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The emerging 2/4 gas market 

 
Key points 

 

 
Climate change is driving the creation of parallel gas markets 
for lower and zero emissions gas fuels, in particular 
biomethane and hydrogen. 

 

 
Total domestic demand for gas is around 1400PJ per 
annum. This is about the same amount of energy supplied by 
electricity. 

 

 
The biggest consumers of gas are the gas industry itself, 
alumina smelting and ammonia production and electricity 
generation. Residential demand is around 15 per cent, and 
almost half of this is in Victoria. 

 

 
There are nearly 40,000 kilometres of gas transmission 
pipelines made of steel, and another 72,000 kilometres of 
distribution (small scale) pipelines, which use more 
polymers. Hydrogen reacts with the steel in pipeline so this 
may limit their usefulness. 

 

 
Biomethane is methane produced from processing organic 
wastes. It is a zero emissions fuel and a complete substitute 
for natural gas. However, it is likely to be only possible to 
produce around 5 per cent of the current volume of natural 
gas from these sources. 

 

 
Green hydrogen production at scale would be possible if 
and when low-cost electrolysis become available. It is 
possible hydrogen could replace natural gas, but it is 
expensive to move and store, so is likely to be produced 
proximate to consumption, avoiding the need for large 
pipeline networks. 

 

 
A number of industrial processes that use gas for low 
temperature applications (like food and beverage 
production) may switch to green electricity to provide 
this heat source to reduce their emissions. 

 

 
There is preliminary discussion around development of a 
green gas certification scheme to enable green gas 
injected in one part of the network to be accredited in 
another, similar to the way renewable electricity is 
accredited. 
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Introduction 

The gas market in Australia is likely to evolve over the next decade. Currently 

domestic demand is met by natural gas: sourced from conventional and 

unconventional methane gas fields from mostly remote locations (Cooper Basin, 

Surat and Bowen Basins in Qld, Gippsland Basin in Victoria and the Carnarvon and 

Browse Basins in WA). Climate change is driving the development of parallel gas 

products and markets as alternative to these fossil fuel sources. 

The enormous scale of these fields has meant that currently around three quarters 

of the gas produced in Australia is exported: from LNG export terminals in 

Gladstone, Darwin and around the North West Shelf. The remainder is transported 

to domestic markets mostly proximate to major Australia cities via Australia’s 

relatively modest network of gas transmission pipelines. 

Most debate around the future of gas focusses on its emissions, the exposure of 

the east coast domestic gas market to global pricing and concerns of east coast 

gas supply shortages because of the scale of the demand of the three Gladstone 

LNG export trains. Global gas demand and prices have recovered post COVID 2020. 

The domestic industry and many of its major customers are under growing 

pressure to reduce emissions. Some state governments are looking to phase out 

key sources of demand (i.e. residential) while banks and investors are putting 

pressure on larger gas consuming companies to decarbonise. It is into this 

changing domestic market that incumbents will be looking to continue to supply 

their customers, while new entrants will be looking to develop new lower emissions 

gas products. 

The existing Australian domestic gas market is responding with the introduction of 

new low or zero emissions energy gases that can compete with, complement, or 

act as a substitute for conventional methane gas. This paper will review the status 

of existing and emerging energy gases, how they interact (or don’t) to identify what 

barriers and opportunities exist in their successful development. 

It is into this changing domestic market that incumbents will be looking to continue 

to supply their customers, while new entrants will be looking to develop new lower 

emissions gas markets. 

The new 2-4 gas market 

We would describe the current gas market as a 1-1 market: a single fuel (methane) 

from a single source (fossil fuels). The new market could evolve to be a 2-4 market: 

a blend of two gases (methane and hydrogen) from up to four sources or types: 

fossil-fuel methane, biomethane, blue and green hydrogen. Grey hydrogen is not 

considered an option because of its emissions. 

Natural gas - supply 

Australia is a major global producer of natural gas. It is currently the world’s 

second biggest exporter of LNG. There are three gas producing regions: the 

eastern gas market supplying industrial and residential customers and export 

though Gladstone in Queensland. The west coast market is centred around the 

North West Shelf and is strongly export focussed but also supplies domestic 

customers in WA. Finally, the smaller northern market around Darwin with both on 

and offshore resources, and largely export focussed. 

Table 1: Total gas production in Australia by region, 2020 

Region 2020 production (PJ) 

Northern (NT) 521.3  

Western (WA) 2840.7  

Eastern (Qld, NSW, Vic, SA) 1931.8  

Total 5293.8 

Source: APPEA  

Natural gas – demand 

Most of this gas is exported. About a quarter of total gas production supplies the 

two main domestic gas markets in Australia – east and west. 

https://www.aemc.gov.au/energy-system/gas/gas-markets
https://www.appea.com.au/wp-content/uploads/2021/06/2021-APPEA_Key-Statistics-1.pdf
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In turn, gas is used by six main sectors of the economy: electricity generation, the 

gas industry itself, ammonia production, alumina production, other manufacturing 

and by households and light commercial (i.e. restaurants, office heating). 

Table 2: Domestic gas demand by sector, 2020 

Sector Eastern (PJ) Western PJ) 

Industrial 256 147 

Residential and commercial 195 13 

Electricity generation 127 288 

Gas supply 131 207 

Total 709 669 

Source: AEMO GSOO, WA GSOO, WA JSTI  

 

Industrial uses of gas have four broad applications: 

 Gas extraction and transport: field and pipeline compressors, drilling, heating and 

dehydrating 

 Low temperature: heat/steam and basic drying applications 

 High temperature: kilns, furnaces and metals refining 

 Feedstock: as an ingredient in the production of plastics and ammonia 

The biggest industrial users of gas in Australia is the gas industry. Around a quarter 

of domestic gas consumption is used by the gas industry itself, followed by 

alumina and ammonia producers. 

Gas is used to convert bauxite into alumina before it is converted into aluminium 

through electrolysis and ammonia production. Bauxite is pulverised then dissolved 

in caustic soda at high temperature and pressure. The energy for this process is 

largely supplied by gas. There are six alumina refineries in Australia, four in WA and 

two in Queensland.  

 

Table 3: Gas consumption in Australia by industry sector 

Industry Sector 2017-18 (PJ) 

Mining Oil and gas supply 339.6 

 Other mining  5.2 

  344.8 

Manufacturing chemicals and plastics (ammonia) 123.8 

 non-ferrous metals (alumina) 123.5 

 food, beverage and tobacco 33.7 

 cement 18.9 

 ceramics 17.3 

 iron and steel 14.0 

 other petroleum product 12.9 

 pulp paper and printing 10.6 

 glass 9.2 

 other non-metal mineral products 5.8 

 TCF 5.5 

 wood products  2.5 

 metal products 1.7 

 refining 1.2 

 machinery and equipment 1.1 

  381.6 

Electricity  579 

Source: Australian Energy Statistics  

 

https://www.eia.gov/energyexplained/natural-gas/use-of-natural-gas.php
https://www.energy.gov.au/publications/australian-energy-update-2020
https://www.energy.gov.au/publications/australian-energy-update-2020
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Ammonia is produced from the Haber-Bosch process which combines nitrogen 

and hydrogen. Current industrial production involves the cracking of methane 

(natural gas) to make grey hydrogen with carbon dioxide as an emission. The CO2 

is released to the atmosphere and the H2 is used in the production of ammonia. 

There are four major ammonia producers in Australia. 

Table 4: Alumina smelters in Australia and capacity 

Smelter Owner State Capacity (Mt) 

Kwinana Alcoa WA 2.2 

Pinjarra Alcoa WA 4.7 

Queensland Alumina Ltd Rio Tinto, Rusal Qld 3.9 

Wagerup Alcoa WA 2.8 

Worsley South32 WA 3.5 

Yarwun Rio Tinto Qld 3.2 

Source: AAC, Alcoa, Rio Tinto, South32 

Table 5: Major ammonia producers in Australia and capacity 

Site Company State Ammonia 
capacity 
t/annum 

H2 demand 
t/annum 

Kooragang Island Orica NSW 360,000 63,720 

Kwinana CSBP WA 260,000 46,020 

Kwinana* CSBP WA - - 

Yara Pilbara Burrup WA 850,000 150,450 

Gibson island Incitec Pivot Qld 300,000 53,100 

Queensland Nitrates Incitec Pivot Qld 92,000 16,400 

Total    330,000 

Source: companies 

Ethane produced as a co-product in gas extraction and is separated and used as a 

feedstock in plastics manufacture. Around 11PJ of ethane per annum is supplied 

to the Qenos facility in Altona, Victoria. Gas is used for most other industrial uses 

to supply heat in food and beverages, pulp and paper, glass, ceramics and cement 

manufacture. 

Residential and commercial 

Domestic and commercial gas consumers use gas for three main activities: heating 

water, heating air and cooking. Victoria has around two thirds of the national 

residential gas market. Current reviews around the future of domestic gas supply in 

that state (driven by concerns about the greenhouse emissions of this fuel type) are 

therefore critical to the future viability of the residential gas market in Australia. 

Table 6: Residential gas demand by state 

State PJ/annum Share% 

Victoria 111.3 67.2 

First column 27.8 16.8 

First column 12.2 7.4 

 11.0 6.6 

 3.3 2.0 

 0.1 0.1 

Total 165.7  

Source: Australian energy statistics 2017-18  

Electricity generation 

There are currently 62 active gas fired electricity generators operating across 

Australia, 30 of these in the National Electricity Market which supplies the east 

coast of Australia. Gas fired generation produced around 19 per cent of total 

electricity in 2019. The total amount of electricity generated from gas turbines has 

increased over the past two decades, but the share of the total generation mix has 

https://www.vic.gov.au/sites/default/files/2020-02/Appendix_6_Electrification_Industrial.pdf
https://www.infrastructurevictoria.com.au/project/infrastructure-victoria-advice-on-gas-infrastructure/
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grown at a slower rate. This is the result of increased intermittent renewable 

generation which has reduced total gas generation, although with more supply 

volatility. This trend is expected to continue over the next decade. 

Figure 1: Gas total share of generation, Australia 2000-19 

Gas generators are able to adjust to the high output variability of renewable 

generators, although total gas consumption and share may be further eroded with 

increased renewable generation and supporting storage technologies (batteries, 

pumped hydro and hydrogen). 

Gas transport - transmission 

Australia has more than 39,000 kilometres of natural gas transmission pipelines. 

These are made from steel and are 300mm in diameter or larger, able to operate 

under pressures up to 150 BAR which enable the pipelines to act as both transport 

and storage. The high-grade steel coil construction enables these high pressures. 

Development of conventional and unconventional gas fields is determined by 

physical factors: geology, quality of the resource. Most gas fields are not proximate 

to their markets. Australia’s first gas pipeline was commissioned in 1969 and 

carried gas from the Roma gas fields to Brisbane.  

Then pipelines were developed to carry gas from the Moomba Basin in South 

Australia to markets in Adelaide, Brisbane and Sydney. Victoria’s Bass Strait and 

Gippsland Basin oil and gas fields were piped to Tasmania and Sydney. Gas in 

northern Western Australia was piped south to Perth. Australia’s large distances 

and relatively small population is reflected in the roll out of gas pipelines. 

Figure 2: Map of gas transmission network in Australia 

 

 

  

 
Source: Energy.gov.au 

 
Source: AEMC 
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Table 7: Major gas transmission pipelines (eastern and northern Australia) 

Source: AER 

  

Transmission pipeline State Kms Owner 

Roma  Qld 438 APA Group 

South West Queensland Pipeline (Wallumbilla to Moomba)  Qld–SA 937 APA Group 

Queensland Gas Pipeline (Wallumbilla to Gladstone)  Qld 627 Jemena 

Carpentaria Pipeline (South West Qld to Mount Isa)  Qld 840 APA Group 

GLNG Pipeline (Surat–Bowen Basin to Gladstone)  Qld 435 Santos 30%, PETRONAS 27.5%, Total 27.5%, KOGAS 15% 

Wallumbilla Gladstone Pipeline  Qld 334 APA Group 

APLNG Pipeline (Surat– Bowen Basin to Gladstone)  Qld 530 Origin Energy 37.5%, ConocoPhillips 37.5%, Sinopec 25% 

Moomba to Sydney Pipeline  SA–NSW 2,029 APA Group 

Moomba to Adelaide Pipeline  SA 1,184 QIC Global Infrastructure 

Eastern Gas Pipeline (Longford to Sydney)  Vic–NSW 797 Jemena 

Vic–NSW Interconnect  Vic–NSW - Jemena 

SEA Gas Pipeline (Port Campbell to Adelaide)  Vic–SA 680 
APA Group 50%, Retail Employees Superannuation Trust 

50% 

Tasmanian Gas Pipeline (Longford to Hobart)  Vic–Tas 734 Palisade Investment Partners 

APA Victorian Transmission System  Vic 1,992 APA Group 

Northern Gas Pipeline (Tennant Creek to Mount Isa)  NT–Qld 622 Jemena 

Bonaparte Pipeline  NT 287 Energy Infrastructure Investments 

Amadeus Gas Pipeline  NT 1,626 APA Group 
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Distribution 

Table 8: Gas distribution networks 

Table 
Header 

State Customers Length 
kms 

Owners 

Jemena Gas 
Networks 

NSW 1.4m 24,715 
Jemena (State Grid, 

Singapore Power) 

AusNet 
Services 

Vic 710,000 11,650 
Listed company (Singapore 

Power, 31%; State Grid, 
20%) 

Multinet  Vic 687,000 9,866 CKI Group 

Australian 
Gas Networks  

Vic 613,454 10,447 CKI Group 

Australian 
Gas Networks  

SA 423,462 7,950 CKI Group 

Evoenergy  ACT 146,000 4,911 
Icon Water (ACT Gvt), 50%; 

Jemena (State Grid, 
Singapore Power), 50% 

Allgas Energy  Qld 100,000 2,605 
Marubeni, 40%, Deutsche 

AWM, 40%; APA, 20% 

Australian 
Gas Networks  

Qld 92,852 2,489 CKI Group 

WA Gas 
Networks 

WA NA 12,176 BBI, DUET Group 

Tas Gas 
Networks 

Tas NA 730 Tas Gas BBI 

Source: AER  

 

As with electricity, the distribution networks for gas feed off the large volume, high 

pressure networks to deliver gas at lower pressures to commercial and residential 

customers.  

There Is around 72,000 kilometres of gas distribution network pipelines in 

Australia, spanning 10 systems. Up to 60 per cent of the retail cost of gas delivered 

to small customers is the fixed distribution charge. 

The trunk, primary and secondary pipes which operate at higher pressures in the 

gas distribution network are mostly coated steel. As pressures decline, the majority 

of the medium and lower pressure network uses plastic pipes (polyethylene, PVC). 

Gas storage 

To support the gas transmission system a small number of gas storage facilities 

provide additional flexibility to manage demand peaks and manage price risk. The 

relatively small number and scale of gas storage facilities in eastern Australia 

(winter monthly demand in Victoria can reach 1200PJ) is ameliorated by the scope 

for large scale storage in the gas pipelines themselves. Most gas storage is 

underground (low permeability rock) and is integrated into the steel-based 

transmission networks. 
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Table 9: Gas storage facilities, eastern Australia 

Facility Operator Location Capacity 
PJ 

Ballera Gas Storage Facility 
(Chookoo) 

Santos SW Qld 10 

Dandenong LNG Storage 
Facility  

APA Vic 0.7 

Iona Storage Facility  EnergyAustralia Vic 22 

Moomba Gas Storage Facility  Santos SA 85 

Newstead Gas Storage Facility  Origin Energy NSW 2 

Roma Underground Storage 
Facility  

GLNG Qld >50 

Silver Springs Gas Storage 
Facility  

AGL Central Qld 35 

Newcastle LNG Storage 
Facility* 

AGL* Tomago, NSW 1.5 

Source: AEMO  

 

Biomethane (green methane) market 

Biogas is methane (natural gas) derived from the controlled anaerobic digestion of 

organic matter. Because it is energy that is derived from the terrestrial cycle of 

organic growth (as opposed to fossil fuels which are recovering carbon stored 

underground for millions of years) it is a zero-emissions energy source. 

Australia has a small biomethane supply chain. It produces around 4.3 PJ of 

biomethane annually which is mainly converted into electricity. Electricity from 

biomethane accounts for about 0.5 per cent of the total generation in the National 

Electricity Market. This biomethane is sourced from captured landfill gas, treating 

of sewage sludge, industrial wastes, agricultural wastes and biowaste from more 

than 240 biogas plants across Australia. 

 

Figure 3: Biogas plants in Australia 

Organic wastes are also combusted directly to generate electricity, mainly using 

the wastes from sugar cane called bagasse. This generates around a million 

megawatt-hours of electricity each year in Queensland and northern NSW. Some of 

this flow of organic waste material could be converted into biomethane rather than 

used as a heat source. 

Key drivers in the development of biogas are the ability to source organic 

feedstocks, the value of avoiding landfill and the cost of biomethane production. 

Around 7 million tonnes of organic waste is already recovered in Australia each 

year, while another 6.8 million tonnes still ends up in landfill. According to the 

National Waste Report there are more than 40 million tonnes of organic wastes 

produced annually. The biggest source of this organic feedstock is manure, which 

is highly disaggregated. 

 
Source: ENEA 

https://arena.gov.au/assets/2019/06/biogas-opportunities-for-australia.pdf
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A report produced by Deloitte in 2017 for the ENA estimated that Australia had a 

biogas production capacity of 370PJ, although this included highly disaggregated 

crop residues and manures as feedstocks.  

Figure 4: Main organic waste flows in Australia, kilotonnes 2018 

While biogas is currently primarily used for electricity generation, it can also be 

cleaned and upgraded so it can be injected as biomethane into gas transmission or 

distribution networks, where it functionally the same as conventional methane, only 

with zero emissions. This process is being trialled by injecting biomethane 

produced from an anaerobic digester at Sydney Water’s Malabar wastewater 

treatment plant and injected into Jemena’s gas distribution network in Sydney. The 

trial project is due to start in 2022. 

 

The waste feedstocks for biomethane production tend to be bulky and/or heavy, 

and thus expensive to move long distances. Processing facilities will tend to locate 

near the waste organic supply, and ideally proximate either to gas transmission or 

networks or gas biomethane customers. 

Bagasse 

The sugar industry in Australia has been using its waste cane trash (bagasse) as a 

heat source to make electricity since the mid 20th century. Currently around 5.3 

million tonnes of bagasse are converted into 1 million MWh annually by 28 

generators located across the Queensland and NSW cane fields. Each tonne of 

bagasse produces around $10 of electricity. If this bagasse was converted to 

biomethane it would produce between 3GJ and 7GJ per tonne. This would increase 

the energy and commercial value of each tonne, depending on the capital cost of 

biomethane production. 

The diversion of all the bagasse in Queensland from electricity production to 

biomethane could supply around 25-30PJ of biomethane annually. 

Maximum output of biomethane 

A critical strategic question for the role biomethane could play in a decarbonised 

economy in Australia is how much can it supply? This will inform the extent, or the 

sectors in which biomethane could augment and eventually replace current natural 

gas supply. The total biomethane output potential was estimated at 371PJ per 

annum in an ARENA report released in 2019. This was based on the Deloitte work, 

and these numbers appear ambitious. 

In addition to the potential 25-30PJ of potential bagasse-derived biomethane each 

year, if all the manure in Australia was harvested and converted into biomethane, it 

could produce around 115 PJ of biomethane. But only 4 per cent of livestock in 

Australia are raised in feedlots, so the cost-effective recovery rate will be much 

lower. At best maybe 10-20 per cent of this (10-15PJ) would be possible in the 

most optimistic of scenarios. 

  

 
Source: National Waste Report 2020 

https://www2.deloitte.com/au/en/pages/economics/articles/decarbonising-australias-gas-distribution-networks.html
https://www2.deloitte.com/au/en/pages/economics/articles/decarbonising-australias-gas-distribution-networks.html
https://arena.gov.au/projects/malabar-biomethane-injection-project/
https://arena.gov.au/projects/malabar-biomethane-injection-project/
https://arena.gov.au/projects/malabar-biomethane-injection-project/
https://arena.gov.au/assets/2019/06/biogas-opportunities-for-australia.pdf
https://arena.gov.au/assets/2019/06/biogas-opportunities-for-australia.pdf
https://www.mla.com.au/globalassets/mla-corporate/research-and-development/documents/presentations/tipstools_feasibility_052017.pdf
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Table 10: Bagasse produced by region (tonnes), 2015 

Region Regional tonnes Regional GJ (4.6 GJ 
per tonne) 

Cairns 1,031,000 4,742,600 

Mackay 1,386,000  6,375,600 

NSW and south 258,000 1,186,800 

SEQ 63,400 291,640 

Townsville 2,007,000  9,232,200 

Wide Bay 577,700 2,657,420 

Source: Qld Govt  

 

Timber wastes are already being utilised for energy recovery. Successful recovery 

of organic wastes from the Municipal Solid Waste stream is possible but will 

require more active micro-management of these streams across Australia. This is 

not easy. As an order of magnitude estimate, a national supply around 50-60 PJ of 

biomethane per annum would appear ambitious but possible. This is well short of 

371PJ and around 5 per cent of total natural gas supply. 

The International Energy Agency estimates the cost of biogas production using a 

large scale biodigester is around AUD$12/GJ. This is slightly above the long run 

average cost of conventional gas (without a carbon price) but cheaper than 

hydrogen at AUD$2/kg. 

Hydrogen 

While hydrogen is promoted as a new clean energy technology, Australia already 

has major industries that use hydrogen as an integral part of their production 

processes: ammonia production and oil refining. Combined they consume around 

400,000 tonnes of hydrogen per annum. 

Table 11: Major Hydrogen customers in Australia 

Company Location H2 tonnes per annum 

Orica Hunter Valley NSW 63,720 

CSBP (Wesfarmers) Kwinana, WA 46,020 

Yara Australia Pilbara, WA 150,450 

Incitec Pivot Queensland 69,500 

Viva refinery Geelong, Victoria NA 

Ampol refinery Lytton, Queensland NA 

Source: companies  

 

The H2 is produced onsite by cracking natural gas to produce grey hydrogen, a 

process which releases carbon dioxide. The production of ammonia requires 

177kg of H2 for each tonne of ammonia produced. In oil refining, natural gas is 

“steam reformed to produce hydrogen. This is then immediately added to remove 

sulphur compounds and/or reduce long chain hydrocarbons to shorter chain fuels. 

 

Discussion 

The decarbonisation of Australia’s energy supply involves the reduction, and 

ultimately elimination, of all emissions. Gas supply is a major energy vector and its 

use is a significant source of emissions. Over the next three decades Australia will 

be decarbonising the gas energy vector by using a combination of existing and new 

energy gases, utilising both existing infrastructure and possibly new infrastructure. 

The four gases in play are: 

 Natural gas – existing methane (emissions) 

 Biomethane – new zero emissions methane 

 Blue hydrogen – H2 produced from natural gas with zero emissions using CCS 

https://iea.blob.core.windows.net/assets/03aeb10c-c38c-4d10-bcec-de92e9ab815f/Outlook_for_biogas_and_biomethane.pdf
https://iea.blob.core.windows.net/assets/03aeb10c-c38c-4d10-bcec-de92e9ab815f/Outlook_for_biogas_and_biomethane.pdf
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 Green hydrogen – H2 produced from renewable electricity 

The process of managing this gas transition is unlikely to be straightforward. To 

summarise in advance: the new Lego pieces don’t all fit neatly together with the old 

ones. 

Hydrogen has a low compatibility with existing steel transmission pipelines 

While natural gas is inert, hydrogen causes fatigue in steel pipes: hydrogen reacts 

with metals in steel, making it brittle, degrading its physical properties and 

accelerating the risk of fatigue and rupture. While the National Hydrogen Strategy 

suggests up to 30 per cent blending without incident, and 50 per cent blending with 

technical checks, others are less optimistic. Sandia Labs in the US suggests even 

small amounts of H2 have large effects on steel pipes and there is no minimum 

safe level of blending. They argue the high pressures used in gas transmission will 

exacerbate weakening fracture resistance. The process of converting existing steel 

gas pipelines for hydrogen use is viewed as an R&D project by Siemens and others. 

Possible, but possibly not cost effective. 

There is already around 3000kms of hydrogen pipelines operating in the US right 

now, so pipeline transport of H2 is possible. These uses special polymers that do 

not degrade like steel. 

Blending hydrogen into steel pipelines is therefore possible and has been 

considered for the last 50 years. There is active scientific debate around physical 

tolerances. The US NREL suggests 5-15 per cent blending is possible. If required, 

hydrogen can be separated from the natural gas at the point of delivery. 

Hydrogen is more compatible with gas distribution networks, but to replace gas will 

require development of new hydrogen-ready hot water systems, heater and cookers, 

which don’t currently exist 

Hydrogen is more compatible in plastic distribution networks, but there is almost 

no market of hydrogen ready household appliances: analysis by Jemena suggests 

the distribution network is more hydrogen compatible than the transmission 

pipelines as they are mostly use plastics, but the market for H2 ready appliances is 

thin. The deeper question is: how do households benefit from funding a second 

hydrogen network for heating, cooking and hot water? 

Figure 5: Hydrogen blending, National Hydrogen Strategy 

Burning hydrogen in the home increases the NOx emissions: this poses an 

increased health risk. Activists are already targeting the NOx emissions of natural 

gas cookers. 

Hydrogen electrolysers can locate adjacent to customers to reduce transport costs, 

biomethane cannot 

Hydrogen electrolysers can locate wherever there is grid electricity. Biomethane 

producers must locate proximate to where there is organic feedstock. Biomethane 

is the same as methane, so is compatible in both transmission and distribution 

pipelines. In the short to medium term, biomethane suppliers are likely to locate 

near these transport assets to sell their energy. In the short to medium term this 

can provide an effective channel to market for biomethane. Because biomethane is 

more expensive to produce absent a carbon price than conventional gas (circa 

$12/GJ compared to $7-$8/GJ), it is in biomethane developers interests to 

formalise recognition of the zero emissions quality of the gas in some way. One 

manifestation of this is a green gas RET scheme. Alternatively, blending of green 

 
Source: National Hydrogen Strategy 

https://www.osti.gov/servlets/purl/1646101
https://www.osti.gov/servlets/purl/1646101
https://assets.siemens-energy.com/siemens/assets/api/uuid:3d4339dc-434e-4692-81a0-a55adbcaa92e/200915-whitepaper-h2-infrastructure-en.pdf
https://assets.siemens-energy.com/siemens/assets/api/uuid:3d4339dc-434e-4692-81a0-a55adbcaa92e/200915-whitepaper-h2-infrastructure-en.pdf
https://www.energy.gov/eere/fuelcells/hydrogen-pipelines
https://www.nrel.gov/docs/fy13osti/51995.pdf
https://www.energynetworks.com.au/resources/reports/identifying-the-commercial-technical-and-regulatory-issues-for-injecting-renewable-gas-in-australian-distribution-gas-networks-research-report-energy-pipelines-crc/
https://www.aer.gov.au/system/files/JGN%20-%20Attachment%208.5%20-%20GPA%20Engineering%20-%20Hydrogen%20Future%20Study%20-%20January%202020.pdf
https://www.aer.gov.au/system/files/JGN%20-%20Attachment%208.5%20-%20GPA%20Engineering%20-%20Hydrogen%20Future%20Study%20-%20January%202020.pdf
https://www.aer.gov.au/system/files/JGN%20-%20Attachment%208.5%20-%20GPA%20Engineering%20-%20Hydrogen%20Future%20Study%20-%20January%202020.pdf
https://www.aer.gov.au/system/files/JGN%20-%20Attachment%208.5%20-%20GPA%20Engineering%20-%20Hydrogen%20Future%20Study%20-%20January%202020.pdf
https://www.aer.gov.au/system/files/JGN%20-%20Attachment%208.5%20-%20GPA%20Engineering%20-%20Hydrogen%20Future%20Study%20-%20January%202020.pdf
https://www.thechemicalengineer.com/features/hydrogen-the-burning-question/
https://www.rba.gov.au/publications/bulletin/2021/mar/understanding-the-east-coast-gas-market.html
https://www.afr.com/policy/energy-and-climate/pipeliner-wants-green-gas-target-to-mirror-ret-20210524-p57ujo
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gas and green hydrogen could be included as methods in the carbon offsets 

market that could generate ACCUs. 

Blending of both biomethane and hydrogen will require sufficient volumes of gas to 

support existing pipeline infrastructure 

Both biomethane and green/blue hydrogen blending are dependent on the 

continued large scale bulk supply of natural gas. This is a given in the short to 

medium term but is likely to become more challenging in the long term. 

Biomethane can replace the functional properties of conventional methane, but 

there won’t be enough of it to replace the volumes that currently fill the gas pipeline 

system. This could result in a substantial step change in energy infrastructure and 

supply, which is likely to be heavily influenced by the future cost of green hydrogen. 

Cheap green hydrogen (if achieved) will eventually wipe out all other energy gas 

products, except for biomethane as a hydrocarbon feedstock in plastics 

Assuming intermittent renewables will play a major role in electricity supply in the 

21st century, then the scale of generation and their intermittency will create periods 

of major oversupply of electricity, along with times when the grid will need to be 

firmed from non-renewable generators. If/when the process of making and storing 

green hydrogen (making hydrogen from electrolysis of renewable energy) gets 

cheap enough, then this firming system will largely be used by storing and burning 

green hydrogen. 

Electricity will no longer be a market or have any value, it will simply be a 

mechanical system. The hydrogen market will replace electricity. The scale of this 

system will mean green hydrogen will become the low cost zero emissions source 

of high temperature heat, electricity generation, and at low costs is more likely to 

be able to be adapted for industrial processes like steel and cement making. 

The advantage green hydrogen will have over blue hydrogen and biomethane is 

that it can exploit economies of scale and periods where it is converting free 

electricity into hydrogen. Biomethane will still be needed in boutique markets which 

specifically require hydrocarbons (like plastics feedstocks). This is not a certain 

outcome, and probably at least a decade away (or longer). 

Green hydrogen is an R&D project, biomethane is a logistics business 

Green hydrogen is an infant technology, as are the supporting technologies to store 

and transport it cost effectively. This is likely to inform the pace and timing of how 

hydrogen might impact gas markets. Biomethane is more advanced. It is easier to 

integrate with conventional methane and easier to handle. The challenge for 

biomethane developers will be logistics: how to source and move large quantities 

of feedstocks, where to locate their processing, which in turn will be influenced by 

their target customers. 

Blue hydrogen may not be as likely as some claim 

The blue hydrogen market is almost non-existent globally, yet a series of reports by 

global blue hydrogen proponents claim it will be worth USD2.47 billion by 2027. 

This technology depends on the successful and cost-effective sequestration of 

carbon dioxide emissions from the steam reforming process. Carbon capture and 

storge is not a new technology. It is proven and has been used by the oil and gas 

industry for decades. The problem is cost. It is energy intensive and requires 

specific geology. Pilot projects work but cannot be replicated because they cannot 

compete commercially. Gorgon’s recent failure to meet its first 5-year CCS target at 

the giant gorgon project in WA could cost it $100 million in penalties. Given the 

non-commercial nature of this arrangement (it was part of the state government’s 

licence conditions) It doesn’t auger well for the commercial feasibility of supplying 

blue hydrogen. 

 

Electricity generation is likely to be low margin returns at least in the short to medium 

term 

Monetizing gas into electricity has been a simple and low risk strategy for the 

developing biomethane sector for decades. However, this option has diminished in 

value. The National Electricity Market has become oversupplied because of 

sustained world-record renewables investment. Governments are actively 

intervening in the market to suppress prices where necessary. These conditions 

may evolve at some point, but it unclear when or how. It would be more lucrative to 

sell peaking electricity to exploit increased price volatility from large scale 

intermittent generation. This would require capacity for significant gas storage 

attached to any generation.  

 

https://www.globenewswire.com/en/news-release/2020/12/07/2140241/0/en/Blue-Hydrogen-Market-To-Reach-USD-2-48-Billion-By-2027-Growing-at-a-CAGR-of-14-8-Emergen-Research.html
https://www.boilingcold.com.au/times-up-on-gorgons-five-years-of-carbon-storage-failure/
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Possible non-gas competition for low temperature heat 

Gas consumers who require high temperatures in their industrial processes 

currently have limited options to decarbonise. Green hydrogen or biomethane may 

provide an alternative zero emissions option in the future. Lower temperature 

industrial activities (below 250 degrees) may have more zero emissions options 

using green electricity and steam. 

In most cases this is not a simple process and may require new plant and 

equipment and reorganisation of processes. But it is possible there may be an 

erosion of gas demand for these industrial applications over the next decade as 

some companies switch to non-gas zero emissions low temperature heat sources 

(renewable electricity, solar thermal, geothermal). 

Market development 

Given these challenges, businesses looking to supply or buy new zero emissions 

gases face a range of options. These are infant and developing markets. The 

opportunities that exist in the short to medium term may not endure, while new 

opportunities may emerge depending on technology developments and the rate of 

development of rival vectors or technologies. 

To organise strategic thinking, businesses need to separate short-term 

opportunities and risks from the longer term. They need to decide whether they will 

transport their gas via the pipeline transmission or distribution networks or supply 

it in some other form (storage tanks, co-location and direct injection). 

Each transport option has advantages and disadvantages. Pipeline access for zero 

emissions gases in the short term is likely to be actively (financially) supported by 

pipeline asset owners. This vector provides opportunities to access large industrial 

customers connected to the gas network looking to decarbonise their operations. 

Direct supply may be more suited in a range of applications: for direct injection into 

the customer’s facility (eg green hydrogen into ammonia), power generation, for 

transport fuels where the customer seeks to directly source zero emissions fuels. 

Opportunities also many exist to create new products and markets (green bottled 

LPG). 

Figure 6: Industrial gas consumption by temperature 

The value of “green branding” is likely to be higher in the short to medium term. 

This is where customers are willing to pay a non-commercial premium for zero 

emissions gases, to demonstrate they are decarbonising their operations 

(contracting a share of zero emissions gas for their operations, outright supply of 

green fuels for specific fleets) or demonstrating the re-purposing of their assets 

(pipeline owners). Successfully exploiting these green branding opportunities will 

help bridge higher production and transport costs that are likely in the short to 

medium term. 

In the longer term there is likely to be more uncertainty and more risk. Many short-

term branding and other strategic opportunities may not endure (e.g. co-injection in 

residential gas distribution networks). Demand for low carbon activity to manage 

 
Source:  ARENA 

https://arena.gov.au/assets/2017/05/ITP-RE-options-for-industrial-gas-users-Summary.pdf
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corporate reputations will eventually be replaced by some sort of emissions 

compliance (price on emissions or regulation).  

The conventional gas supply system will come under increasing commercial and 

regulatory pressure to decarbonise or exit. Gas is the incumbent. Its market share 

will inexorably decline over time from falling residential demand, fuel switching for 

low temperature industrial processes and increased penetration of hydrogen and 

biomethane. Hydrogen pipelines may evolve technical solutions to utilise existing 

gas transport infrastructure. Even if hydrogen electrolysers avoid pipelines and co-

locate with customers they will still take market share from gas. Falling pipeline 

volumes will increase the unit cost of transport.  

Green gas certification 

An important factor in this new gas market will be the ability for zero emissions gas 

customers to verify or certify such a purchase made via the gas transmission or 

distribution network. In June 2021 GreenPower in partnership with the ENA and 

Jemena announced development of a pilot program to certify renewable gas 

transported via the gas pipeline networks, with a similar in-principal architecture as 

the treatment of green electrons in the electricity system. This process is really in 

the “Big Idea” stage and will take two years to complete. 

Market development - biomethane 

To organise market development thinking for biomethane project, a basic approach 

(outside of the physical approvals process, financing, land access etc) is to 

allocate potential markets around two basic options: short term and long term, 

direct access vs pipeline. Some opportunities will exist in the short term that may 

not endure, while others may emerge further in the future. Second, the gas has to 

be transported to the customer. This is either via existing pipelines, direct co-

location or some other transport method. 

Plotting these options we get a simple matrix. 

Table 12: Biomethane market development matrix 

 Short term Long term 

Pipeline  Injection into distribution 
networks 

 Injection into transmission 
pipelines 

 Contracting supply via 
pipelines to large industrial 
customers for heat or 
feedstock eg alumina, 
cement 

 Lower risk 

 Increased cost pressure of 
supply from falling volumes 
(low temp, households, H2) 

 Low cost H2 may undercut in 
many industrial applications 

 Possibly higher risk 

Non-
pipeline 

 Transport LNG 

 Electricity generation 

 More logistics required, 
higher risk 

 Long term MD may evolve to 
higher value markets that 
value chemistry of green 
hydrocarbons i.e. aviation, 
green plastics 

 Possibly lower risk 

Source: Boardroom Energy  

There is likely to be a range of sizes of industrial and residential customers who 

could be willing to pay a premium for zero emissions biomethane. The challenge in 

some cases may be getting the gas to them in a verified form, noting that the 

demand for biomethane may change significantly over time. 

Supplying biomethane to very large customers may have one drawback: if the scale 

of the biomethane supply is much smaller than the scale of gas demanded, then 

there may be limited brand value in reducing emissions by a few per cent. There 

may be more appeal for businesses where the scale of the biomethane supplied is 

more impactful. 

The definition of short, medium and long-term risk is not clear. It is possible that 

the entire domestic gas market may operate largely as it does today for the next 

decade or longer. It is also possible there may be meaningful erosion of domestic 

demand for conventional gas in the next five years. 

https://www.greenpower.gov.au/greenpower-renewable-gas-certification-pilot
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In the short run, it would appear easier, where possible, to inject biomethane into 

existing gas networks. This will be well supported by network owners, and in turn 

by relevant governments. Credible, third-party verified certification will be needed to 

deliver brand value to customers. 

In the longer term the commercial pathways are less clear. These will depend on 

the attrition rate for conventional gas, changes in the cost of hydrogen, prevalence 

in switching away from gas in low temperature industrial heat and residential 

customers. 

Market development – hydrogen 

As we outlined in our separate Discussion Paper on hydrogen, it is not a “new” 

product. Hydrogen derived from fossil fuels was developed commercially in the 

20th century: as a lifting gas, as the main fuel in reticulated town gas, to fuel rockets 

and in the production of ammonia and oil refining. 

The challenge in the 21st century is the development of clean hydrogen, either 

green from renewables electrolysis or blue from gas using carbon capture and 

storage, and to use this clean fuel in a wide range of applications  

These clean hydrogen markets are infant in almost every stage: production, 

transport, storage, in power stations, as transport fuels, as feedstocks in industrial 

processes like steel and cement. There is a wide range of views about the 

development pathway and timing of clean hydrogen, which tends to suggest later 

rather than sooner (lack of technical convergence is not a good sign). 

Figure 7: Cost curve for hydrogen production across segments 

The Hydrogen Council identified a number of specific heavy transport options 

(trains, heavy trucks and long-distance buses) as the most cost competitive 

hydrogen markets early in its development. It suggests the use of hydrogen to 

power forklifts is already cost competitive. Industrial uses of hydrogen will require 

further cost reductions. 

The CSIRO has established a centre for hybrid energy systems at Clayton in 

Melbourne, Victoria which is developing hydrogen fuel cells. Market development 

for these applications will tend to involve working with researchers and securing 

development funding as much as B2B commercial deals. 

It is possible to draft a development matrix for hydrogen. 

  

 
Source: Hydrogen Council. McKinsey 

https://www.csiro.au/en/research/technology-space/energy/ches
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Table 13: Clean hydrogen development matrix 

 Shorter term Long term 

Pipeline  Injection into distribution 
networks 

 Depends on capacity for 
existing pipeline 
infrastructure to handle 
larger proportions of 
hydrogen 

 May require separate 
pipeline, but more likely is 
network of distributed 
electrolysers 

Non-pipeline  Co-location with ammonia 
producers 

 Development of pilot 
heavy transport solutions 

 As an input to R&D 
development into storage, 
transport, as well as 
transport, metals 
processing and other 
commercial applications 

 Co-location with industrial 
consumers using other 
(not green) sources of 
hydrogen 

 Depends on how infant 
markets and technologies 
evolve 

 Hydrogen may optimise co-
locating production with 
consumption 

 Exporting hydrogen will 
require radical improvements 
in transport and storage 
costs 

Source: Boardroom Energy  

The development pathway for hydrogen is less clear because the hydrogen supply 

chain is made up of a number of technology steps, and all of them are at the early 

R&D stage. Heavily subsidised early deploy of hydrogen is already occurring in 

ammonia production and mixing into distribution networks. 

Longer term use of hydrogen is both time and technology uncertain. If green 

hydrogen becomes cheap enough, it could displace many/most gas applications 

(excluding plastics and others that utilise the hydrocarbons in methane). The time 

frame for the replacement of gas with hydrogen is not clear but could be decades. 

Conclusion 

Around half of the non-transport energy consumed by the domestic Australian 

economy comes from gas. As gas is a fossil fuel, its widespread use is 

incompatible with net zero emissions objectives. It’s replacement with lower and 

zero emissions gas fuels like biomethane and green hydrogen will depend on cost 

and saleability of these fuels. Biomethane is more cost effective now, but will 

struggle to scale up. Hydrogen is more expensive now, but has the potential to 

scale up in the future, if it can significantly reduce its costs. 

The current gas market provides high temperature energy for a number of critical 

industrial activities. These are not easily replaced. Therefore gas use will largely 

continue, and may even expand in some application (like electricity generation) 

subject to the evolution of other competing technologies. 

The usefulness of existing gas transmission and even distribution networks is less 

clear in the longer term. 
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