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Climate impacts are no longer an abstract issue confined to future projections. They are hitting home now.

Extreme weather events — super-charged storms, wildfires, floods and
unprecedented droughts — are becoming more frequent and destructive, impacting
economies, businesses and communities across the globe. The risks are real, and
they are escalating.

From a business perspective, climate change has become a material risk. No
longer is it just an environmental or ethical concern - it is a financial one. The
concept of the return on responsibility — where businesses invest in climate-related
efforts not only because they're good but because they're good for business — is
central to how businesses are increasingly viewing climate risks and the long-term
economic imperative of climate action.

At COP28, governments from around the world committed to a series of vital steps
aimed at keeping the 1.5°C global warming limit within reach. These commitments
include transitioning away from fossil fuels, tripling renewable energy capacity and
doubling energy efficiency by 2030. Thousands of businesses, aware of the
financial and reputational risks of inaction, are working toward their clean energy
goals and managing their climate risks. Many of the technologies exist and are
increasingly affordable, with costs for wind, solar and batteries falling 70-80%
between 2013 and 2023.

Businesses want to take concrete action now that will boost their
competitiveness and energy security. Alongside partners and businesses, We
Mean Business Coalition developed the Fossil to Clean Business Action Checklists
to give companies clarity on the near-term steps they can take to start phasing out
fossil fuels and replacing them with clean energy. We hope this starter checklist
empowers companies, to seize the opportunities and benefits of investing in clean
energy.

-

MARIA MENDILUCE
CEO
WE MEAN BUSINESS COALITION
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Introduction

“We have options in all sectors to at least halve emissions by 2030”

- Intergovernmental Panel on Climate Change (IPCC)

The Fossil to Clean Business Action Checklists provide clarity on the near-term actions that businesses can take
over the next two to five years to decarbonize their core operations and start phasing out fossil fuels. The
Checklists offer a consistent set of actions and metrics to help companies transition to an operating model that
reduces exposure to regulatory and climate risks; unlocks investment in climate initiatives; enhances reputation
among consumers and employees; and increases resilience to energy price shocks.

This resource is a common understanding of how businesses of all sectors, sizes and regions can take steps
toward reducing their reliance on fossil fuels. It offers concrete examples of how businesses have already
achieved some of these actions — demonstrating the inspiring possibilities and many business benefits of clean
energy solutions. The guidance will be updated over time to cover new areas.

Note: This guidance forms part of a comprehensive resource available on the Business Action Checklist website,
outlining near-term actions to decarbonize and phase out fossil fuels across key operational areas - including
Process Heat alongside Energy Efficiency and Buildings, Electricity Procurement, and Logistics, Fleet Management

and Business Travel.

Fossil to Clean

We Mean Business Coalition’s Fossil to Clean initiative is a global movement of businesses going from
fossil fuels to clean solutions. Those that take action to phase out fossil fuels help to send a clear market
signal that will lead energy suppliers, capital providers and governments to accelerate the provision of
affordable, reliable and safe alternatives. Business can be the catalyst for change.

WE MEAN BUSINESS COALITION
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To access the complete Business Action Checklists—including sections on
Energy Efficiency & Buildings, Electricity Procurement, Logistics, Fleet
Management and Business Travel, and Process Heat—please visit
https://www.wemeanbusinesscoalition.org/fossil-to-clean-business-action-

checklists /
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How to use this guidance

This guidance is designed for use by companies of all sectors, sizes and regions.*
When used, it can help drive widespread, large-scale adoption of actions and investments
supporting corporates transitioning from fossil to clean.

The actions in this guidance relate primarily to direct emissions from operations. While
some actions on business travel and vehicle fleets can be considered scope 3 depending
on a company’s design and footprint, the guidance primarily focuses on scopes 1 and 2.

This guidance can help business leaders in senior management, energy procurement,
operations and facility management and sustainability professionals as a tool to assess their
own value chain for educational and/or implementation purposes. It is supplemented by
an Excel sheet that serves as a customizable project management tool and compiles all the
business actions in this PowerPoint.

What this guidance IS:

V Checklist of sector agnostic near-term actions (<5 years) that businesses can take
to start phasing out fossil fuels and scale clean solutions

V Case examples from other companies to provide insights and inspiration

What this guidance is NOT:
x Guidance on developing climate transition plans

x Detailed guidance - it is intended as ‘starter’ guidance for companies in the
earlier stages of their decarbonization journey

*Except for small and medium sized enterprises (SMEs). See separate guidance for SMEs via SME Climate Hub.

WE MEAN BUSINESS COALITION

The checklist items in this guidance are not standalone actions. They complement and reinforce 0
one another, enabling companies to talk about how they are iransitioning away from fossil fuels

across their operations. This interconnectedness underscores the importance of considering these

actions as part of an integrated system rather than isolated initiatives.

A Useful for top management to
understand the significance of this
material and how to apply the
guidance effectively

Starfing out & A Explains the idea of the guidance and how to get
understanding progress started, and the key inputs needed (e.g.
SLIDES 9-13 calculating your energy consumption)

A Provides business actions to reduce fossil fuel A Useful for operations and plant
Process Heat consumption for low- to mid-temperature process managers, maintenance and
SLIDES 14-29 heat (up to ~400°C), where clean alternafives are procurement teams who manage
widely available and commercially viable. day-to-day production processes
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Stanrnting out

The Business Action Checklists have been structured for ease of use by decision makers and
practitioners to encourage practical - rather than theoretical — use of this guidance. The guidance
can be considered a condensed ‘A-Z’ of actions: guidance designed to help establish a
foundational awareness necessary to start an organization’s decarbonization journey and to help
engage with customers, suppliers, solution providers or consultants.

There are three overarching principles we encourage in using this guidance to prevent perfection
from getting in the way of progress, while still ensuring there is a robust understanding of what
fundamentally drives real, sustainable change (see list to the right).

We have highlighted key areas for consideration to aid users’ decision making, however, we have
not provided indicative timescales or costs for these actions as these will vary depending on
location and market. Moreover, it is up to each company to identify which actions are most
material for their operations.

Climate Transition Action Plans (CTAPs) & Governance

A CTAP outlines how an organization will credibly transition to a net-zero carbon economy
aligned with a 1.5°C pathway. It is forward-looking and seeks to align internal strategies and

responsible policy engagement to achieve a just transition. Part of a credible CTAP involves
enabling good climate governance from the top down, ensuring decision-maker accountability.

The Fossil to Clean Business Action Checklists are designed to be complementary to developing
a CTAP - but it remains the user's initiative to decide what checklist actions are of relevance to

their overarching transition plans. See guidance for developing Climate Transition Action Plans
and creating good climate governance.

WE MEAN BUSINESS COALITION

Three overarching principles

ACT NOW, IMPROVE PERFORMANCE OVER TIME

Many near-term solutions to accelerate the transition away from fossil fuels and halve emissions by 2030
already exist. It's important to start acting now and improve performance over time as you learn and optimize.

Acting now can help send clear market signals to governments, investors and energy producers to help
accelerate the transition to clean solutions and create more favorable markets.

PRIORITIZE REDUCING ENERGY DEMAND AND CONSUMPTION

Transitioning from fossil fuels to clean energy solutions will significantly lower your carbon footprint. However,
high energy consumption may persist, requiring greater reliance on renewable energy sources to meet demand
sustainably.

The energy you save is energy you don't need to pay for or decarbonize. Optimizing your energy consumption
can lead fo cost savings while aligning your organization’s transition to a 1.5°C-compatible pathway.

CONTINUOUSLY IMPROVE MEASUREMENT & DATA QUALITY

“You can’t manage what you don’t measure.”

Increased quality of data will allow you to identify hot spots and develop a more targeted and ultimately more
impactful approach to decarbonization.

It will also allow you to meaningfully communicate your progress to employees, consumers, clients, investors,
Board members and other stakeholders.
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Measunring progress

Understanding the impact of taking these actions and your progress over time requires
collecting key data. Considerations for metrics

The list to the right includes seven key metrics that have been selected as they provide
greatest insight into whether your organization is seeing tangible improvements from your
actions. The purpose of these metrics is to support internal decision-making - meaning that
not everything needs to or can be disclosed publicly from the start. S

Topic: Metric(s): Justification

A Fossil fuel consumption is the root cause of the
climate crisis

Fossil fuel dependency is a key transition and
financial risk due to price fluctuations

A Fossil fuel consumption A

Some of these metrics will already be mandatory under regulatory disclosure requirements.
Others are data not yet widely collected, but still helpful to for your organization, investors
and the market signals on the pace and scale of change.

Considerations
Altis not expected that organizations will be able to immediately collect all this data.

A Time and investment will be required to develop a data infrastructure — but what this
seeks to provide is an indication of what good looks like metrics-wise.

A Once you have an initial year of data, this can provide a benchmark to improve

your performance.

A There is an increasing pool of data disclosed, collected or modelled by industry that
enables performance comparison against peers or against a 1.5°C-aligned
pathway. For the latter, this will likely be geography-specific.

Process Heat A % of process heat provided by fossil free A Measures transifion to sustainable heat usage and
SLIDES 14-29 sources dependency on fossil price shocks
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Stanting out

Measunring your energy consumption
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Stanting out: Measunring your enengy consumption

NO YES

Work with facility/building/fleet managers and energy suppliers Do you know where/how you might be able to improve your energy
to collect required data performance? If not, see slide 12

Have you benchmarked your energy consumption and set targets?
If not, see slide 13

Continue to other sections in the guidance

F&

Process heat (slides 14-27)

Indicates slide number for more detailed information, click to be taken to the dedicated slide
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Calculate your annual energy consumption

Understanding how much, when and where you consume energy is an essential

input for the rest of this guidance.

This includes how much you use electricity and thermal energy {mainly natural gas,
coal, oil, diesel). Understanding your energy consumption will allow you to establish
a baseline to compare progress toward your overarching energy consumption target
(see slide 13 on benchmarking). It also provide insights into the timing, quantity, cost
and variability of energy use throughout different operations, helping you identify
peak demand times, patterns of consumption, unexpected changes in energy
consumption, where you can shift load to off-peak and where energy efficiency can

and should be improved.

Differences in R
building energy DATA
consumption data

quality

High quality data, for example
collecting data from sub-
metering, can increase visibility
and accuracy of your energy
consumption and performance.
It is particularly important for
energy efficiency and buildings.

POOR QUALITY
DATA

Energy data through a half-hour meter (fiscal or
sub-meter)

Energy data through a manual reader, regularly
recorded

Energy data through an apportionment of the
area for use, in multi-occupied buildings

Using a proxy: energy performance of a similar
building/function, where no data is available

Using a proxy: using benchmarks from industry
database where no data is available

Using ratings from assessments, e.g. Energy
Performance Certificates™

Do you know what your annual energy consumption is@

C  Work with facility /fleet managers, building owners/landlords, utility and electricity
providers to collect data by location, using energy bills, smart meter data, etc.

C  Where possible, measure exact consumption from a specific piece of equipment or
location

C  Review your energy bills and map the energy costs of your operations

C  Analyze historical usage data to better understand typical demand profiles and identify
unexpected changes in energy consumption more quickly

C Implementtools for tracking and reporting (e.g., dashboards, spreadsheets, custom
analytics)

Note: You may wish to get support from external energy experts fo interpret this data. See guidance on how to
request information on emissions from your suppliers.



https://www.wemeanbusinesscoalition.org/fossil-to-clean/
https://www.wemeanbusinesscoalition.org/
https://chancerylaneproject.org/guides/get-information-on-contract-emissions/#h-commit-counterparties-to-measure-manage-and-report-on-emissions
https://chancerylaneproject.org/guides/get-information-on-contract-emissions/#h-commit-counterparties-to-measure-manage-and-report-on-emissions

FOSSIL TO CLEAN WE MEAN BUSINESS COALITION

Undenrtake an energy audit

An energy audit helps you identify how much and what kind of energy is consumed —
paving the way to improve on that consumption. Do you know where/how you might be able to improve your energy performance?

Conducting an energy audit allows you to identify opportunities to improve energy
performance, reduce fossil fuel consumption and save money. An energy audit is usually
established at the property level.

C Commission an energy audit. Check with your utility as some provide audits and

Understanding your energy consumption and how you can improve energy efficiency are efficiency upgrade recommendations at no cost
key inputs to the other sections of this guidance: electricity procurement, buildings and
logistics & transport. C Determine the scope of the energy audit: areas and fuels (i.e., electricity, heat energy,

transport fuels) to include

C  Review findings and recommendations on energy consumption, management and
energy-saving opportunities

Related 0

A See Better Buildings Parinership’s guidance on undertaking an energy audit.

A See ENERGY STAR's guidance on energy audits for small businesses —
designed for the U.S. market however mostly applicable to other regions.
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Benchmanrk your energy consumption

Benchmarking makes your energy performance visible, measurable and comparable.
You can’t manage what you don’t measure.

Comparing your current energy use against historical data or other sites allows you to
identify patterns and best practices, find opportunities to improve performance or document
savings. Provided that good quality data can be obtained consistently, dashboards can be
set up to compare performance and facilitate healthy competition between sites with similar
starting points.

The sophistication of benchmarking is likely to increase as you implement more energy

efficiency projects, but even for those just starting out, benchmarking is critical to identifying
opportunities and measuring progress over time against set targets.

Related 0

A See Better Buildings Partnership’s energy audit guidance.

A Established benchmarks include UK Real Estate Environmental Benchmark,
NABERS and Building Services Research and Information (BSRIA).

A To determine an energy consumption target, see the ISO 50001 Energy
Management standard or 1.5°C-aligned decarbonization target guidance
from SME Climate Hub or Science Based Targets initiative.

Have you benchmarked your energy consumption and set targets?

Identify an appropriate metric (e.g., kWh/area unit/year, kWh/revenue/year,
kWh/full time equivalent employees/year)

Normalize your benchmark data based on the metric(s) selected

Identify an appropriate benchmark: you can use established benchmarks or create
your own either internally or based on peer-reported data

Revise or develop targets based on the benchmarking data
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Process heat

This guidance focuses on low-to-mid temperature (~up to 400°C) process heat where
solutions to replace fossil fuels with clean solutions are widely available before 2030.

Process heat is a considerable source of fossil fuel-based emissions in a wide range of
manufacturing industries, constituting around 18% of global GHG emissions annually'. The
temperature required for each industrial process and its application dictates how feasible it
is to replace fossil-based heat generation with clean solutions. Lower temperature process
heat is easier fo transition to clean alternatives, such as electrified heat. Key industries reliant
on low-to-mid temperature process heat include e.g., food and beverage, textile, paper and
printing and chemicals. Materials like iron and steel as well as cement and concrete
depend on high-temperature process heat (400°C+). These applications have been scoped
outside of this guidance as they are very specific to each heavy industry and will typically
require planning and calculation beyond what is feasible to present in a short-format
guidance such as this one. Solutions for phasing out fossil fuels in building heating are
covered in a separate section labeled “Energy efficiency and buildings”.

Fossil fuel price fluctuations have caused considerable strain on industrial manufacturers in
the past years. 74% of the world population lives in net fossil fuel importing countries?,
highlighting the trade risks related to industrial processes’ fossil fuel reliance. By combining
energy efficiency improvements with clean solutions such as electrification, technology
switching, solar thermal power, and sustainably-sourced biomass, manufacturing
companies can gain both cost and emissions savings by transitioning their process heat from
fossil-based to clean solutions.

[1]: WBCSD [2]: Ember [3]: IEA

INndustnrial heat demand by
temperature nange®s

00-60°C
B 60-100°C

0 100-200°C
[0200-400°C
@ 400°C+
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Switching from fossil to clean heat provides several benefits

Top competitive benefits from clean process heat

LONG-TERM COST REDUCTIONS THROUGH ENERGY
SAVINGS OF UP TO 80%

In general, heat pumps can reduce process heat energy use by 30%', and in sectors like
food & beverage and alumina, savings can reach 80% or more.?

In addition fo net energy cost savings, heat pumps co-benefits can translate to additional
savings as high as 20 to 30 percent of facility-level energy costs®

Heat recovery can help companies go beyond cost savings and sell waste heat

MEET STAKEHOLDER REQUIREMENTS FOR EMISSION
REDUCTIONS

Regulators, customers, partners and employees can have expectations towards your
company acting on climate

Heat pumps can reduce emissions by at least 20% compared to a gas boiler, even on
emissions-intensive electricity, and up to 80% when powered by a cleaner grid*

ENHANCED ENERGY SECURITY AND PROTECTION
FROM FLUCTUATING FOSSIL ENERGY PRICES

74% of the world’s population in fossil fuel-importing nations face rising energy security
risks>.
Reducing reliance on imported fossil fuels (especially coal and natural gas) improves

energy independence.

[1]: [EA [2]: IEEFA [3]: ACEEE [4]: Carbon Brief [5]: Ember

12 GWh/yeanr

Energy savings from a 4 MWh

thermal energy battery, resulting in
6,000t CO,_ emissions reductions at
Yara’s production facility in Norway.

See monre details on the case
example on slide 27.
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Have you assessed your heat demand profile?

Process Heat

YES NO

22 Develop a plan to reduce process heat energy consumption via energy efficiency Measure your process heat energy demand < - -

Sometimes the process might require o few iterations
looking at efficiency measures and solutions

Calculate how much process heat energy you might need in the future Evaluate solution options based on available technologies and site constraints

Calculate the business case for the alternative solutions

Develop a phased transition plan

Select metrics and track progress towards the transition plan

Indicates slide number for more detailed information, click to be taken to

L the dedicated slide
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At a glance: Process Heat

Measuring your process heat energy demand is
key to managing your fransition (slide 21)

Map which processes require heat

For each process, document operating
specifications: target temperatures, duration
and frequency of operation, operating
pressures (if relevant)

C  Identify heating equipment required for each
process and record their rated capacity,
efficiency and energy source

C  Measure or estimate energy input for each
piece of heating equipment / process by
analyzing process metering data where
available

C  Monitor real-time heat use over a
representative period to capture average
and peak demand as well as seasonal load
variations

C  Normalize energy use by production output
(e.g., kWh per ton of product) to allow
benchmarking

See slides 21-27 for more on Process Heat

Develop a plan to reduce process heat energy
consumption via energy efficiency (slide 22)

C Identify areas of heat loss, inefficiencies, and
opportunities for upgrades in process heat
systems based on energy consumption
measurements

Challenge the temperature requirements of
g P q
processes and inefficient use of steam

C  Assess insulation upgrades: ensure pipes,
tanks, and other heat-conducting equipment
are properly insulated to minimize heat loss

C  Assess the potential for waste heat recovery
using methods like pinch analysis to identify
excess heat streams and optimise their reuse,
such as preheating materials or supplying
building heating, to reduce energy costs and
emissions

C  Implement smart EnMS to monitor, control
and optimize process operating conditions

C  Train personnel and engage with process
operators to develop a culture that values
efficiency through e.g., energy saving
competitions and bonuses tied to energy
saving program delivery

Calculate how much process heat energy you
might need in the future (slide 23)

C  Develop scenarios: simulate process heat
energy needs under multiple scenarios to
guide strategic decisions and investments.

C  Calculate process heat energy needs under
different scenarios

C  Consider also how thermal energy storage
options could mitigate fluctuation in demand

C  Decide which scenario to use as basis for
assessing solutions and related business
cases

WE MEAN BUSINESS COALITION

E&
Evaluate solution options based on available
technologies and site constraints (slide 24)

C  Map the availability of clean heat
technologies for each process site (see
Annex 2 for comparison of different
technologies)

C  Analyze energy supply and infrastructure
requirements, such as grid connection
availability for the required clean electricity
demand

C  Assess the availability of electricity and its
price vs. fossil alternatives {so-called spark
gap), as well as flexibility in the electricity
market

C  Assess whether the site has sufficient solar
radiation and space for solar thermal or
favorable conditions for geothermal solutions
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At a glance: Process Heat

Calculate and compare the business case for
different clean solutions (slide 25)

¢

Calculate the TCO based on CAPEX and
OPEX, as well as future cost savings
incorporating future carbon pricing impacts
(such as EU Emission Trading System 2,
slated to enter into force in 2027) and fossil
fuel price fluctuations

Evaluate potential commercial benefits
arising from decarbonized production
processes (e.g., becoming a favored supplier
to progressive customers) as well as
additional benefits like cleaner air for local
communities and safer working environments
for employees

Where the up-front investment might be
prohibitively high, reach out to local ESCOs
to explore potential heat-as-a-service
partnerships

See slides 21-27 for more on Process Heat

Develop a phased transition plan {slide 26)

¢

Based on business case calculations for each
solution, identify immediate low-cost, high-
impact actions (e.g. energy efficiency
upgrades)

Prioritize and sequence medium and long-
term projects depending on capital required,
savings potentials and your overall emission
reduction objectives

Develop a transition plan with clear, time-
bound milestones and metrics for measuring
progress, such as emissions reductions or cost
savings

Select metrics and track progress towards the
transition plan (slide 27)

¢

Specify the goals related to your clean heat
transition, such as % of increased energy
efficiency in industrial heat processes, % of
fossil-free heat by target year, and/or MW
of on-site solar or geothermal installations

Identify what kind of data is available as
basis for monitoring progress (setting
baselines and targets)

Select KPIs that match the transition goals

Tie KPls to organizational and individual
employees’ annual objectives

Review KPIs periodically fo ensure they
remain fit-for-purpose in the changing market
landscape

Consider joining inifiatives bringing fogether
companies interested in transitioning
industrial process heat to get access to
resources and learn from peers

WE MEAN BUSINESS COALITION
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CASE EXAMPLE
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BACKGROUND

International fertilizer giant Yara is working to reduce its emissions
and achieve net zero. Decarbonizing its industrial heat with
thermal energy storage was one way to reach its sustainability

goals.

PROJECT IMPLEMENTATION

Partnering with Yara International, ENERGYNEST integrated a 4
MWh ThermalBattery™ , directly connecting Yara's production
facility in Porsgrunn, Norway, to the steam grid. When the
ThermalBattery™ system charges it is fed with high-pressure steam

from the plant.

CLEAN SOLUTIONS
ThermalBattery ™ module

The modular energy storage system is scalable and customizable for
any application. Each module is the size of a standard 20-t shipping
container, making transportation and installation simple.

Energy efficiency and flexibility
The ThermalBattery™ can recover industrial surplus heat and feed
various industrial processes that require steam. It can also operate

with other thermal fluids such as thermal oil.

Steam -based system

The steam-based system reduces dumping of excess steam by storing
the energy and instantly releasing it during short duration cyclic peak
demand in the low-pressure steam grid.

#FossilToClean

Find more information at:
@ hitps://energy-nest.com/portfolio/casestudy (@ m——

yara/
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Measure younr process heat energy demand

As in other areas, measuring your consumption is important to know what to
manage.

To effectively assess current and future process heat requirements, it is essenfial to
evaluate the temperature ranges, energy sources, and quantity of heat needed across
different operational periods throughout the year. Process heat may be used e.g., to
heat water, materials, or to generate steam.

Developing a clear demand profile requires a detailed understanding of how much
heating energy is needed, for which processes, at what temperatures and in what form,
and how these demands fluctuate over time. This information serves as a critical
foundation for further analysis and for identifying suitable low-carbon heat solutions. If
you don't have the required capabilities in-house, you can also engage with external
experts specialized in making energy audits. In addition to providing the required
information to understand your process heat demand, an energy audit typically helps
uncover inefficiencies in your processes. The results should help you understand your
energy demand profile and the energy split (% heat energy from fossil sources like
natural gas; % electrified; % from biomass).

Related 0

A The US Department of Energy (DOE) provides the MEASUR suite of tools to help
manufacturers improve industrial system efficiency

Measure your process heat energy demand

Map which processes require heat (e.g., drying, washing, sterilization,
pasteurization, chemical reactions)

For each process, document operating specifications: target temperatures,
duration and frequency of operation, operating pressures (if relevant)

|dentify heating equipment required for each process (boilers, furnaces,
ovens, heat exchangers, heat pumps etc.) and record their rated capacity,
efficiency and energy source (natural gas, fuel oil, electricity, biomass etc.)

Measure or estimate energy input and fuel usage and associated costs for
each piece of heating equipment / process by analyzing process metering
data where available

Monitor heat related energy use over a representative period
(hour/day/week/month/year) to capture average and peak demand as
well as seasonal load variations

Normalize energy use by production output (e.g., kWh per ton of product) to
allow benchmarking

Return to flowchart (slide 17)
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Reduce heat energy consumption via enenrgy efficiency

As with electricity and building heating, energy efficiency should be considered the
“first fuel” in process heat.

Improving energy efficiency can be a cost-effective first step to reduce process heat energy
demand. You can get started by conducting energy audits to identify inefficiencies, such as
heat loss from uninsulated equipment or outdated systems. Upgrading to more efficient
boilers, integrating waste heat recovery systems, and insulating pipes and storage tanks
can significantly reduce energy consumption. Process switching or optimization—like
reducing batch cycle times, de-steaming or maintaining optimal operating conditions —
can further mitigate unnecessary energy use. |mp|emenﬁng smart controls and monitoring
systems can also ensure efficient operation by adjusting energy use based on real-time
demand.

By focusing on these measures, you can lower energy costs and emissions while preparing
for longer-term transitions to cleaner energy sources. Efficiency improvements often have
quick payback periods, making them an accessible option for any configuration.

Related 0

A The ISO 50001 Energy management standard can help companies measure
and manage energy consumption, including process heat

A The Carbon Trust has developed an enerqy efficiency guide for manufacturing,
including free guidance on process heat

A UNIDO’s Industrial Energy Accelerator provides free guidance for energy
efficiency improvements in industry

Develop a plan to reduce process heat energy consumption via energy

efficiency

C Identify areas of heat loss, inefficiencies, and opportunities for upgrades in
process heat systems based on energy consumption measurements

C Challenge the temperature requirements of processes (some processes, like
drying, could use lower temperatures instead of high temperature steam) and
inefficient use of steam (for e.g., making steam to heat water)

C Assess insulation upgrades: ensure pipes, tanks, and other heat-conducting
equipment are properly insulated to minimize heat loss

C  Assess the potential for waste heat recovery using methods like pinch analysis
to identify excess heat streams and optimise their reuse, such as preheating
materials or supplying building heating, to reduce energy costs and emissions

C Implement smart energy management systems (EnMS) to monitor, control and
optimize process operating conditions

C  Train personnel and engage with process operators to develop a culture that
values efficiency through e.g., energy saving competitions and bonuses tied to
energy saving program delivery

Return to flowchart (slide 17)
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Develop scenanrios to calculate potential future demand

Before calculating investment decisions, assess your future process heat energy
demand based on scenario analyses.

Calculate how much process heat energy you might need in the future

Based on the assessment of how much process heat energy you can save through energy
efficiency, and the growth prospects of your business, you can calculate how much process
heat energy you expect to need in the future. This analysis will need to be conducted on a

site-by-site basis. Incorporate any additional heat demand for new processes or reduced C Develop scenarios: simulate process heat energy needs under multiple
demand from discontinued operations. This will help evaluate cost changes as part of scenarios (e.g., baseline growth, high growth, and declining demand) to guide

business case analysis. . s .
strategic decisions and investments.
C Calculate process heat energy needs under different scenarios

C Consider also how thermal energy storage options could mitigate fluctuation
in demand

C Decide which scenario to use as basis for assessing solutions and related
business cases

Related 0

A The US Department of Energy (DOE) provides the MEASUR suite of tools where
industrial manufacturers can develop alternative scenarios for future energy use,
including process heat

Return to flowchart (slide 17)
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Evaluate solution options based on the future scenanrios

Many commercially available solutions exist to switch from fossil to clean solutions in
industrial process heat.

While finding the best solution for each situation depends on several contextual factors,
there are some general principles that can help with decision-making.

Firstly, heat electrification is becoming an increasingly viable alternative to burning fossil
fuels where electricity is available at the capacity required and for a price that is
competitive. Where heating energy demand and electricity supply do not match, thermal
energy storage may help in balancing the business case.

Secondly, especially in areas where grid and electricity supply are not yet developed,
solar thermal and geothermal solutions may provide feasible alternatives.

Sustainably sourced biomass and biofuels may offer a viable alternative in rare cases
where clean electricity is not available. However, for low-temperature process heat they
are likely to be economically competitive only when utilizing low-cost residues or waste
materials that have limited economic uses, such as in the pulp & paper industry.

Related 0

A See Annex 2 (slide 32) on potential clean heat technologies

A WBCSD has mapped renewable heat solutions and supportive government
policies and decarbonization heat briefs on guidance to thermal energy storage,

solar thermal solutions, and electrification solutions.

A Agora Industry has published an assessment of technologies, potentials and
prospects of heat electrification in the EU context

A Renewable Thermal Collaborative’s Vision report presents decarbonization
pathways across various industries in the US

Evaluate solution options based on available technologies and site constraints

Map the availability of clean heat technologies for each process site (see
Annex 2 for comparison of different technologies)

Analyze energy supply and infrastructure requirements, such as grid
connection availability for the required clean electricity demand

Assess the availability of electricity and its price vs. fossil alternatives (so-
called spark gap), as well as flexibility in the electricity market

Incorporate the Levelized Cost of Heat (LCOH) into the assessment of
alternative heat supply options to enable fair, lifecycle-based comparison
across technologies

For steam-using processes, identify the acceptable levelized cost of steam to
switch technology based on the spark price and boundary conditions

Assess whether the site has sufficient solar radiation and space for solar
photovoltaics to support with heat electrification; or solar thermal or favorable
conditions for geothermal solutions

Return to flowchart (slide 17)
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Conduct business case analysis on different alternatives

Determining the most suitable solution will require business case comparison across
various types of solutions.

Calculate and compare the business case for different clean solutions

When evaluating process heat decarbonization options, calculate the financial and
operational implications of various proprietary solutions {on-site installations) as well as
different Heat-as-a-Service models. Proprietary solutions, like installing heat pumps, solar
thermal systems, or biomass boilers in your own balance sheet typically involve higher C  Assess the availability of subsidies and other financial support instruments both
upfront costs but can yield long-term savings and greater operational control. In contrast, on capital (CAPEX) and operational (OPEX) expenditures, such as white

Heat-as-a-Service models allow businesses to outsource heating needs, reducing capital " b for diff EU | > Fund Pilof H
investment while transferring operational and maintenance responsibilities to a service certificates, carbon confracts for ditrerence or nnovation Fund Filot Feat

provider. However, they might require long-term procurement contracts (e.g., 15 years). auctions

To build a robust business case, compare the total cost of ownership (TCO) for proprietary C Calculate the total cost of ownership (TCO) based on COpif0| (CAPEX) and
systems against the costs of heat-as-a-service contracts. Factors like operational efficiency, operational (OPEX) expenditures, as well as future cost savings incorporating
lifecycle costs, emissions reductions, and alignment with decarbonization goals should be future carbon pricing impacts (such as EU Emission Trading System 2, slated to

considered. The approach that best aligns with financial capacity, operational needs, and
long-term sustainability goals will vary by site. In some areas, energy service companies
(ESCOs) can help support by providing different alternatives.

enter into force in 2027) and fossil fuel price fluctuations that might increase
costs for fossil-based process heat solutions

Sometimes the process might require a few iterations looking at efficiency measures and C  Evaluate potential commercial benefits arising from decarbonized production
solutions. processes (e.g., becoming a favored supplier to progressive customers, better
temperature and heat quality control, decoupling from volatile fossil fuel
Related 0 prices), less Nox and other on-site pollution, as well as additional benefits like
A WBCSD has collected case examples and learnings from early renewable heat- cleaner air for local communities and safer working environments for
as-a-service projects employees

A ENGIE Impact has developed a brief guidance on cost considerations for C

: . ) : Where the up-front investment might be prohibitively high, reach out to local
industrial heat pump installations

energy service companies (ESCOs) to explore potential heat-as-a-service

>

RTC has published a Heat Pump Decision Support Tool .
partnerships

P

Use Agora industry’s transformation cost calculator to compare the costs of
climate-friendly industrial heat with conventional natural gas-based processes

Return to flowchart (slide 17)
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Start with low-hanging fruit and proceed in phases

As with any transformation program, a phased plan can help mitigate risks related to
a clean energy transition in industrial heat.

Considering that decarbonizing process heat is a growing solution space, taking a phased
approach to transitioning from fossil fuels to clean solutions may provide a viable
approach. A phased transition plan can help to decarbonize process heat systems
effectively while managing costs and operational risks. In a phased approach you can
pursue low-cost, high-impact actions first, followed by more complex and capital-intensive
solutions as resources and technology availability evolve. The phases should align with
your sustainability goals, financial capacity, and operational needs, ensuring a structured
and measurable path to full decarbonization. By dividing the transition into clear stages,
you can evaluate outcomes at each phase, build internal expertise, and adapt plans based
on technological advancements, market trends, and policy incentives. A phased approach
also minimizes disruption to ongoing operations, ensuring that the company maintains
competitiveness during the transition.

Related 0

A RMI has developed a blueprint for First-of-a-Kind (FOAK) industrial heat
decarbonization projects

Develop a phased transition plan

Based on business case calculations for each solution, identify immediate low-
cost, high-impact actions (e.g. energy efficiency upgrades)

Prioritize and sequence medium and long-term projects depending on capital
required, savings potentials and your overall emission reduction objectives

Develop a transition plan with clear, time-bound milestones and metrics for
measuring progress, such as emissions reductions or cost savings

Return to flowchart (slide 17)
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Monitor the implementation of the transition plan

Setting clear targets, monitoring progress af regular intervals (e.g., annually) and
tying progress to key people’s performance evaluation will help ensure that the plan
is progressing towards its objectives.

Tracking metrics such as the energy intensity of industrial processes, fossil fuel dependency
of your process needs, or the share of clean energy in process heat will help track progress
towards your decarbonization objectives. Tying the progress to key personnels’

performance evaluations and remuneration will ensure that progress is monitored regularly.

Seeing that the solution landscape for clean process heat is in constant development, it's
good to revise targets and plans periodically.

Related 0

A" The Renewable Thermal Collective (RTC) is a global initiative bringing together
renewable thermal solution providers and companies looking to transition their
heat requirements

Select metrics and track progress towards the transition plan

Specify the goals related to your clean heat transition, such as % of increased
energy efficiency in industrial heat processes, % of fossil-free heat by target
year, and/or MW of on-site solar or geothermal installations

Identify what kind of data is available as basis for monitoring progress (setting
baselines and targets)

Select key performance indicators (KPIs) that match the transition goals
Tie KPIs to organizational and individual employees’ annual objectives

Review KPIs periodically to ensure they remain fit-for-purpose in the changing
market landscape

Consider joining initiatives bringing together companies interested in
transitioning industrial process heat to get access to resources and learn from
peers

Return to flowchart (slide 17)
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BACKGROUND

Engineering company Danfoss runs a production site in Grodzisk,
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Poland, which manufactures components for indoor heating and
cooling systems. The campus spans 37,400 m? and 82 production
lines. The site combines a newly built hall designed for near-zero

emissions with older facilities that are continuously modernized.

PROJECT IMPLEMENTATION

Danfoss designed its new Hall #3 with electrification and
efficiency measures embedded from the start, reducing emissions
while maintaining high productivity. At the same time, they
retrofitted older halls with modern technologies that reduce energy
use and costs, implemented quickly to avoid disruption to

production.

#FossilToClean

AT A GLANCE -

CLEAN SOLUTIONS

Boosting Efficiency

Danfoss cut 4,600+ kWh of daily energy use by powering down idle
machines without losing productivity. Additionally, with variable
speed drives that are an affordable and well-proved technology,
Danfoss optimized airflow and reduced fan energy use by up to
40%, saving energy and money.

Electrifying Heating and Cooling
Danfoss added heat pumps and electric boilers to provide flexible
heating and cooling, cutting gas use and stabilizing energy costs.

Interatin Smart Retrofits

Find more information at:

https://www.danfoss.com/blueprintfor-
competitivedecarbonization
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