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Foreword from the Minister of State

With industry representing nearly a quarter of UK emissions, helping industrial sectors
decarbonise and improve their energy efficiency is a crucial part of our Clean Growth
Strategy for meeting the UK’s legally binding Carbon Budgets. It will also be essential for
achieving the Industrial Strategy’s aims of reducing business energy costs, improving
industrial productivity and competitiveness, and driving clean economic growth.

Globally, investment in clean technologies is rising while costs fall. Against this backdrop,
few countries have been more successful than the UK in growing their economy while
reducing emissions — cutting UK emissions by over 40 per cent® while growing the overall
UK economy by 67 per cent®. In parallel, the UK has been improving energy security,
creating jobs and realising export opportunities from the new industries and companies that
have been created.

The Industrial Decarbonisation and Energy Efficiency Roadmaps project is a key
collaboration between Government and industry to help industry make the low carbon
transition while also maintaining its competitiveness. The publication of this action plan is
an important milestone for the project, as it identifies commitments from all parties to
enable the Ceramic sector to decarbonise and improve its energy efficiency. These
commitments build on the potential identified in of the Industrial Roadmaps
project, which provided an evidence base of the carbon savings industry could expect to
make in different decarbonisation scenarios.

The actions in this plan would not have been possible without such strong and constructive
input from the Ceramic sector so | would like to extend a huge thank you to them for
helping us get this far. They are voluntary but provide an important framework for future
decarbonisation and energy efficiency improvements, all the way up to 2050. They cover
specific technological solutions such as industrial heat recovery and fuel switching, and
also wider themes such as innovation, skills development and investment which are all key
pillars of the Industrial Strategy.

The identification and publication of these actions is not the end of the Industrial Roadmaps
project. All parties are committed to working together to implement this action plan, while
also meeting future decarbonisation challenges and opportunities as the landscape
evolves. So its publication is in many ways a starting point to build on for further
collaborative working, as well as a key project milestone in its own right. By building on the

! Provisional 2016 emissions: BEIS provisional UK emissions statistics 1990-2016:

2 Office for National Statistics, 2017, ABM| GDP series,1990-2016:
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collaborative way of working that has been so effective so far, we will ensure this Action
Plan makes a significant contribution to the Industrial Strategy’s aim of delivering clean
economic growth, and that it maximises the economic benefits from the UK’s transition to a
low carbon economy.

Che Yo
Claire Perry
Minister of State for Climate Change and Industry
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Industry Foreword

As we transition to a low-carbon economy, it is essential that we consider how we
generate, distribute and use energy in our society. This is particularly important in energy-
intensive industries, such as ceramics, given the scale of energy consumption and the
associated carbon emissions. However, while increasing energy / carbon efficiency, it is
essential that UK industry remains internationally competitive to continue delivering vital
employment and economic benefits. We must avoid an outcome where UK jobs are
exported and carbon is imported (with potentially increased global emissions); and instead
develop fair and equitable UK policies that incentivise investment, innovation and
emissions reduction, whilst enabling the long-term sustainability of the UK’s ceramic
industry.

Through a series of workshops and regular steering group meetings involving the British
Ceramic Confederation (BCC), representatives from the various facets of the sector, the
Department for Business, Energy and Industrial Strategy (BEIS), academia and other
stakeholders, a series of joint actions have been collaboratively agreed.

The intention of the programme is for Government, the ceramic sector and other
complementary organisations to implement the actions to deliver further improvements in
decarbonisation and energy efficiency, whilst maintaining a strong on-going competitive
position for the UK ceramic industry®. The Action Plan provides a focal point for this. The
action plan will also provide links to other key government policy areas such as the
emerging Industrial Strategy and the Clean Growth Strategy.

The principal benefits for the sector are working collaboratively with Government to deliver:

e A supportive, long-term policy framework that delivers an economic environment
which allows the ceramic sector to invest, innovate, grow and flourish. Immediate
priorities for the ceramic sector include: i) full carbon leakage mitigation for
installations in the EU ETS or any UK equivalent and ii) a level playing field on
electricity prices vs EU and international competitors.

e Finance and investment incentives (or other measures) to help tip the balance
favourably and encourage investment in proven energy / carbon-efficient
technologies.

® The ceramic sector has allocated resource to the delivery of the Action Plan. Continued resource
availability is, however, contingent on competing demands in relating areas, most notably: Brexit-related
trade and energy / climate matters, as well as the development of an industrial strategy / sector deal.
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e A targeted innovation and deployment programme for new innovative technologies in
energy-intensive industries (including the ceramic sector).

These actions will be delivered through a combination of government support, commitment
from industry (BCC and its members) and involvement of other complementary
organisations (such as Innovate UK, the Knowledge Transfer Network and academia). The
aim is to help companies in the sector make the most of existing resources, to de-risk
investment in proven technologies and to bring forward innovation, whilst developing a
supportive, long-term policy framework. This will allow the ceramic sector to survive and
thrive as an integral part of a competitive, sustainable, low-carbon and resource-efficient
economy.

Chief Executive
British Ceramic Confederation
Dr Laura Cohen MBE CEng FIMMM

The parties named in this action plan support the actions attributed to them, but have not
made a legally binding commitment to fulfil those actions.
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1. Introduction and Policy Overview

In 2015 the world committed to the historic Paris Agreement which saw 195 countries
commit to take action to reduce emissions. This Agreement included the goal of keeping
the global mean temperature rise to well below two degrees, whilst pursuing efforts to limit
temperatures rises to less than 1.5 degrees. Additionally, the Agreement enshrines a goal
of net zero greenhouse gas emissions in the second half of this century. The UK is already
playing its part in delivering the Paris Agreement through its domestic climate framework.
This framework includes the UK Climate Change Act which sets a target to reduce
greenhouse gas emissions by at least 80% by 2050, against 1990 levels. To do so, the UK
needs to move to a more energy efficient, low-carbon economy whilst also ensuring a
thriving and internationally competitive industrial sector.

As part of the UKs commitment to the Act the government is required to publish a plan
which sets out how the UK will decarbonise its economy through the 2020s. For industrial
sectors, this plan draws on the collaborative work of the 2050 Industrial Roadmaps project
and these Action Plans. The UK has already successfully reduced its territorial emissions
by 40%* [1] since 1990 while growing the overall economy by over 67%?. Industrial carbon
emissions including those from energy-intensive industries (Ells) have halved since 1990,
which has mainly been due to efficiency gains, fuel switching, a change to industrial
structure of the UK and re-location of production overseas.

However, more will need to be done, and it is a shared challenge for Government and
industry to realise not only these emissions savings but also the industrial opportunities of
the transition to a clean economy. The emissions savings in the industrial sector will be
predominately achieved by the eight industrial sectors that currently emit approximately two
thirds of industrial carbon emissions: cement, ceramics, chemicals, food & drink, glass, iron
& steel, oil refining, and pulp & paper. These sectors make a significant contribution to our
economy, employing around 2% of the UK’s workforce - often in regions of high relative
deprivation - and making up approximately 18% of our exports®. With the right policies and
business environment, these businesses can continue increasing their energy / carbon
efficiency, whilst remaining internationally competitive and delivering vital employment and
economic benefits to the UK.

The UK ceramic industry manufacturers a diverse range of products including bricks, roof
tiles, drainage pipes, wall tiles, tableware, giftware, sanitary ware, technical components
and refractories, accounting for approx. £2 billion in annual sales including £0.5 billion in
exports. 20,000 people are directly employed in the industry, across 160 sites located

* As in footnote 1.
® As in footnote 2.
® Statistics derived from ONS data on exports and workforce
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throughout the UK, with three quarters of companies being SMEs’. The sector has seen a
recent increase in ceramic imports, most notably in bricks, clay roof tiles, tableware and
refractories.

The sector is energy-intensive and consumes around 4.7 TWh of delivered energy per
year, with gas accounting for 80 to 82% of the industry’s overall energy mix®. Total
emissions in 2012 were 1.2 million tonnes CO,, with the Roadmaps pathways showing a
maximum technical abatement potential of up to 0.7 million tonnes CO, by 2050 if cost
considerations are not taken into account®. Most of this was through the electrification of
heat and accompanying grid decarbonisation, although energy efficiency including heat
recovery and the use of biofuels could also make significant contributions. This follows the
separate 2050 Roadmap study undertaken by Cerame-Unie in 2012, which showed a
similar technical reduction potential if cost and international competitiveness were not taken
into account™®.

Energy costs are a major factor for the sector, accounting for as much as one third of
production costs, thereby naturally driving efficiencies and improvements. The UK'’s heavy
clay sector, for example, has recently invested in some of the most energy- and carbon-
efficient manufacturing ceramic operations in the world. Long-term planning is essential,
however, as ceramics is a capital-intensive sector with long—investment cycles; a
production plant can typically last more than 40 years.

A large proportion of ceramic companies are part of the EU Emissions Trading Scheme
(EU ETS) and fall within the Industrial Emissions Directive (IED) / Environmental Permitting
Regulations (EPR). Beyond this, the principal policies and regulations that directly affect
companies in the ceramic industry are the Climate Change Levy (CCL), Climate Change
Agreements (CCA) and the Energy Saving Opportunity Scheme (ESOS). Some companies
with wider corporate undertakings are also in the Carbon Reduction Commitment Energy
Efficiency Scheme (CRC) and mandatory Greenhouse Gas (GHG) reporting. Further to
this, ceramic companies are impacted by schemes related to electricity use: indirect EU
ETS costs; Carbon Price Floor (CPF) / Carbon Price Support (CPS); Levy Control
Framework (LCF); Renewables Obligation (RO); Feed-in Tariffs (FiTs); EMR (Electricity
Market Reform) FiTs with Contracts for Difference (CfD) and EMR Capacity Market (CM)
etc.

" Source — British Ceramic Confederation

® Source - British Ceramic Confederation 2012 CCA data

% Industrial Decarbonisation & Energy Efficiency Roadmaps to 2050 — Cross-sector Summary — Ceramics
sector -
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/416676/Ceramic_Report.pdf
1% Ceramic Industry Roadmap: Paving the way to 2050
http://cerameunie.eu/topics/cerame-unie-sectors/cerame-unie/ceramic-industry-roadmap-paving-the-way-to-
2050
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There is therefore substantial scope for collaboration between industry, government and
others to take steps in the short term that could enable industry sectors to make deeper
emissions reductions over the longer term while staying competitive. The first phase of the
Industrial Decarbonisation and Energy Efficiency Roadmaps to 2050 show that deep
decarbonisation of Ells is achievable, however, there are significant barriers, including cost
competitiveness; economic, business and policy uncertainty; knowledge and skills; and
access to finance.

Following publication of the Roadmaps, government and the British Ceramic Confederation
(BCC) have now agreed this joint Action Plan that sets out voluntary commitments that
each party will undertake to enable the ceramic sector to make deeper emissions
reductions over the longer term while staying internationally competitive. This involves the
following actions:

e Creation of a Decarbonisation Leadership Group to provide strategy and leadership
for decarbonisation within the ceramic sector and to collaboratively develop a
supportive, long-term policy framework for Ells.

e Increase the adoption of state-of-the-art technology and existing energy-efficiency
practices through sharing knowledge and bolstering financial support

e Define innovation requirements for the sector and implement mechanisms for
collaborative innovation including funding to stimulate technology development,
demonstration and implementation

e Increase RD&I with potential applications in the ceramic sector and maximise its
funding from both Government and the sector

e Develop and demonstrate advanced heat recovery technologies to increase the re-
use of waste heat

¢ Increase the use of bioenergy in the sector

e Increase implementation of on-site renewables for self-generation of electricity
requirements

e Collaborate with customers to create market pull for decarbonisation in the sector

e Develop a long-term engagement strategy with suppliers in the sector

e Increase skills and knowledge within the sector to enable an internationally
competitive, energy / carbon-efficient future

The intention is that these actions will be delivered through a combination of government
support, commitment from industry (BCC and its members) and involvement of other
complementary organisations. The aim is to help companies in the sector make the most of
existing resources, to de-risk investment in proven technologies and bring forward
innovation, whilst working collaboratively to develop a supportive long-term policy
framework. Delivery will be coordinated by a new ceramic sector “Decarbonisation
Leadership Group”, involving representatives from individual organisations within the
sector, the BCC and BEIS. Alongside this will be a Ceramic Technology Hub to facilitate
knowledge sharing of existing technology and a Ceramic Innovation Platform to encourage
innovation in the sector.
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2. Actions

2.1

Action 1. Creation of a Decarbonisation Leadership Group to provide
strategy and leadership for decarbonisation within the ceramics sector and
to collaboratively develop a supportive, long-term policy framework for Ells

Appointed senior representatives from the ceramics industry will provide leadership
within the sector through the creation of a Decarbonisation Leadership Group which
will push forward the activities laid out in the Action Plan. It will oversee activities to:
1 Communicate an industry and government joint vision about the economic
and environmental importance of transitioning the ceramic industry to a low-
carbon and competitive future
2 Lead sectoral engagement between the ceramics sector, government and
other stakeholders to work collaboratively to develop a supportive, long-term
policy framework that delivers an economic environment which allows the
ceramic sector to invest, innovate, grow and flourish
3 Oversee activities to increase the deployment / utilisation of proven energy /
carbon-efficient technologies, including leading engagement to develop
finance and investment incentives.
4 QOversee and inspire innovation activities in the sector
5 Improve skills development and knowledge within the sector

The objective of this action is to provide a platform to drive energy and carbon
reduction activities in the sector and encourage companies within the sector to
participate in its initiatives and align their strategies with the overall sector vision.
The ceramic sector is diverse and providing leadership should help to bring the
sector together to implement these actions and achieve decarbonisation and longer-
term competitiveness of the ceramics sector. The Decarbonisation Leadership
Group will also spearhead engagement with Government and other stakeholders to
develop a supportive long-term policy framework for Ells and will work with its
respective subgroups to oversee activities related to increasing the deployment of
proven technologies, encouraging innovation and on developing skills.

Although this action will be started in the short-term (in 2017), it must continue
throughout the period of this plan (through to the 2020’s) to ensure that the priorities
of decarbonisation, energy efficiency and competitiveness in the sector are all
maintained.

This action will be a priority undertaking as it underpins all the actions in the plan.
As this is the most important enabler for all other actions in this plan, implementation
will be the precursor for all subsequent decarbonisation actions. Its impact cannot be
guantified in isolation, but it will be central to achieving the reductions identified in
the rest of the plan.
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Action 1 tasks

Owners: BCC and its members to lead with support from BEIS and other stakeholders

Timing: 2017 onwards

Owners: Decarbonisation Leadership Group with support of nominated industry
representatives in partnership with BEIS

Timing: 2017 onwards

Owners: BEIS

Timing: 2017-2018
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Owners: BEIS, BCC and the Decarbonisation Leadership Group

Timing: 2017 onwards

Task Owner: BEIS and industry trade associations

Timing: 2017 - 2020

Task Owner: Ceramics Decarbonisation Leadership Group, with oversight from
BEIS as appropriate

Timing: 2017-2018
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Task Owner: DEFRA

Timing: 2017 - 2020

Ceramics sector Page 13/53



JOINT ACTIONS TO DELIVER THE 2050 DECARBONISATION ROADMAPS

2.2 Action 2: To increase the adoption of state-of-the-art technology and
existing energy efficiency practices through sharing knowledge and
optimised financial support

e The objective of the action is to enable higher uptake of proven carbon reduction
and energy efficiency technologies, by overcoming existing lack of awareness
relating to technology and finance options and by considering additional financial
incentives (where appropriate) to tip the balance in favour of investment.

e The ceramics sector, with support from government, will share knowledge on state-
of-the-art technology, encouraging best practice in energy efficiency and
disseminate information on the range of financial incentives and other instruments
available. This will allow ceramics companies to have better knowledge of the
existing technology options and financial incentives available, to help increase the
deployment of existing carbon reduction and energy efficiency technologies. As part
of this, additional finance or other measures to help unlock investment in proven
technology will also be considered.

e This priority action, which should be started in the short term (2017-18), will generate
activities throughout and beyond the period of this plan (through to the 2020s).

e This action is dependent on action 1 (Creation of a Decarbonisation Leadership
Group) and links also to action 5 (Recovery and re-use of waste heat), action 7 (On-
site renewables) and action 9 (Skills).

e The impact of increasing the adoption of state-of-the-art technology will be increased
energy and/or carbon efficiency, reduced energy consumption and/or carbon
emissions and lower overall costs. Reduced energy / carbon costs will improve
competitiveness. Carbon reduction impact at site level could range from 2% to 30%
(adoption of BAT kilns in the whitewares sector), depending on the technologies
adopted™™.

! Industrial Decarbonisation & Energy Efficiency Roadmaps to 2050; Ceramics Sector Appendix C;
Table 13
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Action 2 tasks

Owners: Decarbonisation Leadership Group, with involvement from BEIS

Timing: 2017-2018

Owners: Ceramic Technology Hub

Timing: 2018 onwards
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Task Owner: BEIS

Timing: 2018

Owners: BEIS

Timing: Ongoing

Owners: BEIS

Timing: Ongoing
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Owners: BEIS, with support from BCC into Carbon Trust’s study.

Timing: 2017-2020

Owner: BEIS

Timing: 2017-2022

Owners: Ceramic Technology Hub and the Ceramic Skills Group (see action 10
below)

Timing: 2019-2020

Owner: BEIS, BCC and the Decarbonisation Leadership Group.

Timings: 2017-2019
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2.3 Action 3: To define innovation requirements for the sector and implement
mechanisms for collaborative innovation, including funding to stimulate
technology development, demonstration and implementation

e Industry, with support from government (including through appropriate innovation
bodies), should set up mechanisms to work together within the ceramic sector and
between other industrial sectors to identify innovation requirements and to stimulate
both early-stage validation of new technologies (TRL 4-6) and demonstration
projects (TRL 6-8).

e Transparent collaboration will enable companies within the sector to overcome the
risk of investing in innovation and to move energy / carbon reduction technologies
along the innovation process. This should result in more market-ready technology
options for the sector, which should increase uptake, reducing carbon emissions as
well as energy costs.

e This action, which should be started in the short term (2017), will generate a series
of projects that will run through the medium-long term (2018 through to the 2020’s).

e This priority action is dependent on action 1 (Creation of a Decarbonisation
Leadership Group) and action 4 (Increase R&D). It also links to action 5 (Recovery
and re-use of waste heat) and action 6 (Bioenergy).

e The impact of this action will be increased energy and carbon efficiency, reduced
energy consumption, reduced carbon emissions and lower overall energy costs.
Carbon reduction impact at site level could range from 5% to 80% (electrification of
kilns) in some ceramic sub-sectors, depending on the technologies developed. The
competitive impact of innovation would be in the reduction of energy / carbon costs
and also in helping the UK ceramics sector to establish itself at the leading edge of
innovation, attracting research into the sector and increasing the pool of skills and
experience)™?.

'2 Industrial Decarbonisation & Energy Efficiency Roadmaps to 2050; Ceramics Sector Appendix C;
Table 13
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Action 3 tasks

Owners: Ceramics Decarbonisation Leadership Group, BCC to support with input from
sector companies and from government and funding / innovation bodies as
appropriate

Timing: 2017-2018

Owners: Ceramic Innovation Platform, with assistance from the wider sector, BCC,
BEIS and Knowledge Transfer Network as appropriate

Timing: 2018
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Owners: Ceramic Innovation Platform

Timing: 2018-2019

Owners: Ceramic Innovation Platform with support from ceramic sector companies

Timing: 2018-2020

Owners: Ceramics Decarbonisation Leadership Group or Ceramic Innovation Platform
to lead with support from ceramics sector companies

Timing: 2018-2019
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Owners: Ceramic Innovation Platform

Timing: 2018 onwards

Owners: Ceramic Innovation Platform

Timing: 2018-2020
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24

Action 4: To increase Research, Development and Innovation (RD&I) with
potential applications in the ceramics sector and maximise its funding from
both Government and the Sector

The objective of this action is to stimulate RD&I to generate projects that can
potentially feed the pipeline of breakthrough innovations in the sector.

Funding from Government and industry needs to be maximised in order to develop
technological solutions for further improving the energy / carbon-efficiency of
industrial processes.

Industry will create networks between the ceramic sector and UK / EU / international
research base (such as universities and other research bodies) to match the
ceramics sector RD&I needs with expertise and increase the pool of research
projects and skills likely to be relevant to the sector.

This priority action should be implemented in the short-medium term (2018-2020),
and will lead to longer-term innovation actions (during the 2020’s).

This action is a precursor to some of the tasks within action 3 (Innovation) and links
to action 10 (Skills).

The impact of this action will be improved energy/carbon efficiency and lower
energy/carbon costs. Carbon reduction impact cannot be quantified as this action
should stimulate completely new areas of technology development.
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Action 4 tasks

Owners: BEIS and Innovate UK

Timing: 2017 onwards

Owners: BEIS

Timing: 2017-2021

Owners: Ceramic Innovation Platform

Timing: 2018-2019
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Owners: Ceramic Innovation Platform supported by BEIS, research organisations and
ceramics companies

Timing: 2018 onwards

Owners: Ceramic Innovation Platform

Timing: 2018-20
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25 Action 5: To develop and demonstrate advanced heat recovery
technologies to increase the re-use of waste heat in the ceramic sector

e The ceramic sector, with support from government, will engage in creating projects
to develop and demonstrate new solutions and share best practice for the recovery
and re-use of waste heat.

e The objective of the action is to increase the re-use of waste heat and reduce the
ceramic sector’s energy costs through collaboration to overcome technical
challenges and de-risk investment in heat recovery projects for individual companies
within the sector.

e This action should be implemented in the short-medium term (2017-2018), with initial
focus on existing technologies and enabling actions to develop new solutions.

e This action, which combines both the sharing of best practice and the development
of new solutions, is dependent on action 2 (Adoption of state-of-the-art technology)
and action 3 (Innovation).

e The impact of this action will be reduced energy consumption / carbon emissions
and lower energy / carbon costs. The carbon reduction impact at site level could
range from 7.5% to 20%*3, depending on the ceramic sub-sector and technologies
developed.

'3 Industrial Decarbonisation & Energy Efficiency Roadmaps to 2050; Ceramics Sector Appendix C;
Table 13

Ceramics sector Page 27/53



JOINT ACTIONS TO DELIVER THE 2050 DECARBONISATION ROADMAPS

Action 5 tasks

Task Owner: BEIS, with input from industry

Timing: 2017 - 2021

Owners: Ceramic Innovation Platform, with support from ceramics sector companies

Timing: 2018

Owners: Ceramic Innovation Platform

Timing: 2018-2019
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Owners: Ceramic Technology Hub

Timing: 2018 — 2019

Owners: Ceramic Technology Hub with support of BCC, ceramics sector companies
and BEIS where appropriate

Timing: 2018-2019
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2.6 Action 6: To increase the use of bioenergy in the sector

e Industry, working closely with government and other sectors, including through the
proposed cross-sector group on bioenergy, will investigate the potential for use of
bioenergy and its by-products in the ceramic sector through information-gathering
and initial demonstration projects to understand the possibilities of supply, and how
increased bioenergy in the sector can add value and be part of the UK bioenergy
strategy, taking into account feedstock availability, cost, supply security and
sustainability issues such as air quality.

e The objective of this action is to clarify the potential for supply and use of bioenergy
in the sector, overcoming the uncertainty about limits to availability and evaluate
solutions to technical barriers. This should lead to increased adoption of bioenergy
options within ceramic companies.

e Initial studies will be carried out in the short term (2017-18), with an ambition to have
an initial demonstration project underway in the medium term (2019-20) to increase
adoption in the longer term.

e This action is dependent on action 2 (Adoption of state-of-the-art technologies),
action 3 (Innovation), and is linked to action 7 (On-site renewables).

e The size of the potential carbon reduction has not been fully quantified, however,
within the heavy clay sub-sector, on-site gasification of biomass to syngas could
have a potential impact of up to 29% reduction.

% Industrial Decarbonisation & Energy Efficiency Roadmaps to 2050; Ceramics Sector Appendix C;
Table 13
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Action 6 tasks

Owners: BEIS

Timing: 2017-2018

Owners: BEIS and BCC, with support from ceramics sector companies

Timing: 2018
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Owners: BCC, with support from BEIS and ceramics sector companies

Timing: 2018-2019

Owners: Ceramic Innovation Platform, with support from ceramics sector companies
and BEIS

Timing: 2019-2020

Owners: Ceramic Innovation Platform with support from ceramics sector companies

Timing: 2020
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Owners: Ceramic Innovation Platform with support from ceramics sector companies

Timing: 2020 onwards

Owners: Ceramic Technology Hub

Timing: 2020 onwards
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2.7 Action 7: To increase the implementation of on-site renewables for self-
generation of electricity requirements

e The ceramic sector with support from government and appropriate guidance /
support bodies will collate and share available information on intermittent renewable
electricity generation on the network, electricity storage, embedded renewable
generation and demand side response, together with their feasibility for the ceramic
sector.

e The aim is to increase the deployment of on-site renewables, electricity storage and
demand side response through overcoming barriers such as planning issues and the
lack of information available on the options for ceramics sites.

e This action should be implemented in the medium term (2018-2019) to achieve
longer-term implementation of renewable generation (from 2020).

e This action is dependent on action 2 (Adoption of state-of-the-art technologies),
action 3 (Innovation) and also links to action 7 (Bioenergy).

e The impact of this action will be an increase in use of low-carbon electricity and
lower carbon emissions. The size of the carbon reduction cannot currently be
guantified.
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Action 7 tasks

Owners: Ceramic Technology Hub

Timing: 2018-2019

Owners: The Ceramic Technology Hub with input from ceramics sector companies

Timing: 2019 onwards

Owners: BCC, with the support of the Ceramic Technology Hub and ceramics sector
companies

Timing: 2018-2019
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2.8 Action 8: Collaboration with customers to create market pull for
decarbonisation in the sector

e The ceramic sector will work together with customers (including consumers,
distributors, building merchants, procurement departments and architects) and
government to stimulate the market demand for low-carbon ceramic products.

e The objective is to improve dialogue and raise awareness of the benefits (and
potentially reduce the relative cost) of low-carbon products. It is also to create more
market pull for lower carbon products and products that yield in-service energy /
carbon savings. Evidence from the sector suggests that customers currently buy
mainly on price so may benefit from information and encouragement to move to low-
carbon options.

e The tasks within this action are mainly medium to long-term actions (2018 to 2019
onwards).

e This action is not dependent on other actions within the plan, but is complemented
by action 9 (Skills) which targets suppliers (rather than customers).

e The impact of this action cannot be quantified at this stage. Creating consumer
demand for lower-carbon products will help to support the business case for
decarbonisation investment decisions.
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Action 8 tasks

Task Owner: Goverenment departments

Timing: 2017 — 2020

Owners: British Ceramic Confederation, with support of heavy clay ceramic sector
companies

Timing: 2018-2019
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29 Action 9: Develop a long-term engagement strategy with suppliers in the
sector

e The ceramic sector will develop a long-term engagement strategy with equipment
and raw materials suppliers to find common objectives to solve innovation problems.

e The objective is to integrate suppliers into innovation projects and overall strategy to
decarbonise the entire value chain. Feedback from industry suggests kiln suppliers
may have other priorities, in particular with demand from developing markets. The
aim is to re-align these priorities with those of the UK/EU ceramic sector.

e Many of these actions will take place over the medium-to-long term (2018 to 2019
onwards).

e This action is dependent on action 3 (Innovation) and action 8 (Customers)

e The impact of this action cannot be quantified at this stage, but a more collaborative
approach with suppliers would accelerate the innovation process and potentially
lower the cost of innovation through leveraging resources and skills along the supply
chain as effectively as possible.
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Action 9 tasks

Owners: Ceramics Decarbonisation Leadership Group, with support from ceramics
sector companies

Timing: 2018-2019

Owners: Ceramics Decarbonisation Leadership Group

Timing: 2019-2020

Owners: Ceramics Decarbonisation Leadership Group with support from academia
and BEIS

Timing: 2019-2020
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210 Action 10: To increase skills and knowledge within the sector to enable a
low-carbon internationally competitive future for the ceramics industry

e The ceramic sector should work with government, academia, appropriate skills
bodies, Professional Bodies and others to increase the quality and take up of
training and development, which directly supports the uptake of energy efficiency
and decarbonisation technologies within the ceramic sector.

e The objective of this action is to increase decarbonisation and energy efficiency
relevant knowledge and skills within the sector’s existing and future workforce to
ensure that the uptake of new approaches and technologies are fully supported. This
will help increase skills and capabilities in the ceramics industry as it transitions to a
low-carbon competitive future.

e This action will start in the medium term, and will run from 2018 to 2021.

e This action is linked to action 1 (Leadership).

e Increase in skills and knowledge will lead to greater efficiencies and improvements
in ways of working.
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Owners: Ceramics Decarbonisation Leadership Group

Timing: 2018

Owners: Ceramic Skills Group, with support from training providers and ceramics
sector companies

Timing: 2018-2019

Owners: Ceramics Skills Group with support from training providers and professional
bodies

Timing: 2019-2020
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Owners: Ceramic Skills Group

Timing: 2020 onwards

Owners: Ceramics Skills Group with support from local education authorities,
employers and professional bodies

Timing: 2020
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3. CASE STUDIES

Relevant
Action(s) No.

Action 2B,

“Create a suite of case studies showing best practice for the sector on
technologies already available (TRL 9) and those almost fully developed
(TRL 8), including:...raw materials formulation changes for more efficient
firing...”

Action 3C

“Create a summary document with defined objectives / requirements for
innovation in the sector, related to identified technologies and short-term and
longer-term priorities.

Initial priorities (1-3 years) for technologies ready for demonstration/pilot
projects (TRL 6-8) identified include: ... materials development to reduce
temperature of firings...”

Action 8

“Collaboration with customers to create consumer demand for
decarbonisation in the sector”. (Although not the original objective of this
project, it ultimately demonstrated that market pull can be created with the
right environmental message).

Action 9

“Develop a long-term engagement strategy with suppliers in the sector”.
(This project describes collaboration between a materials supplier and a
ceramics manufacturer).

Description

Summary: In 2011, Dudson implemented a temperature reduction program
on the glaze firing of its flatware products. This was enabled by the use of
glaze materials using Endeka’s ThermECO technology. The products are
fired at a lower temperature and achieve up to a 25% reduction in carbon
emissions and substantive energy savings compared to the production of
an equivalent product using standard glaze materials.

Detail

Dudson is a manufacturer of ceramic tableware for the hospitality industry.
It is a family-owned company based in Staffordshire that has been trading
since 1800. The company has been at the forefront of initiatives within the
ceramics sector to reduce environmental impact and energy intensity. The
company invested in the recycling of waste materials as early as the 1960s.
In more recent years, the company has made substantial investments in
technical innovations to improve energy / carbon efficiency, for example,
utilising fast-fire rather than conventional kilns as much as possible.

Ceramics sector
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Ceramics sector

Endeka Ceramics is a leading global supplier of raw materials and
intermediate products to the ceramic industries, with production facilities in
Spain, Italy, Portugal, Malaysia, Brazil, India and the UK. With more than
100 years of experience in striving for excellence through constant
innovation and continuous evolution, Endeka prides itself in being at the
forefront of ceramic materials innovation. Endeka Ceramics UK is the
corporate ‘Centre of Excellence’ for the development and manufacture of
products used in the tableware industry.

In 2004, Endeka embarked on a major research & development
programme to improve the energy-efficiency of ceramics manufacture.
Their approach was to develop formulations that could be fired by their
customers at significantly lower temperatures in order to reduce both
energy bills and CO, emissions. After overcoming significant Materials
Science challenges, the first generation of ThermECO technologies was
born.

hermECO Calculator Endeka actively promoted this

product and produced a ThermECO
calculator on their website to help

S hearECD Coladata customers calculate potential
Bk e ke et i savings and to enable them to

Average weight of piece (kg)

Cos o a ke ' balance more expensive materials

Model used £rdes

s " against those savings (see image).
gt o) The predicted savings generated by

sl the calculator typically range from
e 9% up to 50% depending on the
Equivalent to driving

o scenario. Endeka needed to
demonstrate a sizeable net benefit of
using ThermECO in order to

stimulate potential customer interest.

In 2011, following on-going collaboration between Dudson and Endeka,
ThermECO glaze was introduced at Dudson on its flatware products
(plates, saucers etc.) This enabled the temperature of the glaze firing
process to be reduced by up to 50°C.

In addition, Dudson’s also required the new glaze and its lower firing
temperature to not affect the glaze colour or any decoration applied onto it;
nor impinge on the highly-demanding food service performance
requirements of the hospitality trade, namely: durability and the ability to
withstand the use of aggressive detergents.

Meanwhile, Dudson’s customers were looking to show their boards that

they were sourcing environmentally friendlier products. Although not an
initial objective of the project, this turned out to be a bonus.
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Opportunities

Developing and implementing raw material formulation changes at other
sites in the ceramic sector in order to reduce product firing temperatures,
without compromising durability or other technical performance
requirements.

There was no government support for this project. The collaboration has
been jointly funded by both companies. Prior to the work with Dudson,
Endeka had applied for, and had been awarded, a grant from the
Carbon Trust. However, they turned it down as they would have had to
give away their IP in return for the grant.

Outcome
and benefits

Carbon emissions reduced by 25% per piece versus standardly-glazed
products (resulting in a total CO, emission reduction of 17 tonnes per
year on flatware products).

Temperature reduction helped to improve vyield of first quality product by
reducing some of the shape distortion associated with glaze firing.

Ceramics sector
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Lessons
Learnt

Cost of
implementati
on

Year

Contact

Ceramics sector

Possible next step for Dudson is to implement temperature reductions on its
hollowware range of products (bowls, cups, soup tureens etc.) This is
currently being evaluated by both parties.

If a further step change reduction in the glaze firing temperature could be

achieved this could initiate temperature reductions in the preceding first (i.e.
biscuit) firing.

Better control of production parameters were required:
e Glaze rheology (i.e. glaze flow characteristics).
e Application parameters.
e Temperature distribution within kiln firing control.

The objectives of both Endeka and Dudson were aligned in this project; by
working collaboratively, they were both able to achieve success.

Endeka funded the development and Dudson incurred the costs of
implementation and testing. The project took about 6 months.

2011 after several years of development by Endeka.

Phil Edworthy, Technical Manager, Dudson Ltd; email:

Dr Robert Schaffer, Head of Research and Development, Endeka Ceramics
Ltd,
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Relevant
Action(s) No.

Action 2B
“Create a suite of case studies showing best practice for the sector on

technologies already available (TRL 9) and those almost fully developed
(TRL 8)...”

Action 2G
“Government to explore the case for additional financial support to help
make energy efficiency and decarbonisation investments more

commercially viable, for the ceramic sector, as well as other heat-intensive
industries...”

Description

Summary:

Ibstock is the UK’s largest brick manufacturer, with 19 brick sites, an
annual production capacity of around 750 million bricks and around 1,500
UK employees. The company's Chesterton factory has recently
undergone a £22 million investment making it one of the most
energy/carbon-efficient factories of its type in the world. Carbon emissions
per brick have been reduced by over 50% compared with the factories
that it replaces.

Detail

Ibstock plc are a major manufacturer of clay and concrete building
products, with operations in the UK and US. Ibstock is the UK’s largest
brick producer, offering a wide range of clay facing bricks and other clay
based construction products that are manufactured at its 19 factories
across the UK, which employ ~ 1,500 people. The company takes a pro-
active approach to energy management, as a commercial imperative to
competitiveness, because energy and climate related costs are a
significant part of total production costs. Across the EU/UK brick and roof
tile sector energy costs typically represent 30-35% of total production
costs.

In 2011, during the recession and in anticipation of the return to growth,
Ibstock decided to make a £22 million investment in the redevelopment of
its Chesterton facility in Staffordshire - a factory which was coming to the
end of its operational life and becoming uneconomic. The transformation
now means the site utilises state-of-the-art, energy-efficient production
technology; the production capacity of the site has been boosted from 50
to 80 million bricks per year and ~ 80 jobs have been safeguarded for the
next 25 to 30 years. The site now also uses advanced robots to replace
repetitive manual jobs, which in-turn have been supplanted by highly
skilled engineering and production roles, many of which are filled through
Ibstock’s successful apprenticeship scheme.

Ceramics sector
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Ceramics sector

The site redevelopment retains the footprint of the original 1960s
factory, however all existing plant was removed, the whole factory floor
replaced and the factory was reroofed to optimise the use of natural
daylight and minimise the need for low energy lighting.

The design of the plant includes the latest brick production, drying and
firing technology. The heat demand for the continuous dryer (which
dries the extruded, wirecut bricks at around 100 °C for approx. 24
hours) is met exclusively by heat recovered from the kiln. The new
tunnel kiln (which fires the bricks at temperatures up to 1100 °C during
a 3 day process) is highly energy efficient and consumes less than
60% of the fuel energy per brick compared to the unit it replaced.
Extensive use is made of heat recovered from the kiln, including: i) pre-
heating the bricks during the earlier stages of firing, ii) heat recovery to
the dryer and iii) pre-heating burner combustion air (rather than using
ambient temperature air). The Kkiln also utlises an advanced
monitoring, control and tracking system to ensure the time /
temperature profile is correct at each stage.

In the brick industry, on-site carbon dioxide emissions are derived from
two sources: i) the fuel used to fire the product and ii) process
emissions that originate from the decomposition of carbonates and
oxidation of organic content in the raw materials. The Chesterton
factory uses Etruria Marl clay from the company’s nearby Knutton
quarry. This clay is highly prized by brickmakers on account of it
exhibiting the lowest level of process emissions of UK brick clays. The
combination of energy-efficient firing and the use of low process
emission clay, means the site is a benchmark performer in terms of
carbon dioxide emissions. The use of locally-available clay also avoids
long-distance transportation of the raw materials to the site and the
associated CO, emissions. In total, the significant investment in new
plant and equipment made by Ibstock has reduced carbon dioxide
emissions per brick by over 50% compared with the product from the
factories it replaces.

This approach to minimising the environmental footprint of the factory

has also been applied to set world-class standards in water
conservation, noise reduction and transport efficiency measures.
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However, the company is not resting on its laurels. It is currently nearing
the end of a £55 million extension to its stock brick factory at Ibstock,
Leicestershire. Again, this plant will utilise state-of-the-art production
technology and set new standards for energy efficiency, water and waste
recovery when it becomes operational later in 2017.

Opportunitie Significant energy / carbon savings could be obtained at other ceramic
S production sites through significant capital investment in state-of-the-
art, energy / carbon-efficient production technology.
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Outcome
and benefits

Lessons
Learnt

Cost of
implementati
on

Year

Contact

Ceramics sector

e Investment in the latest energy efficient drying and firing technology
has reduced CO, emissions per brick by over 50% compared with the
previous factories.

e Investment will safeguard jobs at Chesterton for the next 25 to 30
years.

e Production capacity upped from 50 to 80 million bricks per year.

e Upskilling of the workforce.

e Reduced environmental factory footprint through energy conservation,
water conservation as well as noise reduction and transport efficiency
measures.

e Significant capital investment can yield significant improvements in
energy / carbon efficiency.

e Energy efficiency savings alone may not be sufficient to justify an
investment case in today’'s challenging economic climate. The benefits
of such efficiency savings can only be realised when coupled with
wider business objectives, e.g. extended plant life, labour savings
(robotics), waste reduction and reduced CO, emission costs.

£22 million privately-funded investment.

Final investment decision made in Nov 2011.

Old Chesterton factory made its last brick in Aug 2012.

After a rapid demolition and site clearance, the new equipment was
installed and commissioned with the first bricks produced in Jun 2013.

Mr Michael McGowan
Quality, Environmental and Energy Manager
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Action An activity that will be delivered through a series of separate tasks

Task A specific piece of work to deliver an action

Impact A qualitative or quantitative description of the impact on carbon,
financial or competitiveness as a result of successfully
implementing the action

Dependency How one action might influence another action, for example a
shorter-term action may be linked to longer-term actions or
ambitions.

Resources Staff or funding required to deliver a specific task

Objective The impact on strategic outcome of the action (such as increased
energy efficiency in sector, or the objective is to decarbonise and
do this using CCS technology and a transport and storage network)

Output (Tangible) result achieved by the action being undertaken (such as
better awareness amongst industry managers of opportunities) with
an emphasis on the overall action delivery or result (such as
delivers CC network so that industry can use it to capture and store
carbon)

Short-Term Action that will be undertaken between 2017 and 2020

Action

Longer-Term
Action

Action that will take place beyond 2020

Barrier

A factor that needs to be overcome for an action to be achieved

Ceramics sector
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5. ACRONYMS

AMRICC Applied Materials Research, Innovation and Commercialisation
Company

BCC British Ceramic Confederation

BEIS Department for Business, Energy and Industrial Strategy

CCA Climate Change Agreements

CCL Climate Change Levy

CfD Contracts for Difference

CM Capacity Market

CPF Carbon Price Floor

CPS Carbon Price Support

CRC Carbon Reduction Commitment

DCLG Department for Communities and Local Government

DHN District Heat Network

ECA Enhanced Capital Allowance

Ell Energy-Intensive Industry

EIUG Energy-Intensive Users Group

EMR Electricity Market Reform

EPR Environmental Permitting Regulations

ESOS Energy Saving Opportunity Scheme

ETL Energy Technology Product List

EU ETS European Union Emissions Trading System

FiT Feed-in Tariff

HNDU Heat Networks Delivery Unit
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HNIP Heat Networks Investment Project

IED Industrial Emissions Directive

IEEA Industrial Energy Efficiency Accelerator
IS Innovation Strategy

KTN Knowledge Transfer Network

LCF Levy Control Framework

MCCG Manufacturers Climate Change Group
PV Photovoltaic

RD&l Research, Development and Innovation
RHI Renewable Heat Incentive

RO Renewables Obligation

ROI Return on Investment

STEM Science, Technology, Engineering and Mathematics
TRL Technology Readiness Level
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