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INTRODUCTION BACKGROUND TO ANDMAIOF THE PLATFORM
MEETING

The Paris Agreement has renewed efforts to tackle climate change with #tegrfoggal of keeping

the increase in global average temperature to well below 2°C aboveirmastrial levels. In this
context, energy intensive industries play a critical irolechieving such a goal, as they represent
about 24% of global greenhouse gas (GHG) emissions and 36% of global total final energy
consumption (2014 dafa)However, the financial and competitiveness cost for switching to new
industrial processes requigggnificant upfront investment with no guarantee of returns.

Over the last couple of decadése European Union has put in place a series of legislative measures

to help decoupling industrial production from;@@issions, notably: the Emissions Tragstgng
Directive on Energy Efficiency, Industrial Emission Directive, Ecodesign Directive, Energy Performan
of Buildings, Electricity Market Design, Renewable Energy Directive, the 2020 Climate and Energy
Package, the 2030 Climate and Energy Framewank, the 2050 Low Carbon Road Map. Through

the LIFE programme and its Climate Actiopsagramme, the European Union has set up a financial
instrument that contributes to the development etdolaon technologies, the uptake of Best Available
Technique®AT)and the demonstration of good practices in the energy intensive sector.

LIFE platform meetings aim to promote the exchange of knowledgd good practices, tfacilitate
networking and synergiesamong LIFE projects active in the same broad policyasse#o provide

policy feedback to policy makersSuch meetings also engage other relevant stakeholders from the
European institutions, national and local authoritiesouMty and the private sectdmsinteraction
enables the exchange of viewstbe content and implementation ofg€licies anctan contribute to

new or improved legislation.

As the firstplatform meeting to cover Energy Intensive Indusinies the start of the LIFE programme,

the Utrechimeetingattractedsomeseventy participants includibgneficiaries of th&IFE and H2020
programmes policymakers from the EU and national level, civil society and private sector
representativewith the overall goal taliscuss how Energy Intensividustries (Ell) can contnilbe

t o i mpl ementing t he E u r enmpssian® reduatianand, Gwentudlp a d ma
decarbonisation. Thaatform meeting covered thglass, ceramics, cement, steel and other metals
sectors

The meeting included three main parts:
o Plenary sessions dime policy context, implementation support mechanisms and technological
solutions;
o0 Working groups focusing on key issues of shared concern and possible synergiethh@mong
participating projects;
o Visitto a LIFE and a Horizon 2020 project, from the gladsteel sector respectively:
- LIFE OPTIMELDemonstration of thermochemical reforming of natural gas for reducing GHG
emissions in energy intensive industries (LIFE15 CCM/NL/000121),
- LOCOZ2FE Development of low CO2 iron and steelmaking integrated psoaage for a
sustainable European steel industry (H28R@E11-2014).

1" Tracking clean energy progress"”, International Energy Agency, 2017.
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PART ® SUMMARY FOR POLRIXKERS

The platform meetingn climate change mitigation in Energy Intensive Induktisésted that
European industry has the skills, ideas and willingness to innovate along decarbonisation pathways
that contributeto achievinghe EU emission mitigationgats

Barriersto deployingbreakthrough technologieshich are at the research or pilot phaaes not
only technicalThey also haveery muctio do with the framework of policigsindingmechanisms
incentives and disincentiyes in place.Theefore, therole of policymakersand financial institutions
as well as the overall functioning of the econ@reykey to enabling the transformation of industrial
activitiesowards an increasingly decarbonised future

Below are somkey policy recommadationsthat emerged from the discussibelsl between a well
diversified group ofsome70 participants, which included representative@ ©LIFE projectsnd

Horizon 2020 projects from the glass, steel / metals, cement and ceramics sectors, the European
Commissionhe Executive Agency for Small and Medgired Enterprisd€ASMJE the European
Investment Bank (EBEOs and consultancies:

Need for longterm vision, support and policy coherence

1 The industry is ready to innovate in a clirfaendly direction but needs support with vision and
longterm duration, commensurate with the-tengy character of the large investments that need
to be made.

1 Seve al opush and pull 6 policies and instrume.]
at the EU, national and regional lewskre mentioned by the participarts conducive reduéng
the investment risk of the industry and triggemore releant investments.

1 The stability (longerm perspective), credibility and coherence of climate/energy/industry policies
are key parameters; the rules should be known in advance by the Ells to be considered in their
longterm strategies.

1 The role of the LIBd H2020programmes was highly appreciatbg the participantssome of
whom suggested thatstep furtheishould be taketowards longterm grantswhichwould help
alleviate the high level of risk, long R&D time, and substantial investgetsl.

The role of the EU Emissions Trading System (ETS)

91 Carbon pricing is a key driver @f low-carbontransition butannot be used as the only lever to
trigger investments in breakthrough technologies.

1 Pricingmechanisnshouldoe designedoroperly so ago mtigate the riskof ccarbon leakagé

1 A minimunrfloor price could provide more lofigrm certainty needed for investors in4cavbon
innovations.

The ple of financial institutions

1 To scale up, successful LIFE and H2020 projects in climate mitigatesiliande (adaptation)
need access to markets (funding).

1 Clear standards are needed for financial institutions to identify and support greercatban
projects.

1 The LIFBrogramme could serve as a validation tool, allowing successful projectstradiast
consideration regarding funding by financial institutions likEdh@pean Investment Bank (EIB)
(e.g.fromEIB and.IFB BF4EE financialstrument Private Finance for Energy Efficiency



Complementarity of sectors and broader sustainability

T

The energy and industry sectors should be better coordinated in their moves towards
decarbonisation. A key issue for industry is reliable energy supply at reasonable cost, which could
lead to electrification of industrial processes, if secured. Othetiésadustry will continue to
explore alternative fuels such as biomass, which would then be needed qukamngges

The demand side has an important radeplay in encouraging industry transition towards
decarbonisation. Green procuremhés a key tooln supporting the market introduction of {ow
carbon products by establishing niche markets.

Environmental/social benefits of industry innovation towards decarbonisation should be better
monitored, measured and promoted, for example through monetisatiawarehess raising.

The participants proposed to further link up the pHeBramme to theglobal Sustainable
Development GoalSDGs)



PART B SESSION SUMMARIES

The Platform Meeting was structured into four sessions, which started after itdeN@fitomeby

Mr Marco Van Valburgand MrFrank Schuurmang_ibbey, host project Optimelt, see information on
the project irAnnex 4 andby MrsLaura Giappichel(EASME). Mkdayke Derksenfrom the Office

of the LIFE National Focal Point for The Netids / Netherlands Enterprise Agency (R\&R)p
addressed a greeting to the meeting participants and shared an overview of LIFE projéets in
Netherlands.

Session 1- EUlevel policies on energyintensive industries, GHG
emission reduction and energyféiciency

This first session was moderated bykinzimmler (Head ofSector Climate Actior2020,EASME)
and aimed toinformthe audienceabout European and national policies affecting energgnsive
industries.

After a short introductioto EU Emission Trading System (ETS) key facts and figuiestrMr
Grzesikowski (Policy Officer, DG Climate Action, European Commission) presented the ongoing
revision process of tlier Pirective in view of phase 4 (202512030). The Directiv@implementaon

started in 2005with the ainto reduce the GHG emissions by 20 % by 2020 (compared to 2005
levels), knowing that the ETS covers about 45 % of EU GHG emissions. The reduction effort must b
doubled during phase 4 compared to the three first periodh,aweduction goal of 43 % by 2030.

To reach this objective, Mr Grzesikowski
explained that the EU ETS will
strengthened, by increasing the anni
emission reduction cap froh.74 % per
year during phase 3 ta2.2 % per year
during phase 4. The mecksn to reduce the Auctioning by
surplus of emission allowances in the car Member
market, the Market Stability Reserve (MS :
will be reinforced and the amount ¢
allowances to be put in the reserve will |
doubled between 2019 and 2023 (24 %)
Free allocations will be praoiged for a
decade to preserve EU INAUST! _ * Allowances dedicated for auctioning that may be converted

competitiveness and avoid carbon leakages. However, the syfdtem allocatiorhas been revised
to focus on sectors at the highest risk of relocating their production outside oAtralitdikey pillar
of the revised Directive will be the inclusion of two new funds fecddwon transition, i.e. the
InnovatiorFund (based omthe existing NER30Brogramme) and th&lodernisatiorFund.

Structure of the EU ETS in Phase 4
(15.5 billion allowances)

States

Innovation fund

Free allocation buffer*
Modernization fund

Mr Marc StreefkerKProgrammeManager onEnergy Hficiency, Dutch Ministry Bconomic Affairs
and ClimatePolicy) was invited to present the mechanisms put in place by the Dutch Government to
reduce the GHG emissions of Dutch industryigedsatorsiot covered by the ETS).



Mr Streefkerkemphasised the existence of L-dmegm Agreements (LTA) that are signed between the
Government and companies to promote energy savings in industry, service and agricultgral sector
They have been part of the Dutch energy policy since 1992 and now ifiybl\ecompanies (1,000

under the MJA3 schemes for4f0IF5 industries and 110 under the MEE scheme for ETS industries). This
corresponds to an annual energy consumption of about 829 PJ, i.e. 80 % of industrial energy
consumption in Netherlands and 25 % ahlt energy consumption. These agreements lead to
obligations and benefits. An energy efficiency plan is defined with the support of the national energy
agency (at least 4/ear duration) and 60%

verified by the Ministry. Measure

should be put in place to recel 0%

energy consumption with a payback
less than 5 years. Once launched, i
implementation of the plan is regular
monitored by the national agency. Tl
results of these instruments have b
satisfactorywith 112 PJ saved in tota
between 2008 and 206 and an 10%
increase in energy efficiency of 20 ¥

40%

30%

20%

Aandeel van energiegebruik

0%

The conditions of agreements evol 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016
over time to include more features ar s Proceseficency s eeneficency
a global climate agreement is unde Dudrzameensrge = bl 2020

prepal’atlon (exceed|ng EU goa|S) 00000 Streefwaarde 2020 proceseficiéntis

Energy efficiency and transition are encouraged by other gépeligies/legislations such as energy
and/or energytax, renewable energy subsidies, Demonstration Energy Innovation (DEI) grant scheme,
Energy Investment Allowance (EbAinvest in energgfficient technology and durable energy under
favourable fiscatonditions).

Interactive panel session with Q&A involving the following LIFE projects and stakeholders:

The above two presentations were followed by an interactive discussion involving Mr Grzesikowski,
Mr Streefkerkand three discussants with LIFE project experience:

1 MrFrancesco NicolliResearch Associate, European University Institude)iced the LIFE15
GIC/IT/000051 & LIFE SIDE project, which is under implementation by academic stakeholders
and mainly aimsotsupport the EU policy makers in the ETS Directive revision. It merges the
conclusions of the EU ET$ast evaluation (2009 2015 period) with feedback from
stakeholders collected through the organisation of workshops. An assessment report was
developel on the oOoOhot topicso6 of the ETS and i
been approved, in the last part of its activities, the project will also focus on the extension of
the EU ETS to other fi8d countries.

Mr Nicolli briefly presented sonkey conclusions of the assessment report:

- Free allowance allocatiosmce phas8, the methodology to allocate allowances has been
improving.

- Impact of EU ETS on competitiveness and carbon: lda@ge no evidence of the negative
impact of the ETShandustry loss of competitiveness and subsequent relocating outside of the
EU, which would lead to carbon leakage.

- Capacity of EU ETS to supportdarbon investmenthere was a clear agreement among
academic community and stakeholders that the ESTBohdeen able to drive lowarbon

8



transition, due tahe financialcrisis context and a lack of regulation of free allowances.
Automatic mechanisms are needed to regulate the stock of free allowzaszss on clear
and longterm rules (which is one bétimprovements foreseen in phésd the ETS).

- Policy interactionsther policies and tools in addition to ETS are needed to address different
targets (e.g. tools for renewable energy development). However, it was found that some tools
have negativanteractions, which leads to lower prices of allowances and lower investment
capacities for lowcarbon transition.

T Mr Sam Van den PlagSenior Policy Officer, WWF European Policy Office) briefly summarised
the achievements made in the framework of LIEEC/BE/000590 6 LIFE MaxiMiseR project,
which ended in July 2018.

Mr Van den Plas confirmed that there is an urgent need to shift more public and private financial
resourcegowardsthe development of lowarbon technologies and infrastructuresngthe ETS
revenues from the auctioning of allowances. So far, 85 % of the ETS revenues have been invested ir
climate actionpf which 90 % are used in the country itself and 10 % go to international funds.

A matter of concern is that the emissions of Ellsuarently stable and do not decrease quickly
enough. According to the MaxiMiseR project conclusions, three main measures should be put in plac
to address this issue:

- More scarcity of free allowantesncrease the allowance cost and generate more resenue
from ETS. The cost of allowances has been increasing faster recently, which is a good signal
(the threshobhhshednreachbed)d/ t on CO

- Allocating more investment to develop breakthrough technologies (based on the NER300
Programme model)

- Improvig the quality of reporting on the useafowanceauctioning revenues by the member
states for a better monitoring/evaluation.

1 Mr Lars Nilsson(Professor, Lund University) is the coordinator of the H2020 project REINVENT
(Realising Innovation in Traasgifor Decarbonisation), which is an interdisciplinary ptiogct
includesnodelling, social sciences and demonstration actiiggiasm iso study and understand
transitions and emerging initiatives in sectoral contexts, where government cliyate poly
one of many factors that shape perceptions and strategies. Through a-bptigenspective,
REINVENT focuses on meat/dairy, paper, ptaatid steeld four industrial sectors that are
financially important, but where lesarbon transitions arstill relatively unexplored.

Mr Nilsson underlined that decarbonisation requires, in addition to new technical solutions, also non
technological factors such as supply chains, financing, trade, and social and economic impacts. Th
perspective is necesy for supporting the innovations and systede transformations that are
needed.

For instance, electrification of industrial processes raises the questions of supply security and
adaptation of energy infrastructure, which therefore changes the relapobetween the industry
and energy sectors.

The bespathwayfor decarbonisation aéach of thesectors targeted by the projeistclear for some
of them (i.e. paper industry) but remains to be defined for the @asttor.

Thesenitial comments wefollowed bydiscussions among the papesticipantsthe moderator and
the audience.



The ley conclusions &kssiorl can be summarised as follows:

x A more stringent policy is required to better regulate the carbon market and increase the
carbon price;the availability of free allowances should be decreased and eventua
suppressed.

x  The carbon price is not the only driver for lorigrm investments and camtensify carbon
leakage, if not properly regulated. It is therefore crucial to increase the invesits in low
carbon technologies and infrastructures.

x The stability (longterm perspective), credibility and coherence of climate/energy/industry
policies are key parameters; the rules should be known in advance by the Ells t¢ be
considered in their longerm strategies. For instance, innovative technologies were
developed in the energy sector where policies have been more stable (secured

<

investments).
x  The EU ETS is not the only policy instrument aiming to reduce the GHG emissions af Ells.
Sever al opaicslhé amdl i ci es and i nstruments

incentives) at the EU and national level are needed to improve the resource and energy
efficiency of industries. However, these tools should work more in tandem and should be
more coherent.

x Thedemand side has an important role to play; targeted green procurement enables the
market introduction of lowcarbon products by establishing niche markets and thus could
be one of the possible levers, but capacity building and networking are needed torowp
the knowledge of public authorities and other relevant stakeholders (i.e. final consumers).

x  The contribution of academics and NGOs is crucial to assess the performance of companies
in their transition to lowcarbon economy.

10



Session 2. Industry commments, monitoring and implementation
support mechanisms, including funding

The second session was moderated byHdnske De JondPolicy DirectoiCarbon Market Watch
and focused on the financial levers available to support the indushey liovtcarbon transition and
onthose that need to be reinforced/created to accelerate the transition.

Mslrena GabrielaitiengProject Adviser, H2020 Environment and Resources Office,) BaSkite
first speaker of the session and provided an overvietheEU funding schemes available for 2019
0 2020 and beyond.

First Ms Gabrielaitienegpresentednstruments that do not address speséatordut rather support
certain types obrganisations, such as the ;whichsupportdor-profit SMEs willing to
develop and bring to the market new products, services and business fhede!s
is meantfor industry consortidprivate for-profit). Then Ms Gabrielaitiene

presented asetof funding programmes addressing climate and environmsst@sOn the energy
efficiency topicshefocused orthe followingcalls for proposaldH2020 -

(Business case for industrial waste heat/cold recp¥¢2920 -
(Capacity building programmes to support implementation of energy Jatiig20 -

(Innovative financing for energy efficiency investents

Ms Gabrielaitiene also  briefly = = ==
presented thdollowingcalls H2020 - ) sectors/farea ) > Missions "W Continuous R& actions
(Negative emission:

A digitised, circular and carbon-neutral industry > 2050: Full decarbonisation of steel and

.. . hemical indust

and landuse based mitigatior T T R e e
assessment12020- —

(Building a watesmart economy anc e Uy
society. To concludés Gabrielaitiene

showed the trends for ti@st2020 period, based on the interim recommendations that had already
been formulated and should be finalised by the end of year. It can already be said that funding will
aim to support longeterm breakthroughthat can evolve into deployable technologies in the 2040
2050 horizon(i.e. zro-carbon processes for steel production and the chemical intdeesikthroughs

in Renewable Energy Sources (RIES),

Mr Hans Verboven(Executive Director, EY Clim&teange & Sustainability Services, Professor,
University of Antwerpgharal his expertise on sustainability management and value delivery. The
notion of Corporate Social Responsibility CSR)which covers economic, environmental and social
development was emphasized. According to Mr Verboven, continuous impravehesd fields
should be part of the development of any organisation. Taotsconsultantaje available to support

this proces and companies are advised to rely on them.

Companies can be the solution to environmental and social issues, but they need to find the right
business model to do it with the objective to create dhalee.

11


https://ec.europa.eu/easme/en/sme-instrument
https://ec.europa.eu/easme/en/eic-fast-track-innovation-fti
https://ec.europa.eu/easme/en/eic-fast-track-innovation-fti
http://ec.europa.eu/research/participants/portal/desktop/en/opportunities/h2020/topics/lc-sc3-ee-6-2018-2019-2020.html
http://ec.europa.eu/research/participants/portal/desktop/en/opportunities/h2020/topics/lc-sc3-ee-6-2018-2019-2020.html
http://ec.europa.eu/research/participants/portal/desktop/en/opportunities/h2020/topics/lc-sc3-ee-8-2018-2019.html
http://ec.europa.eu/research/participants/portal/desktop/en/opportunities/h2020/topics/lc-sc3-ee-9-2018-2019.html
http://ec.europa.eu/research/participants/portal/desktop/en/opportunities/h2020/topics/lc-sc3-ee-9-2018-2019.html
https://ec.europa.eu/research/participants/portal/desktop/en/opportunities/h2020/topics/lc-cla-02-2019.html
file:///C:/Users/SCH-P-CDI1/Documents/ALo/1_LIFE/2_Additional%20tasks/2018_PM%20EII/6%20-%20FR/ec.europa.eu/research/participants/portal/desktop/en/opportunities/h2020/topics/ce-sc5-04-2019.html

Subsidised projects can be considered ag-8ps wherea
certain amount dfmeis devoted talevelopinga technology
before reaching the markeMr Verbovenencouragedthe 4z Thinkas an engineer
project beneficiar i die starop S gt he b
entrepreneursind to useappropriatetools to do it (includg :n‘(’,’%:gllié‘gté:ngpc
measurement and monitoring). He underlined tlatyn / B vy
companiefail to commercialise their product/senbezause
they do not deliver something valuable for the custoieys. 05 Co<creationis key
success parameters are:
- Scalability: forward thinking, mindset, leveragii Sonchsion sdc EY
outside resources, lean manufacturing techniques, partner with big companies, continuous
innovation strategy
- Replicability: targeted customers and geographies, understandable/simple, franchising
models
- Viability: on economic and societal (environmenplegpurpose) points of view.

Sustainability is management
of operations and innovation

Measure and Monitor

Mr Antonio Lopez MartinezZEnergy EngineeEnergy Transition Programmes, European Investment
Bankd EIB)started his presentation bynderliningthat the EIB has the ambition that 35 % itsf
financial operations be relatetb climate actionThemain obstacldgo that, thoughis to identify
suitable projects with adequat®nsorti and capacity to measure impacts.

The presentation was focused onRhieate Finance for Energy Efficiency (PF4EE) instrumens, which
supportedwith resources from the LIFE Programmeaand to increase private financing for
investments in projects that enhance energy efficiency and thus to BElppariberdateson their

path towards achieving the Edergy efficiency targets

Mr LopezMartinez informed the audience on:

- The eligible sectors and technologeergy efficiency in existingesidential and public
buildings, renewable energy integrated in existing buildings, energy efficiency in production
facilities, energy efficiency in plic lighting infrastructure, cogeneration of heat and power,
energy efficiency in district heating or cooling.

- The implementation statl® Financialntermediariefrom 10 different EU countries had
submitted applications, out of which 9 have sigederation agreement@elfius Banque in
Belgium, Zagrebacka Banka in Croatia, Credit Cooperatif in France, Komercni Banka in Czech
Republic, Cyprus Cooperative Bank in Cyprus, BPER Banca in Italy, Banco BPI in Portugal, Ban:
Santander in Spain and PiraeBank in Greece).

- The three mechanisn (1)
included in the PF4E EIB Framework Loan
instrument; EIB Framewc o !
Loan (Ioaﬂ to financial Risk Sharin Financial EE Loans EE
intermediaries to finance Facility Intermediary Portfolio Investments
ener efficienc (2]
gy y | Expert Support Facility I

investments), Risk Shari _
Facility (covers losses incurred in the portfolenefgy efficiency @Iloans granted by the
financial intermediaries), xfiert Support Facility (consultancy services for financial
intermediarieso help thendevelop EE lending in a sustainable yvay

12



Interactivepanelsession with Q&A involving LIH2020 projects andstakeholders:

Theabovethree presentations were followed by an interactive discussion involving Ms Gabrielaitiene,

Mr Verboven, Mr Lopez Martinez and three LIFE/H2020 project representatives:

1 MrMichael Hayne(SeniorAnalyst, 2° Investing Initiativieroduced the LIFE16 GIC/FR/000061
0 LIFE PACTA project (15/06/20%v13/12/2019), which aims to readtvo mainobjectives:

- Developa frameworkto measure and assetd®e alignment of financial markets with climate

goals. This framework can form part of theR@TC stoetake, inform national dialogue

around policies, support potential policy adjustments, and allow governments to develop

voluntaryand mandatoryegulatory frameworks mobilie nonstate actorgor the alignment
with the Paris Agreement

- Provice financial supervisory authorities with the tools to measure and monitor financial risks in

capital markets associated with the s#ion to a lowcarbon economyto reducethe
information asymmethetween private sector actors and policymakersliomate policies and
associated market trends, ensure a stable and smooth transition toalaw economy that

does not disrupt financial markets, and to improve the efficient intermediation of capital in a

way that prices correctly lorigrm risks antdy extension reduces the costs of the transition.

The PACTA model has been tested3hropean financial institutions (Netherlands, Switzerland, UK)

and with a bank located in Californi&urveys were conducted but it i® 8Bbon at this stage to
conaldewhethera shift in financial institution investnpatiternshas really started or not.

1 Mr Marco Bares{Institutional Affairs and Marketing Director, Turboden SpA) illastvate LIFE

and H2020 programmes have supportadce 201Ghe developmentof ur bodends s ki

heat recoveryWHR)technologies (through Organic Rankigele process):

- LIFE HREIIl (201® 2012): screening of statef-the-art WHR technologigassessment of the
WHR potential bEEIs trough energy audits

- LIFEHREIDEMQ(2012 6 2014): implementation of thistwasteheatrecovery plant in steel

industryand @ntribution to the development and upgrade of regulations and incentive schemes

concerning energy efficiency in general and waste heat recovery in particular

- H2020- SILG W-HAVES (2019 2015): focused on finance, dissemination exyploitation
aspects

- LIFE WHINR017 6 2020): Energy service comparyJCQPmodel applied to a nevindustrial
sectorthe ESCO makes the investment in the technology, accordimgaeanomic model)

Mr Baresi underlined the delays in the development of waste heat re¢ovpower installations in
Europe (30 small medium size plants) compared to China (1,000 large size plargsg delays are
due to several barriers according Mr Baresi:

- Generallack of awareness

- Intensive capital investment requil@ter than traditional payback time expected by
industries

- Lack of support to innovatwhereas it shouloe continuoys

- Policy no connection between carbon leakage policy (e.g. incentives to reduce grid surcharge
costs) and mandatory investmenElfy no comprehensive definition of WHR, no common EU

incentive framework targeting WHR (i.e. White Certificates)

- FinanceNo publicinsurance mechanisms for Energy Performance Contracts and external

benefits not included in the investment evaluation.
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1 Mr Eise Spijker Energyclimate economist/researcher at Joint Implementation Netspmke
from his experience with th#2020 projectsSTORE&GO (Shaping theergy Supply for the
Future) and TRANSrisk (Transitions Pathways and Risk Analysis for Climate Change Mitigation an:
Adaptation Strategies).

Forthe STORE&GO project, Mr Spijker mainly underlinedtiedow-carbontransitiorshoud be fast

to reach the 2C target and will highly rely ogaseous fuel®r energy storaggt, CH produced
from electrolysis and methanati@spectively, dueto the fact that renewable energy sources are
volatile and generate electricity intermittently.

The TRANSriskroject aims to analyse thteansitionmechanismpgrocesses in various sectote T

project has been confirminthat transitionclearly needs to beaccelerated One main concern
highlightedoy Mr Spijker ighe mismatch between the traditional project implementation scales (e.g.
LIFE and H2020 projects) and theger scale(from the socieeconomic and geographicpoints of

view) that would be requed to properlyroll-outthe required transition. The good performance of a
technology can be demonstrated at the project scale, but this is sometimes insufficient to replicate the
technology at a larger scale, due to a number of other obstacles (infrastayjcdemand side, etc.).

More synergies should be created between these various scales of developmentamdspending

funding schemes.

As for session 1, these interventions were followed by a debate wiplarti@pation of thepanel
membersnd the audience.

The ey conclusions 8kssior2 can be summarised as follows:

x From their emergence to their commercialisation, industrial projects addressing resource
and energy efficiency issues can be financially supported by several EU funds and| the
ambition of the Commission (DG CLIMA, DG ENER, DG GROW) is to generally increase the
support to such projects (e.g. Structural Funds).

x  The main Ink between H202® LIFES EIB instrumentss maturity. Low TRL technogjies
will be ratherfinanced by H2020 while low/moderate TRL technologies will be financed
by LIFE andhigh TRL technologies will be supported by EIB tools. The interactions between
H2020/LIFE programmes and EIB instruments should be oeted, but already exis
through the PAFEE. Next stepto facilitate theaccesdo EIB instrumentfor successful LIF
and H2020 projects

x In terms of energy efficiency, good effortsave beenmade to reinforce the link betwee
financial institutions and stakeholders. However, tho$mve mainly beenapplied to the
building sector(e.g. energy management schemes, audits, loaeagrgy service markets
and should bereinforced in theindustrial sector

x Hnancial intermediarieshave a crucial responsibility in financing climatemitigation and
resilience (adaptation). t is the role of EIB tosupport this trend. Green, social and
sustainable bonds aremerging,but specific mechanisms should be developgbased on
capacity building and awareness raising. iRancial institutions need standards to define
green projectsand environmental/social benefits should be better monitored, measured
and promoted (e.g. through monetisation)

x Key success parameters of projects are scalability, replicability, economic and sogietal
viability. It is necessary tancorporate gcial sciences irR&Dprojecs seeking to develop
low-carbon technologies and productsA good stock of social science knowledges
needed at arearly stageto adequately prepareghe scaleup of a technology.

=)
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Session 3. Focus on technological solutions anBest Available
Techniques

Plerary Session 3, moderated by Mosé Moya(Scientific Officer, Joint Research Centre, European
Commissipnaimed to provide an overview of best available techniques to mitigate energy
consumption and GHG emissions (withusfon those tested in LIFE and H2020 programmes), their
advantages/limits and overall degree of maturitgs well as their transferability/replicability
potentials.

Ms Anita Matic (Policy Officer, DGV - Industrial Eissions and Safety, European Conaum)ssi
openedthe session by giving an overviewtlod Industrial Emissgidirective 2010/75/EU (IED) and
Best Available Techniques (BATS).

The IED is the main EU instrument regulating pollutant emissiondustral installations. Aliou

50,000 installaibns undertaking the industrial activities listed in Annex | of the IED are required to
operate in accordance with a permit granted by the authorities imeh#&erdates. The permits must

take into account the whole environmental performance of the pieering e.g. emissions to air,

water and land, generation of waste, use of raw materials, energy efficiency, noise, prevention of
accidents, and restoration of the site upon closure. The permit conditions including emission limit valu
must be based otihe Best Available Techniques (BATs) and should be updated within 4 years after
the publication of the BAT conclus{BAsI Cs)

The procedures to draup and update Commtoted and oubidhed BATC Gl ez "
ompleted and publishe te rmit update
reference documents on BATs (BR
are specified by the IED. Th
. . . (2) Manufacture of glass (GLS) 08/03/2012 08/03/2016
Comm|SS|On OrganlseS an eXChang€r3; Cement, lime and magnesium oxide manufacturing

(1) Iron and steel production (IS) 08/03/2012 08/03/2016

information with experts fromember "€ R

SlateS (InC|UdIng WOFkIng gI’OUpS) (4) Tanning of hides and skins (TAN) 16/02/2013 16/02/2017

deflne the BATS aCCOI‘dlng tO .. (5) Production of chlor-alkali (CAK) 11/12/2013 11/12/2017
C

. (6) Production of pulp, paper and board (PP) 30/09/2014 30/09/2018
evidencebased methodology. Thu

gy (7) Refining of mineral oil and gas (REF) 28/10/2014 28/10/2018

process is coordinated by the EU Jc

. (8) Wood-based panels production (WBP) 24/11/2015 24/11/2019
Research Centre and the resulting BF (s) common waste water and waste gas
are adopted by the Comm|SS|0n ztreutment/munagement systems in the chemical sector (CWW)  09/06/2016 09/06/2020

I m p | e mentl n g DeCISIOnS ) (10) Non-ferrous metals industries (NFM) 30/06/2016 30/06/2020

(11) Intensive rearing of poultry and pigs (IRPP) 21/02/2017 21/02/2021
So far,14 BATG have beemom pleted (12) Large combustion plants (LCP) 17/08/2017  17/08/2021
and pu blishedBATSs targ eti NQg €energq\13) Large volume Organic Chemicals (LVOC) 07/12/2017  07/12/2021
efficien cy are availablein all BREF./14 Waste Treatment (w1) 17/08/2017  17/08/2021

except one CWW 0 see table abovandcontribute to the implementation of EED (impact estimated
at -15 % of energy use by industries since 20@8)ergy monitoring is also requiredhia majority

of BREF® (@mong 14. Ms Matic then presesd examples of BATSs targeting energy efficiency for
cement and glass industries. She concluded with rfommeation on the Pilot Projext Innovation
Observatory (IED), which aimsdantifying andcollecting information on novel/sustainable emerging
techniquegET) to include themthe BREF chapters on emerging technologies (candidates for BATs
LIFE promotes ET as an objectiits @alls for proposals.

Ms Silvia Vivarelli (Senior Project Advise2020 Programmelnit B.1 EnergyEASMEthen
presented an overview of the Energy Efficiency DiredisEeD)framework objectives and
achievements.
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She first remindedf the objectives of the CLEAN ENERGY FOR ALL EUROPEANS PACKAGE
2030 climate and energy framework the
was built on the 2020 paeige and

Innova tive Inter-connec ted

adopted |n October 2014’ |e 27 %‘] s Enabling Framework s ﬁ
energy efficiencyincrease(from 1990
levels), 27 % renewable energi@s the Energy Union Governance
energy mixand 40 % cuts in greenhous » » g
. . Energy Efficiency Renewables Electricity Market
gas emissions. To reach these targets, Design |
evised eg ion an

EC proposed in 2016 the Clean Ener

for all Europeans packagevhich notably 7§
includes a resed target of 32.5 %
improvement of energy efficiency b
2030 and 43 % of emission cuts

Digital

In this context, industry has a key role to play since it represents 25 % of energy consumption (main
industrial sectorapd 20 to 50 % of the energy used indusial processes wasted whictcontributes

to energy use being #arge part of operating cost€0 to 40 % of operating costs are related to

energy consumptiprienergy efficiency is therefore a key lever to preserve industry competitiveness.
From 2005 to 2014, the industrial sectors in Europe reduced by about 16 % their energy consumption,
but more drastic reductions needbe done.

Article 8 of the EED specifies the minimum requirements for energy audits. One main challenge of the
industriess to implementEplans once the audit is dodee to financial barriers. The Strategic Energy
Technology Plan (SEIREn) is the main tool to accelerate the research and innovation efforts for the
low-carbon energy transitioklls are mainly concerniggl Action 6 (Energy Efficiency for Industry) of

the Plan, where priorities have been defined for each sector and considering the context of various
memberdates.

Several projects have been already funded according to these priorities (F&RFIRE programe),

among which 7 concerned WHR technologies. Ms Vivarelli presented 4 projects (TASIO, Indus3E:
Smartec, ETEKINA) and concluded the presentation with a description & ER@Ebject,which

aimed at identifying the good practices put in place férievarious industrial sectors in Europe (157
good practices analysed, database of 2,900 measures observed in Ells, library with country and
sectorspecific analyses, etc.).

Interactive session with Q&A involving LHZD20 projects and stakeholders:

These two presentations were followed by an interactive discussion invavivigtiy] M Vivarelli,
and four LIFE/H2020 project representatives:

1 Before presenting the H202B8ILA 2014 LoCO2Fe project (Development of a @@ Iron and
Steelmaking Integrated Process Route for a Sustainable European Steel Indisiey),Niijer
shared some kepsighté related tothe steel industry:

- All sectors depend on (quality) steel (e.g. transport, construction)

- Steel is lowpriced €.g. thesteelframeof a car represents a very small proportion of timal
price) and this limits the capacity thie steel industry to invest in sustainable production
processes

- World steel consumption has been constantly increasing (previously dieUarid8strial
growth and now mainly due tbe econornt growth of China and other emerging countries
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Main challenge is that world steel consumption may double in 2050, but the ambition is to cut
CO, emissions by 50 % by 2050.

Steel companielsave beenworking on new technologies for about 20 yeditseHIsarnaproject,

which brings together big steel manufacturers such as Tata Steel, Thyssen Krupp Stahl and Arcelo
Mittal and was initiated in 2011s a good exampleof these efforts to reduce energpnsumption

and GHG emissions

Mr Meijer presented the development statughaf H2020 LoCO2Fe/ Hisarna project which is
combining the use of biomass with the use of scraps and is achieving better results than expected. Th
next step is to build a futcale plant with breakthrough technologiesnpared to thosased in the
currentsteel productiofacilities thatwere invented basically a centuago. Different pathways are

being studiedand ®lecting the right pathway takes tirhecause many parametesbould be taken

into account, considering tbaglife span of the plantand the not guaranteed volumes of biomass.

Mr Meijer underlined that suBt&Dcould have not been possible without subsidies, but the difficulty

is to apply for successive shierin subsidiesvhen the developmeigtlongterm.

1 After underlining the significant heat losses in inditfgaul Aragonesintroduced the IFE16
ENV/ES/000344- LIFE HEAR project, which aims to demonstrate a new technology for directly
converting waste heat into electricity, based on a thermoelectric principle called the Seebeck
effect. The technology consists in a modular unit using multiple thermoeleetatorgcells
controlled through a patented programmable control unit, based on systEnp technology.
Initially developed forthe space industry his technologycould beadapted for Ells thanks to
H2020 and LIFE financial support. Through the kdfg€tpthe technology is implemented
various sectors and has shown a 20 % efficiency (heat to power, electricity directly sent to the
grid) with no maintenancequirements

1 MrVincent Meyethen presented thebjectives and achievements ofthieE1 & CM/FR/000116
- SOLID LIFE projeethich is developing leearbon precast concrete products, combining
innovation in both the production of Solidia cem@&t % of energy/ CO, emissiandue to
changes in the raw mixes compared to Portland cement) artbtidia concretéCO,-based
curing proce$sMain challenges to scalg the results are concrete durabjlitgrtification issues
and market acceptance.

T MrTuncGorineyf i r st supported Mr Meijerds key stat
the glass sector is that glass is-fowed and thatthe cost of energy in the production process
represents 20 to 33 % of the cost of glass. The glass industry is therefore encouraged to implement
energy efficiency technologies.

He thenintroduced theongoing LIFE16 CCM/BG/000059- CleanOX project, whichaims to
decarbonise waste heat from the flue gases offwe) furnaces andeuse iin the procesdvased on

the knowledge gained ithe previousLIFE12 ENV/BG/756 EceHeatOx project According to Mr
Gorlney, subsidies are crud@ thedevelopmentand tesing ofinnowative technologies, soatthey

can beincluded irthenext BREFs abé largely disseminatedithin theglass industrButwaste heat
recovery is just a beginning atite next steps related to power generation, which should be based
on renewable sources. To reach this target, centralising power gengrdtierpowerauthorities is
necessaryand industries are engsers). Meanwhile, these projects are intermediate steps which are
needed to creat@ movement.
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EU guidelines and national/local policégs sometimes not coherent, which puts industdifficult
position For examplethe maimum level oNOx emissionecommendedh BREHRshigherthan the
limis setby local authorities, whidbrce the industry tdurther treat the NOx whereas the BREFs
values weralready respected.

Mr Goruney finally presented thdFE17 CCM/BG/000069 Smart OxyBoostproject which aims

to improve the performance of @e-existing technology and apply it the flat glass industry. To
conclude, MGoruneyunderlined the relevance and usefulness of the KPI database recently launched
to monitor the impacts of LIFE projects.

As for sessions 1 and 2, these interventions were followed by a dabategthe panelparticipants
and the audience.

The ey conclusits ofSessior8 can be summarised as follows:

x  Onekey challengefor Ellsis that GHG emissions should be cut by 80 % by 2050 according
to the EU lowcarbon economy strategy, while the levels of production are expected to
keep on increasing.

x Longterm polcies should include longerm financing. The project representatives
confirmed that the development of lowearbon technologies would not be possible without
subsidies such as those granted by H2020 and LIFE programmes, considering the leyel of
risks, longtime needed folR&Dand substantial required investments. The shdration
of some funding programmes is perceived as a barriew developing breakthrough
technologies. Longerm grantswould facilitate progress.

x Selecting the rightow-carbonpathway takes time becausseveralinternal and external
parametersmust be analysed considering the level of investments and loAge span of
the plants. For instanceTata Steelengineers are preparing a -iillion-ton production
facility that will require an investmentrom about 500 million euros if the current plant i
renovated to 3 billion euros if a new plant is built. Selecting the right design can only pe
made with a vision d the future, especially in terms ahe energy supply landscape. Th
commitment of public institutions is needed to support these letggm strategies

x One of the objectives of the H2020/LIFE projects is to develop technologies that can be
included in BREF$mpacting the next BREF update is among the objectives of mostef t
LIFE projects that participated in the event.

x Project beneficiariexan participate in theBREFupdate process by applying to join &
working group,

x To increase the chances of successes of projecte beneficiariesunderlined that
Intellectual Property issues (when several organisations collabejaand risks of delays
due to technical/administrative/organisational obstacles should be well anticipated at the
proposal stage

x Long, complex and expensive certification processes and tack of market acceptance
are common obstacles to technology scales.

x Monitoring and measuring the impact of projects is necessary (e.g. to promote theitie
market and in reference documenssichas BATs) and thd IFBKPI database is one tool t¢
doit.

4
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Session4 a & b & Thematic working groups

Mr Georgios KostakogLIFE Climate Action SedBwordinator, NEEMQOntroduced the working
groups, explaining how the discussion wdaedstructured and the expected outcomes, to be
summarised by the rapporteurs during the wugpsession.

Three working groups were organised to address 3 main topics:

1. Pros and cons of the policy context applying to Energy Intensive Industries (Eld)cartiadin
pricing and EU ET$ projects),

2. Resource efficiency and waste reuse/reduction (use of alternative fuel, use of recycled
material, carbon storage / utilisation) (10 projects),

3. Energy efficiency (energy recovery, new efficient processes or tepésip{dl projects).

Some details on the working group discussions (addressed questions, group composition, etc.) ar
available inAnnex3.

The conclusioos how to help energintensive industrigsachieve climate policy goalgere shared
by rapporteurs (2 per working groups, 6 in total) Attbeginning of the second day amade
summarised in the following sections.

WG1- Pros and cons of the policy context applying to Energy Intensive Industries (Ell), including
carbon pricing and EU ETS

Thefollowingremarksand recommendationgere formulated bythe participants:

General remaks on energy and climate policies:
A There is a needor greater coherence among energy, climate and industrial policies at EU,
national and regional level is required,
A Technological innovatiosbould be better supportedor example, recycling agcrap metal
from steelmaking to be reused in carbomeutral electric arc furnacegoycling of cement
(smart crusher upscaling),
A Indutries should be more encouraged to 8tvén energy efficient technologies after
implemeting obligatory energy audits (according to EED requirements),
A Provision of tax deduction at EU level could incentivise foster industrial fuel switching and foster
energy efficiencyrelated investments withthe ETS and non ETS sectors,
A Longterm strategies are needed:
- A strict compliance to quantified targskeuld be put in placeash flow impact / high caestructurg
- The solutions that are being designed todagy be outdated tomorrowan investmet decision
requires longerm developments whiebsidiefor projects are granted for sherérm developments,
- The emporary use of offsets under EEB®allow innovations to mature
Pragmatic enforcement & compliance are needed.
A Consumption/behavioural changes for decarbonisation should be tackled.

Focus on ETS:
A EU ETS auctioning revenues are a promising resource to fund iniéesitimnisation,
A One main challenge is to avoid carbon leakages by suppartimgtmesin energyefficiency
A The EU ETS has not really affedtetlistriesofar,d ue t o a | a.Chbompficesds pr e's
should be higher,
A TheEUETSloes not affect theectors characterised bayall producers that arexempted(e.g.
ceramicsanitaryware)
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A Free allocations, which have been conceived in response to the comreTgysbmentensive
industries, such as the steel industry, are not appropriate for all industrial sectors,
A EU ETS not applicable s$pecific Ell sectors, especially whignifiant percentage of C®
emissions from production line is precsated,
A Free allocations and cost pahsough may lead to windfall profits
A Severalissues are unclear and need clarificaioe. :
- How to valorise in ETS the investment in waste heawer pnade by E3P
- Why aretransmission @lectricityand gas exempted?
- Doestheuse of freely allocated permits undermine competitiveness and favour some industries
against others?
- 66Why not extending efthesec £EITISe avi © bolagto proviger ima en
longterm clarity and the certainty needed for investors indowr bon 1 nvest ment

WG 2- Resource efficiency and waste reuse/reduction (use of alternative fuel, use ofaledy
material, carbon storag/utilisation)

Innovation/practices to reduce resource use and waste:
A Internal reuse of waste asraw material, which is the first type of improvements applied,
A Substitution of raw matersaby recycled onegcircular econonyythe main problem ighat
recycled materiado not always meet quality requirements,
A Reductiof the needed quantities oAw materias,
A Simplification oproductiorprocesses,
A Local sourcing of raw materials to reduce transport

Barriers:

A Technical barriers to implement cinceleonomy due to requiremertsvirgin materialsn
some caseguality issues),

A Emission limitsat can impedethe use obomealternative fuels

A Legislative barriers due to raw materigbige if they come from recyclingtarials

A Legislatiomo notnecessarilpromotethe productghat are manufactured accordingdiocular
economyprinciples €.9. by delivering specific labglsLabelling approaches should be
harmonised for products based on circular economy,

A Strengtheningbislation is needeat the Ellevel butalsoeffortsto furthersupport and boost
material efficiency and circular economglated principles at national level through
supervisionaiming at preventingrom additional barriers createdocally/regionally. The
legislation shouldedbharmonised (e.g. landfilling costs) at the EU and global level,

A Definitions on what is considered as waste and what can be considerqut@guuits/recycled
raw materialsare not clear enough.

Mechanisms at the EU level ihaentiisecircular econoyn
A Most of he participants (mainly technicians and engineers frormdhistrial sectors) have
been applyingcircular economy approaches, there isa general lack of knowledge of the
EU policyframework around circular economy,
A Main identified financimtools related to circular economse: LIFE, H2020.

Carbon Capture andStorage (CCS3T arbon Capture andUse (CCU)
A Most participants have tested some carbon utilisation approaches setiteis (e.g. direct
use as pressurising element or in the food industry, chemical reactions to generate recycled
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A
A

A

raw materials or fuels, feeding algae, etc). All of these proved to be technically feasible but
not economically viable.

Most utilisatiosolutions require additional energy and could possibly become viable only as
oenergy storagedé mechanisms (e.g. spot gri
An obstacle to Cg@utilisation is related to the quality grade (clearer definitions and a common
approach ae needed),

Geological carbon storage is not considered safe and hardly represent a viable solution in the
long term.

WG 3- Energy efficiency (energy recovery, new efficient processes or technologies)

Strong _and weak points in EU and national policigarding energy efficiency and renewable

energies:

A Main issue is the financial risk, energy efficiemtjrenewable energy sourcase driven by
costs. Even with funding, the risks remain big.

A Other risks: time scale, rddility in energy procuremergpmpetition outside EU

A Constraints: awareness (the stakeholders do not always have access to the right information),
company size (e.g. small in Italy compared to other countries), agility of funding, policies

A Diverse situations among EU countries

A What is expected is the mitigation of risks

Possibilitiet fully replaceon the long terrthe direct use of fossil fuel in the energy intensive industry

production with alternative fuel and/or electricity supply

A

A

A

Some industries caecarbonise their producti by fully switchng to electricity supply (e.g.
medium sizglass industry),

Someindustrieseed carbon as a raw material (as a reactant in the production precessy

the production process leads to £éissions due to the raw material transfoionage.g.
decarbonation of lime stone in cement industry). In those industries, electrification is not a way
to decarbonise the processes,

The rain obstacle to lowcarbon transition of industries is the high investmezntired in
breakthrough technologi¢hat can only be prepared on the letegm(20 6 30 years of time
cycle). To béully sustainable by 2050, thdesign of theechnologyshould be prepared now,

as currently done by Tata Steel (Netherlands) for the steel industry,

Modifications of energwupply nature will requirenfrastructureadaptation. For instance,
electrification of industry processes at the large scale require to adapt pgbwer
infrastructures, sometimes in isolated places

Energy supply security is also a key question in thpgmtige to decarbonise energy sources
(sincea furnace cannot be switched btcause it takes time to reach operational conditions
after interruptions

The selection of one green energy source should be made considetiogtieem price
trendsof green energies (which is not really the case, due to a lack otéonmvisibility).

Internal and external use of waste heat:

A

A

Improvements in terms of waste heat recovery technologies remain important levers to improve
the energy efficiency of industries,
Reovered waste heat are most often used internally (process, offices, etc.).
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A In many cases, internal needs are insufficient compared to the volumes of waste heat. In these
contexts, heat to power technologies are relevant and the performances of thodegexshno
are being improved continuously.

A External uses of industrial waste heat are investigated in many projects but are often not
concretised due to a number of barriers (lack of infrastructures to transfer the heat or no
investment budget available develop them, no anticipation of such schemes in land use plans,
allocation of carbon credits between stakeholders, etc.).

The meeting was concludadhe morning of the second day Mrs Laura Giappichel[EASMBnd

Mr Marco Van ValburgLibbey)who summarised the outcomes of the various sessions and emphasised
the intense and productieharacter of theliscussions heMarticipants also had the opportunity to

watch parts ofthe documentaryoThe Tipping éint. Energy aNe&w pr oduced by t |
GIC/PL/000008 - LIFE_WZROST _PL project.

Thereafter participants proceeded to visibtindustrial sites Tata Steel in Wijk aan Zee and Libbey
in Leerdam- associated with a H2020 project and a LIFE progpiectively
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Field visits

Horizon 2020 LoCO2Fe Development of a Low
CO: Iron and Steelmaking Integrated Process
Route for a Sustainable European Steel Industry
(H2020-SILCII-2014)

Participants were welcomed on the premises of Tata Stééjlaaan Zeg where tle Horizon 2020
LoCO2Fe project is located. They were given a detailed presentation of the project by members of
the project team. The paragraphs that follow constitute a@ynofithe presentation.

The project aims to show that the Hisarnanraking technology can lead to a significant reduction
of energy consumption and €émissions compared to a blast furnace operated site based on current
Best Available Technology.

TheHlsarna technology is characterised by a main reactor in which the iron ore is injected at the top.
The ore is liquified in a highmperature cyclone and drips to the bottom of the reactor where powder
coal is injected. The powder coal reacts withntleéten ore to produce liquid iron that is the base
material to produce high quality steel. The gases that leave the Hisarna reactor are concentrated CO

Compared to existing technology, Hlsarna consists of fewrgressing steps and requires fewer
gringent conditions on the quality of the raw materials used, which leads to substantial efficiency gains.
This reduces energy consumption angedissions by 20% as well as the emissions of fine particles,
sulphur dioxide and nitrogen oxide (between 6@0 %).

Through thé.oCO2Fe project, new operation parameters are being tested and the objective is to
reach the stability of the process and equipment under these new conditions for long periods of time.
The objective is also to validate the process peaters for upscaling to a 0.8 Mtpa plant.

TheHlsarna technology has bgemtly developed with the mining company Rio Tinto. Currently, Tata
Steel, Rio Tinto, ArcelorMittal, ThyssenKrupp, Voestalpine and technology supplier Paul Wurth are
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working on testing and further developing the Hisarna techn@eggral test campaigns have been
carried out s i75nulleonh&vebtkeh invegted byuhe gartrier companies (60%) with
support from the EU, the Dutch Economics Ministry &utdpean Research Fund for Coal and Steel
(40%).1f the current experiments are successful, the project will reach a crucial stage, i.e. designing,
constructing and testing a largeale pilot plant for a foreseen investmenéi@®0 million.

LIFE OPTIMHL - Demonstration of

thermochemical reforming of natural gas for
reducing GHG emissions in Energy Intensive
Industries (LIFE15 CCM/NL/000121)

The second visit toplace at the Libbey glass factory in Leerdam, where the LIFE Optimelt project is
based. Th tour of the facilities started with a short presentatiotihe project implementation. It was
followed by a walk next to the new Optimelt furnace, to observe its operation, including the control
room. The tour ended in the starting showroom area, ithiéiner questions were asked.

The Optimelt technology is an innovative heat recovery technology, which can be used in high
temperature melting processes like glass, steel, aluminium industries. It has the potential to reduce th
energy consumption and redd GHG emissions, in the area of heat recovery technology, to a level

not yet realised by existing technologies.

In this demonstration project a new glass furnace has been built with a natural gas/oxygen combustion
system and the Optimelt system. Tiogetvith the furnace an oxygen generator has been installed
on site, with a liquid oxygen supply for back up.

The furnace is equipped with the Optimelt system, meaning that the hot flue gas is used to preheat the
natural gas, via speciitly built regeneators, together with some used flue gas. The preheated
natural gas/flue gas converts into syngas and is combusted in the melting furnace together with
oxygen. ThOPTIME[Ytechnology uses endothermic reaction of natural gas with water vapour/CO2

in the flue gas to recover more heat beyond what is currently possible.

The project is currently in the optimising phase of the Optimelt process, and certain process parameters
are being finetuned to optimise the energy consumption. This takes time and requires patience, but
the project team expects to have clear results by the end of 2018.

The Optimelt technology is being developed by Praxair, with Libbey as the coordinatingiagnefi
Praxair and many of its European locatiaresacting as project partners.
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