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Introduction to Module 9—
Sustainability in Emissions in
Distilling Distilleries
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MODULE 9.2

REDUCING SCOPE 1,
2 &/OR 3 EMISSIONS

As described in

Module 2, GHG from

distilleries can be
classified by their
“scope”.

DISTILLERS SA—INTRODUCTION
TO SUSTAINABILITY IN DISTILLING

Scope 1and 2 emission
sources can be (more
easily) controlled by
distillers whereas Scope 3
emissions sources rely

on others to make changes
to reduce them.

All Scope1,2and 3
emission reductions may
require advice and input
from advisors and experts
to estimate emission
savings, especially if buying
renewable electricity
and/or RECs for offsetting.
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Figure 9-1

Examples of greenhouse
gas emission

sources for distillers

by scope and type

Scope

Type

Energy Usage

Other

Scope 1
Direct emissions from on-site or
distillery energy use on their site

LPG usage

Fermentation CO: release

Natural gas usage

Refrigerant leakages

Petrol or diesel usage

Wastewater treatment plant emissions

Use and release of CO: if used in
production activities.

Scope 2
Indirect emissions arising from
the grid or other imported usage

Grid electricity

N/A

Scope 3

Indirect emissions that happen in
a distillery’s supply chain—outside
of the distiller site—from the
manufacture and/or supply of raw
materials or products and services
that distillers use

Distillery energy supply

Emissions (upstream of distillery site) from production and supply of fuels,
gas, and electricity for distillery Scope 1and 2 energy sources above

Freight & transport

Fuels and vehicles used in material supply and product freight

(e.g., road, rail, air)

Business travel

Road travel, flights, and/or accommodation from business activities

Other supply chain emissions
Energy caused and/or other
emissions across the supply chain to
manufacture and/or supply products
and services used by distillers

Raw materials—Spirit production base
material inputs, e.g., water, malted
barley, grape spirit, wine, chemical
additives, etc.

Packaging—Glass bottles, closures,
labels, cardboard secondary and
tertiary packaging, etc.

Waste disposal—Disposal of waste to
landfill or recyclables for recycling

Distillery equipment—Used at the
distillery to make spirit products,
manufacture, and supply thereof, e.g.
still, tanks and vessels, other
equipment, forklifts, bottling line, plant
building, etc.

Remote offices—Located away from
the distillery site.




MODULE 9.3

REDUCING SCOPE 1
EMISSIONS

Examples of Scope 1
emissions sources
in distilleries and
emissions reduction
actions that can be
implemented.
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LPG or Natural Gas
Replace with renewable
gas alternative

(e.g., biomethane.)

@O

Hot Water Heating

(LPG or natural gas)

— Insulate tanks and pipes

— Practice energy recovery
to reduce hot water
heating & gas usage
demand

— Replace with more
energy efficient gas
heater

— Electrify with heat pump
where Scope 2 emission
factor is less than Scope 1
emission factor
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Space Heating

(LPG or natural gas)

— Electrify with reverse
cycle air conditioning
where Scope 2 emission
factor is less than
Scope 1emission factor

— Replace with more

energy efficient gas
heating system

MODULE 9

56

Gas-fired Steam

Boiler & Supply

(LPG or natural gas)

— Insulate boiler, tanks
and steam and hot water
return pipes

— Upgrade/replace to
more efficient gas boiler

— Consider future
electrification where
affordable, Grid supply
can support, and it
has a lower electricity
emission factor
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Forklifts

(LPG or natural gas)
Replace with electric
forklifts

&

Diesel Vehicles

— Replace with electric
forklifts

— Convert to hybrid or
fully electric vehicles

&

Petrol Vehicles
Convert to hybrid or
fully electric vehicles
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Fermentation CO:

Whilst not affordable at
present, future technology
may allow CO2 capture for

on-site use or sale to food
and/or industrial users

B0

Refrigerant Leakages
Regularly maintain existing
refrigeration plant



DISTILLERY EXAMPLE

SCOPE 1 EMISSION
REDUCTION BY
ELECTRIFYING LPG
FUELLED FORKLIFTS

A distiller used 10x15kg
LPG cylinders per year
for their forklift—which
is an energy usage of
about 7.4 GJ/year.
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The distiller looks to replace
its old forklift with an
electric one (Fig. 9-3), which
can be charged from the
grid electricity supply.

The electric forklift will
only use about 550kWh or
2GJ/year of electricity
because it uses energy
more efficiently (at around
50% versus < 15% for

the LPG internal
combustion engine).

Using current Scope 1
emission factors (Fig. 9-2)
this change could reduce
forklift Scope 1emissions
by up to 100% with a Net
site reduction in emission
of 70% once new Scope 2
electricity emissions are
added back in.
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Figure 9-2

Comparison of LPG versus
electric forklift emissions

Forklift Energy Source LPG Electricity
Energy usage Quantity 150 550

Units kg/year kWh/year

Gl/year T4 2.0
Emission Scope 1 2
Emission Factor ' kg-eq CO2/GJ 60.4 69.4
Emissions kg CO2-eq/year 446.7 1375
Relative value % 100% 31%
Figure 9-3

Photo examples of LPG
and electric forklifts

Image source(s): Cat LPG Forklift—
United Equipment and Komatsu
Electric Forklift

Electric forklift with 22kWh battery

LPG forklift with 15kg cylinder



DISTILLERY EXAMPLE

SCOPE 1 EMISSION
REDUCTION BY HOT
WATER ENERGY
RECOVERY

A whisky producer
usually uses an LPG
water heater to heat
1,200L of water to 70°C
for mashing with malted
barley to produce

wort for fermentation.
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To reduce gas usage and
Scope 1emissions, the
producer pre-heats the
water used to 65°C by using
it as cooling water in their
still condenser.

The pre-heated water is
stored overnight in an
insulated storage tank,
after which temperature
of the tank drops to 50°C
by morning.

An electric heater in the
tank is then used to heat
the water back to 70°C
for mashing.

This change in heating the

mash water reduces Scope 1

emissions by 100% and net
site emissions by 60%.
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Figure 9-4

Energy recovery to reduce
emissions for heating mash
water for whisky production
Calculations are performed

per 1,200L tank, which can be
extrapolated to site savings.

Energy source

100% Natural Gas
Heated

Energy Recovery + Electric Tank Heater

Energy usage(s) Heating method Gas heated to 70°C Still condenser Tank Electric heated
pre-heated to 50°C to 70°C
Quantity/1,200L tank 295 151 104
Units MJ/1,200L tank MJ/1,200L tank MJ/1,200L tank
Emissions Scope Emissions Scope 1 N/A 2
Emission factor ' kg-eq CO2/GJ 60.4 0 69.4
Emissions kg CO2-eq/1,200L tank 17.8 0.0 T2
Relative value % 100% 0% 40%




MODULE 9.4

REDUCING SCOPE 2
EMISSIONS

Examples of Scope 2
emissions sources

in distilleries (indirect
emissions arising
from the grid or other
imported usage to

a distillery) and
emissions reduction
actions that can

be implemented.
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Grid Supply Residual

Emissions

— Buy renewable electricity
and/or RECs to offset
emissions following
NGERS methods (and/or
third-party carbon neutral
or Net Zero certification
method)

— Install on-site renewable
electricity generation
and/or battery storage
to replace Grid supply

@O

Hot Water Heating

— Insulate tanks and pipes
to reduce heat losses

— Practice energy recovery
to reduce hot water
heating & electricity
demand

— Change from resistive
heating to a heat pump
thatis 2to 3times
more energy efficient

MODULE 9
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Electric Stills

— Schedule operations to
take advantage of lower
emission on-site
renewable electricity
operation

— Consider a reflux column
to reduce energy usage
per L distilled product

25

Refrigeration Plant

& Glycol System

— Insulate refrigerant and
glycol tanks and pipes to
reduce heat losses

— Select refrigeration plant
with highest COP and
inverters on compressors
with controls to minimise
electricity usage

— Consider tank hyper-
cooling and/or phase
change energy storage
to plant can be scheduled
when lower emission
on-site renewable energy
is available

— Regularly maintain
systems to ensure peak
efficiency performance
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Space Heating

— Use areverse cycle air
conditioner with inverter
and higher COP

— Use more energy efficient
evaporative air

conditioning when and
where suitable

Equipment & Utilities

— Upgrade lighting to LEDs

— Select most efficient
pumps, motors, and
other mechanical/
electrical equipment
for production plant

— Select most efficient
air compressor and
fix any air leaks

— Optimise RO plant
operation to minimise
electricity usage



DISTILLERY EXAMPLE

SCOPE 2 EMISSION
REDUCTION BY
REFRIGERATION PLANT
UPGRADE

A distiller replaces an
old refrigeration plant
and glycol system with
modern refrigeration/
glycol plant with
inverter on compressor
and automated
controls.
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The site uses 100,000 kWh
and the refrigeration plant
is estimated to comprise
20% of this usage (or
20,000kWh).

The COP* of the

old system was low, about
1.9, the new system can
reach an average COP of 2.7.

The refrigeration plant must
deliver the same cooling
duty so the difference in
electricity required with

the new COP is estimated
(Fig. 9-6).

The Scope 2 emission factor
for South Australia’s Grid
supply can be used to
assess the reduction in
Scope 2 emissions, which
estimates an 30% reduction.

*Coefficient of Performance
(COP)—a measurement of
how efficiently a glycol
system converts electrical
power into cooling capacity.
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Figure 9-6

New refrigeration plant to
reduce Scope 2 emissions
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Example of external condenser unit for glycol refrigeration plant, used for cooling fermenters during whisky production.

Units Old Refrigeration After New

Plant Refrigeration
Plant
Site demand (D) kWh/year 100,000 94,074
Refrigeration plant Cooling demand (Q) kWh/year 38,000 38,000
System COP =Q/W 1.90 2.70
Electricity usage (W) kWh/year 20,000 14,074
Scope 2 Grid Electricity Emission Factor’ kg-eq CO2/kWh 0.25 0.25
Scope 2 Emissions (site) kg CO2-eq/year 25,000 23,519
Relative value (site) % 100% 94%




DISTILLERY EXAMPLE

SCOPE 2 EMISSION
REDUCTION BY
SOLAR PV PANELS

A distiller installs 30kW
of rooftop solar PV
panels at their Distillery.
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The site uses 100,000 kWh
of Grid supplied electricity.

The solar PV panels will
generate 45,000 kWh
per year.

About 65% of this
generation is will displace
Grid electricity with the
balance (35%) becoming
surplus (or exceeding site
demand during the day)
and exported to the Grid
(Fig. 9-7).
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Figure 9-7

Installation of 30kW of
rooftop solar PV

Units Before After
30kW Solar PV 30kW Solar PV

Site demand (D) kWh/year 100,000 100,000
Solar PV system Generation (G) kWh/year 45,000

Grid displacement (A) kWh/year 29,250

Export/feed-in (E) kWh/year 15,750
Grid supply (S =D-A) kWh/year 100,000 70,750
Scope 2 Grid Electricity Emission Factor kg-eq CO2/kWh 0.25 0.25
Scope 2 Emissions (site) kg CO2-eq/year 25,000 17,688

Relative value (site)

%

100%

1%




MODULE 9.5

REDUCING SCOPE 3
EMISSIONS

Scope 3 emissions are
indirect emissions that
happen in a distillery’s
supply chain—outside
of the distiller site—
from the manufacture
and/or supply of raw
materials or products
and services that
distilleries use.
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Reducing Scope 3 emissions
can be challenging for
distillers as these are
generated by others in their
supply chain. They can often
be difficult to identify and/or
quantify and then to reduce
or mitigate and require
cooperation of their supply
chain partners.

Because of its potential
complexity, achieving Scope
3 emission reduction may
require advice and input
from advisors and experts.

Major Scope 3 emission
contributors tend to be:

@ Raw Material Inputs
malted barley, wine
and/or grape spirit

é Packaging
Glass bottles, which have
high energy intensity
to manufacture and
transport, especially if
being imported from
overseas.

{} Energy Supply
The production of fossil
fuels supplied to
electricity generators or
gas retailers (which are
up and above Scope 1
and Scope 2 emissions).
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Figure 9-8

Break-up of Scope 3
emission for a distiller
from one of the four audits
undertaken before
developing this guide

Major contributors are malted barley,
energy (from fossil fuel production

and supply to generators), and glass
bottles suppled from China.

Malted Barley

49%

Grape Spirit

Production Glass Bottles

3%

—European
2%

Glass Bottles
—Chinese
19%

Cardboard
Packaging—
Australian-made
1%

Closures
0.4%
Product Freight
1%

Landfill Disposal
1%

Electricity
22%



Steps to identifying
Scope 3 emission
sources in a distillery
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Scope 3 Emission Source

Emission Reduction Action/Opportunity

Energy

Reduce energy usage by energy efficiency

Replace fossil fuel sources with renewable energy (e.g., solar PV, biodiesel, renewable
gas, electrification where EF is lower)

Raw material inputs

Procure material inputs (malted barley, grape spirit, chemicals, etc) from suppliers
with lower emission intensities

Packaging

Procure packaging materials (bottles, closures, cardboard, labels) from suppliers
using high recycled content and lower emission intensities

For glass bottles and other packaging, consider light weighting, support increased
recycle content, and buy from local manufacturers using renewable energy sources.

Join APCO and commit to reducing customer and consumer packaging waste in
spirit products and display labels on products to support correct disposal for
recycling

Waste management & recycling

Reduce waste generation by adopting 'lean production" methods to ensure
production activities as resource efficiently as possible

Provide recycling services and bins to support source separation and landfill
diversion, along with signage and training and support to staff to use these systems

properly

Review recycling disposal and identify opportunities to circularise materials that can
increase their technical utility and reduce energy and emissions needed to re-
circulate them

Travel Book flights with airlines that use SAF
Book or rent vehicles that can use renewable energy sources (renewable electricity,
biodiesel, green hydrogen)
Stay in hotels or other accommodation that have been built to high Green Star ratings
or have high National Australia Built Environment Rating (NABERS)
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Examples of Scope 3
emissions sources in
distilleries and
emissions reduction
actions that can be
implemented.
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Energy

— Reduce energy usage
by energy efficiency

— Replace fossil fuel
sources with renewable
energy (e.g., solar PV,
biodiesel, renewable gas,
electrification where EF
is lower)

Travel

— Book flights with airlines
that use SAF

— Book or rent vehicles
that can use renewable
energy sources
(renewable electricity,
biodiesel, green
hydrogen)

— Stay in hotels or other
accommodation that
have been built to high
Green Star ratings or
have high National
Australia Built
Environment Rating
(NABERS)
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Raw Material Inputs
Procure material inputs
(malted barley, grape
spirit, chemicals, etc)
from suppliers with lower
emission intensities

—

Packaging

— Procure packaging
materials (bottles,
closures, cardboard,
labels) from suppliers
using high recycled
content and lower
emission intensities

— For glass bottles and
other packaging,
consider light weighting,
support increased
recycle content, and buy
from local manufacturers
using renewable energy
sources.

— Join APCO and commit
to reducing customer
and consumer packaging
waste in spirit products
and display labels
on products to support
correct disposal for
recycling

Waste Management

& Recycling

— Reduce waste generation
by adopting ‘lean
production” methods
to ensure production
activities as resource
efficiently as possible

— Provide recycling
services and bins to
support source
separation and landfill
diversion, along with
signage and training and
support to staff to use
these systems properly

— Review recycling disposal
and identify opportunities
to circularise materials
that can increase their
technical utility and
reduce energy and
emissions needed to
re-circulate them



DISTILLERY EXAMPLE

SCOPE 3 EMISSION
REDUCTION BY
CHANGING TO LOCALLY
MADE GLASS BOTTLES

A distiller currently
buys and imports all
their bottles from China.

Figure 9-10

Reducing Scope 3
emissions by changing
from imported to locally
made glass spirit bottles

They currently use 1,700kg of
Chinese made glass bottles.

Research by LCA suggests
the Chinese made bottles
have nearly double the
emissions intensity of locally
made bottles (Fig. 9-10)
because local bottles have
higher recycled glass
content (at up to 50%) and
lower emissions from not
having to sea-freight the
bottles 5,200km.

Buying locally made bottles
could more than halve their
glass bottle packaging
emissions (Fig. 9-10).

DISTILLERY EXAMPLE

SCOPE 3 EMISSION
REDUCTION FROM
LEANER PRODUCTION
BY IMPROVING
FERMENTATION YIELD
FROM MALTED BARLEY

A whisky producer
uses 46 tonnes of
malted barley annually.

Figure 9-11

Reducing Scope 3
emissions from malted
barley use by improving
fermentation yield

Current fermentation yields
are highly variable and
range from 270L to 420L

of alcohol/tonne of malted
barley, averaging around

350L/tonne.

Using lean production
techniques and research,
they identify the cause of
this variability and shift
alcohol yields upwards to
consistently between 400
to 450L/tonne—with an
average of 4251 /tonne.

This reduces the malted
barley they need by 17%,
and at the same time
reduces Scope 3 emissions
from this source by the
same (Fig. 9-11).

Quantity Unit
Before fermentation Malted barley usage 46 tonnes
yield improvement
Quantity Unit Fermentation yield 350 L alcohol/tonne malted barley
Emission intensity 730 kg CO2-eq/tonne malted barley
Glass bottles Quantity 1,700 kg/year —
Emissions 33,580 kg CO2-eq/year
Imported bottle Emission intensity 1.9 kg-eq CO2/kg glass bottle -
emissions After fermentation Malted barley usage 379 tonnes
yield improvement - -
Emissions 3,230 kg CO2-eq/year Fermentation yield 425 L alcohol/tonne malted barley
Australian-made bottles  Emission intensity 0.9 kg-eq CO2/kg glass bottle Emission intensity 730 kg COz-eq/tonne malted barley
Emissions 1,530 kg CO2-eq/year Emissions 27,654 kg CO2-eq/year
Relative value 47% of Imported bottle emissions Relative value 82.4% of before yield improvement
DISTILLERS SA—INTRODUCTION MODULE 9

TO SUSTAINABILITY IN DISTILLING
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y
Selected emission
factors (EF) from the
Australian Government
NGERS Measurement
Determination 2018

* This Scope 2 electricity
EF per GJ is equal to
0.25 kg CO2-eq/kWh

as published in the
Australian Government
NGERS Measurement
Determination 2018.

Energy Source Energy Content Emission Factor (EF) Scope
Electricity Grid supplied (2024) 3.6 GJ/1,000 kWh 69.4* 2
Solar PV 0 1
Natural gas Pipeline supplied 39.3 GJ/1,000 m3 51.53 1
LPG Stationary energy 257 GJ/1,000 L 60.4 1
49.3 GJ/1,000 kg 1
Biomethane Fuel combustion 39.3 GJ/1,000 m3 013 1
Diesel Transport energy 38.6 GJ/1,000 L T70.4 1
Biodiesel (100%) Transport energy 34.6 GJ/1,000 L 2.5 1
Petrol Transport energy 34.2 GJ/1,000 L 69.6 1
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Become a Member
of Distillers SA

Distillers SA is the industry
association of choice for
South Australian spirit and
liqueur makers, offering
South Australian distilleries
the opportunity for business
growth, support and
industry representation.

As a member, you'll gain
access to a robust network
of local industry experts and
training, receive valuable
insights into market trends
and regulatory changes,
and enjoy attending our
quarterly networking events
across the state.
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Membership also gives SA
distillers free access to
national resources and
support from the Australian
Distillers Association,
including access to national
sustainability resources
and information.

Distillers SA fosters
collaboration and innovation
within the industry, and
membership is open to any
person or company invested
in furthering the integrity
and innovation of distilling
in South Australia.

> Become a Distillers
SA Member




