of programmes, market barriers, removal of non-technological
barriers for technology development, harmonisation of support schemes and
markets.

e A Regional approach, market players clustering and SME support are crucial
factors for market uptake of innovative solutions.

e Value added from social and environmental benefits should be linked to the
bioenergy products and measures to support the internalization of the
generated additional value are necessary to ensure that innovation can feed
effectively into regulation (climate target setting and regulation relevant for
the respective markets, e.g. CO2 pricing, circular economy, sustainability,
standards.

e Communication and dedicated education measures are essential for
successful implementation of technologies, e.g., dedicated courses in
curriculums and programs

e New modes of support of the area should be considered (e.g. PPP) and
new/improved financial instruments could contribute to cover commercial
risks that remain even when implementing the INNOVFIN instrument (e.g.
complementary post-demo projects, follow-up grants, mechanisms for better
bankability, supporting business plan development, etc.)

The consolidated information collected from the workshop is a useful source of
information and it is presented in Annexes (Annex I -Concept note and agenda, Annex II
-sessions, project and poster presentations, Annex III- CORDIS projects abstracts, Annex
IV -List of Participants).

Maria Georgiadou & Thomas Schleker
Policy Officers
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Annex I - Concept note and Agenda

The Unit Renewable Energy Sources of the European Commission's General
Directorate of Research and Innovation organises a workshop that will bring together
current Horizon 2020 Research and Innovation on Bioenergy, Advanced Biofuels and
Renewable Fuels.

The workshop will aim at identifying the progress made in research and innovation in
the sector through support under the European Union's Framework Programme
Horizon 2020. Based on the current project portfolio we will want to discuss gaps
and needs for further funding, as well as measures of pushing innovation to the
market. Active participation of the respective H2020 projects (spanning the entire
TRL chain, from breakthrough technologies to applied research and demonstration to
pre-commercial scale financing) is fundamental in this discussion. It is expected that
the workshop will provide input to the way forward in the area of bioenergy,
advanced biofuels and renewable fuels. We will seek projects’ views on future
research, development and innovation needs, market up-take, as well as non-
technological ways of support through new tools, national actions and innovative
financing mechanisms.

As a follow up, we envisage a collection of recommendations for policies based on

project results and on the effectiveness of guiding innovative solutions to the
market.

A draft agenda for the event is attached.
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Day 1 Development and Demonstration of Technologies
14:00 - Welcome

14.05 European Commission DG RTD

14:05 - Keynote address

14.35 European Commission DG RTD

14.35 - Overview of the project portfolio and statistics

14.50 Executive Agency INEA

14.50 - Next generation technologies for biofuels and sustainable
16.00 alternative fuels

Project coordinators

16:00 - Coffee break

16:30

16.30 - Demonstrating advanced biofuel technologies

17.00 Project coordinators

17.00 - Next generation technologies for renewable electricity and
17.35 heating & cooling

Project coordinators

17.35 - From Topic to Project: What comes next?
18.05
Breakout in working group sessions

Q1: How is the specific challenge addressed?
Q2: What is the expected impact?
Q3 : Based on the progress what is the way forward?

18.05 - Roundtable: How do we build on the assets in the H2020 project
18.35 portfolio and what is the way forward for R&I on bioenergy, advanced
biofuels and renewable fuels.

18.35 Closing of the day
18.40 DG RTD
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Day 2 Deploying technology and Developing Synergies

8:30 - 8.45 Market up take and Coordination with Member States
DG RTD

8.45 - Market up-take in bioenergy

10.05 Project coordinators

10:05 - Coffee break

10:15

10.15 - Coordination with MS and stakeholders

10.50 Project coordinators

10.50 - Financing innovation: The InnovFin EDP and the case of CHO-

11.10 TIPER

11.10 - From Topic to Project: How do we create success?

11.40

Breakout in four working group sessions

Q1: How is the specific challenge addressed?
Q2: What is the expected impact?
Q3 : Based on the progress what is the way forward?, 10 min each [:

min
11.40 - Roundtable: Bridging the gap to the market with the H2020 toolset
12.10 and the way forward for MUM and EU/national support on bioenergy,
advanced biofuels and renewable fuels.
12.10 - Closing of the event
12.30 DG RTD
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Annex II - Sessions, project and poster presentations

55
56
57
58
59

Presentation Cordis Abstract
2GBIOPIC : 432
4REFINERY 61 434
ABC-SALT 67 436
ADVANCEFUEL 73 438
'BABET-REALS 79 440
BECOOL 87 442
BESTF 444
'BESTF2 93 446
'BESTF3 448
‘Bin2Grid 99 450
‘BIO4A 113 452
'Bioenergy4Business 119 454
'BioEnergyTrain 157 456
‘Biofficiency 163 458
‘BiogasAction 169 460
‘Bio-HyPP 175 462
‘Biomasud Plus 183 464
‘BioMates 189 466
'BioRES - 468
'BIOSURF 195 470
Bovin : 472
‘ButaNexT 201 47

Page 10



Horizon 2020 Workshop on Bioenergy, Advanced Biofuels and

Renewable Fuels

207
213
219
225
231

237

243
249
255
261
267
273
281
287
295
301
307
313
321
327
333
339
345
351
357
363
369
375
381
389
395
419
425

476
478
480
482
484

486

488
490
492
494
496
498
500
502
504
506
508
510
512
514
516
518
520
522
524
526
528
530
532
534
536
538
540
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Turning unexploited food waste inte biomethane
supplied through lecal filling staiions netweork

BAGKGROUND.

In EU around 90 mil tons of food waste is produced annually, or around 180 kg/person.

While usage of food waste for biogas production is renewable resource of energy, still 40%

of biowaste in EU goes to

landfills, and in some Member States almost completely.

Estimation is that about one-third of Europe's 2020 targets for renewable energy in

transport could be met by using biogas produced from biowaste, and around 2% of the

EU"s overall renewable energy target could be met if all biowaste is turned into energy.

TARGET CITIES

Promotion of segregated food waste collection
from specific and various waste producers
(food and beverage industry, catering, residential)
in order to produce biofuel (biomethane) and
usage through local filling stations network.
Concept implementation for the target cities is
based on different events, including workshops,
foodwaste working group meetings and study tours.

Within Bin2Grid 4 European target cities are
supported for biofuel production from food waste.

City of Zagreb (Croatia) A :
City of Skopje (FYR Macedonia) - .'I'
City of Malaga (Spain)

City of Paris (France)

BiIIN2/GRIDERPAR{IIN ER'S

Zagreb Holding, Croatia

UNIZAG FSB, Croatia
WIP-Renewable Energies, Germany
Gussing Energy Technologies, Austria
City of Skopje, FYR Macedonia

JSP Skopje, FYR Macedonia

IAT, Spain

ORDIF, France

BIN2/GRIDICOORDINATIGN
Zagreb Holding - Cisto¢a, Croatia
Bojan Ribi¢

bojan.ribic@zgh.hr

Web site:
Duration:

www.bin2grid.eu
01/2015 - 12/2017

www.zgh.hr
www.cistoca.hr

This project has received funding from the European Union"s Horizon 2020
research and innovation programmme under grant agreement No 646560
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BIOENERGY VILLAGES

7 VILLAGES ONE TARGET - INCREASING THE MARKET UPTAKE OF SUSTAINABLE BIOENERGY

Jens Adler, Franziska Harter, Dominik Rutz, Konstanze Stein, Martin Hoher, Martina Krizmani¢, Natasa Markovska, Daniel-Alexandru Cosnita, Nike Krajnc, Miodrag Gluscevi¢

CHALLENGE OBIJECTIVE RESULTS
Many South-East European countries have high biomass The overall objective of BioVill is to support the e Enlarged capacities & awareness of local stakeholders
potentials, but they are often not or inefficiently used.  development of regional bioenergy concepts and the and citizens regarding bioenergy opportunities

The challenge is to increase the market uptake of establishment of Bioenergy Villages in Macedonia, ¢ Improved planning and multi-stakeholder involvement

bioenergy by establishing sustainable local bioenergy  Serbia, Croatia, Romania and Slovenia by transferring e Increased market uptake of bioenergy supply chains

supply chains and thereby supporting regional economic  existing experiences from Austria, Germany and other e Strengthened local and regional economy

development. European countries to the partners in South-East Europe. e« Initiation of at least 5 bioenergy villages up to the
investment stage

WHAT IS A BIOENERGY VILLAGE? HE BN )

A bioenergy village is a village, municipality, settlement or community or a part of it which = —

produces and uses most of its energy demand from local biomass sources, e.g. agriculture, _.f -

forestry and waste as well as from other renewable energies. Bioenergy villages usually J m
combine several technologies for energy and heat production with a local heating grid. “‘, g

KEY CHARACTERISTICS OF BIOENERGY VILLAGES:

OVERALL SUSTAINABILITY: The whole bioenergy value chain from the local production of bio-
mass up to its utilization supports economical, ecological and social sustainability.

ENERGY SELF SUFFICIENCY: A large share of the power supply and the heat demand is covered by
locally produced biomass and/or other renewable energies.

LOCAL OWNERSHIP: The business model allows citizens, energy consumers, farmers and forest

owners to become shareholders of the installations. W

REGIONAL DEVELOPMENT: The added value remains in the village and supports the local and
regional economic development.

PUBLIC PARTICIPATION: The creation and management of the bioenergy village is based on a high % ¥
level of public participation.

RESCURCE EFFICIENCY: The energy cencept cf a kicenergy village incluces alse energy efficiency
anc energy saving n"easures. COMNSTRUCTION &

START CPERATICN I&

PROJECT APPROACH
BLSENESS MODDEL DEVELOFMENT NITIATION OF JIOENERGY VILLAGES DMSSEMYNATION & UP-SCALING
» uadelines on Enancing cpfiond, somracks. = Promaotion of investment opporbornitiey = Cros bordet mochange of
arwnership models, and businest models for + Drasring implementation by kethers of ERpariEnct BUSINESS
et el AR i gt MOOEL &
» Training on Prancing sthivses & apingd models « Mobilization of oo suggort schimres w lndo materisd
+ Calculabion of indrideal business models for the and Incentives = Repltaton vilapes INITRATEOMN
peospesive bloerengy villapey
PLAMNING & ASSESSAEENT STAKEHOLDER MNVOLVEMENT
s davesament of incel heat demand = Set-up ol local Moenergy working proups
- fupply | = Formvalation of (britegic Bloenengy poak
. nem::mmm chains # Establishment cf]-:-:.llll'rhm'ﬂnn::.m TECHNICAL PLANNING
= Plarwing of ditrict heabing retwerks # Facirtation of rforemation durgs for cifinens B CITIZEN ACTION
s Tachnological & i viakilify = g g pobEical by 4 [ ]
= Prometion of small ncale hedting iyiterma. Uesderitanding
FRAMEWDIRE &MALYSIS ENOW.HOW TRANSEER
+ Poloy bramework and mcenbves in Macedona, = Handbook on e practice bioenergy villages
Serhla, Croatia, Bomania and Slowvenia from Germany DML, Sandria (AT) & Ceoatia FRAMEWORK ANALYSS &
= Local biognergy potential in the marpet wilages = Boedy Tours 0o Boesergy villages in DE & &1
= Euiiting {bis-losergy inlrastructess » [Fangs Between aeperti fram AT and I FI:IHMATIC‘N;HH OW-HOW TRANSFER

* Sorkehennomis i ment stakrholders from the tange! couniried

LOCAL LEADERS' INITIATIVE

BioVill is a three years project supported by the European Union's I I = n F 1
Horizon 2020 and i ion p and i gl ﬂ' S E:_ "
by the following partners: WP . | KEA [ o = [

Contact: Jens Adler

Dy h ft fr ional beit (GIZ) GmbH
Hoyerswerdaer Str. 5 This project has received funding from the :%, For more information visit
European Union’s Horizon 2020 research and innovation

D - 01099 Dresden o -
programme under Grant Agreement N° 691661
Tel. +49 (0) 351 850342-10 www.biovill.eu

Email: jens.adler@giz.de




What is it?

Heat-to-Fuel is a Horizon 2020
EU-funded project carried out by 14
partners from across Europe that aims
to deliver the next generation of biofuel
production technologies supporting the
de-carbonisation of the transportation
sector.

Objectives

In numbers, Heat-to-fuel aims to:

Deliver cost-competitive technologies
achieving biofuel prices below €1 per litre. This
is achieved by a 20% cost reduction in the
biofuel production processes;

Contribute to delivering goals of EU’s energy
security by increasing the share of local
resources used for producing energy, and thus
reducing EU’'s dependency of energy’s imports;

Project Facts

highest efficiency

Why HtF?

Transportation fuels corresponded in 2013 to 31.6% in
Europe of the final energy consumption. The source of
this energy depends to a large extent on fossil fuels
import, being diesel and kerosene the two major fuels for
heavy trucks and air transportation. Thus, decarbonised
production diesel and kerosene as alternative to fossil
fuels becomes relevant for reducing carbon emissions in
these two means of transport. Heat-to-Fuel will
spearhead EU’s research in grasping the opportunity to
provide efficient technologies and processes for
decarbonised fuels for the transportation sector

NOVEL 4-DESIGN

TECHNOLOGIES MODELLING

TESTING | ANALYSIS DEVELOPMENT

HARDWARE
INTEGRATED == LA

REPRESENTATIVE OF NEXT GENERATIONS OF SUSTAINABLE BIOFUELS TECHNOLOGIES

At the end of the project, the technology will be market ready in around 7 years
The know-how acquired will allow scalability at a demonstration level before commercialisation

Increase the quality of the biofuel resulting in
5% life-cycle green-house gases emissions

reduction;

Support local economies by generating 80-100
direct and 250 indirect jobs each time a new

Heat-to- Fuel biorefinery is built;

Prove the technological feasibility and
economic worthiness of the concept acting as

a catalyst of future industrial units.

Title: Biorefinery combining HTL and FT to convert wet and solid organic, industrial wastes into 2" generation biofuels with

Acronym: Heat-to-Fuel Budget: € 5.896.987,50 Type of action: Research and Innovation Action  Duration: 48 months

SOLUTION

This project has received funding from European Union’s Horizon 2020 research and
innovation programme under grant agreement n° 764675
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REWOFUEL

RESIDUAL WOOD CONVERSION TO
HIGH PERFORMANCES DROP-IN BIOFUELS

HYDROLYSATE ISOBUTENE GASOLINE, JET FUEL

WOOD RESIDUALS
L

graanul Imvest

)\GLOBAL BIOENERGIES

LIGNIN BITUMEN
® =

» EUROPEAN CONSORTIUM TO VALIDATE A NEW VALUE CHAIN (FROM WOOD RESIDUALS TO
DROP-IN BIOFUELS) AT DEMO SCALE

» EUROPEAN UNION GRANT: €13.9M

» PARTNERS: GLOBAL BIOENERGIES, GRAANUL INVEST, SEKAB, NESTEJACOBS, REPSOL,
SKYNRG, AJINOMOTO, PEAB, TECHNIPFMC, IPSB AND JKU

A GropaL Bioenercies GEKEE NESTE |AGDEE ;ﬁ "o Jx

EkyHRG =

AINOMOTE  SEPPEABS draanul Invest W TechnioFRaC iﬁ'm

FORESTRY RESIDUES EUROPEAN UNION : 2015

Harvest residues (kt/a) Coniferous Non-coniferous Residues from sawnwood production (Kt/a)
Branches and various cut-off 36.047 26.687 Saw-dust 10.488
Bark 13.045 5.400 Wood chips 28.602

Foliage 19.905 3570
Total | 698 | 35588 | \ 39.089

» AVAILABILITY OF WOOD HARVEST RESIDUES IN EUROPE (2015): 105 MT PER YEAR. AVAILABILITY
OF RESIDUES FROM SAWN-WOOD PRODUCTION IS ESTIMATED TO BE ABOUT 39 MT PER YEARIN
EUROPE

» TOTAL FEEDSTOCK AVAILABILITY OF 144 MT PER YEAR IN EUROPE.

» OUT OF 160 MT OF GASOLINE + JET FUEL CONSUMED EVERY YEAR IN EUROPE, THE REWOFUEL
PROJECT HOLDS THE POTENTIAL TO PRODUCE MILLIONS OF TONS OF DROP-IN FUELS (GASOLINE
AND JET FUEL)

@ e IV

GLOBAL SUSTAINABILITY ANALYS OF ENTIRE VALUE CHAIN

_A_GLOBAL BIOENERGIES

BIO-IBN PRODUCION

BN FERMENTATION
HYDROLYSATE I TR
FRACTIONNING AESIDUES I—’
& HYDROLYSIS BN
OLIGOMERIZATION

LIGNIN "
MICROBIAL PROTEIN
FOR FEED
el i T0

= N
JET FUEL
A

SPEAB= Skyhi

HEAT

BIO-IBN CONVERSION

FEEDSTOCK
SOURCING
& EXPLOITATION
OF THE GLOBAL
PROCESS

/|

[ELIILI2 1]

SEKRB

EI'HI'I-\.I“I‘:'-IH'

PROCESS INTEGRATION
& ENGINEERING

ISOOCTANE

"
. E"‘" -

&

"-1.: Lo 2 W TechnigFhc

www.globalbioenergies.com
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Project presentation

This project has received funding from the European Union’s Horizon 2020 research and innovation
programme under grant agreement No 727531
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