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production willbenefitthe manufacturingindustry and, presumablypbsin manufacturing

This claim isot supported bydata or recent experiencefrom the mid1980s to 2013
Australia had abundant, lowost gas, but samanufacturingemploymentsteadily declined.
Australian fossil gas production tripled from 1990 to 2010, and then almost tripled again to
2019,yet gas prices in eastern Australia tripled and miaceturing jobs declined.

Clearly, more gas does not necessarily lead to more employment in manufacturing.

KEYPOINTS

T

LNG exports dwarf Australian manufacturing gas use. In-2018094 petajoules
(PJ) were exported and 425PJ used in processing the expatal of 4,519PJ. The
manufacturing industry used just 373PJ, meaning gas exports use 12 times more gas
than all manufacturing.
The gas consumed for the processing of LNG (425PJ) is greater than the gas use of
the manufacturing industry (373PJ), aisdnore than twice as much as is used by
households (169PJ).
Gas use in manufacturing has declined over the last decade, the only sector to
significantly increase its use of gas has been LNG processing.
The most gaintensive sectors of manufacturing anen-ferrous metal
manufacturing and chemical, polymer and rubber manufacturing. These used 123PJ
and 113PJ respectively in 2018. In other words, LNG exports used 37 times more
gas than the most gastensive part of the manufacturing industry.
Most gasuse in manufacturing is for energy. Only 56PJ is used as a feedstock by
industries in Australia, or 1% of gas produced in Australia and 4% of gas used
domestically.
Gas use in manufacturing has declined in every state in recent years, even in the big
gasproducing states of WA and Queensland.
WA has the most gastensive manufacturing industry in Australia. Since 2007 gas
production in the state has tripled while manufacturing gas use has declined.
There is no relationship between increasing gas sugptymanufacturing jobs.
o Australian manufacturing jobs declined throughout the decades of cheap
abundant gas from the mid980s to 2013.
o Manufacturing jobs have declined as gas production has tripled over the last
six years, including in Western Australibere a gas reservation policy keeps
gas prices low.

On the Make 1

Of



1 Gasheavy manufacturing industries are the least labour intensive divisions of the
manufacturing industry. Three quarters of gas used in manufacturing in Australia is
used by industries that employ only% of the manufacturing workforce.

1 The LNG industry employswnbrkers for every petajoule of gas it consumes and
exports, compared to 760 workers per petajoule used in in the chemical and mineral
processing manufacturing industries.

1 Increasing gas prodtion will not reduce gas price&as priceare likely toincrease
4 [bD O2YLI yASa O2yidAiydzS (BweScEstdadNli ! dza G N
leaving only more remote and difficult to extract gas for Australian customers.
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by heat pumps. Reducing gas dependency will reduce costs for households and
businesses, and free up gas for industries seheducing gas use is more difficult.
Many manufacturing processes can also be provided by electricity at a lower cost
than gas.

No amount of additional gas production in Australia will reduce prices for Australian

manufacturers because as LNG export@s/ci A ydzS (G2 SELR NI @ ad Y2
relatively low cost gas resources, only increasingly remote and expensive to extract

resources remain. While Australian manufacturers remain dependent on gas they will

remain locked into ongoing energy costrieases even as electricity prices fall due to an

increasing proportion of low cost renewables.

Fortunately, there are many opportunities to reduce gas dependence. There are many lower
cost alternatives to gas use in the residential, manufacturing andredggtgeneration
sectors.

On the Make 2



Introduction
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recession$52.9 million has been allocateowards thegasfired recovery in tle 202621

Budget includngmeasures to ope A @S & & ( NI { fardikgJorgAdredearohl aadh y & = ¢

a National Gas Infrastructurdan!

The focus on the gas industry is unusual from an economic perspectivés agét of the
least labour intensive industries in Australia, and supporting virtually any other industry
would provide more job8.Perhaps because of this, the ¢aed recovery has linked
subsidiedor the gas industryo the more labourintensivemanufacturingindustry. AsPrime
Minister Scott Morrisorexplained:

An estimated 225,000 Australians work in manufacturing firms that rely heavily on

gas as a feedstock or fuel source, according to APPESectors such as fertilisers,

chemicals, metals, lmks, cement and parts of food processing and beverage

manufacturing. When Andrew Liveris sat down with me at Kirribilli some time ago,

and working with him through the COVID Commission, said you want to change
YIydzZFl OGdzNAYy 3 Ay (RBAETOZAzi KNBEE A2 22O P32 &
gas. And Angus has taken up that challenge along with Keith Pitt and this is what
GSQONB Gl f1A¥3 Fto2dzi (2RI &®

While it is true thatmanufacturingndustries use gashe idea thatgovernment sbsidies to
the gas indstry willtherefore create jobs in manufacturinig simplistic and not supported
by data or recent experienc&he Government also points to the use of gasfeedstock for
chemical and fertilisemanufacturing, according to Energy Minister Angus Taylor:

Gas is right at the centre of it. We kn@asis important for manufacturing, not just
0SOlFIdzaS AU LINPOYARSA SYySNHeée> odzi* 0 SOl dzasS A

It is harder to find substitutes for gésedstockthan for the main industrial gas use, which is
creating heat. Howevegovernment spokespeople fail to mention that a very small portion

1 Australian Government (202@udget Paper No,2.116 https://budget.gov.au/2026
21/content/bp2/download/bp2_complete.pdf

20gge and Swann (202D)f & CANBR . F Ol FANB® 2Keé | a3ra FANBR NBEO20O
costs and squander our recovery spendhttps://www.tai.org.au/sites/default/fles/P908%20Gas
fired%20backfire%20%5Bweb%5D.pdf

3 Prime Minister of Australia (September 2020tional Energy Addressomago, NSW
https://www.pm.gov.au/media/nationalenergyaddresstomagonsw

4 Sky News (October 2028)iccess of Australiatsanufacturing 'rests on affordable, reliable supply of gas'
https://www.skynews.com.au/details/ 6197498170001

On the Make 3



of gas formanufacturing is as a feedstock. In this reportaite estimates othis volume
equal to justl% of gas mduced in Australia.

The Government does not explicitly claim that increasing gas production would reduce gas
prices or increase manufacturing jobs, perhaps because such a claim is difficult to justify
when gas prices in eastern Australia have tripledrdke last decade despite gas

production tripling.However, key government advisors have made this claim, including the
former gas executive and chair of the National CGMIToordination Commission (NCCC),
Nev Powers:

We have the opportunity to increagbe supply of gas, bring the price down to
competitive price levels where they are around the world and to put those
manufacturing businesses in plate.

¢tKS KSIFIR 2F GKS b/ //Qa YIydzZFlFOldz2NAy3 G &l F2N

the Prime Minster directly at his Kirribilli home, went further by asserting that gas prices
could be reduced to $4 per gigajoule (&J).

This claim habeenwidely criticised including by gas industexperts’ Leading gamarket

analyst Mark Samter of MST MarqudeA R | Y RNB ¢ fhatgeS dbhldib@a Of | A Ya

supplied to Australian manufacturers for érGJR S a S Nug&dRnedal for the most
StULJAR O2YYSyd SO8ENJ YIRS Llzot AOf &€ o

The idea that increasing gas production reduces gas paiseggnores the realityhat

I dza ( Neélatively Iehdcost gas resources hdasgelybeeneither already used, or more
recentlyexportedby the LNG industrylhe remaining resources afgecomingincreasingly
expensive.

According to independent analysis released byAlstralian Energy Miet Operator

0! 9ah0 GKA&a @SIENE (62 2F GKS dadGNIGSIAO 3I a

gasfired recoveryplan, the Galilee and Beetaldmasins wouldcostfrom $7.30per GJ to
almost $10per GJjust to extract the ga8 AEMO does not estimate the cost of the North

5Morgan (May 2020Foronavirus economic recovery committee looks set to push Australia towarfleedas
future, https://www.abc.net.au/news/20D-05-13/coronavirusrecoveryto-pushaustraliatowardsgas
future/12239978

6 McDonald Smith (May 202@as action plan sets up clash over grice
https://www.afr.com/companies/energy/gasctionplansetsup-clashover-price-20200528p54x69

"McDonald SmitifMay 2020)Gas action plan sets up clash over price

8 Williams (September 2080 WL Qf f 060dz2 @2dzNJ K2dzaSQY ! yRNBgs [ ADSNA A

https://www.theaustralian.com.au/business/minirgnergy/ilkbuy-your-houseandrewliverisridiculedover-
gasprice-claims/newsstory/2d683b9765fe9314a76ca617c2c7f928

9 AEMO (2020) GSOO 2020pporting materials. Core Energy, Reserves and Resources and Cost Estimates
https://aemo.com.au/en/energysystems/gas/gaforecastingand-planning/gasstatementof-opportunities-
gsoo
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Bowen gas basithe Governmentlso identified as astrategic gadasiné These basins are
also very remoteandwill have high transport costs, meaning that the delivered t®st
unlikely to be below $1@er GJ, and probably well over.

For these reasongustralian manufacturers who remaleavilydependent on gas will
remain locked into higlkenergy costshat will continue to increasesgardless of whether
0KS w3ra FANBR NBO2JSNEQ LINRPOSSRaO®

Fortunatelythere are many opportunities for the manufacturing industry to replace gas with
electricity that will also lock in ongoing energy use, energy cost and emissions savings.
Additionally, there are even larger opportunities teduce gas use in electricity genaoat

and households. Gasavings from these sectors coble redirected to those parts of the
manufacturing industry thaare more difficui to electrify.

On the Make 5



Where Australian gas goes

Australian fossil ggsroductiontripled from 1990 to 2010, anthassincetripled again as
shown in Figure 1 below:

Figurel: Gas production vs consumption, inading consumption by oil and gas industry
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SourceDepartment of Industry, Semce, Energy and Resources (2020stralian Energy Update

2020 https://www.energy.gov.au/publications/australiaanergyupdate-2020, Note: pre 200203,

3 a dzaS o0& 2Af | yR &kttars ndt Biyesepatately subsebdentyfata/sBas | & & dzo
almost all mining gas consumption is by oil and gas, and most of this for LNG.

Figure 1 shows a huge difference between Australian fossil gas production and domestic
consumption.The dark blue line showke enormous increase in fossil gas production over
the last decade in patrticular.

The black line below it shows the amount of that gas used in Austrih@ever, a
significantproportion of that gas is used in the LNG terminals to process the gaggdorte
The bracketndicates the prportion that is exported as LNG or used in the process of
exporting LNG. The lighter blue line represents the amount of gas remaining feL.Kieh
Australiancustomers, only around 21% of gas produced in Australia.

On the Make 6
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In other words, nearly all of the increase in Australian gregluction over the last 15 years
has gone to exportAlmost four fifthsof Australian gas productiois either exported as
LNGor used in the process of doing.8hile the amount of gas used iNG production has
been steadily increasing, the amount of gas used by Australian customers other than the
LNG industry has been falling.

This is also shown in

Figure2 below, reproducedfrom the Australian Energy Statistics published by the Australian
Government Figure Zhows that the LN@dustry exported 4,094PJ of gas in 2a1%8 and

also consumed?25 petajoulesn processing the gas for expofthis total of 4,51BJ is 12

times the 373PJ used across the entire manufacturing sector:

Figure2: Australian gas flows in 20189 (PJ)
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Sourca: Australian Energy Statistics 2020

SourceDepartment of Industry, Science, Energy and Resources (20@@alian Energy Update
2020 p. 1Q https://www.energy.gov.au/publications/australiaenergyupdate-2020

Figure 2 shows that LNG processing used a total of 425PJ of gas directly (326PJ) and for
electricity generation in LNG plants (99PJ). This is more than twice as much gas as is burned
in Austalian households (169PJ) and more than the entire Australian manufacturing

industry (373PJ).

Figure 2alsoshows that LNG facilities use 17 percent of all the gas used in electricity
generation inAustralia.

Asshown in theHgure 3below, gas exports byhe LNG industry dwarf gas use in all other
sectors of the economy.

On the Make 7



Figure3: Fossil gas consumption in Australia by magactor, since 2000
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SourceDepartment of Industry, Science, Energy and Resources (20&&alian Energy Update 2020
Tables Rand N,https://www.energy.gov.au/publications/australiaenergyupdate-2020

Figure 3 also shows thatitside of exportsthe single largest source of gas demand is for
power generation, which makes up a third of Australian domestic gas consumption. Despite
its large share of gas use, gas powered electricity generation makes up only 20% of overall
power generation in Austra: 11% in the NEM and currently around 60% in the smaller WA
market1°

Virtually all the growth in gas use within Australia has been that used by the LNG industry to
process gas for expgrshown in the red line in Figure & substantial proportion ohie

growth in electricity generation is for electricity used for gas processing in LNG fadfities
contrast, manufacturing gas demand has declined since the Global Financial Crisis,
coinciding with the period of greatest gas export growth.

Although diffcult to see in Figure 3 due to msinimal size compared to exportgsidential
gas has stopped its slow lotgrm growth trend, likely because it is more expensive than
electricity for spacend hot waterheating. Commercial and public serviceshichcover
the vast majority of the economy by GDP and by employmarge a tiny amount of the
total consumption.

10 Department of Industry, Science, Energy and Resources (2D2@alian Energy Statistics, Table O
Electricity generation by fuel type 2018 and 2Q9, https://www.energy.gov.au/publications/australian
energystatisticstable-o-electricity-generationfuel-type-201819-and-2019
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WAIs currentlydependent on gas fats electricity generationFigure 4 below shows that
despite WA making up only 9% of Austrakectricitygeneration power generators burn
as much gas in Was all of the eastern states linked to the National Electricity Market
(NEM) combined which make 84%of national power generatioft

Figure4: Gas burned to generatelectricity, WA vs NEM states
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SourceDepartment of Industry, Science, Energy and Resource®)20&tralian Energy Update 2020
Tables Ohttps://www.energy.gov.au/publications/australiaeanergyupdate-2020

When looking at Figure 4, it is important tedr in mind that 17% of gas used by for
electricity generation in Australia is used by the gas industry itself processing LNG for
export, as noted above.

11 Department of Industry, Science, Energy and Resources (2019) Australian Energy Update 2020 Tables 0,
https://www.energy.gv.au/publications/australiarenergyupdate-2020
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Manufacturing and LNG gas use
compared

As noted abovemost Australian gas is exported and a largeoant is used by NGexport
terminalsthemselvesin total, the LNG industrgxports andconsumestwelve times the
amount of gas used by the entifaustralian manufacturingqhdustry, as shown in Figure 5
and Table 1 belowGas used forekdstock igart of gas consumption in thehemical,
polymer ard rubber industry sectort is shown separately in this chart for purposes of
comparison.

Figure5: Gasexportsand manufacturing by sector
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SourceDepartment of Industry, Semce, Energy and Resources (20R0stralian Energy Update

2019 Table Fand Table N2020,https://www.energy.gov.au/publications/australiaenergyupdate-

2020 IEA (2018Australia Energy Balangchttps://www.iea.org/sankey/#?c=Australia&s=Balance
*Feedstockefers to nonenergy use gasdm IEA 2018, 1.34 Mtoe, 61.FR&edstock is included in this
chart for the purposes of comparison, but is part of the chemical, polymer and rubber industry sector.
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Tablel: Gasconsumptian, LNG compared to manufacturing, 2019

Gas use Gas consumption (PJ)
LNG exports 4,094.0
LNG processing 4250
Basic noAferrous metals 123.3
Chemical, plymer, rubber 113.5
Non-metallic mineral products 51.3
Food, beverages and tobacco 32.8
Petroleum refiningetc. 16.9
Iron and steel 13.8
Wood, paper and printing 13.1
Textile, clothing, footwear and 5.1
leather

Fabricated metal products 1.7
Machinery and equipment 0.6
Furniture and other 0.1
manufacturing

Feedstock 56.0

SourceDepartment of Industry, Semce, Energy and Resources (20R0stralian Energy Update
2019 Table F and Table N; 202®&ps://www.energy.gov.au/publications/australiaenergyupdate-
2020 IEA (2018Australia Energy Balanghkttps://www.iea.org/sankey/#?c=Australia&s=Balance
Note: Feedstock refers to neenergy useyas, converted from 1.34 Mtoe to 56 PJ

Figure 5 and Table 1 show that LNG companies consume thirty six times the amount of gas
used by the most gaimtensivesector of the Australian manufacturing industry, nf@mrous

metal manufacturingand almost foty times the amount used by theext biggesgasusing
sector, chemical polymer and rubber industrieS hey also consume and export around

eighty times the amount of gas used for chemical feedstock bytisralianmanufacturing
industry.

On the Make 11


https://www.energy.gov.au/publications/australian-energy-update-2020
https://www.energy.gov.au/publications/australian-energy-update-2020

Gas use in manufacturing

As shown irFigure? below, snce the opening of LNG export@sgguse in manufacturinigas
declinednot onlyacross the countrybut inall states including those where gas is

extracted.

For some states including NSW and Victoria, the decligat&hen there was a cheap
abundant gas supply, long before the export terminals opefiée. decline in Western
Australia begararound2007 and has continued even assgconsumption in the state has
tripled, while in Qeenslam the decline began when the Iadstone export terminals
opened, and continued as gas production in that state has near trigteglire8 showsthe
same data as figuré, but on the same axis to highligthte relative size ofmanufacturing
gas use in the various states compared to tibtal amount of gas produced in Australia.

Figure6: Manufacturing gas consumption, by state

TheAystralialnstitute
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Figure7: Manufacturing gas consumption by state compared to LNG exports.
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MANUFACTURING GAS USE IN WESTERN AUSTRALIA

Western Australias the largest gas producef all Australian states and territorieanhduses
by far the most gas manufacturingf any state or territory

Unfortunately, the Australian Energy Statisitcs do not provide a breakdown of gas use for
the most gas intensive manufacturing sector\iestern AustraliaHowever,Western
Australi®d Bighuse of gas for maunufacting relative to other states and territorigs due

to a number of very gamtensive industrifacilitieslocated there particularly alumina
refineries and ammonia plants.

Aluminarefineries are particularly energptensiveand dominate gas use in the ndarrous
metals manufacturing industryrhe Byer process used to produce aluminadiwes o
energy intensive steps, requiring large amounts of industrial process Tieatfirst,
producing alumina hydroxide from bauxite ragps steanfor producinglower

On the Make 13



temperatures (around 200 degrees), but uses two thirds of the thermal energy. The second,
calcination of aluminium hydroxide to produce alumneguies higher temperatures of

around 800 degrees, and uses the remaining thirthe energy Gas and coalreused in

these pocesses in various combinations.

C2dzNJ 2 F | dza G NI f A | @¥ocated it WdsterdAastrdlia, sugilydeeot NA S &
| dz& G NI f A B2 Thiee dof thetmYKwiharapPinjarra, and Wagerup use gadlfthrair
processes, and the remaining facility Worsley usesmbination of coal and gas.

Amonia is used to produce fertiliser and explosives for the mining industry and is by far the
largest user of gas in the whole chemicals secfwo of Australi® & &S @Sy | YY2Y AL
are also located in Western Australighe Yara Barrup plant in the Pilbarra is one of the

largest ammonia plants in Australié.

There is no relationship between increasing gas production and manufacturing gas use in
Western Austréa. As shown irFigure elowin Western Australian manufacturing gaas

fallen since 2007 as gas production in Western Australia has tripigdre 10shows the

same data on one axis to demonstrate how small the amount of gas used for manufacturing
in Western Australia is compared to the ammyproduced (overwhelmingly for export).

This is despite Western Australia having a gas reservation policy that avoided the export
linked gas price increases experienced on the east coast since 2014.

Figure8: Western Australian gas production vs manufacturing gas consumption
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12 Geoscience Australidluming https://www.ga.gov.au/education/classroomesources/minerals
energy/australiarmineratfacts/aluminium

3 ARENA (November 2019) Renewable energy options for process heat,
https://arena.gov.au/assets/2019/11/renewablenergyoptionsfor-industriatprocessheat.pdf

14 ARENA (November 2020) Ibid.
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SourceDepartment of Industry, Science, Energy and Resource9)20&tralian Energy Update
2020 Tables Fand Q https://www.energy.gov.au/publications/australiapetroleum-statistics2020

Figure9: Western Australian gas production vs manufacturing gas consumption
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SourceDepartment of Industry, Science, Energy and Resource8)20&tralian Energy Update
2020 Tables Fand Q https://www.energy.gov.au/publications/australigpetroleum-statistics2020

GAS USBWITHIN MANUFACTURING

Figure 8hows the breakdownf gas consumptioby subcategorpf manufacturing
Manufacturing gas consumiph is dominated by certain partd the manufacturingsector.
chemicals, polymer and rubber products, and fierrous metals. These together constitute
most of the gas consumption in manufacturing. Gas consumption in both grew to 2010 but
since therhas levelled out.
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FigurelO: Manufacturing gas use by industry subdivision
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SourceDepartment of Industry, $&nce, Energy and Resources (20203tralian Energy Update 2020
https://www.energy.gov.au/publications/australiaenemy-update-2020
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Gas and manufacturing jobs

The amount of gas produced or consumed in Australia bears no relationship to the number
of Australians employed in manufacturirgs shown in Figure 9 belowamufacturing jobs
have declined since late 198@#ile gas production has increased nine times over and gas
consumptionwithin Australiamore than doubled.

Figurell: Australian gas supply and consumption vs manufacturing jobs
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Source AES (202Mwustralian Energy Update 202Dable Q; Australian production of gas, by state and
territory, ABS (2020) 6291.0.55.008BS (2020)abour Force, Australia, Detailed, Quarteflgble 05.
Employed persons by State, Territory and Industry divisionaif fob (ANZSIC)

Figues 13 and 14elow consider WA and Queensland, the states responsible for most
Australian gas productiofBoth states have seen sustained growth in gas production, most
dramatically in the last decade, yet in this period of the greatest growth isgagsl,
manufacturing jobs declined.
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Figurel2: WA gas production and consumption vs WA manufacturing jobs
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Figurel3: Queensland gas production and consumption vs Qld manufacturing jobs
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Employed persons by State, Territory and Industry division of main job (ANZSIC)

Despite the much higher levels of gas production in WA over a much longer pgheosl,

are significantlyfewer manufacturing jobs tham Queengand. Both states saw

manufacturing employment increase moderately or remain flat through tontind2000s

From then on, post GFC, manufacturing employment has generally declined. This occurred
during periods of very large increases in gas productiomih btates.

A simple reading of these data might suggest that more gas reduces manufacturing
employment. The reality is that gas does not have a major effect on manufacturing,
compared to major economic trends and policy decisions including international
competition, promanufacturing policy in other countries and lack of policy in Australia, free
trade agreements and removal of tariffs, and the mining boom pushing up interest rates and
exchange rates to the detriment of other industries.

Moreover, mostgasis not used by manufacturingaS is only one of many inputs into
manufacturing, and crucially, most manufacturing uses little or no gas.
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As shown in Figures 15 and 16 below, the two manufacturingssuators that each use
more than 30 percent of total anufacturing gas use, each employ less than ten percent of
the manufacturing workforce.

Figurel4: Australian manufacturing: share of gas camaption vs share of jobs, FY2019
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Source ABS (2020) Labour Force, Australia, Detaladyrterly: Table 05. Employed persons by State,
Territory and Industry division of main job (ANZSAE)S (2020) 2020 Update, Table F
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Figurel5: Australian manufacturing: share of gas consumption vs share of jobs, FY2018
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Source:ABS (2020) Labour Force, Australia, Detailed, Quarterly: Table 05. Employed persons by State,
Territory and Industry division of main job (ANZSIC), AES (2020) 2020 Update, Table F.

The manufacturing of neferrous metalsincluding aluminiumis the largest user of gas in
manufacturing makingup around 33% of all manufacturing gas consumptjdout it
employsonly 3% of the manufacturing workforce. Chemicals, polymer and rubber
manufacturing are the next largest gas usamsuming 30%f allmanufacturing gas
consumption andemployingaround 10%of the manufacturing workforce

In other words, the manufacturing divisions that consume two thirds of the manufacturing
gas consumption employed only 13% of all manufacturing workers.

Divisions that used only 13 percent of manufacturing gas empl@gebient of
manufacturing workers.

Figurel5below shows trends in employment over time in differentigsaof manufacturing,
highlighting the three main gas consuming parts of the industry.
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Figurel6: Australian manufacturing employment by subdivision
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Source ABS (2020) Labour Force, Australia, Detailed, QuwrfEable 05. Employed persons by State,
Territory and Industry division of main job (ANZSM@hual averages, Manufacturing nfd (not further
defined) allocated to other sectors pro rata.

The large increase in gas supply did not lead to a large inchegses in manufacturing
jobs, even in the parts of manufacturing that use the most gas.

The biggest current employer and the manufacturing sector with the most grsintte
1990¢ food, beverages and tobaccauses relatively little gas. It employs 26¥4he sector
but uses only 9% of the gas.

The biggest fallsy employmentwere in machinery andquipmentg largely reflecting the
end of complete car manufacturingand textiles, clothing and footwear. These sectass
almost nogas.

The data above combine chemical and polymer products into one category, as given in the
Australan Energy Statistics. Figut8below shows employment over time separately for
chemical manufacturing and polymer manufacturing.
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Figurel7: Australian employment in chemical vs polymer manufacturing
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SourceABS (2020) Labour Force, Australia, Detailedy@rly: Table 05. Employed persons by State,
Territory and Industry division of main job (ANZSIC)

Again, the staggering increase in gas production is not associated with an increase in
employment in these sectors. Polymer product employment decreasede wie chemical
industries are at levels seen more than a decade ago.

JOB INTENSITY IN MANUFACTURING AND LNG

hyS gteé 2F S@lfdzaZ dAy3 gKSGKSNI ! dzaGNI £ Al Qa TA
interests of Australians is to compare how many jobs anstrgiicreates relative to the
amount of gas it uses.

The LNG and manufacturing industries both consume gas, but their employment outcomes
are very different. Althouglyasintensive manufacturing is far less labour intensive than
other forms of manufacturig, even gagntensive manufacturing is far more labour

intensive than the LNG industry.

Figurel6 and Table below compare the amount of people employed per unit of gas
O2yadzYSR F2NJ ! dzZAGNF f Al Qa GKNBS Y2woikerdl a Ay (dS
employed per unit of gas used and exported by the LNG industry.

Around 760 people are employed for every petajoule (PJ) of gas used in the chemical and
non-metallic mineral product manufacturing sectors, and around 240 in the manufacturing
of nonferrous metals like aluminium. In contrast, the LNG industry employs only afbund
people in Australia per petajoule it uses and exports.
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Figurel8: Employmen per petajoule ofgas consumption of LNG and gas intensive
manufacturing2019
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Source: ABS (202Dabour Force, Australia, Detailed, Quarterly: Table 05. Employed persons by State,
Territory and Industry division of main job (ANZSIC),
https://www.abs.gov.au/statistics/labour/employmerand-unemployment/laboufforce-australia
detailed-quarterly/lateg-release AES (202®ustralian Energy Update 2020able F and N,
https://lwww.energy.gov.au/publications/australiaanergyupdate-2020, McKinsey Australia (2016)

Table2: Employment per petajoule ofjas consumption of LNG and gas intensive
manufacturing 2019

Gas consumption (P. Jobs (000) Jobs per P.

LNG 45190 29.9 7
Basic norferrous metals 123.3 30 243
Chemicalpolymer, rubber 113.5 86 758
Non-metallic mineral products 51.3 39 760

TheAystralialnstitute
Research that matters.

Source: ABS (202Dabour Force, Australia, Detailed, Quartefgble ®. 6291.0.55.00Employed
persons by State, Territory and Industry division of mainLjabour Force, Australi®etailed,
Quarterly(ANZSIChttps://www.abs.gov.au/statistics/labour/employmerand-
unemployment/labourforce-australiadetailed-quarterly/latestrelease AES (202Qustralian Energy
Update 2020 Table F and Mitps://www.energy.gov.au/publications/australiaanergyupdate-2020
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JOBS USING GAAS FEEDSTOCK

The Aistralian Energy Statistics (Al&)Jude all fuel consumption, including when used as a
FSSRaAaG201z2 odzi  R2 y2i0 LINPYWSINEE G SO edeiGLIRA AlyF d
separate data is provided by the |[ESRowingnon-energy gas consumption Australia in

2017-18 was around 1% obtal production and 4% of Australian domestic gas

consumptiont® As such96% of gas consumed in Australia is not used as feedstock.

Comparing with the AES data, renergy gas consumptionas 15% of total manufacturing
gas consumption in that year.

Chemistry Australia, the peak group for chemical manufacturers in Australia, commissioned

a report from ACIL Allen in 201o examine andJNR Y2 i S (KS aSO2y2YA O 02
their industry. Tis report singles out certain manufacturing subsectord d6 Gas &
TSSRad201 OKSYAOIf asSoOd2NE

T Industrialgas manufacturing (including mictdNG for domestic use)
T other basic polymer manufacturing
T Fertilisermanufacturing
T Explosivemanufacturing
¢ KS NBLER2NI F2dzyR GKS GRANBOG: SO2y2YA O O2y i NA

Thedirect economic contribution of this component of the chemicalustry
accountedfF 2 NJ n®dmy LIS NJ OSI8IGDR Fhe bstindaiedNdirdcthFTEQ A H 1 M1
employment in this part of thehemical industryn 201718 was 9,232

9,000 jobs across the entire country is around 0.07% of all employment at the time, and
1.1% of manufacturingmployment Even in these industrieround 45%of gas consumed
is burnedfor energy not used as feedstik '8

15 Confirmed in correspondence from the Energy Statistics teameabpartment of Industry, Science,
Energy and Resourcels June 2020.

18 Domestic consumption is here total supply less exports. Non energy gas consumption was 1.34 Mtoe,
around 56 PJnternational Energy Agency (2018 Sankey Diagrarttps://www.iea.org/sankey/

7 ACIL Allen (2019hemical Industry Economic Contribution Analysis -2@17
http://www.chemistryaustralia.org.au/docs_mgr/ACILAllenChemistry2Q078%20FINAL.pdf

18 Acil Allen (2019) Report to Chemistry Australizei@ical industry economic contribution analysis, Fig.3.9
p.30, https://www.acilallen.com.au/uploads/files/projects/254/ACILAllen_Chemicallndustry2019
1565671864.pdf
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MANUFACTURING GAS EMPLOYMENTWESTERN
AUSTRALIA

As discussed abov#/Aproduces and consumes more gas than any other state or territory.
WA is the only state with a gas reservation policy, which requires a share of most gas
extracted to be sold witin WA This results in lower gas prices in WA.

Even with this reservation policy, overall manufacturing gas consumption and employment
have both declined during the last decade, while gas production increased significantly.

The gasheavy parts of manufaaring ¢ chemicals, polymer and nefierrous metals; are
small employers even WA As shown in Figure 17 belovatal employment in gakeavy
manufacturing grew by around 5,000 since the beginning of the centmogtly in metals.
Note the volatility inthe data, the result of the numbers being so snaaltl therefore
difficult for the ABS to estimate

Figurel9: Employment in ga$ieavy manufacturing in Western Australia
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Thousands

m Basic Chemical and Chemical Product m Polymer and Rubber Product = Non-ferrous metal

Source ABS (2020)abour Force, Australi®etailed, QuarterlyTable 05. Employed persons by State, Territory
and Industry division of main job (ANZSIC)

Howeverthe growth in gasheavy employmenin WAis slower than growth ifVestrn
Australig @verall employment, of which it is a tiny proportiowhile gasheavy
manufacturing irWAhasincreasedts share of modestly falling manufacturing employment
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over decades to 201By a few percent to around 15%igure 21)it has fallen as a share of
overall WA employment, from 1.5% in 1985 to 1.2% in Z&igure 22).

Figure20: Employment in gadheavy manufacturing sectorsompared tototal
manufacturing employmenin Western Australia
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SourceABS (2020)abour Force, Australia, Detailed, Quartefgble 05. Employeguersons by State,
Territory and Industry division of main job (ANZSIC)

Figure21: Manufacturing employment compared ttotal employment in Western
Australia
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Source ABS (2020Labour Force, Australia, Detailed, Quartefigble 05. Employed persons by State,
Territory and Industry division of main job (ANZSIC)
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Reducing gas dependence

Gas prices will inevitably increase as LNG companies continue to expajtaastiesof
l dzZa G NF £ Al Qa Y2 NEB I OO&anls havefrénoté ghd diffidalt @2xirdct 3 & X
gas for Australian customers.

The only way for manufacturing businesses to get offtipiward energy cost spiral is to
reduce theirdependence on gas.

M2ald YIFydzFF OlGdzNRyY 3 LINE OS aenedgy, preddryfigaitly iddjadzA NS 3
Fortunately, thican oftenbe provided byelectricity, oftenat a far lower cost than gas.

There are alsgignificantopportunities to reduce gas consumption in electricity generation
andthrough fuel switching in the redéntial sectorlf LNG exports are capped, tigas
could add to the supply of domestic gas available to Australian manufacturers.

ELECTRICITYGENERATION

¢CKS 1 dzZadNItAFY 9y SNHE Sgsteid|ad (\NEMOLUSPNaxamhesD a Ly (G S
lowest cost develoment of the NEM over coming decades. In the key scenarios, shown in

Figure20, gasfired electricitycollapsesand remains lovover coming decadesvhile

renewable energy generation grows very strongly.
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Figure22: Gas vsenewables in the NEM; historical & AEMO ISBptimal scenarios
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Source: OpenNEM (2020) OpenNEM Open Platform for National Electricity Market Data, AEMO
(2020)2020 Integrated SystemPlanL { t 0 X HnaHAn L{t DSYSNIGA2Y hdzif22]:
in each case, optimal development pathway for each scenario, as per Table 10 in ISP report.

¢KS ' 9ah aO0SyINAR2a NS GRSNAGSR 0& YAYAYAAAY
LINF OGA OS¢ 3AFa dzasS YIeé 6S KAIKSNI F2NJ I NI y3aS
LI2aA0A2Yya YR AGNFXGS3IAO 0ARRAY3 noréased&y SNI (2 N
ASYSNI GA2Yy GKS& |faz2 &xh on&latd @du@endipasusetn O2 y a
the ISP modelling indicates gas consumption is associated with higher system costs.

HEAT

Most gas is used to create heat. It is used in our homes #respeating, hot water and
cooking, and in industry to created heat for industrial processes.

Fortunately there are now there are many efficient electrical alternativesffeating heat
in our homespusinessesnd industrythat also cost lesthan gas.

9 AEMO (20202020 Integrated System Plan (I3R%6, https://aemo.com.ai/en/energy-systems/major
publications/integratedsystemplanisp/202Cintegratedsystemplarisp
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Residential

Victoria is the largest consumer of gas in the residential sector, consuming almost half the
amount of gas in 2019 (168 PJ) as used in manufacturing across Australia f872rid$t

all of this is used for heating houses and heattev, with a small proportion used for

cooking.

Because heating is seasonal, Victorian residential gas use creates large peaks in winter
demand for gas. Reducing those peaileviates potential shortfalls that result largely from
gas pipeline constraints

Ducted gas heating makes up around 70% of Victorian residential gas use and is extremely
inefficient. Efficient electrical heat pumps with a CoefficienPefformancg COP) of

between 4 and 6 can deliver the same amount of heat as ducted gas heatmgyground

one tenth of the energy. Heat pumps can also be used to heat hot water, requiring at least
50% less energy than gas hot water systems. Electrical induction cooktops use around 50%
of the energy of gas cooktops.

All of these efficient electricalppliancescost far les$o run than gas, and modelling has
shown switching from gas to electricity can savenyhouseholds hundreds of dollareach
year?? The cost obuyingnew appliances are a barrier to switching from gas, however many
gas appliance are old, and customers are increasingly replacing them with electrical
systems. Thigprocesses that can be accelerateddppropriate policies includingeplacing

gas heating with efficienteversecycle airconditioners in public housing, as well as
providingincentives to other households switch.

Northmore Gordon estimate that gas demand ictgria can be reduced by up to 113
PJ/year througimeasureswith a zero to moderate co2t Coincidentally, this is the same
amount of gas used by the entire Auslitan chemical, polymer and rubber manufacturing
sector in 2019.

University of Melbowe research recommersswitching 50% of the Victorian gas heating
load to heat pumps.

They estimate thisvould free upl80 TJ/day (70 PJ/yeathe equivalent amount ofas that
would be provided by the controversial Narrabri Gas Project if it goes al¢bldNG

20 AES (2020)\ustralian Energy Update 2020able Fhttps://www.energy.gv.au/publications/australian
energyupdate-2020

2! Northmore Gordon (2020) Victorian Gas Markddemand Side Measures to Avoid Forecast Supply
Shortfall, pp 222, http://environmentvictoria.org.au/wpcontent/uploads/2020/06/VieGasMarket-
DemandSideStudyFinatReportl1.pdf

22Moyse et al (2014) Are weils Cooking with Gas? Report for the Consumer Advocacy Panel,
https://renew.org.au/wp-content/projects/CAP_Gas_Research_Final_Report_251114 v2.0.pdf

22 Northmore Gordon (2020) Op. Cit. p.4

24 sandiford and McConnell (2020), Op. Cit p.1
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exports were capped, preventing gas savings from being expofedgasvould add to the
domestic gas supply available to manufacturing.

This research alsestimates switching 50 percendf the Victorian gas heating load to heat
pumpswill add around2 GW to Victorian peak wintezlectricitydemand with the total
annual demad requirement equivalent to the output of about 1.5 GW of inktd wind
power 2

Australian Energy Regulator (AER)adat state peak electricity demarid Victoriashows
over the last 3 years summer peak demand has been betwee G¥/ higher than winter
peak demandn winter, suggesting there is significant winter redundancy to absodgh of
the additional electricity load®

The University of Melbourne researalso recommendreserving a minimum of 550 TJ/day
of Queensland CS@ restore the allocation of Queensland CSG to the domestic prior to the
opening up of LNG exports in 2015.

Manufacturing

There are also significant opportunities to reduce gas depengenthemanufacturing
industry itself. AlImost all the gas used in manufacturing is used to create heat. Just as
domestic heat pumps can create heat for homes, industrial scale heat pumps can replace
gas to create heat foremperatures up to 150 degre@éWhile electrifcation delivers

ongoing energy cost savings for manufacturers, the irdagitaloutlay is still a barrier.

In its 202621 budgetsubmission, tle manufacturing industry body &roup recommended
the Commonwealth Governmermstablisha $500 millionindustry energy transformation
fund.

The fund would should allocate $500 million over two years for capital grants to rapidly
scale up the penetration of existing technologies that ardely used overseas but
uncommon in the Australian markethese includelectrification of industrial processes
with industrial scale heat pumps and electric induction furnaces, as well as energy
management systems to enable demand response.

AIDNR dzL) SadA YIS GKAa FdzyRAY3I gAGK | YI GOKAY 3
YIydzZFlI OGdzNAYy 3 Ay@SadyYSyids SldaglrtSyad G2 o0Siag

25 sandiford and McQmell (2020 The gadired recovery new supply v. fuel switching with reservation,
https://melbourne.figshare.com/articles/online_resource/The_¢faed_recovery -
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Conclusion

There is no shortage of gas in Australia. @asluctionhas tripled in the lastdecadeand
Australais permitting the export of vast quantities of gas every year that dwarf the amount
used by manufacturing.

Thishas the effect of permanently raising the price of gasAostralianmanufacturing
because the extraction of more affordable gas is prioritised by oil and gas companies,
leaving only more remote and higher cost gas fostfalian customers.

As a resultho amount of increased production will reduce gas prices for Atiskd Q a
manufacturers, and in its official releases relating to the-fbasl Recovery JobMaker Plan,
the Government does not claim that it wiEven if gas prices could be reduced, thenmgais
reason to believe it would increageanufacturingobs. When Australia had cheap abundant
gas over several decades, manufacturing jdiolsnot increase, in fact theyeclined steadily.

Assuch,K S D2 @S Ny-ifesl yedogkesy ashhrtiof its JobMakElan will not
significantyhA Yy ONB I 46 22064 Ay ! dzaG NI f Al Qa Y ydzFl O dzn

C2Nldzyl 6Ste Y2ad 2F !'dza0ONI T Al Q& YI ydzFl Ol dzNA Yy
parts of the industry that are heavily dependent on gas are alsdeth&t labour intensive.

Althoughthese industrieemployrelatively few people, those jobs are still important.
Fortunately there are ample opportunities to reduce the gas dej@ace of those industries
throughelectrification. Almost all gas used in mdacturing is used to provide heat, and
heat can be provided by electricity at far lower cost than gas in many cases. If
manufacturers are able telectrify, they will lock in permandrongoing energyost
reductions.

The barrier for many manufacturing bugisses thecapitalcost of replacing equipment
designedo use gas. Howevein many casethis could be overcome byovernment
assistanceSimulatory spending for the COUI® recovery provides a unique opportunity
to assistindustry to take these step3he manufacturing industry representative Al Group
itself advocated for this in its 202801 Federal Budget submission.

There are also large opportunities to reduce gas use in electricity generation and household
use. Renewable energy with staaige isalready cheaper than gdsr electricity generation.
Heating,hot water andcookingare far cheaper usingfficient electrical systems. If

households and businesses can switcm gas to electricity, it would not only lock in

ongoing savings, but can saample amounts of gas that can be redirected to those parts of
the manufacturingndustry whereelectrificationis more difficult
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