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IN THIS ISSUE: THE FIRST EVER ‘SUSTAINABILITY THEME ISSUE’ OF THE SBR, CLIMATE ACTION AT DANISH AND SWEDISH 
BREWERIES, TOWARDS ZERO CARBON, RECOVER CO2 FROM BEER FERMENTATION AND REUSE IT IN SODA PRODUCTION

HOPS IN BAVARIA, THE DBF STUDY TOUR IN 2018, EBC AND CLIMATE CHANGE, THE ZIEMANN HOLVRIEKA OMNIUM BREWING 
SYSTEM – PRACTICAL RESULTS, BREWING NON-ALCOHOLIC BEER. NATURALLY, KARHU BEER ROAMS TO A MORE 

SUSTAINABLE FUTURE, KEEPING LOCAL ALIVE, ESTABLISHMENT OF THE BREWERY FRANK - A PERSONAL TALE
 AND MUCH MORE… 
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 TOWARDS ZERO CARBON 
– SAVING THE PLANET ONE GRAIN AT A TIME

Our very loyal contributor, the very experienced and highly regarded British brewer, 
teacher and beer writer Tim O’Rourke has very kindly submitted this article with his 
observations on current trends towards zero net carbon emissions in the brewing 
and distilling industries. As Tim’s article very informatively starts with a basic review 
of what sustainability actually is and means, what the carbon footprint of beer is 
made up of, how it’s calculated, and what lies behind the differences from brewery 
to brewery, it serves as the perfect intro to all the other, very diverse articles on more 
specific aspects of our industries’ journey towards tomorrow’s carbon and climate 
neutral breweries.  

Environmental pollution and climate change is the biggest 
challenge facing the planet, and consumers expect every 
producer to manufacture in a sustainable way.
All industries pollute. The brewing and distilling industries 
contribute less than some heavy industries but still make a 
significant contribution to pollution and climate change. 

Manufacturing involves using resources and adding value to 
produce a product that customers want.  
 

Figure 1 Schematic to show sources of pollution in the 
manufacturing process

B Y:  T I M  O ’ R O U R K E ,  T H E  B R I L L I A N T  B E E R  C O M PA N Y  ( T I M @ B R I L L I A N T B E E R . C O M )
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The Brundtland Report published in 1987 defined sustainable 
development as “living within our means”, which requires that 
activities should not have a net adverse contribution to the 
health of the planet:

• Limiting what we consume in terms of natural resources.
• Restricting what we produce in terms of waste.
• Looking after the planet for future generations.

This can be summed up as providing “INTERGENERATIONAL 
JUSTICE” – leaving a safe and productive planet behind for our 
children and grandchildren.

CONTROLLING EMISSIONS
We have already seen an average temperature rise of 10C across 
the planet compared to pre-industrial global temperatures. The 
Paris Agreement 2015 sets a target to keep the rise below 1.50C, 
however, even if this target is achieved, we will all experience 
major changes due to climate change. 

It does not matter who or what is responsible for the increased 
level of carbon dioxide, as any increase will have an impact on 
the temperature of the earth and hence climate change.
Greenhouse gases have the effect of insulating the earth’s 
atmosphere, preventing heat escaping, leading to a warming 
across the earth’s surface.  Greenhouse gases are expressed in 
terms of CO2e (equivalent). The Kyoto Protocol identified 4 
main greenhouse gases regarded as most significant in terms of 
their climate impact: carbon dioxide (CO2), methane (CH4), 
x 25 more insulating impact compared to CO2, nitrous oxide 
(N2O), x 298 more insulating impact compared to CO2, 
hydrofluorocarbons (HFCs), x 22,800 more insulating impact 
compared to CO2.

It is predicted that, if we do not change our behaviour, we are 
likely to see a global increase in temperature 3.3o – 3.8oC by 
the end of the century, but, if all the measures agreed at the 
Paris Climate Change Conference in 2015 are followed, the 
global increase in temperature may be restricted to a rise of 
2.5o – 2.7oC. Experts agree that any increase above 1.5oC will 
have a dramatic and irreversible effect on climate change and 
life on the earth. We must do more. Reducing emissions is not 
enough, we must reduce the net CO2e in the atmosphere.
Industrial emissions contribute to the “carbon footprint”, which 
requires a complete examination of the whole supply chain. For 
breweries, this means all the steps from planting and growing 
barley through to cooling and drinking beer at home or in an 
on-trade outlet.

A comparison of the full carbon footprint for a range of 11 
different beers from breweries in UK and USA shows a range 
from 528 to 1518 grams of CO2e per litre of beer. Variations 
result from the way the carbon footprint is calculated and 
whether it is ale which has a smaller carbon footprint compared 
to lager which involves more refrigeration. Also, whether the 
beers are consumed locally, or whether they are nationally or 
internationally distributed. The type of packaging also has a 
major influence on the carbon footprint.

Figure 2 A graph showing the increase in atmospheric carbon dioxide in 
the Northern Hemisphere over time

Figure 3 Carbon footprint for different food types with data, taken from 
Dorothy Neufield, Environment, Feb. 2020

KILOGRAM OF GREENHOUSE GAS EMISSION PER KILOGRAM OF FOOD 
PRODUCTS
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Although the carbon contribution of a litre of beer looks quite 
moderate when compared to some other types of food, that 
changes when it is multiplied by the volume of beer consumed. 
That will show that beer has a significant impact on greenhouse 
gases - every industry is required to contribute if we are to 
achieve our global change challenge.

Looking at two brewers, Kernel Brewery in London and New 
Belgium Brewery in the United States, which have published 
their carbon footprints, it is possible to look in detail at the 
individual areas which contribute greenhouse gases towards 
climate change.

BREWING MATERIALS 
A large amount of CO2e comes from barley growing, mainly 
due to N2O being released from the soil during cultivation and 
from fertiliser application. It has been calculated that around 4 
times more CO2e is released in barley growing than is captured 
by the growing plant during photosynthesis. The impact of 
greenhouse gas emissions can be reduced by farming practices, 
also many traditional barley varieties, such as “bere” barley, 
have a lower carbon footprint.

Most of the carbon footprint of malt comes from barley. Below 
is the carbon footprint for 15 grams of malt required to produce 
1 litre of beer. 

This impact can be reduced by:

• Sourcing as much of your grain locally as possible
• Using traditional barley varieties with lower fertiliser and 

agro-chemical requirements
• Using organically grown crops with green or organic 

fertilisers
• Using traditional floor malting maltings and high 

efficiency kilns
• Substituting some malt with locally produced adjuncts
• Consider brewing with barley & enzymes
• Supply malt at a higher % moisture content
• Using renewable energy in maltings

BREWING 
The data shows that brewing makes a relatively small 
contribution to the carbon footprint, with the major 
requirement coming from energy used in heating and cooling. 
Much of this can be reduced through the use of renewable 
energy and energy recovery systems. 
Also, the type of brewing process will have an effect on 
greenhouse gas emission, with the lower value noted for Kernel 
Brewery utilising the heat recovered from wort cooling in 
isothermal mashing, while New Belgium brewery has a higher 
energy demand by practicing programmed mashing.
Carbon dioxide produced during fermentation is not counted 
when calculating the carbon footprint, as it has been “locked 
up” in the grain for less than 5 years and it is assumed it will be 
reabsorbed by growing plants. Neither is the CO2 credited if 
captured as part of a CO2 recovery system.

PACKAGING
The carbon footprint of beer greatly depends on the packaging 
format used.

GRAMS CO2E NOTES

MATERIALS KERNEL NEW BELGIUM % OF TOTAL

BARLEY & MALT 267.1 357.4 23 - 30 GROWING BARLEY MAKES THE GREATEST CONTRIBU-
TION TO GREENHOUSE GASES

BREWING 70.4 179.7 8 – 11 PROGRAMMED MASHING MAKES A HIGHER CONTRI-
BUTION THAN ISOTHERMAL MASH

PACKAGING (SINGLE-USE BOTTLES) 423.7 401.7 26 - 48 RETURNABLE BOTTLES LOWER HIGH IMPACT

DISTRIBUTION & TRADE 92.9 550.8 11 - 36 REFRIGERATION IN TRADE IS HIGHER FOR BRANDS 
WHICH REQUIRE REFRIGERATION

TOTAL CARBON FOOTPRINT 877.9 1538.8

Table 1 Comparing the contribution to the carbon footprint by area for Kernel and New Belgium: 

Table 2 Comparing the carbon footprint of malt made in different opera-
tions (Data supplied by Warminster Maltings and the Royal Agricultural 
University - Cirencester)

MODERN MALTINGS TRADITIONAL (FLOOR) MALTINGS

INTENSIVELY FARMED 
BARLEY

INTENSIVELY FARMED 
BARLEY

ORGANICALLY FARMED 
BARLEY

361.6 – 280.1 G CO2E 227.9 G CO2E 196.6 G CO2E
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Carbon footprint will depend on the source of energy, 
“light weighting” of packaging materials, and amount of 
recycled product used. This data does not take account of the 
distribution costs.

DISTRIBUTION & TRADE
This is the area which shows the biggest variation:

• Kernel beer is principally distributed locally (in London), 
the beer is stored at ambient and may be served at room 
temperature or slightly chilled. This data does not include 
any allowance for the carbon footprint for beer stored in 
the customer’s fridge.

Figure 4 Comparing the carbon footprint generated by different types of packaging:

KEGS RECYCLED X 120 TRIPS

STEEL CANS 60% RECYCLED

ALUMINIUM CANS X 57% RECYCLED

RETURNABLE BOTTLES X 30 TRIPS

SINGLE TRIPS X 25% RECYCLED GLASS

CARBON FOOTPRINT CO2e GRAMS/LITRE CONTRIBUTION FROM DIFFERENT PACK TYPES

• USING RENEWABLE ENERGY (COPPICED WOOD) AS 
BOILER FUEL

• USING LOCALLY GROWN MATERIALS
• USES LOCAL SUPPLIERS
• RENEWABLE ENERGY SOURCES
• RE-USE & RECYCLE ON THE FARM
• RETURNABLE (CASKS) PACKAGING
• LOCAL DISTRIBUTION

PRODUCED WITH PERMISSION FROM RAMSBURY BREWERY

Figure 5 Circular (sustainable) Brewing at Ramsbury Brewery

• Fat Tyre Beer from New Belgium is a US National brand 
with some export and is kept refrigerated and stored in 
trade and at home at lower temperatures in fridges.

Many of these effects can be mitigated by use of renewable 
energy and electric vehicles. 

REDUCING EMISSIONS BY KEEPING IT IN THE 
FAMILY. 
A local brewery in Wiltshire UK is located on a farm and 
minimises its carbon footprint by growing its own barley, using 
coppiced timber for heating, sourcing raw materials from local 
maltsters and hop growers, as well as distributing beer locally in 
casks to the local pubs and an on-site bar.

HOW RAMSBURY BREWERY CONTROLS IT CO2E EMISSIONS
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ZERO WASTE PHILOSOPHY

LOCALLY GROWN ORGANIC 
BARLEY & HOPS

10,000 SOLAR PANELS, 10 WIND 
TURBINES & FUEL CELLS MAKE 

THE BREWERY 100% INDEPENDENT 
OF PURCHASED ELECTRICITY

99.8% OF WASTE DIVERSION  
EQUIVALENT TO 51,414 TONNES/

PA TO LANDFILL

AVOID 11,812 CO2E/PA

TRUE ZERO WASTE DESIGNATION 
BY GREEN BUSINESS

IT SAVES MONEY AS WELL

SAVED $5,398,470 BY AVOIDING 
DISPOSAL COSTS

EARNED $903,308 FROM 
INCREASED SALES OF BEER AND 

CO-PRODUCTS

Figure 6 Sustainable Brewing at Sierra Nevada Brewery

On a larger scale, the Sierra Nevada Brewery in the USA has 
made it its mission to become a sustainable brewer, installing 

renewable energy, eliminating all unnecessary waste and 
sourcing locally.
     

SUMMARY – THE NEXT STEPS 
• Doing nothing is not an option. The serious consequences 

of climate change are already evident.
• Our stakeholders expect the brewing industry to make its 

contribution to reduce climate change. Not engaging with 
the process will be punished by decreased sales

• The brewing process itself only contributes between 8% 
to 12% of the total CO2e produced in making a litre of 
beer. Efforts must be made to focus on brewing materials, 
packaging, distribution and storage in trade.

• We cannot do this alone; we need to work with suppliers, 
government and consumers, each of whom must make 
their own contributions.

• Consumers are essential in driving change (e.g. the plastic 
debate). Reduction in packaging is most likely to occur as 
a result of public pressure on retailers, particularly with 
over packaging for supermarkets.

• All processes and investment should consider their impact 
on CO2e.

• Climate change is not the only environmental problem 
facing the brewing industry, which includes packaging 
waste, plastics, landfill and agricultural resources

• The target must be Carbon Neutrality by 2030 – but it 
must include all other sources of pollution

• Many companies are already undertaking good initiatives 
towards sustainable production, but few publicise their 
achievements. Better publicity will be seen positively by 
consumers and act as a beacon of achievement to goad 
others into improving their environmental efforts

• Be proud of your environmental credentials and engage 
with your employees in the mission. Even supplying 
recycling facilities will encourage positive behaviour.

HOWEVER, “ZERO CARBON BREWING” MAY 
NOT BE ENOUGH
This article is written in the middle of the Covid19 worldwide 
lockdown, and whilst the pandemic itself represents a human 
tragedy, it may give us a glimpse into a less polluted future.
Air quality around the world has improved as we stay at home. 
It is too early to say if the fall in pollution will lead to a net fall 
in average atmospheric temperature. It is most probable that, 
as soon as the lockdown is lifted, industries will revert to their 
previous behavior and any observed improvements will be 
lost. We can only hope that, as a result of the lockdown, some 
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behaviors will be modified and we might move towards a more 
sustainable future. 

As was stated earlier, to brew a zero carbon beer is not enough. 
Any claim for zero emissions must include all CO2e produced 
in the supply chain from barley growing through to the 
customer drinking the beer, literally from “grain to glass”. We 
must set about actually removing CO2 from the atmosphere to 
reverse climate change.

At present. there are limited ideas for carbon capture. Some 
interesting ideas include:

• the process of carbon capture practiced by Kahmer Brewer 
(Cambodia), which passes its exhaust boiler fuel through 
waste caustic. 

• creating more green spaces to naturally absorb 
atmospheric CO2. Many cities in Asia are building 
new high-rise flats with terraces of sustainable trees. 
Breweries could consider ”re-wilding” their surrounding 
environment by growing more trees and making their 
sites cleaner and greener as well as  more beautiful places 
to work, and re-using the brown water from effluent 
treatment for watering.

 
It is up to all of us to take responsibility and look after and 
cherish our planet. 

FURTHER READING & CITATIONS 
• O’Rourke T “Saving the planet one grain at time” 

presentation give to Brewing Conference at the Copa 
Cervezas de America August 2019

• Paris Climate Change Agreement 2015 - https://ec.europa.
eu/clima/policies/international/negotiations/paris_en

• Climate change: Where we are in seven charts and what 
you can do to help - https://www.bbc.co.uk/news/science-
environment-46384067

• Carbon Footprint Assessment for 2016 The Kernel 
Brewery revised 2018

• The carbon footprint of Fat Tyre Amber Ale - https://www.
ess.uci.edu/~sjdavis/pubs/Fat_Tire_2008.pdf 

• Cheri Chastain Sierra Nevada – Zero Waste - Suhttps://
www.slideserve.com/hayley/cheri-chastain-sierra-nevada-
brewing-co-sustainability-coordinator

Timothy (Tim) O’Rourke is a Master Brewer with 
over 40 years of experience. He has been involved in 
the international brewing industry in a wide range of 
capacities; his expertise covers product and business 
development, marketing and promotion.  

For the past 25 years, Tim has run The Brilliant Beer 
Company, a Technical Training & Brewing Consultancy, 
providing technical support and training for breweries. 
International clients 
include Heineken, Coors, 
Carlsberg, AB Inbev, 
Diageo as well as smaller 
craft brewers throughout 
the world.

A B O U T  T H E  A U T H O R


