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Summary

This Protocol and associatextelspreadshediased Calculatéorm Version 2 of the
IWCC.

The Rotocol andCalculator are designed primarily as an entespdsa facility level
calculating tool for the International Wine Industrycampliance with current
internatioml standards and practices for GreenhoaseaGcounting. It reot expected

that the use of this Protocol will defpr@duct levetarbon emissions to the extent
necessary to satisfy theected international standaiat lifecycle analysis. However, it

will provide general guidance on the significant emissions associated with individual
products.

The Calculatobreaks emissions into three levels: Scope 1; Scope 2; and Scope 3. Scope 1
emissions are those over whaotompany has direct control via ownership of activities.
Scope 2 is purchased electricity, heat or steam and Scope 3 is the emissions from all
activities that are purchased from other companies. This separation of Scopes is critical
to manage mandatoryogting.

Scope 1 and Scope 2 are includedlimost allmandatoryand voluntaryreporting

schemes. The separation of Scopes ensures that no double accounting occurs at the

regional level when greenhouse gas emissions are aggregated from many companies.
Sope 1 and Scope 2 are typically the emissions that are used when companies calculate a
carbon footprint and develop plans to minimise their carbon impact.

Scope 3 emissions can be included in reporting and may be included in carbon footprint
processes, bare not necessary and must remain separated. Scope 3 emissions are part
of the product lifecycle and critical for calculating and managing lifecycle ardivalue
emissions. In the wine industry, where transport and packaging are large cwhponent

the carbon footprint, a carbaalculatowill not be complete without accounting for

these. A particular concern is the impact of the proposed British Standard PAS 2050 on
Greenhouseésas reportingand the Scope 3 element of thecGlator is specifically
designed to meet the expected demands of this standard.

The uses of the tool for Scope 1 and Scope 2 reporting, understanding value chains and
setting a framework for the British Standard approach to product entrained carbon has
dictated the inclusions agxtlusions. Overall, we have included sources of emission that
constitute more than 1% of the mass of the product or more than 1%oéémbhouse
Gasemissions. Mass is often used to estimate emmighiene data are unavailable. This
approach meets threquirements of PAS 2050 as currently drafted and conforms to
common practice for streamlined life cycle assessment. The approach is-only semi
guantitative and some rules of thumb have been applied.

As a result, we have excluded: all elements of thdéeshoitarbon cycgldand use

changg infrastructure items such as tanks and machinery, including posts and wire;

business travel of employees; and the majority of chemicals used in winemaking and
viticulture. We have included, at this stage, benton@dactacid and barrel products. It

is unknown whether these products are significant. A sensitivity analysis will be used to
determine if they should be included in the-temg.
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The exclusion of elements of the shemin carbon cycle results in thelwesion of

carbon dioxide emissions from winemaking, sequestration into grapes, carbon dioxide
from the breakdown of vine prunings, carbon dioxide (but not methane) from waste
degradation and wastewater treatment. Carbon dioxide from winemaking and carbon
sequestration in grapes are calculated, but not included in Scope 1, 2 or 3 reporting.

Several of the items that have been includedméededata quality issues addressed.

In particular nitrous oxide generation, vineyard biomass photosynthesiseyanrd vin

soils sequestration have been identified as areas where research is needed to improve the
quality of the model. Other areas where improved data will be needed are organic waste
emissions, most packaging, pallets, bentonite, tartaric acid and barrels.

The tool is structured so that it can be used by several types of wine production
compaies including; grapegrowing only operations; winemaking only operations;
bottling only operations; grapegrowing and winemaking; winemaking and bottling; and
grapegrowng, winemaking and bottling. It can account for contract grown grape intake
as well as estate grown, contract winemaking in addition to estate winemaking and a mix
of estate and contract bottling.version 1.1 a capability to report to the Californian
AB32 requirementasadded.

The calculation methodology uses an activity based approach where corporate activity
like fuel use or glass purchased are accounted then input GtrtietarThis activity

data is then either multiplied by an emissioorfacinput into an emission model. This

has the benefit of reducing or eliminating the need for companies to measure emissions
directly and ensures that the wine industry works on a common accounting basis.

Quality assurang¢®A) is an important elemeaf the Calculatar QA will be required

for the emission factors and for the emission models entrainecCalahlatoras well

as in the activity data prepared by companies. The QA system for the data is based on a
data quality ranking system, with ragiinom A to F. A ranking of X has also been

used to designate where inadequatestatailable and more research, investigation or
developmensrequired to improve the underlying accuracy @alailatar

Users of the Protocol and Calculator V&t aeed to develop QA systems to ensure that
they use the tool consistently and to ensure that the data they enter into the activity
component of the Calculator is reliable. It is considered that activity data is the
component of Calculator data that estiprone to error.

We have assumed that continuous improvement will be an important component of the
Calculatorand have outlined specific areas where we consider the continuous
improvement will need to be adopted, including: incorporation dfdeledom users;
sensitivity analysis to determine if all sources currently measured are needed; effective
version roll management; continuous improvement of emission data and models; ability
to conduct trend analysis at a company and industry level; abdiyptorate industry

KPI 0s and ongoing training of user s on
improvements in th€alculatar
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TheProtocolreport outlines the calculation methodology used in the development of the
Calculatar All assumptions and eqoas are outlined, for the purpose of external
scrutiny or peer review. All emission factors or emission models are included for
comment or revision within the appendices of this report. An instructional section is
included, with the intention of providisgme guidance to thee of theCalculatar
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1 Introduction to Greenhouse Gas Accounting

Sectionl of this report provides background information regarding Greenhouse Gas
accounting principles. Although some wine industnypéesare used is not intended
to be specific to the wine industry.

The development of a Carbon Accounting Protocol for the International Wine Industry
has been based on the methodology outlined by the World Resources Institute (WRI)
and the Wdd Buwsiness Council for Sustainable Development in their Greenhouse Gas
Protocol. Other reference material has also been extensively consulted including the
International Standard, 1ISO 14063t 2006, for Greenhouse Gas Accounting.

In addition, Life Cycle Asssment literature has been consulted and used. The
International Standard for Life Cycle Assessment, ISO 14044: 2006, has been used to
identify realistic process boundaries. Product specific Life Cycle Assessments have been
useful in developing emissfantors for specific items. Where possible, relyibaskd

material has be utilised to identify regional specific emission concerns or factors.

Every effort has been made to ensure that this Protocol is well thought out and suitable
for the Wine Indusyr internationally providing the necessary guidance to report
domestic emissions at the enterprise, facility and product level. However, there are many
aspects of the Protocol still in the development phase. It is intended that this Protocol
will undergo gnificant review hurdles and will be updated as appropriate in coming
years.

Version 12 of the calculator includes reportfog Scope 1, Scope 2 and Scope 3 that
will meet the requirements of most international voluBt@snhousé&as programs.

An outine of these is given in the report. In addition reporting specific to the Californian
AB32 process has been added in version 1.1.

Greenhouse Gas emissions are not well undestamtumented many sectors of

the wine industry. In some cases theaéimisst no information available to use in the
development of a model. Buchinstancg place holders have been used, clearly
identifying where future work needs to be focusedungertainty analydigs been
carried out on the calculation methodolegyission factors and data sources, in order
that each aspect of the model can be rated with a reliabilitylfastbighlights areas in
which future work needs to be conducted to develop more accurate information or data.

The Protocol in developmentiigended to be used from a whole of company, or
enterprise perspective. It can be used equally effectively to gain an understanding of the
carbon footprint of a company or of a facility. It is not intended to perfectly model
emissions from the productrpgective, although work has been dorensore that it

ses the framework for such calculations. The emission sources and sinks have been
chosen to accurately represent the overall carbon footprint of a winery, vineyard and
bottling centre.

Although nger the primary intention, the level of detail in this Protocol enables it to be

used to gain a broad understanding of the entrained or emitted carbon produced in the
manufacture and supply of an individual product. Care has been taken to include many
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of the items considered significant from this perspective. A robust framework has been
established for individual product Life Cycle Assessments. In addition, the extended level
of detail provides a framework or starting point for the industry to use wheg took
satisfy t he requi rements of t he British
2050:2008, relating to the measurement of embodied greenhouse gas emissions.

It is intended that the use of tRiotocolw i | | define an eonstteer pri sec
the extent, and level of detail, that when combined with accounting practices and
relatively straightforward protocols, emissions could be apportioned to individual
products with a moderate degree of confidence.

Finally, the tool is able to be dis®y companies to conduct sensitivity analysis of their
operations. A sensitivity analysis will enable companies or facilities to gauge their ability
to managésreenhouse Gammissions with changes to practices or inputs. It is hoped
that this will help iaddressing environmental stewardship priorities and goals.

1.1 Setting Organisational Boundaries

The definition of a company or business is broad. It covers a wide range of
organisational structures from large multinational conglomerates, to smaluriamily r
organisations. The WRI recommend two options in setting organisational boundaries,

the O6control & appr qveotddRespurced Imsttued004) ui t yd app!

In accounting for Greenhouse Gas emissions from companies within the wine industry it

is | ogi cal to adopt a o6control & approach.
Greenhouse Gas emissions over which it has total control. For the wine industry it has
been assumed that Oo6controld refersmgto oper
company is in a position of power to alter its emission habits and tendencies. A company

with full operational control has the sole authority to introduce policy, technology or
operational changes with the potential to reduce overall emissions.

1.2 Setti ng Operational Boundaries

Within Greenhouse Gas Accountitige concept of an operational boundary is used to
help companies better manage the full spectrum of risks and opportunities that exist
along its value chafWorld Resources Institue 200@)e orational boundary is also

used to distinguish between direct emissions and indirect emissions.

Direct Greenhouse Gas emissions arise from sources that are owned or controlled by the
company. Indirect Greenhouse Gas emissions are classified as dhmassaasa
consequence of the activity of the company, but occur at sources owned or controlled by
another companyFlorence 2006)

1.3 Scope and Scope Classification Defined

In order to delineate between direct and indirect emission sources, and tahgelp in t
development of emission policies and business goals, the WRI has defined three Scopes,
namely Scope 1, Scope 2 and Scope 3. These Scopes, particularly Scope 1 and 2, have
been clearly defined to ensure that double counting is never a possibilitgteirtae
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Stateor industrylevel(World Resources Institue 200¥jhough the definition between

Scopes is theoretically clear, much confusion has arisen around the issues relating to who
doownsod each of the emissi on shatthiE Pretocgl ef f or t
clarifies the Wine Indugt® Greenhouse Gas responsibilities. Greenhouse Gas
accounting methodologies are continually evolving and progmssinopg that this

Protocol must remain a living document, adjusted into the future aanyeces

Figure 1 Pictorial Representation of ScopéNorld Resources Institue 2004)

The required level of detail to be used when reporting Greenhouse Gas emissions has
not been decided within many of the jurisdictions whictothiwill be used, however,

it is recommended that as a minimum Scopes 1 and 2 are @ortddResources

Institue 2004)It must be noted that the when reporting Greenhouse Gas emissions
within the facility or enterprise approach, each Scope sheaid de reported
separately.

If companies elect to report Scope 3 emissions to regulators they must take care to
ensure that they do not create unnecessary regulatory or compliance burdens for
themselves.

1.3.1 Scope 1. Direct Greenhouse Gas Emissions

Direct Greenhouse Gas emissions, or Scope 1 emissions, occur from items controlled by
and owned by the company. For the wine industry typical examples of Scope 1 emissions
will occur from tractors within company controlled vineyards, forklifts within company
contolled wineries, water heaters within the winery or bottling halls and onsite electricity
generation.

Scope 1 emissions generally occur from one of the following types of.activities
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1 Emissions produced through the generation of heat, steam or gleictiicé
combustion of fuels in stationary equipment such as boilers or water heaters.

1 Emissions that arise from chemical or physical processing. Within the wine
industry the fermentation of sugar which produces carbon ti®sidmod
example

1 Emissiom produced from burning fuel in mobile operating equipment such as
carsforklifts and tractors. To be classified as a Scope 1 emission, the mobile
equipment must be owned by the company.

1 Unintentional emissions of Greenhouse Gases from within a conmpagi th
leaks and spills. These emissions are known as fugitive emissions. Within the
wine industry fugitive emissions are most likely to be limited to leaks from HFC
based refrigeration systems.

1.3.2 Scope 2: Purchased Power Utility

Many companies are heawdlyant on electrical power. The emissions that occur from

the production of electricity in facilities not owned by the company are categorised as
Scope 2 emissions. They are regarded as indirect emissions because they occur in
equipment owned by anothemgany, generally a power station. Scope 2 also includes
emissions generated from purchased steam or heat, but this has not been considered as
important for the wine industry.

Purchased electricity separated from other indirect Greenhouse Gas emissions
electricity generation is considered to significantly contribute to Global Warming. For
many organisations purchased electricity is the largest component of Greenhouse Gas
emissions and a necessary component of Greenhouse Gas management strategies.

Although difficult and sometimes costly to achieve, reductions in electrical consumption
will result in less emissions of Greenhouse Gases. Reductions can take the form of
utilising more energy efficient equipment or alternatively switching to electricity
providers that are less carbon intensive.

When considering the enterprise or facility, Scope 2 emissions should always be reported
separately from Scope 1 emissions.

1.3.3 Scope 3: Indirect Greenhouse Gas Emissions

For the wine industry emissions categoaseficope 3, are emissions that occur as a
consequence of producing a finished saleable wine product, emitted from equipment or
plant owned by another company. By definition the classification of Scope 3 is
dependent upon the operational boundary. For éxaiinp vineyard owns a harvester

and uses tb harvest grapes, then the emissions generated from the harvester engine will

1 Although fermentation is a direct emission source,g€erated as a result of fermentation is not
reported. Fer ment a-teimocab oins cyadteodofantdhe sosfodrtconsi de
global warming. Refer to sectiof.1of this report for more detail.
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be classified as Scope 1. If the vineyard does not own a harvester and instead utilises
harvesting contracttinen the emissioricom the contract harvester will be classified as
Scope 3.

In most jurisdictionand voluntary programshen reporting on the carbon footprint of

an enterprise or facilitgmissions categorised as Scope 3 are excluded. However, in
order to understanthe embodied carbon within a particular product, all carbon sources
and sinks associated with that product must be included.

1.331 Scope 3 Inclusions

The WRI state that the inclusion of Scope 3 into Carbon Accocairgeoptional.
However, understanding thedirect emissions involved in producing wine is an
important aspect of Greenhouse Gas management for the industry asbecabsk
transport and packaging in particular are significant contributors to the overall industry
impact.

In addition, in ordeto understand the embodied carbon of a product, Scope 3 items
must be considered. For the wine industry emission sources categorised as part of Scope
3 contribute significantly to the total product Greenhouse Gas footprint.

It is not necessary, or pos$sibto account for all of the Scope 3 items. The WRI
recommend that the following be considered when selecting which Scope 3 items to
include:

1 Is the emission considered to be large relative to the Scope 1 and 2 emissions;

1 Does the emission contributelioe c ompany ds overall Green
exposure;

1 Are there potential ways in which to reduce the emission; and

71 Is the emission deemed critical by key stakeholders?

In developinghe Protocolfor the wine industry care has been taken to ensure that most
items thought to be significant in their Greenhouse Gas emission contribution have been
includedwithin the Protocol This will ensure that differences in production methods,
packaging options, transport scenarios and waste disposal methods can befaccounted
Broadly the following aspects have been considered within Scope 3.

1 Transport related activities;
1 Electricity not accounted for in Scope 2;
1 Extraction and production of purchased materials; and

1 Waste disposal.

This Protocol is intended for use & #nterprise rather than product level, but it has
been deemed necessary to include all of the significant Scope 3 items to ensure that
future product Life Cycle Assessments could also be based upon the frame work of this
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Protocol. In addition, it is tholigthatmost or all of the includeBcope 3 issues are
important to significant industry stakeholders.

When conducting a life cycle analysis, the components that contribute to a product but
are thought to be insignificant are excluflaternational Stalards 2006) This
significance level is based on a mass faction of a component when compared to the
product. Components that contribute less that 1% to the products overall mass are
generally discarded from calculations. We have selected a value abl%sdoeing
currently wused in many streamlined LCAOS.
will approximate to a 1% Greenhouse Gas emission of the product(peerBhS

2050)

Care has been taken to ensure that exceptions to this rulesaduminiumclosures,
are not overlooked. As Greenhouse Gas accounting for industrial sectors evolves, and
standards change, it may be necessary to adopt a different de minimis value.

1.4 Implications of the PAS 2050:2008 for the International Wine
Carbon Calculator

The British Standardinstitute has recently released a draft Publicly Available
Specification 2050:2008. This specification outlines the approach they require when
accounting for embodied carbon in a product or se(Bigesh Standards PAS
2060:2008 200.7In the development of the Wine Industry Protocol, care has been taken
to incorporate the important aspects of the PAS 2050 in the accounting methodology.
Specifically this has been done by:
1 Using a supply chain process map to identify igputsoutputs relating to
Greenhouse Gas emissions;
1 Defining boundary conditions and data requirements consistent with the PAS
2050; and
1 Ensuring that items defined for inclusion by the PAS 2050 are included within
thisProtocolor where not included theatixsion is specifically noted.
T Utilisinga 1% by mass and 1% by entrained Greenhouse Gas apfwoach,
determine the minimum range of inclusiather than a lesser standard such as
the European Standard Emissions Trading
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1.5 Understanding the Short -term Carbon Cycle

The WRI Protocol excludes the skertn carbon cycle from itSreenhouse Gas
reporting protocol. For this reason it is important to unddrsthat contributes to the
shortterm carbon cycle and whatclassgied as part of the lortgrm carbon cycle.
Figure2 shows the full carbon cycle, including both thetkmngand shotterm.

Figure 2: The Carbon Cycleg(NASA)

1.5.1 The Short -term Carbon Cycle

The short-termcycle includes the rapid exchange of carbon between plants and animals
through respiration and photosynthesis, and through gas exchange between the oceans
and the atmosphere. Tkhortterm carbon cycle extends into the wine industry to
include érmentation, emissions of Citbm waste water and ldiidand sequestration

into nonpermanent structures and sources within the vineyard. EmissionstluditCO

arise directly from the combustion or degradation of biomass are treated as part of the
shorttermcarbon cycle. This includes burning waad other biomass a fuel.

2Waste cork is often used as a fuel within the cork manufacturing process. The emissions generated from
cork combustion are not to be attributed to the manufacturer as they are part of-tarskbarbon
cycle.
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Emissions of other Greenhouse Gases from the combustion of biomass are not part of
theshorttermcarbon cycle and are included for reporting purposes. This means that the
generdon of methane within waste systems is not part shdretermcarbon cycle.

The following emission sources and sinks are excluded on from reporting as they are part
of the shorterm carbon cycle.

Fermentation;

Non-permanent vineyard growth;

Grapegrowth;

CO, emissions from aerobic waste treatment both solid and liquid; and
CO,emissions from the combustion of biomass fuels.

=A =4 -4 -8 -9

Please note that methane (Cikhd nitrous oxid@,O) emissions from vineyards,
wastewater, solid waste and the combudtimproass fuels are not part of the short
term carbortycleand are included as emissions sources.
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2 Developing a Wine Industry Specific Protocol

2.1 Understanding the Supply Chain

The first step in developing a Carbon Calculator is to understand ths mats and
outputs that play a role in contributing to the overall Greenhouse Gas emissions of a
company. One way to do this is to map out a supply chain for the company, ensuring
that all energy and fuel related inputs are accounted for. The iraflymiochased
components needed to produce the final product should also be included.

Figure 3: Vineyard Supply Chain Highlighting Fuel and Energy Inputs (See Appendix H)
Figure3 shows the major engripputs and outputs required to grow grapes. The map is

not a comprehensive overview of the supply chain but does include the major
Greenhouse Gas emission or sink contributors.
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Figure 4: Supply Chain Overview for Winery an®ackagingCentre (See Appendix H)

Figure4 illustrates the main fuel and energy inputs associated with winery and packaging
operations.

Head office activities such as marketing, administration and information technology will
have an impact on Greenhouse Gas emidsitirege not included in tl@&alculatqrin
line with generally accepted practices.

2.2 Defining Organisational Boundaries

The WRI guidelines suggest two methods for identifying or setting organisation
boundaries, theyclude the equity approach or the control approach. For the wine

i ndustry it has been assumed that the cont
refers to operational control.

For most wine industry companies, they will have control ovpmeqgtisuch as
tractors, forklifts and boilers. At a plant level, items under control are likely to include
owned and leased carsnk farms, fermenters, vineyards and bottling halls. Wine
companies are not likely to own helicopters, rail and shippergssgad large power
generation facilitieAny emissions generated via these types of equipment are classified
as Scope 2 and Scope 3 emissions.

2.3 Defining the Process Boundaries

It is intended that thiBrotocolbe accepted by the wine production indastrg whole

and as such has been developed to be suitable for growers, wineries and contract bottlers.
The Protocolhas been designed to accommodate a company whose operations consist
of any combination of these processing or growing operations. Whkxtirgalthe

carbon footprint of a wine industry company, a common accounting formula can be

SWhen adopting the ©O6control & approach | eased items
completely controlled by the company and shoeitdftire be included within any Scope 1 emissions. An

example is a company leased car. The company can chose what type of car to lease pays for the fuel and
controls how often that car is used. It is in a position of control to alter those emissions.
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applied to any combination of processing options; however, care needs to be taken in
selecting the process boundaries as this will be different in each case.

For example, a company that owns a vineyard and winery and makes wine from its own
grapes, will include the production (or growth) of grapes within its process boundary.
Any emission generated in the growth of those grapes will be included within Scope 1. A
winery that does not own the vineyard will need to purchase grapes from a grower. As
this winery does not own the vineyard any emissions generated in growing these grapes
will be classified as Scope 3 for the winery. In both cases the actual emission value
ganerated will be the same, but it is classified as belonging to a different entity.

Examples of possible processes boundaries within the wine industry are illustrated in
Figureb, 6, 7, 8 and 9.
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2.3.1 Stand Alone Vin eyard Process Boundary
Figure5 is used to represent the process boundaries within ealstaads/ineyard.
Larger versions of the figures in this chapter can be found in Appendix H.

Figure 5: Vineyard Operation Only Process BoundariegSee Appendix H)

For a Vineyard the end point boundary is when the fruit is delivered to the winery.
Within the vineyard, significant emission sources arise from fertiliser use, fuel use and
tilage practices. Sinks dm@ught to exist in the form of soil sequestration and

permanent vine growth.

AModelled with place holder values.
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