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Introduction

Message from Chris Lewington, Founder Brew Resourceful:

This is exciting for me, this is the second sustainability report meaning for the first time, |
have data to compare against. Reflecting on last year’s work | am immensely proud of us as
an industry. | can see the focus and dedication on the topic of sustainability, from dedicated
issues in the Brewers Journal, at least 1/3 of talks being on sustainability and the sharing of
data and initiatives better than ever. However, | do see one issue arising that we need to
tackle.

| so often hear from company heads, “I can’t afford sustainability”. Sustainability isn’t just
about the environment, it isn’t about spending money, it’s about ensuring your brewery and
our industry continue for another 5,000 years. And to do this we must look after our people,
our planet and our profit in equal measures. You can’t afford not to be sustainable.

So | encourage you, who is reading this, to leverage sustainability to grow your business by
being good to people, reducing your impact on the environment and reducing your costs.

Read This Before You Start

Brew Resourceful has made this report and data publicly available for free. Please share as
much of the report and findings as you would like, in return please tag Chris Lewington or
Brew Resourceful in all shares.

However, in return for making this information free, if you are a brewer or represent a
brewery and are using the data. | ask that in return you gather and submit your data so that
in future reports we can ensure our data is current and accurate.

Please submit your brewery’s data here.

Thank you and enjoy the report!
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Brewhouse Efficiency

Brewhouse Efficiency %
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Key Takeaway: Smaller breweries continue to struggle with brewhouse efficiency in
comparison. They performed significantly worse year-on-year vs 2023. Beyond that
category, brewhouse efficiency numbers look stable year-on-year.

Impact: Contrary to assumptions, from my experience of speaking with a lot of these
breweries, this is not always down to the equipment, a lot of 10k-100k breweries have the
same brewhouse as 0-9.9k breweries. It’s their operation that increases the efficiency.

Craft Brewery Sustainability Report 2024
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For CEOs & MDs

Profitability — A 2.5% drop in efficiency means 2.5% higher malt costs per batch. Can
you afford to decrease your margins right now?

Sustainability — Less efficient extraction means higher CO,e emissions per batch. Malt is
10-20% of your entire carbon footprint. It’s crucial.

Investment Decisions — Is this an equipment issue or a process issue? — in 99% of cases,
it’s process. Save your investment for far more rewarding projects.

For Brewing & Ops Directors

Process Optimisation — Are there changes in mash/lauter tun performance or more
wort losses? Compare your Mash/Lauter efficiency with your Brewhouse Efficiency.

Supplier & Raw Material Variability — Are malt specs consistent batch-on-batch? Not
really. So you need to focus on the right metrics. Extract value isn’t important in brewhouse
efficiency. The quality of extract is.

Operational Training & SOPs — Are you consistent, what is your Standard Deviation? If
your brand St.Dev is above 2%, you have an issue.

3. What Could Be Causing the Decline?

Changes in Malt Quality — Different suppliers, inconsistent COAs, seasonal changes.

Beer Trends — Different styles of beer will have different average efficiencies. Not just
on abv, but typically hazy beers have lower efficiency than lagers or session IPAs.

Scaling Changes — Different batch sizes affect efficiency.

Craft Brewery Sustainability Report 2024 www.brewresourceful.com
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4. Next Steps

Strategic Considerations For CEOs & MDs

N Do not invest in new brewhouse technology because your efficiency is low, work on
process first.

N Set a brewhouse efficiency KPI for your team, 92% is a standard every brewhouse can
achieve.

N You can optimise your procurement strategy by setting COA targets for maltsters or
introduce more than one supplier, so if you have a bad malt batch, you have an alternate.

For Brewing Directors & Ops Teams

N Track & Compare Batch Efficiency — Identify which brews are underperforming, identify
why, test and roll out new SOPs.

N Audit Malt Specs & Milling Consistency — Ensure extract potential is being maximised,
and your rollers are consistently the same gap. Simple sieve analysis can gain you multiple
percent.

N Optimise Lauter Tun & Filtration Performance — Optimise lautering, sparge efficiently,
and remove over-sparging.

N Train Teams on Wort Gravity & Loss Reduction — Share KPI progress with team,
empower brewers to bring forward ideas, implement training plans and SOP/OPL.

N Standardise Mash & Lautering SOPs — Consistency across all brews & shifts. Train your
staff with training plans and regular check-ins. Inconsistent brewers are never the fault of
the brewer, it’s the fault of management.

Craft Brewery Sustainability Report 2024 www.brewresourceful.com



http://www.brewresourceful.com/

5. Top Resources to Increase Your Brewhouse Efficiency

1. Want to start increasing Brewhouse efficiency? Start Here — Download Free Brewhouse
Efficiency Calculator

2. Understand how to analyse the quality of your malt — Jamie Ramshaw and Dan Cooper
from Simpsons Malt breakdown a COA in full Watch or Listen

3. Get Free Reduction Strategies — me and the amazing Dr Stephanie Brindley share the
best ways of increasing brewhouse efficiency at Beer X last year. Watch Here

Beer X 2024 with Dr Stephanie Brindley
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Water Intensity
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Key Takeaway: Water consumption per litre of beer has marginally improved by 3.1%
in 2024 compared to 2023 but isn’t significant enough to show actual change.

Impact: Two consistent years of the same industry standard show that this is the

industry standard. However, compared to last year breweries between 10k-100k
outperformed smaller breweries.
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2. Why Does This Matter?

For CEOs & MDs

Cost Savings — Lower water use means reduced water purchase and disposal costs.
When calculating the cost of water, include the cost of sewerage as it’s often more p/m3
than the water itself. On top the cost of water has risen 30% over the last year. Can you
afford to have smaller margins?

Sustainability Leadership — Water is a limited global resource, and it resonates with
stakeholders. Even though it’s the cheapest utility, it was the most reported metric to Brew
Resourceful —so it matters, can you leverage this to increase the value of water savings?

Regulatory Compliance & Risk Mitigation — Future regulations and poor waterway
infrastructure may impose higher water tariffs or stricter wastewater discharge limits. It’s
a matter of time before commercial users are punished as a by-product of this, do you want
to wait for that or be ahead of the game?

For Brewing & Ops Directors

Process Optimisation — Assess your CIP (Clean-in-Place) processes — This is where 40%
of water is used. At Northern Monk, we saved 7.6m L of water in this area alone.

Reuse & Recycle — How much water goes to the drain that could be captured and
reused for cleaning? Very low set-up costs but very high savings potential.

Operational Training & SOPs — Inconsistency of flushing in manual operations
(brewhouse and CIP) will make up a large % of your waste. If you have automation, audit
every process and assess its absolute necessity.

3. Why Has Water Efficiency Not Really Improved?

Ultimately it’s cheap - The financial reward for improving water compared to
gas/electricity/CO2 means it’s not prioritised

CIP inefficiency & fear — CIP is intrinsically linked to water use and is often governed by
fear of hygiene issues. This fear goes hand-in-hand with inefficiency.

Craft Brewery Sustainability Report 2024 www.brewresourceful.com



http://www.brewresourceful.com/

4. Next Steps
Strategic Considerations for CEOs & MDs

N Invest Resources into Water Reduction — Payback periods are shortening as water costs
rise.

N Set a Water Efficiency Target, Achieve It. — Push towards a lower L/L benchmark. |
believe 4.0 L/L shouldbe the industry standard right now. It’s achievable with zero CAPEX
spent.

N Consider Stakeholder Importance — Whilst it’s a cheap utility, it resonates with
stakeholders. Use marketing to leverage this and maximise the value of saving water.

Immediate Actions for Brewing Directors & Ops Teams

N Audit CIP & Cleaning Cycles — Reduce unnecessary rinses and move away from any pitch
and ditch use of chemicals, there’s no excuse.

N Training and SOPs — Ensure all CIP/flushing practices are first calculated then made
consistent

N Implement Smart Rinsers & Water Flow Controls — Reduce unnecessary rinse water
usage especially in the brewhouse.

N Track & Benchmark Water Use Per Process — |dentify the biggest areas of consumption,
seek the easy wins first.

=, |BREW
I\ RESOURCEFUL Craft Brewery Sustainability Report 2024 www.brewresourceful.com



http://www.brewresourceful.com/

5. Top Resources to Stop Wasting Water

1. How Small Beer Brews with just 2.2 L/L — Felix James shares exactly how they get a
water intensity of 2.2 L/L with process and philosophy changes only. Listen or Watch

2. 7.6m Litres Saved — How Northern Monk did it. Discover in this Brew Resourceful
case study. Read this case study

3. How Efficient Is Your Brewery? — Calculate your real water intensity — including an
offset for your taproom and office - Calculate your water intensity for free

Back To Contents Page

Dol
Brew Better Not Wetter Talk On Water Conservation at IBD Sothern Section 2024
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Electricity Intensity

Electricity Intensity kWh/hl hl in UK & EU - 2024
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Key Takeaway: Electricity consumption per hectolitre of beer has decreased by 17.1% in
2024 compared to 2023.

Impact: Breweries are continuing to invest in electricity-saving technologies.
Interestingly, European breweries are reporting increases in electricity intensity as they
switch from gas to electric heating. Which is difficult for UK breweries.

Craft Brewery Sustainability Report 2024 www.brewresourceful.com
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2. Why Does This Matter?
For CEOs & MDs

Cost Savings — Electricity is your biggest variable cost after raw materials. No matter
what size brewery, electricity is expensive. Reducing it with process-based changes first is
essential. Otherwise, your ROI’s are inflated and you’ll make sub-optimal investments. Do
you want to make a sub-optimal investment?

Energy Security — There’s increasing political instability across the US, EU and Asia, and
all of this will affect the energy markets. Be proactive, not reactive. Can you afford to
stomach another price increase?

Sustainability & Scope 2 Emissions — Want a quick sustainability win? Switch your
energy provider to a renewable energy-only tariff. Your Scope 2 emissions will instantly end
up close to zero. Is reducing carbon footprint important to your main customers?

For Brewing & Ops Directors

Refrigeration — ~40% of your electricity usage is coming from your chiller, ensuring you
routinely check gas levels, air filters and temperatures on top of your annual inspection will
prevent this from being 60% of you electricity usage.

Peak Demand Management — Are you actively shifting loads to reduce peak pricing and
carbon intensity? | have the tools to be able to help you with this. Message me!

Air Compressor — At one brewery | worked with in 2024, we identified silent air
compressor leaks that equated to £27k a year in operating costs. On top of this, | see many
running overnight without reason.

Challenge yourself

How much energy is being lost in inefficient brewing or cooling cycles? How can you find
out?

Are your compressors, glycol chillers, and steam systems running optimally? Can you
prove it?

What is your KPI? Is it inline with the industry standard? Why isn’t it below?

Craft Brewery Sustainability Report 2024 www.brewresourceful.com
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3. Why Has Electricity Efficiency Improved?

The energy crisis forced breweries to act — this is the power of cost increases.

Brewers are investing in efficiency measures (heat recovery, automation, and smarter
scheduling) and are now reaping the benefits. Are you among them?

Solar PV is more popular- Of the breweries who submitted at least 5 have Solar PV
systems. They can reduce your purchased electricity be 20-40%.

4. Next Steps
Strategic Considerations For CEOs & MDs

N Scope 2 Easy Win — Move to a renewable energy-only tariff, preferably with Octopus so
you can also reduce the cost of electricity if you adopt load shifting.

N Onsite Energy Generation — Have you explored solar, battery storage, or demand-side
response strategies? | can provide you with contacts and support for investing yourself or
getting solar panels for free, even if you don’t own your building. Reach out here.

N Set a Demanding Efficiency Target — 23.2 kWh/hl is the industry standard, but what's the
next goal? | see breweries with tight budgets at 12 kWh/hl, so why isn’t your brewery?

Your energy bill is one of the few costs you can actively control. Take control.

Immediate Actions for Brewing Directors & Ops Teams

N Audit All High-Consumption Processes — Track kWh use per process (brewing, cooling,
packaging) to find inefficiencies.

N Peak Load Reduction — Shift major energy loads to off-peak hours where possible.

N Fix Air Compressor & Glycol System Leaks — These are often the biggest hidden energy
drains in breweries.

N Heat Recovery & Process Optimisation — Capture waste heat and ensure every kWh is
used efficiently.

=, |BREW
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5. Top Resources to Reduce Your Electricity Intensity and
Cost

1. Thinking about Solar PV — You Might Not Need CAPEX at All —if you have the
budget, I'll connect you with the best suppliers. If not, I'll introduce you to a
company that installs panels for free — you just buy the power at a lower rate Reach
out here

2. Refrigeration is your biggest saving opportunity — This technology is the future of
refrigeration in craft brewing and can be installed with any existing chiller Watch or
Listen

3. Do Not Miss This Step — You cannot manage what you do not measure. Calculate
your intensity with this free calculator, including an offset for your taproom and
office Calculate your water intensity for free

Me and Chris Wells (Head Brewer) from Camerons working on
Electricity Savings together. He’s one of our industries greats. 2024.

BREW
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Natural Gas

Gas Intensity kWh/hl in UK & EU - 2024
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Key Takeaway: Gas consumption per hectolitre of beer has decreased by 10.0% in 2024

compared to 2023.

Impact: Less gas usage means lower operating costs, but the environmental impact of

reducing our gas consumption is far greater.

2. Why Does This Matter?

For CEOs & MDs

Gas prices are volatile. Gas prices have been all over the place in 2024, falling in Q2 and
Q3 and then rising 10% in Q4. We pay double compared to 2021 in the UK yet our current
rate is 22% less than the EU average. Can you stomach gas prices doubling again?

Scope 1 Emissions & Net Zero Pressure. If you have any ambition to achieve net zero at
any point, or you want to show your stakeholders significant carbon footprint reductions,
then removing purchased gas is essential. Will you take control of your energy?

Craft Brewery Sustainability Report 2024
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Plan and budget for the switch. Decarbonising your heat and removing the need to
purchase gas is so close to becoming a reality for craft brewers. Plan now and budget for
2026/27 now. Can you a proportion of efficiency savings to invest in new technology?

For Brewing & Ops Directors

Your steam boiler is your single biggest gas consumer. If you haven’t audited its
efficiency, optimised maintenance schedules, or adjusted firing rates, you're likely over-
consuming.

Boil times & evaporation rates must be challenged. A 90-minute boil was once
standard, now it’s 60 minutes can you explain to yourself why it’s not 45 minutes?

Hot liquor management (HLM). Behind wort boiling this is your next biggest user.
Auditing your hot water users and setting limits for each one is essential. Felix at Small Beer
HLM is so good, that they fill their HLT to the exact amount they need that day. They waste
OL of hot water a day.

Insulation matters. Exposed steam pipes, uninsulated steam condensates, and open
underbacks are all silent cost drains in breweries.

3. Why Has Gas Efficiency Improved?

The energy crisis forced breweries to adapt—has that effort continued? Many brewers
reduced gas usage out of necessity, but seemingly that narrative has continued. Again, this is
the power of a price rise. Sink or swim.

Process changes like shorter boil times and better HLT heat recovery have driven
savings. The breweries that challenged old practices and optimised them are now seeing the
benefits whilst using these wins to motivate themselves to challenge more inefficient
historic processes.

Craft Brewery Sustainability Report 2024 www.brewresourceful.com
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4. Next Steps
Strategic Considerations For CEOs & MDs

N Electrification is coming—are you preparing for it? Gas-fired Steam boilers will be phased
out beyond 2025. Have you assessed alternatives like electric steam, biomass, or heat
pumps? | can support this switch. Book a free meeting here.

N Procurement Strategy — Gas price volatility is a risk. Long-term energy contracts and
efficiency investments can protect margins.

N Net Zero & Scope 1 Reduction — This is the hardest-to-cut emissions area and arguably
the most expensive. So start your planning now.

Immediate Actions for Brewing Directors & Ops Teams

N Boiler Maintenance — Regular maintenance, burner tuning, and insulated condensate
recovery can drastically reduce waste.

N Challenge Boil Times — Why is 45 minutes not the standard?

N Optimise Heat Recovery — Waste heat from wort cooling should be fully used for HLT
preheating with no wastage.

N Insulation Checks — Uninsulated steam, wort pipework and hot water piping are silent
energy drains.
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") RESOURCEFUL Craft Brewery Sustainability Report 2024 www.brewresourceful.com



http://www.brewresourceful.com/
https://koalendar.com/e/meet-with-chris-lewington?month=2025-02&duration=15&date=2025-02-17

5. Top Resources to Reduce Your Natural Gas Intensity and
Cost

1. How to waste ZERO litres of Hot Water — Felix James from Small Beer share exactly
how they manage their hot water to ensure they waste zero litres. Listen or Watch

2. Do You ReallyNeed to Heat Your CIP? — Belinda Jennings from Kersia discuss the 4
crucial aspects of CIP and how to manipulate them to run a truly efficient CIP on any
tank/vessel/equipment Listen or Watch

3. Do What Every Successful Brewer Is Doing — Calculate your water intensity for free
and offset your office and taproom usage for accuracy and fair results. Access Free
Calculator

Back To Contents Page
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Decarbonising Energy in Breweries Panel with George Wade (Zevero), James Fawcett
(Sustainability Consultant) and Dr Thomas Fudge (WASE) at Brewers Congress 2024
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Combined Energy

Energy Combined Intensity kWh/hl in UK & EU - 2024
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Sustainability made easy — my talk at Brewers Lectures, Portsmouth 2024
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Carbon Dioxide

C02 Intensity KG/hlL hl in UK & EU - 2024
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CO, Intensity 4.8 2.5 -47.9%

(kg/hl)

Key Takeaway: CO, consumption per hectolitre of beer has decreased by 47.9% in 2024
compared to 2023.

Impact: This is a huge reduction. CO, has an appalling reputation in the brewing scene
due to rising costs, supply shocks and overall poor customer service received. The CO,
market is broken, and brewers have taken it upon themselves to fix this. Something I'm
proud of us for doing.
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2. Why Does This Matter?

For CEOs & MDs

CO, is getting more expensive and harder to source. Breweries reliant on purchased CO,
are at risk of future supply shocks and price volatility. The available technology exists, and
there are options in everyone's budget. Could your business benefit from not having to pay
for CO, anymore?

CO, Recapture, Nitrogen Generation or both? As a CEO/MD you have a decision to
make on your path to removing purchased CO,. You can replace 80-90% of your purchased
CO, with Nitrogen, which can be generated on-site for a fraction of the CAPEX of CO,.
However, you will never be able to reach self-sufficiency, and ina LIS NF S O¢0, igt2 NI R >
optimal gas. But you and the team need to make the decision in 2025. What do you need in
order to make this decision?

Don’t get caught out — Let me tell you, if you calculate your CO, replacement’s ROI
under 1 year. You are using too much CO,. Whilst the technology exists to replace purchased
CO,. Do not ignore the fact that you could be wasting it. Can you afford to make a bad
investment?

For Brewing & Ops Directors

CO, recapture systems are now viable for smaller breweries. The technology is
becoming more accessible, meaning breweries that previously relied on purchased CO, can
now recapture and reuse their own. But you need to consider your average abv, production
plan and available space. Being self-sufficient always comes with more work for the brewer.

More breweries are switching to nitrogen for tank purging and packaging. You can
successfully replace 80-90% of your CO, usage with N,. Yes, it’s a lighter gas, but that is
absolutely NOT a roadblock. | have all the resources to help with this transition.

Process improvements are reducing unnecessary CO, waste. Your CO, intensity
depends on the amount of processes that use CO,. Some breweries keg/can/bottle in-house,
and some don’t. But you need to optimise this usage before you purchase CO, replacement
technology. Don’t buy a bigger bucket for a leaking tap.
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3. Why Has CO, Efficiency Improved?

The CO; supply crisis forced breweries to find alternatives. After multiple shortages, the
industry is shifting away from dependency on external CO, suppliers.

Breweries investing in CO, recapture and nitrogen generation are seeing major cost
savings. Those that haven’t are falling behind.

4. Next Steps

Strategic Considerations For CEOs & MDs

N Phase out purchased CO, — Set yourself the goal, by the end of 2025 you should have
removed 80-90% of your purchased CO,. Imagine how good that would be for your margins
and cash flow.

N Ensure your ROl is correct — Do not fall into the trap of inflated ROI’s due to inefficient use
of the raw material/utility that you are saving. This is absolutely key for you to make the
right investment.

N Leverage CO, savings as a sustainability advantage — Consumers and investors care about
real environmental impact, and CO, reduction is a tangible, measurable win. If you opt for
CO; recapture, make sure you involve your marketing team, the story you can create to your
local community and even national press is outstanding.

Immediate Actions for Brewing Directors & Ops Teams

N Evaluate CO, recapture feasibility — New technology allows breweries from 2k hl p/a to
install cost-effective CO, recovery systems or N, generation.

N Get to know N, — CO, is no longer the only option, and nitrogen is a cheaper, safer gas to
use. It should be a part of every brewery. Yes, it’s lighter but that doesn’t prevent you from
using it.

N Reduce CO, intensity— Regardless of your technology choice, start reducing your
intensity. This can start with tank purging and transfers but also work on your packaging line
purge times. Don’t be afraid to make changes, be structured in your approach and be brave.
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5. Top Resources to Reduce Your CO; Intensity and Cost

1. Full Circle Replaced 80% of their CO, with N, — Alex Redpath and Craig Smith from
Pneumatech tell you everything you need to know on N, generation and how Full
Circle achieved this. Listen or Watch

2. Save Yourself Time and Effort on Research — I've completed field research on using
N2 in a craft brewery, the ideal purity and best practises with Gipsy Hill. Listen or
Watch

3. CO, Recapture Demystified — learn in detail from the innovators of the craft
recapture system, Dalum Beverage Listen or Watch

4. Take Advantage of Free Support — | have helped multiple breweries in the UK switch
from purchased CO, to either nitrogen generation or recapture. Let me give you the
confidence to make the right choice. Reach out here
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Me, Craig Smith (Pneumatech) and Faye Restall (Earthly Labs) discussing
self-sufficiency for process gas (CO2 and N2) at Brewers Congress 2024
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Where Has the Data Come From: Know Your Data

In today's world, data is everywhere. From social media posts to website analytics, it seems
like there's always data available. However, it's important to know where your data is
coming from and to ensure its accuracy and limitations.

This year’s report contains 55 breweries’ resourcefulness data. All data is voluntarily
submitted via our website in return for a free tailored benchmarking report. The data we
collect is as follows:

Annual output of brewery - hl of packaged beer

Time taken to complete 1 turn of the brewhouse - in hours

Brewhouse efficiency - % of efficiency.

Water consumption - average volume (m3) of water used in a month

Electricity consumption - average amount (kWh) of electricity used in a month

Gas consumption - average amount (m3, ft3, kWh or therms) of gas used in a month
CO2 consumption - average amount (kg) of gas used in a month

=A =4 =4 -4 4 -4 -4 -4

Whether you use gas or electricity as your primary heat source

Once this data has been collected the intensity (where applicable) is calculated by dividing
the amount by the monthly packaged volume (derived from the annual).

If clear errors are discovered, we contact the brewery to confirm the numbers. If numbers
are confirmed, they enter the data set.

There are limitations to this data set and it’s important to understand them:

1 The data submitted is not verified and is prone to errors

1 Brewhouse efficiency can be calculated in many different ways - although there is a
guide and free tool on the website to help standardise this

1 The choice of primary heat source is there to offer better advice with the
benchmarking report. Currently, it does not affect the overall dataset, so for example
the average electricity consumption is an average of all breweries, not just those
who use it as a primary heat source.

To provide context to the report, we have classified resourcefulness metrics into three
categories based on the reported annual output of packaged beer. This categorisation
somewhat indicates budget size and investment capacity in resource-saving equipment and
technology. As more data becomes available, we aim to refine these categories for a more
nuanced analysis.

Thank you for reading.

If you have any questions, or comments or want to discuss anything to do with the report.
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Please contact us via here
Or reach out to Chris on LinkedIn here
Or drop me a message on +447955118551
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