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Figure: Value chain links of energy-intensive industries to other sectors in the economy and other energy-intensive
industries (red). VUB-IES, Industrial Value Chain: A Bridge Towards a Carbon Neutral Europe - Europe’s Energy
Intensive Industries contribution to the EU Strategy for long-term EU greenhouse gas emissions reductions, 2018.



Introduction

Context

In December 2015, parties to the Paris Agreement
committed jointly to keeping the global temperature
increase to well below 2°C and to pursue efforts to limit
temperature increase to 1.5°C above pre-industrial levels.

In November 2018, following the invitations by the
European Parliament and the European Council, the
European Commission presented its Strategic Vision “A
Clean Planet for all”. This has contributed to an EU-wide
informed debate with other institutions and stakeholders
in view of adopting and submitting to the United Nations
Framework Convention on Climate Change (UNFCCC) a
long-term strategy by 2020, as requested under the Paris
Agreement.

The Political Guidelines for the next European Commission
2019-2024 of the new Commission President-elect confirm
this political commitment, proposing a “European
Green Deal” that should make Europe become the first
climate-neutral continent and a European Climate Law
to enshrine the 2050 climate-neutrality target into law'.
The guidelines recognise that this transition should be
just, leaving nobody behind. The Political Guidelines
also contain several other important commitments
that are relevant to energy intensive industries such
as the declaration of a zero-pollution ambition and the
announcement of a new European industrial strategy and
a new Circular Economy Action Plan®

In March 2019, the European Council invited the
Commission to present a long-term vision for the EU’s
industrial future with concrete measures to implement
it, addressing the challenges European industry faces,
touching upon all relevant policy areas. The European
Council also called for a long-term action plan for better
implementation and enforcement of Single Market rules®.

The European Commission is currently preparing the
response to this invitation. Several initiatives contribute
to this work, including the Strategic Forum for Important
Projects of Common European Interest’, the Industry
2030 high level industrial roundtable®, the Technical
Expert Group on sustainable finance, the Commission
assessment of the Integrated National Energy and Climate
Plans, the strategic plan for Horizon Europe and the High
Level Group on Energy-intensive Industries (HLG Ells).

Introduction

Energy Intensive Industries (Ells) were actively involved
in some of these processes. Eleven industries share the
ambition of the Paris Agreement and recognise the size of
the transformation challenge as well as the opportunities
it brings. Ell industry associations will give strong support
to the development of policies to enable the transition
to a climate-neutral economy by 2050, whilst keeping
industry competitive.

To play an active and solution-oriented role in the
European debate on Europe’s contribution the Ells
participating in the High Level Group joined their forces
to present a report® in September 2018 as their collective
contribution to the Commission’s Strategic Vision “A Clean
Planet for all”. In February 2019, the High Level Group
agreed to go a step further and develop an Industrial
Transformation Masterplan for the implementation of
Ells” transition towards a climate-neutral and circular EU
economy by 2050. The Masterplan is the result of this
collective work inspired by the shared ambition of seizing
the opportunities of the transition to a climate-neutral
economy while addressing the challenge of a fragmented
international climate action. The Masterplan is both a
contribution to the new Industrial Strategy and a basis for
continued collaborative work.

The Masterplan is an outcome of work of the HLG Ell
organised in three thematic subgroups on (1) creation of
marketsfor climate-neutral, circulareconomy products, (2)
developing climate-neutral solutions and financing their
uptake, (3) resources and deployment. The HLG agreed
that the social dimension of industrial transformation is
a crosscutting issue across all subgroups. The subgroups,
which in addition to Ells include representatives of the
European Commission, Member States, the European
Bank for Reconstruction and Development (EBRD),
European Investment Bank (EIB), other relevant industrial
sectors, NGOs and think tanks, met in March and June
2019. The presented Masterplan identifies strategic
priorities in each of these areas.

An observatory should monitor industry’s progress
towards climate-neutrality and circularity as well as the
enabling framework to support the transition.

The Czech Republic wishes to note that it has not yet agreed to the objective of EU climate-neutrality by 2050.
A Union that strives for more. My agenda for Europe. Political Guidelines for the Next European Commission 2019-2024 (16 - 07 - 2019)

1
2
3 Conclusions - European Council meeting (21 and 22 March 2019). EUCO 1/19.
4

Strengthening Strategic Value Chains for a future-ready EU Industry, Report of the Strategic Forum for Important Projects of Common European Interest

(2019): https://ec.europa.eu/docsroom/documents/37824

5 Final report “A vision for the European industry until 2030” (June 2019): https://ec.europa.eu/docsroom/documents/36468.
6 Vrije Universiteit Brussel (VUB) - Institute for European Studies, https://www.ies.be/files/Industrial_Value_Chain_25sept_0.pdf
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Role of Energy-intensive Industries in the
transition towards climate-neutrality

Ells represent the foundations of critical and strategic
value chains that enable the EU economy and society,
including transport, construction and power generation.
Ells produce goods that enable the reducing emissions in
other sectors of the economy. Ells have a strong record in
reducing greenhouse gas emissions - between 1990 and
2015 they reduced emissions by 36%. This accounted for
28% of the total EU economy-wide emission reductions
even though the Ells represented 15% of EU total GHG
emissions (excl. LULUCF) in 2015 (18.4% in 1990)". Studies
have indicated that a more circular economy can make
deep cuts to emissions from heavy industry.

Ells are committed to playing a proactive role in
competitive industrial transformation, in cooperation
with other actors across the various value chains,
policy makers at EU, national and regional level, local
communities and other relevant stakeholders. Today, EU
Ells are already at the forefront of low-carbon solutions
and have the ambition to use the opportunities of
transition to climate-neutral economy to strengthen
their competitive position, while addressing the
challenges. The Ells have collectively identified a range
of technological pathways that can deliver deep emission
reductions and companies are working at concrete
projects to progress further.

An industrial transformation strategy
for Ells to reap the benefits and address
the challenges of the transition towards
climate-neutrality by 2050

Looking ahead, the overall transition of society towards
climate-neutrality and a circular economy that uses
resources sustainably could create new or additional
business opportunities for Ells, for instance in the fields
of renewables, building energy performance, digital
economy, new energy systems, etc. Furthermore, a
competitive transformation of EU Ells is a key element to
contribute to EU worldwide leadership on climate neutral
solutions and sustainability.

At the same time, such a transition needs to recognise the
challenging business environment in which Ells operate,
characterized by complex, often interlinked value chains,
and exposure to international competition. Therefore,

7 “Industrial Value Chain: A Bridge towards a Carbon Neutral Europe” (2018)

a successful transformation of EU Ells is instrumental
for achieving the Paris Agreement’s objective. Both
the environmental integrity of the EU climate policy
and industrial competitiveness are important. The EU
should reduce emissions at global level while avoiding
carbon and investment leakage and respecting the EU’s
international obligations.

Digital technologies will also act as crosscutting enablers
for industrial transformation. This will result in greater
resource efficiency via increased automation, process
control and demand-side response. Digital technologies
can speed up the deployment of breakthrough
processes and product innovation. Machine learning and
artificial intelligence are strategic technologies for the
development of new or advanced materials and catalysts.
Blockchain technologies can facilitate tracking of supply
chains and products’ carbon footprint. They can also be
an enabler for greater circularity.

The successful research, development, upscaling and
deployment of technologies that will put Ells on the path
towards climate-neutrality requires a fully integrated
industrial strategy, underpinned by a strong governance.
This will need to address the research, development and
financing challenges, foster the creation of markets for
climate neutral, circular economy products, and secure
access to low carbon energy and non-energy sources.
This industrial strategy will have to build upon the
strengths of the EU industrial base to optimise existing
and upcoming assets. It should be implemented through
concerted efforts between Ells and all levels of decision
(local/regional, national and EU) to make sure all enabling
conditions are in place, allowing Ells to achieve more
drastic GHG emissions reductions.

The overall objective should be to make Europe more
attractive for investments in a climate-neutral and
circular economy in the face of increasing global
competition and the unprecedented levels of industrial
investments. In particular, the demonstration of first-of-
its-kind breakthrough technologies needs to accelerate
in the coming decade. An enabling policy and regulatory
framework, and availability of required infrastructures,
should facilitate this deployment, considering the short
time left until 2050.

The National Energy and Climate Plans (NECPs), as well as
long-term strategies, need to include concrete actions to
supplement the EU-wide strategy and create the enabling
conditions for industrial transformation.



Enabling framework and strategic priorities

. Creation of markets for climate-
neutral, circular economy products

Thelarge-scaledeploymentofbreakthroughtechnologies
by Ells on the supply side will need significant changes
to incentives and consumption patterns of industrial
materials on the demand side. A supportive policy
framework needs to define a proper mix of pull and push
measures that shape new business models and create
markets for climate-neutral, circular economy products.
Such measures need to take into account firstly, the
environmental footprint including GHG over the full
life cycle — beyond manufacturing (cradle to cradle)
and secondly, a level playing field with third countries’
producers. Product information, including product
labelling, can be a useful tool to empower consumers,
from simple awareness to active involvement.

At least in a transition phase until the new products
and solutions reach a sufficient level of maturity and
become cost competitive, there would be a need for
demand-side instruments including financial support
and normative measures. Considering its relevance in
total EU consumption, public procurement can play an
important role in accelerating the market creation, in
particular in sectors like construction, transport, energy
and telecommunications. Supply-side measures can also
promote the creation of lead markets for low carbon
products, notably through the demonstration of first-
of-a-kind breakthrough technologies, support for early
deployment such as Important Projects of Common
European Interest (State Aid) or instruments to bridge the
initial cost gap between conventional and low-carbon
products. Once innovative technologies and solutions
are developed and reach a sufficient market penetration,
standards may support their further market uptake and
consolidation against conventional solutions.

Introduction

A balanced combination of offensive and defensive
trade strategies should accompany this process in order
to create reciprocal market access and maximise the
benefits for EU’s economy and society.

Carbon pricing instruments are relevant tools to provide
investment signals and support the creation of the
markets that are necessary for the long-term climate
objectives. At the same time, for as long as there is a
fragmented international climate action, carbon pricing
mechanisms need to take into account their possible
impact on global emissions and investments at EU level
in order to ensure that they deliver emission reductions
globally and promote the competitiveness of EU Ells.
This report explores possible options for carbon pricing
mechanisms as well as relevant criteria for assessment.
In order to provide regulatory visibility for future
investments, a timely and inclusive assessment of such
options is required.

The Masterplan identifies the following
strategic priorities:

> Fostering demand for and competitiveness
of climate neutral, circular economy
solutions through demand-side measures;

> Investigating and developing alternative or
complementary options for carbon pricing
mechanisms considering their impact on
emissions, markets and investments, both
at EU and international level;

> Empowering customers and consumers in
transition to climate-neutrality.
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ll. Developing climate-neutral solutions
and financing their uptake

Ells have identified several technology pathways that
could enable deep emissions reductions and companies
are working at concrete projects to implement them.
Considering the additional time required for their uptake
and deployment, it is essential to test the most promising
technologies at industrial scale as soon as possible in the
coming decade.

These solutions entail high technology risks, very large
capital requirements and often higher operating costs
than conventional technologies. Furthermore, major
brownfield conversions of existing sites will be required,
which will be frequently more expensive than greenfield.
Finally, the accelerated transition may lead to dismantling
and rebuilding assets that, even if fully depreciated, still
guarantee returns on investments.

In order to face successfully these unprecedented
financing challenges, it is essential to ensure a consistent
and coordinated framework of the funding opportunities
at EU, national and regional level, to attract private
investment and to use taxation policy to support the
implementation of low-emission solutions. Different EU
funding programmes and instruments, including Horizon
Europe, the Innovation Fund, the Connecting Europe
Facility, and InvestEU should optimise their synergies and
complementarities.

In June 2019, under the Commission’s Action Plan on
Financing Sustainable Growth?, the Technical Expert
Group proposed a set of economic activities in seven
key sectors that can substantially contribute to climate
change mitigation. This is an important first step towards
establishing an EU-wide taxonomy for environmentally
sustainable activities to facilitate green investments. It
aims to deliver guidance for financial institutions to assess
the performance of their investment portfolios in terms
of potential for mitigating GHG emissions and identify
green investment opportunities. This initial work will

be continued and expanded to other activities in other
sectors and other environmental areas by a permanent
platform from 2020 onwards.

Supportive state aid rules should help mobilise also
national resources and allow for accelerated depreciation
of the new assets, while de-risking instruments could
facilitate access to private capital at competitive
conditions.

The Ells are committed to pursue developing climate-
neutral solutions towards uptake and deployment.

The Masterplan identifies the following
strategic priorities that will enable the Ells to
deliver on this ambition:

> Developing industrial demonstrators of key
breakthrough technologies by 2030;

> Establishing major R&D&l programmes
across all technological readiness levels
(TRL), with a focus on bringing solutions
closer to the market, and achieving better
integration with national programmes,
properly supported by coherent state aid
rules;

> Facilitating access

at affordable cost,
de-risking instruments.

to private capital
including through

8 https://ec.europa.eu/info/publications/180308-action-plan-sustainable-growth_en
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l1l. Access to resources and deployment

In order to abate their emissions, Ells will have to go
through a profound transformation, including the
switching to alternative climate-neutral energy and
feedstock sources. Securing access to and availability of
such sources at globally competitive prices is essential
for the successful transformation of Ells. As a general
principle, the energy efficiency first principle should
apply.

Firstly, the transition of Ells and the energy sector
requires a cross-sectoral approach, since Ells will require
exponentially higher quantities of climate-neutral energy,
including electricity and gas (e.g. hydrogen). Secondly,
secure and sustainable supplies of alternative feedstocks
such as biomass, waste, and other materials, especially
critical raw materials, will be essential inputs to reduce
significantly emissions in Ells.

This process needs a supportive legal framework
allowing the transition at globally competitive conditions
and a timely development of adequate infrastructure,
notably in the fields of electricity, gas/hydrogen, CO,
transport and storage, resource management (incl. waste
and secondary raw materials). Ells need an integrated,
digitalised and expanded infrastructure to transform
the economy, including cross-sector, cross-border and
regional co-operation. This means developing sector
integration, a strategic and integrated long-term
infrastructure plan, as well as reviewing infrastructure
policies and related EU funding instruments to ensure
that they support decarbonisation and competitiveness
objectives.

In this context, increased circularity of materials
becomes ever more important to reduce emissions,
optimise raw materials’ use and contribute to security
of supply. Cooperation between sectors across borders
in an industrial symbiosis model is already strong. It will
increase in the future, reaping the benefits of digitization
tools. This process will lead to new business models, new
technologies and industrial eco-systems that may further
optimise resource and energy efficiency.

Introduction

The Masterplan identifies the following
strategic priorities:

> Ensuring access and availability of climate-
neutral energy at globally competitive
prices;

> Ensuring access to alternative feedstock
sources, by promoting use of renewable
and (carbon-based) recyclables beyond
energy production;

> Mapping of energy and non-energy
infrastructure and supply, underpinned by
technologies for industrial transformation
in support of climate-neutral industry

The Masterplan for a competitive transformation of
Ells needs to embed a strong social dimension, which
encompasses several perspectives, such as workers,
customers, and citizens in general.

While a successful transition holds the potential to
retain the existing workforce, abrupt disruptions in
the manufacturing processes may affect employment
locally with important consequences at regional level. A
smooth transition will require a well-designed transfer of
competences and adaptation to new skills. Distributional
impacts of adopted measures should be balanced and
will need monitoring in order to secure social cohesion.
Cohesion Policy funds play a crucial role in supporting
regions to keep up with these transformations.
Cooperation at local, national and EU level will contribute
to public acceptance for breakthrough technologies and
related infrastructure investments. Consumer awareness
will be instrumental to better-informed choices and
behavioural changes.

n
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. Creation of markets for climate-neutral, circular economy products

Strategic priorities

> Fostering demand for and competitiveness of climate neutral, circular
economy solutions through demand-side measures;

> Investigating and developing alternative or complementary options
for carbon pricing mechanisms considering their impact on emissions,
markets, and investments both at EU and international level;

> Empowering customers and consumers in transition to climate neutrality

European energy-intensive industries (Ells) are at the start
of long value chains that provide products and materials
including those that are essential contributors to the
climate-neutral transition. Ells have already contributed
to decreasing GHG emissions in the European Union (EU)
in the past few decades. Between 1990 and 2015, the Ells
have reduced their greenhouse gas emissions by 36% and
accounted for 28% of the total economy-wide emission
reductions by the EU even though they represented
only 15% of EU total GHG emissions (excl. LULUCF) in 2015
(18.4% in 1990)°.

In order to reduce further (process) emissions of
these industries that are unavoidable with the current
production technologies and processes, some industrial
and manufacturing processes will have to be adapted or
redesigned and competitive solutions need to be widely
deployed. Sections 2 and 3 address the challenges of this
transition in terms of R&l and access to energy and raw
materials.

It is clear, however, that large-scale development of
breakthrough technology on the supply side will need
complementing by significant changes to incentives and
consumption behaviour of industrial materials on the
demand side.

Indeed, when it comes to the creation of markets for
climate-neutral and circular economy products, this
section discusses possible supportive product and
market-related policies as well as the options for carbon
pricing mechanisms. These measures need to take into
account the business environment in which Ells operate,
which is characterized by complex value chains, often
interlinked and exposed to international competition.

Furthermore, they need to consider products’ footprint
over their entire production, use and end-of-life phases
across the value chains.

The EU needs a robust route of transformation clearly
differentiating no-regret measures and points-of-
no-return, prioritising measures accordingly. In an
analysis prepared as the contribution to the European
Commission Communication “A Clean Planet for All",
Ells identified a number of opportunities and enabling
framework conditions to facilitate their transformation™.

A supportive and stable policy framework needs to
define a proper mix of pull and push measures that
promote the transition to a low carbon economy through
breakthrough technologies as well as climate-neutral
and circular solutions while preserving the global
competitiveness of EU industry. While taking into account
the relevant differences with Ells such as availability of
low carbon technologies and exposure to international
competition, the experience of the power sector to
transition to renewable energy in the last decades
indicates that a combination of push and pull policies can
support the deployment of alternative solutions.

A successful and competitive transformation of Ells will
also be a key element to contribute to EU leadership
on climate-neutral technologies, which can lead to
new growth opportunities in overseas markets. At the
same time, the overall transition of society towards
climate-neutrality could create new or additional
business opportunities for Ells, for instance in the fields
of renewables, low carbon industrial products, building
performance, digital economy, new energy systems, low
carbon technologies etc.

In order to ensure a smooth and progressive transition
towards climate neutrality, it is essential that the chosen

9 “Industrial Value Chain: A Bridge towards a Carbon Neutral Europe” (2018)
10 European Commission Communication “A Clean Planet for all”, COM (2018) 773 final
n “Industrial Value Chain: A Bridge towards a Carbon Neutral Europe” (2018)
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policy mix promote innovative climate-neutral and
circular solutions while not disregarding both existing
products and system benefits related to customers
and the global competitiveness of EU energy-intensive
industries at each step of the transition, notably:

. In the short term, when production processes are
still largely based on existing technologies while
breakthrough technologies are being developed
and tested at large scale;

. In  the medium term, when upscaling
breakthrough technologies and launching
innovative products, but these still require heavy
investments and represent a minor share of the
overall production;

. In the long term, when breakthrough
technologies are widely deployed and innovative
products achieve deep market penetration, in
and beyond the EU.

1. General principles for product
and market-related measures
Already today, the energy-intensive industries

provide the EU market with products and materials of
outstanding performance that are often key enablers
for the transition to the climate-neutral economy. As the
manufacturing process leading up to these products
and materials is often energy- and CO,-intensive, there is
indeed a challenge for the EU to reduce its manufacturing
emissions. A wide range of research and innovation
projects is underway in all Ells to address that challenge
and many of these innovation initiatives require a joint
approach such as industrial symbiosis.

In addition to reduce emissions in the manufacturing
phase, there is an opportunity to reduce emissions in
the downstream operations of the energy-intensive
industries. Changes in the composition and use of
the products or absorption of CO, by materials (e.g.
carbonation in construction products) contribute to
emission reductions. Sound policies that acknowledge
and assess the CO, footprint along the value chain and
over the life cycle (including end-of-life) of the product
can guide these opportunities. As stated above, the CO,
footprint of a product does not necessarily end when
placing the product on the market. It goes beyond that
phase in that:

I. Creation of markets for climate-neutral, circular economy products

. The full CO, saving potential is often only
achievable in a specific setting or installation, and
if measured over the lifetime, taking into account
end-of-life treatment.

. CO, emissions are avoided or absorbed when the
manufactured product is in use. The durability of
products should be taken into account.

. CO, emissions are also avoided when using
alternative feedstock (waste, bio-based materials,
by-products, CO,) and alternative low energy
carriers (biogas, H,, etc.).

Therefore, Ells need a supportive and stable policy
framework to ensure a successful transition towards a
climate-neutral and more circular economy. The Ells have
been encouraged by the strong emphasis on life-cycle
thinking in a recent Communication of the European
Commission®?, which assesses the potential for further
contribution to the circular economy by a set of identified
priority sectors and products. The Ells are keen to engage
with the Commission to assess regulatory barriers that
could be removed, regulatory gaps that could be filled
and to unleash the opportunities that were identified
by Ells to facilitate their transformation. We look forward
to assessing how the relevant pieces of legislation will
address the principles and solutions identified by Ells to:

. Provide a level playing field between European
and foreign producers on import and export
markets;

. Create market incentives for climate-neutral

and circular economy products and production
processes with low GHG footprint and solutions
using an entire value chain approach;

. Influence market demand and

awareness.

consumer

A facilitating regulatory framework for bringing products
with low GHG footprint to the market can be foundinrules
on public procurement, labelling or in standardization
efforts. In each of these regulatory initiatives, it is
essential to understand what “product” means: the CO,
performance does not stop when placing the product on
the market, it extends to its use and its treatment at the
end of life. The development of a life-cycle assessment
that provides a fair treatment for all materials equally is
a necessary precondition for the development of further
regulatory measures.

12 Commission Staff Working Document - Sustainable Products in a Circular Economy. Towards an EU Policy Framework Contributing to the Circular

Economy, 4 March 2019, SWD(2019), 91final
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In this context, the collection of data from the
industries plays an essential role. While it is correct that
previous attempts f