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[bookmark: _Toc152846938]Executive Summary
1. The construction of CarbonNet and resulting activity from CCS enabled industries has the potential to provide a significant economic boost to Victoria.
· $896m: The CarbonNet project has the potential to provide an estimated $896m boost annually to Victoria’s Gross State Product (GSP) annually during the construction phase.
· 2,707 jobs: The CarbonNet project could create an average of 2,707 total jobs per annum during construction phase for Victoria with the majority of jobs in Gippsland.
· $1,056m: CarbonNet’s CCS industries have the potential to increase Victoria’s GSP by $1,056m annually, once it becomes operational, driven primarily by the production of CCS enabled industries.
· 1,176 jobs: CarbonNet’s CCS industries could create an additional 1,176 jobs per annum for CCS enabled industries while operational. This figure includes both direct (through the operation of CarbonNet and CCS enabled industries) and indirect employment supported by the project.
2. CarbonNet and CCS can help to achieve sustainable industry development and economic growth for the Latrobe and Wellington LGAs

CCS is expected to facilitate long-term economic benefits for the region in terms of its impact on Gross Regional Product (GRP) and employment. 

As shown in the figure below, the impact of the project is expected to be most significant in the final stages of construction (2030/31) and followed by a sustained boost to GRP and employment through to 2061.
Figure 1 – Gross Regional Product and Employment



3. Flow on impacts of CarbonNet’s CCS industries will be highly beneficial for Victoria.
Figure 2 – Economic flow on effects breakdown

· Direct project spending will flow throughout the Victorian economy, Gippsland will see most benefit with 16% of total benefits provided outside of Latrobe and Wellington LGAs. 

4. CarbonNet can provide significant environmental and social benefits.
· The project will enable the decarbonisation of industry and help to achieve a low emissions future.
· The attraction of new business will provide agglomeration benefits through knowledge sharing and other spill-over impacts.
· The project has the capacity to create new jobs and training opportunities which will ensure sustainable growth for the region.


CONTENTS
Executive Summary	1
Introduction	5
Background	5
Location of the CarbonNet project	5
Economic profile of the Gippsland region	7
Potential commercial opportunities enabled by CarbonNet	8
Approach	9
Approach overview	9
Regional assumptions for economic modelling of CarbonNet	9
Modelling scenarios and assumptions	11
Economic benefits of CarbonNet	12
Expenditure of CCS enabled industries.	12
Economic impact results summary (Medium scenario)	13
Economic impacts for Latrobe and Wellington	14
Economic impacts for Victoria	16
Industry employment impacts	17
Scenario results for Latrobe and Wellington	18
Scenario results for Victoria (State-wide impacts)	20
Environmental and social benefits	22
Environmental and social benefits overview	22
Enabling a net-zero emissions future by capturing 7 million tonnes of CO2 per annum	22
Industry development through clustering	23
Creating sustainable employment and educational opportunities	24
Case studies	26
New developments in CCS	26
CCS projects around the world	27
Key CCS case studies	28
Sleipner – Norway, North Sea	29
ACTL – Canada	30
Porthos – The Netherlands	30
Wabash – USA	31
Appendices	33
Appendix A - CGE modelling framework	33
Appendix B - Dynamics of EYGEM	33
Appendix C – Key CGE Modelling Assumptions	34
Appendix D – Employment by industry impacts	35

[bookmark: _Toc152846939]Introduction
[bookmark: _Toc152846940]Background
About the project
The CarbonNet Project (CarbonNet or the Project) is investigating the potential for establishing a commercial-scale carbon capture and storage (CCS) network in Gippsland (in the Latrobe and Wellington LGAs). CCS involves capturing carbon dioxide (CO2) released by industrial processes, compressing it and then transporting it to an injection site to be sequestered deep underground for safe, long-term storage in suitable geological formations. The network would bring together multiple CO2 capture projects, transporting CO2 via a shared pipeline and injecting it into deep underground, offshore storage sites in Bass Strait. 
The project was established by the Victorian government in 2009 and has been jointly funded by the State and Commonwealth since 2010. Since 2010 CarbonNet has completed extensive investigations which have been subject to independent review and certification, including detailed modelling of potential CO2 storage sites in Bass Strait. The project also secured legal access to offshore sites enabling further field activities to take place to confirm the viability of multiple locations.
The project is currently in Stage 3: Project Development and Commercial Establishment, and the drilling of an offshore appraisal well in 2019-20 at the Pelican site in Bass Strait.
The primary focus of this stage of the project is now defining the commercial structure and underlying principles to attract private sector investment. Various investment scenarios are being examined to understand the potential impacts of a CCS service to industry in Gippsland, such as the Hydrogen Energy Supply Chain (HESC) project.
Purpose of the analysis
The purpose of this report is to provide a detailed economic assessment that captures both the direct and indirect economic benefits related to the construction of the CarbonNet project and the operation of enabled industries, based on a range of key assumptions regarding the level of commercialisation of the project developed in close consultation with the CarbonNet team.
The analysis provided in this report is intended to assist CarbonNet in communicating the broader economic benefits of the project to key stakeholders and the community.
[bookmark: _Toc152846941]Location of the CarbonNet project
Why Gippsland?
In 2009 the Gippsland region was identified as the most attractive region for CCS in Australia by the national Carbon Storage Taskforce. Victoria has the opportunity to lead the rest of Australia in contributing to Australia’s emissions mitigation commitments and in establishing Australia’s first CCS industry hub. 
The Gippsland Basin is a world-class hydrocarbon producing region with well understood geology and significant subsurface storage potential in both unfilled structures and oil and gas reservoirs when depleted, with an estimated potential storage capacity exceeding 31,000,000 MT. This estimate of capacity is informed by extensive oil and gas exploration and production across the Gippsland Basin over the past 50 years, which has produced an extensive open-source geological data archive of the Basin. 
CarbonNet has used this archive to assess CCS prospectivity across the Gippsland Basin. CarbonNet has demonstrated that the Gippsland Basin compares most favourably in a global context with excellent high injectivity reservoirs, proven multiple seals, large structural closures and no pressure issues due to an extensive offshore aquifer system.



Figure 1 – CarbonNet Project regional context
[image: Map showing the Latrobe Valley and Gippsland Basin in Eastern Victoria. A number of oil and gas fields are highlighted within the basin starting approximately 10 -20km offshore and ending 60km offshore.]
The Pelican Site
Detailed 3D geological models of the Basin enabled geologists and reservoir engineers to analyse a number of sites and to predict the behaviour of CO2 throughout the storage process, from injection to migration and stabilisation.
Initially, 14 sites were identified in the nearshore area. This was eventually reduced to three, with Pelican prioritised as CarbonNet’s initial carbon dioxide (CO2) storage site. Located in the offshore Gippsland Basin in Bass Strait, Pelican is a very large, dome shaped geological structure that has many rock layers.
The porous layers of sandstone, approximately 1.5km below the seabed, act like a sponge to store the CO2, while layers of shale and coal form the barriers to trap the CO2 – the same way oil and gas has been trapped in Bass Strait naturally for millions of years. Pelican is large enough to store at least five million tonnes of CO2 per year for 25 years. 
Figure 2 – Greenhouse gas permits for the offshore Pelican site
[image: A map showing the permit area of CarbonNet's Pelican storage site. It demonstrates the two permits (one Commonwealth and one State) and how they cross the storage area. The State permit starts from the shoreline to include approximately half of the storage area. The second half is included in the Commonwealth permit. Note: The two permits have since been consolidated to one permit administered by the Australian Government.]
[bookmark: _Toc152846942]Economic profile of the Gippsland region
Situated in south-east Victoria, the Gippsland region is comprised of six local government areas (LGAs), or shires: East Gippsland, Wellington, Baw prospectively, Latrobe, South Gippsland and Bass Coast. The Gippsland region has a population over 286,000, and in 2019 the Gross Regional Product (GRP) was $17.7b, which accounts for approximately 3.9% of Victoria’s Gross State Product (GSP). There are approximately 105,700 workers employed in the region, with the highest employing industries being health care, retail trade and construction.
The Gippsland region hosts a wide array of processing facilities and gas pipelines, while the Gippsland Basin is Victoria's most productive petroleum province. Exploration since the 1960s has yielded several world class oil and gas fields as well as numerous small and medium sized fields. One notable example is the Kingfish oil field, which was discovered in 1967 and remains Australia's largest petroleum discovery.
The region is considered a traditional energy powerhouse and produces the majority of Victoria’s electricity from Latrobe Valley’s brown coal-fired generators, as well as 97% of Victoria’s natural gas, and 14% of Australia’s oil from Bass Strait’s extensive gas and oil fields. Gas produced from the Gippsland Basin services Melbourne, regional centres across Victoria as well as the wider east-coast gas market.
However, with the changing energy landscape, traditional electricity generation methods are challenged by the need to lower greenhouse gas emissions. All of Latrobe Valley’s coal-fired power stations are scheduled to close by 2048, which will see significant changes to the industrial and employment landscape in the Latrobe Valley and wider Gippsland. 
The CarbonNet project represents a significant opportunity for the region, with potential for CCS to be established in the Bass Strait. The project would provide both a short-term economic boost during construction, and also help to activate and support both existing and emerging industries. By providing industry with an incentive to locate within the region, the project has the potential to serve as a cornerstone on which the region’s existing assets and natural advantages can be leveraged.
· $17.7b Gross Regional Product 
(3.9% of VIC GSP)

· 105,700 Workers employed. (3.9% of total VIC employment)
Focus areas - Emerging Sectors
Healthcare and social assistance which accounts for the highest number of jobs in the region, with demand likely to increase due to an ageing population.
Advanced Manufacturing  Skilled and qualified workforce and opportunities for industry to leverage advancements in science and tech in the region.
Food and Fibre the projected increase in global demand for food and fibre represents an exciting opportunity for the region; however, climate change remains a key challenge for industry.
Energy The changing energy landscape is causing traditional electricity generation methods to be challenged by the need to lower greenhouse gas emissions.
Resources and mining the transition towards low-emissions future represents a challenge in terms of both rehabilitating and transforming existing industry.
Knowledge Industry and Professional services a growing number of business incubators and co-working spaces proving successful in growing traditional and developing new industries.
[bookmark: _Toc152846943]Potential commercial opportunities enabled by CarbonNet
The CarbonNet Project is establishing a commercial scale Carbon Capture and Storage (CCS) network in Gippsland, Victoria, with the vision of the project being to develop a world class, commercially viable CCS hub in Gippsland that provides a safe, competitive, flexible solution for Victoria to manage its future carbon emissions from industrial sources, while supporting economic development opportunities.
Successful implementation of this project will lead to a commercial scale carbon transportation and storage system, introducing new industries, creating new jobs for the Latrobe Valley, and enabling significant reduction in CO2 emissions in Victoria. The most prospective of these opportunities are outlined in the figure below.
CO2 capture and storage
· Hydrogen: With carbon capture and storage, hydrogen can be produced directly from coal with near-zero greenhouse gas emissions.
· Fertiliser: CCS will provide a cost-effective opportunity for the commercial fertiliser industry to decarbonise operations.
· Waste to Energy: CCS provides a pathway for the WtE industry to achieve negative CO2 emissions while producing the power and handling the waste produced by our growing populations and economies.
· Gas processing: CCS is well suited to natural gas processing as CO2 is removed from gas before it can be transported or used.
· Horticulture: CCS will allow the horticulture industry to utilise CO2 in greenhouses which will help to improve productivity of the industry.
Hydrogen Energy Supply Chain (HESC) project
The Hydrogen Energy Supply Chain (HESC) project will require a CCS service for commercial scale development.
The current HESC pilot project is a world-first, demonstrating hydrogen production from brown coal and safe and efficient transport of liquefied hydrogen to Japan. Producing hydrogen from brown coal is currently the most cost-effective way of doing so, and Victoria has an opportunity to be a significant player in the emerging global hydrogen economy.
From a social perspective, exploring an integrated hydrogen supply chain in the Latrobe Valley has great potential to bring an entire new industry to this region. This will help local communities transition to a clean energy future.
[bookmark: _Toc152846944]Approach
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The purpose of this study was to provide an independent assessment of the potential economic benefits of the CarbonNet project to Victoria and to help communicate the scope and extent of these benefits to the community. To achieve this, EY has undertaken a detailed economic impact assessment using Computable General Equilibrium (CGE) modelling. The economic modelling utilised EY’s in-house EYGEM model to estimate the potential impact of the CarbonNet project and CCS enabled industries on economic output and employment within the Latrobe and Wellington LGAs, as well as the rest of Victoria. The analysis is supported by a qualitative assessment of the potential social and environmental benefits of the project to provide a comprehensive assessment of the CarbonNet project. The figure below provides a summary of the approach undertaken.
1. Define the scope of the CarbonNet project.
· EY worked closely with the CarbonNet team in defining the scope and scale of the CCS enabled industries. 
· Developed appraisal framework that describes the potential impacts and benefits of the project.
· Developed relevant scenarios to represent varying levels of investment and utilisation of the project.
· Consulted with DJPR and other key stakeholders to gather data and to validate key modelling assumptions.
2. Gather and refine model inputs.
· Define key regions for analysis.
· The key inputs to estimate the economic impact of the project are:
· Capital expenditure.
· Operating expenditure.
· Industry expenditure.
· The economic modelling has been informed by data gathered by the CarbonNet team through the investigative process.
· Projected industry expenditure has been estimated based on consultation with industry and validation against publicly available benchmarks.
3. CGE modelling and scenario analysis.
· Calibrate and validate model to ensure that the model accurately reflects the economic environment of the defined regions of analysis.
· Identify key sensitivities and defined appropriate scenarios to estimate the impact of key uncertainties (e.g. capacity, utilisation, pricing).
· In addition to testing the various sensitivities described in step 2, additional scenario analysis was also undertaken to understand the impact of changes to various input assumptions of the CGE model such as the employment elasticity.
· For further details on the in-house CGE EYGEM model, refer to Appendices A, B and C.
4. Assess broader social and environmental benefits of the project
· It is acknowledged that the economic impact analysis does not fully capture the total value that Victoria will receive from the CarbonNet project.
· Therefore, a qualitative assessment has been undertaken to examine the broader social and cultural benefits of the project, and their potential contribution to Victoria. 
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Regions defined in the CGE model
An important assumption in the CGE model is the location of activity as this will dictate which regions will be ‘shocked’. Key regions have been defined within the CGE model based on the local government area (LGA) where activity is anticipated to be undertaken.
Based on consultation with the CarbonNet team, the following activities and corresponding regions have been defined within the model:
· Customer activity (i.e. production of hydrogen, fertiliser etc) and carbon capture is assumed to occur across the Wellington and Latrobe LGAs. 
· Carbon dioxide transport and storage is assumed to occur in the LGA of Wellington (although storage will technically happen off the coast)
Within the CGE model, four separate regions have been defined which allows the economic flows between regions to be modelled and estimated. The regions that are defined within the EYGEM model are:
· Latrobe
· Wellington region  
· Rest of Victoria (RoVIC)
· Rest of Australia (RoA)
· Rest of World (RoW)
For the purposes of this report, only the economic impact for the Latrobe and Wellington region and Victoria have been presented.
Figure 3 – Economic modelling regions
[image: Economic modelling regions. Map of Victoria displaying local government areas of Wellington and Latrobe. The Latrobe Local Government Area is labelled with Production activity and carbon capture in Latrobe and Wellington LGAs (Local Government Areas. The Wellington region is labelled with Carbon transport and storage in Wellington.]
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A critical component of the economic analysis is to identify the implications and impacts of different project specifications in order to understand the range of potential impacts. The modelling is based on three scenarios developed to represent varying levels of capital investment, and operational activity, in particular the balance between export and domestic use. 
The ‘Medium scenario’ represents a forward view where the HESC project operates at anticipated full capacity, with a total of 4.2Mt of CO2 to be stored per annum. The HESC project is joined by two other customers, producing a combination of hydrogen, fertiliser and natural gas, for a total annual storage requirement of 7Mt of CO2.
Two additional scenarios were also developed to understand the sensitivity of the project to changes in customer output and annual storage requirements. In the “Low Scenario” sensitivity, we test the impact of reduced customer demand and two other customers producing a combination of hydrogen, fertiliser and natural gas for a total annual output of 3Mt of CO2. In the “High Scenario” sensitivity, we test three customers being retained with output matching the medium scenario, with another customer contributing additional fertiliser and hydrogen production with 4Mt of annual CO2 to be stored, and a further 1Mt of CO2 from waste to energy and biomass electricity production.
Each of these scenarios have been modelled using EY’s CGE tool, with the outputs used to understand both the direct and indirect impacts to the local economy and to Victoria. 
	[bookmark: ColumnTitle_2]Low scenario

	Foundation customer for establishment of CarbonNet and 2 other participants, producing a lower amount of CO2.

	Markets
· Hydrogen for domestic supply
· Fertiliser for domestic supply
· Gas processing for domestic supply

	Utilisation
· 3MT per annum



	[bookmark: ColumnTitle_3]Medium scenario

	Foundation customer for establishment of CarbonNet and 2 other participants (assumes Foundation customer operating at full capacity).

	Markets
· Hydrogen for export and domestic
· Fertiliser for domestic supply 
· Gas processing for domestic supply

	Utilisation
· 7MT per annum
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	Retain customers in Medium, with one additional customer that expands the capacity of the CCS facilities.

	Markets
· Hydrogen for export and domestic
· Fertiliser for domestic and export
· Gas processing for domestic supply
· Waste to energy for domestic supply

	Utilisation
· 12MT per annum
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[bookmark: _Toc152846949][bookmark: _Toc314822267]Expenditure of CCS enabled industries.
A key component of the economic modelling is to establish the projected expenditure profiles of CCS enabled industries so that economic impacts of these expenditures can be modelled. These expenditures include both the upfront capital investment related to the construction of the necessary infrastructure (construction phase), and the ongoing production expenditure of each of the enabled industries (operational phase).
EY has worked closely with the CarbonNet team to develop the following expenditure profiles based on the proposed scope of the project, while also utilising key industry benchmarks to estimate the production expenditure from industries that would be activated by the CarbonNet project. The table below provides a summary of the capital and expenditure profiles for the medium scenario, while Figure 4 provides a time series comparison of the expenditure profiles between the different scenarios modelled.
	[bookmark: ColumnTitle_5]Capital investment
(Medium scenario)
	Production value
(Medium scenario)

	$11.b over 6 years
The construction of the projects (CarbonNet and enabled projects) is estimated to be $11.1b over 6 years. 
The capital expenditure profile is presented in Figure 3, representing the total cost of construction including the carbon transportation (pipeline) in Wellington, the construction of fertiliser manufacturing plants, the construction for the natural gas extraction, and the construction of bioenergy plants (in the high scenario).
	$1.2b p.a. in opex
The operational phase of CarbonNet is assumed to begin immediately after construction is complete in 2030-31. 
The key operating expenditure streams will include production of hydrogen exports from the foundation customer, production of fertiliser in Latrobe for both export and domestic consumption and the generation of electricity through the biomass plants to be sold domestically.

· $960m p.a. value in Latrobe
· $230m p.a. in Wellington















Figure 4 – CarbonNet Capex and Opex Profile – Medium Scenario

Low Scenario
· $5.0 billion in capital investment
· $591 million p.a. in production value
High Scenario
· $19.3 billion in capital investment
· $1.6 billion p.a. in production value
[bookmark: _Toc152846950]Economic impact results summary (Medium scenario)
The economic analysis demonstrates that the CarbonNet project has the potential to provide a significant economic impact to the Latrobe and Wellington LGAs by providing a substantial boost to the Gross Regional Product (GRP) of the region during both the construction and operational phases of the project, while also creating new employment opportunities within the region.
Additionally, the flow-on impacts from the project are expected to provide further economic benefits throughout the rest of Victoria, generating additional economic activity and employment opportunities across the State. 
From a whole of Victoria perspective, CarbonNet is projected to provide an additional $896m to the Gross State Product (GSP) and 2,707 jobs annually during the construction phase of the project.
Once CarbonNet becomes operational, the activity of CCS enabled industries is projected to increase Victoria’s GSP by $1,056m annually, while also supporting an additional 1,176 jobs each year during the operational phase. This employment impact includes both the direct (i.e. employment related to the operation of CarbonNet and CCS enabled industries) and indirect jobs that will be created as a result of the project.
The following figures provide a summary of the average annual economic impact provided by the project during each phase of the project’s lifecycle. 


Figure 5 – Economic impact on Gross Regional Product (Medium scenario) – Average annual impact
Construction Phase FY26 – 31
Boost to GDP
Wellington $207 million, Latrobe $456 million, Rest of Victoria $233 million, Victoria total $896 million
Operational Phase FY31 – 61
Boost to GRP
Wellington $248 million, Latrobe $682 million, Rest of Victoria $126 million, Victoria total $1,056 million
Figure 6 – Economic impact on employment (Medium scenario) – Average annual impact
Construction Phase FY26 – 31
Jobs Created
Wellington 331, Latrobe 1,632, Rest of Victoria 744, Victoria total 2,707
Operational Phase FY31 – 61
Jobs Created
Wellington 395, Latrobe 703, Rest of Victoria 78, Victoria total 1,176
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Impact on economic growth (Gross Regional Product)
EY’s economic modelling shows a strong positive impact of the CarbonNet project (medium scenario) on the Gross Regional Product (GRP) of Latrobe and Wellington local government areas (LGAs).
The construction phase of the project provides for a strong boost to GRP in each of the regions, as to be expected for such a significant investment pipeline, with a peak combined increase in GRP of over $1.5b in 2030/31. Over this period, the majority of the capital investment and hence the greatest share of the economic benefits accrues to the Latrobe region. 
Once the operational phase of the project commences the impact to GRP maintains a strong impact of approximately $1.3b to 2038/39 above the levels expected without the CarbonNet project. As shown in the figure below, the Latrobe region will see a more significant impact on GRP over this period, largely due to increased output of high productivity industries already established within the region.  


Figure 7 – GRP impacts in Latrobe and Wellington (Medium scenario)

Impact on regional employment (FTE)
Economic modelling of the CarbonNet project scenario shows a strong positive employment impact (measured by FTE) in both the Latrobe and Wellington LGAs.
During the construction phase of the project (under the medium scenario) the total number of local jobs (direct and indirect jobs) created increase sharply, peaking at 2,342 in Latrobe and 959 in Wellington, with employment concentrated in the construction industry. 
During operations the structural differences in the customer base between the regions distributes benefits more broadly, and while a greater share of the GRP impacts fall to the Latrobe region, Wellington enjoys a greater share of the employment benefits, largely due to the presence of more labour intensive industries in the region.
During the initial operational phase between 2030 to 2038, modelling shows that approximately 1,500 direct and indirect jobs will be added to Wellington and Latrobe. While the majority of GRP impact will occur in Latrobe (as shown on Figure 7), Wellington will account for a greater proportion of the jobs created due to the capital intensive nature of the industries impacted in the Latrobe region.
While the modelling suggests a reduction in economic activity between 2038 and 2055 due to the assumed lifespan of CarbonNet foundation customers, based on global trends it is expected that new industries would emerge focused on carbon negative opportunities - biomass and direct air capture. This is supported by a recent report by IEA* which highlights the need for carbon removal approaches to achieve net negative emissions after 2050.


Figure 8 – Employment impact in Latrobe and Wellington (Medium scenario)

*https://www.iea.org/commentaries/going-carbon-negative-what-are-the-technology-options
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Impact on economic growth (Gross State Product)
EY’s economic modelling shows a strong positive impact of the CarbonNet project (medium scenario) on the Gross State Product (GSP) of the State of Victoria.
The construction phase of the project provides a strong positive impact to GSP, peaking at $1.8b in 2030/31. 
After operations commence in 2030, the impact to GSP stabilises at approximately $1.5b to 2038/39, once again moderating over time as selected customers are assumed to reach end of life, in the same way as was observed previously for the combined Wellington and Latrobe region.
In the high growth scenario (see page 20), GSP follows a similar pattern, peaking at over $1.8b and then stabilising at approximately $1.6b for the start of the operational phase, and moderating as select customers cease operations.
Impact on State-wide employment (FTE)
Economic modelling of the CarbonNet project scenario shows a strong positive employment impact (measured by FTE) in at the state-wide level.
During the construction phase of the project (under the medium scenario) the number of Victorian jobs increase sharply, peaking at 3,862, with employment concentrated in the construction sector. 
During the initial operational phase between 2030 to 2038, modelling shows that approximately 1,500 jobs will be added (with 55% going to Latrobe and 45% to Wellington), with a significant portion of these occurring in the gas industry.
Between 2038 and 2055, as the project’s operational expenditure reduces, the number of additional jobs associated with CarbonNet reduces to approximately 1,000 FTE across the State, reducing to below approximately 900 after 2055.
In the high growth scenario, employment growth is expected to peak at 6,119 across the state (centred in Latrobe and Wellington), then maintain approximately 1,600 FTEs through the operational phase to 2038, dropping to similar levels estimated for the medium CarbonNet scenario beyond 2055.


Figure 9 – GSP and employment impact in Victoria

[bookmark: _Toc152846953]Industry employment impacts
CarbonNet is projected to drive strong growth in employment not only in Wellington and Latrobe, but with subsequent spill over benefits to the rest of the Victorian economy.
During the construction phase the Latrobe region experiences the greatest increase in economy wide employment driven by the high level of construction activity in that region, with an average of 1,632 more full time equivalent jobs over that period. Due to high level of capital expenditure and significant demand for labour during this period, it is expected that some labour will come from other industries as workers are attracted to new opportunities in the construction sector. However, the analysis suggests there will be no job losses across the region and that the CarbonNet project has a net positive impact on the economy and jobs market. 
During the operational phase of the project impacts to other industries are expected to subside, with the employment likely to be spread across industries in line with increased demand amongst CCS enabled industries.
As shown in Figure 11 below, all regions of Victoria are expected to benefit, with the benefits sustained over both the construction and operations phases.
Figure 10 – Average employment impacts by key industry sectors (Wellington and Latrobe)
Figures are displayed on a bar graph.
· Construction Phase: Gas 50, Chemicals 20, Construction 1500, Trade 500
· Operational Phase: Gas 100, Chemicals 80, Construction 80, Trade 290


Figure 11 – Average employment impacts by project phase – Medium Scenario
Construction – 2025/26 to 2030/31				Operations – 2031/32 to 2060/61

[bookmark: _Toc152846954]Scenario results for Latrobe and Wellington
Impact on GRP
Low scenario
In the low scenario, the construction phase of the project creates strong growth in GRP in the Wellington and Latrobe regions, driven by high levels of capital expenditure. After the commencement of the operational phase of the project, the impact to GRP stabilises at approximately $900m in the years 2030 to 2038. As some customers reach end of life the increment reduces to approximately $400m and then further to $330m as the operational expenses fall further in Latrobe.
Medium scenario
Similar to the low scenario, upfront growth in GRP is due to the high capital expenditure in the construction phase, but as CarbonNet moves into operation, there is a greater impact to the GRP due to the increased operational expenditure. Now the project peaks with an impact of $1.5b in the years 2030 to 2038, but this does fall to $930m and fall further to under $720m due to the same type of reductions made in the low scenario.
High scenario
In the high scenario, the GRP follows the same shape as the two previous scenarios, but again due to the higher operational expenses, there is a greater GRP impact for all year, with the peak of $1.8b. Once the operational expenses fall, the GRP is also expected to fall.


Figure 12 – GRP impact in Latrobe/Wellington ($m)


Impact on Employment (FTE)
Low scenario
Under the Low Scenario there is strong employment opportunities generated in the Wellington and Latrobe regions during construction phase of the project. The heavy reliance on the construction sector during this phase drives a proportionately high level of employment compared to the sustained increase observed in the operations phase, peaking at over 1,800 FTE in 2029/30. Once ongoing operations commence the level of employment in the region remains above baseline levels, with approximately 1,000 additional FTE employees in the combined region to 2038/39, reducing as customer projects reach end of life over the modelling period.
Medium scenario
The medium scenario follows the same profile as the low scenario as a result of the similar make-up of the capital and operational expenses. The number of FTEs peak at 3,000 in 2029/30 and then remains between 720 to 1,500 during the operational phase.
High scenario
In the high scenario, again the employment impact curve follows the same profile as the previous scenarios, now with a peak FTE of 4,900 in 2030. As with the other scenarios, the number of FTEs steadily decline during the operational phase due to a projected reduction in operational expenditure in later years.
Figure 13 – Employment impact in Latrobe/Wellington (FTE)

[bookmark: _Toc152846955]Scenario results for Victoria (State-wide impacts)
For each scenario modelled, there are flow on effects due to the economic activity in Latrobe/Wellington. The creation of new jobs in Latrobe/Wellington results in changes to the employment in the rest of Victoria, due to the limited supply of labour, and impacts to the output of industries due to supply chains.
Low scenario 
Overall, Victoria’s GSP and employment increases as a result of the CarbonNet project, with the increase being driven by Latrobe/Wellington region. In the construction phase of the project, the rest of Victoria experiences an overall increase in GRP, driven by greater construction and recreational output. 
The Low Scenario sees a peak increase in employment of 1,881 FTE across the state, compared to 1,641 FTE in the Wellington and Latrobe regions alone, an increase of 272 FTE in the Rest of Victoria region. Victorian GSP peaks at an increase of $1,056m compared to $985m in the Wellington and Latrobe region alone, with an increase in economic activity of $71m at the peak for the Rest of Victoria.


Medium scenario
Due to the mix of capital expenditure and operational expenditure, the flow on effects into the rest of Victoria are similar to the previous scenario. However, due to the higher capital expenditure in Latrobe and rest of Victoria, the GRP for the rest of Victoria remains higher than the base for the entire project horizon (until 2061) and the drop in FTE in the rest of Victoria is smaller than that in the low scenario due to smaller losses of employment in the manufacturing industry.
In the Medium scenario the peak Victorian employment is 3,862 FTE compared to 2,922 FTE in the Wellington and Latrobe region, while the peak GSP impact is $1,804m versus $1,540m in the Wellington and Latrobe region. 
High scenario
The high scenario has the highest capital and operating expenditure for the Latrobe region, so as a result, the GRP and employment is significantly higher than the other scenarios. However, due to the higher employment in the Latrobe region, this causes greater losses in FTE in both Wellington and the rest of Victoria. Within the rest of Victoria, there is a shift in employment to construction, trade and other services/government away from manufacturing.
In the high scenario, employment is projected to peak at 6,119 FTE across Victoria compared to 4,930 FTE in the project region, and a peak Victorian GSP increase of $2,133m compared to a peak of $1,822 in the Wellington and Latrobe region which demonstrates the significant flow on impacts the project can have on the rest of Victoria.
Figure 14 – GSP impact in Victoria



Figure 15 – Employment impact in Victoria
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[bookmark: _Toc152846957]Environmental and social benefits overview
In addition to the significant economic benefits described, CarbonNet will provide a range of significant environmental and social benefits that are unable to be captured in the economic modelling, but nevertheless will have a significant impact for both the local community, and more broadly across Victoria. These benefits, outlined in the figure below, and discussed further on subsequent pages, are an important consideration when ultimately weighing up the costs and benefits of the project.
Enabling a low emissions future
Carbon capture and storage (CCS) technologies are essential to achieving global climate goals and their role has become even more essential with the net-zero emissions ambition of the Victorian Government.
The CarbonNet project is expected to capture approximately 7M tonnes of carbon dioxide emissions per annum (on average) over the life of the project.
Industry development through clustering
CarbonNet will provide critical infrastructure for industry, and both attract and encourage decarbonised industries to locate within the Gippsland region.
These new businesses to the region will provide flow-on benefits through agglomeration and clustering – including increased productivity and efficiency, increased transactions and interactions between firms, increased competition, innovation and knowledge creation.
Creating sustainable employment and educational opportunities
The attraction of industry activity to the region will help to create on-going employment opportunities for the local community, along with additional training and development opportunities.
These opportunities will stem mainly from the construction of CarbonNet, the operation of CarbonNet and the start-up and operation of enabled industries.
[bookmark: _Toc152846958]Enabling a net-zero emissions future by capturing 7 million tonnes of CO2 per annum
Carbon capture and storage (CCS) technologies are essential to achieving global climate goals and their role has become even more essential with the state’s net-zero emissions ambition. Climate change remains one of the most complex challenges the world is facing, and the sooner emissions can be reduced, the better the chance of fending off its worst impacts. 
There are currently 26 commercial CCS facilities in operation, and a further 39 in various stages of development (GCCSI Annual Status Report 2020). CCS has versatile applications that can be used to decarbonise energy-intensive industries such as power, steel, cement, and fertiliser production. It can also reduce CO2 emissions already in the air by delivering negative emissions through direct air capture (DAC) and bioenergy with CCS (BECCS). 
Emissions intensive industries contribute a relatively large share to economic output and are the backbone of many national economies. As a result of their capital intensity, the proportion of GDP they account for is much higher than their contribution to employment. For example, while the chemicals sector accounts for less than 0.5 per cent of total employment, it contributes 1.4 per cent of global GDP. 
Investment in clean energy innovation, including CCS has multiple benefits for society, including supporting economic growth and addressing the externalities created by emissions and climate change (Figure 16).
Consistent with the Medium scenario modelled, the CarbonNet project is expected to capture approximately 7M tonnes of carbon dioxide emissions per annum (on average) over the life of the project.
By supporting the transformation of industry to a net zero economy, CCS can support a just transition for the local economies and communities that rely on emissions intensive industries for employment and income.
Carbon capture and storage benefits
· CCS reduces GHG emissions cost effectively.
Part of the portfolio of technologies needed to meet GHG emissions reduction targets at the lowest cost.
· CCS transforms industry and creates jobs.
Supports high paying jobs and employment retention and creates new employment opportunities in the CCS industry.
· CCS enables reliable, low carbon electricity supply.
Reduces total system costs of near zero electricity supply by providing reliable, dispatchable generation capacity when fitted to flexible fossil fuel power plants.
· CCS extends the lifetime of infrastructure.
Utilises existing infrastructure that would otherwise be decommissioned, helping to defer shut-down costs.
· CCS improves air quality.
Reduces the air pollution when used for hydrogen production that fuels transport or when fitted to a plant that does not already have pollutant controls.
· CCS unlocks clean growth.
Provides knowledge spill overs that can support innovation-based economic growth.
[bookmark: _Toc152846959]Industry development through clustering
The carbon capture and storage network that will be established through CarbonNet will provide critical infrastructure for industry and both attract and encourage decarbonised industries to locate within the Gippsland region. CarbonNet will therefore act as a catalyst which will enable the creation of a ‘hub’ for these industries. As more businesses locate and operate within close proximity to each other, further mutual benefits will arise as firms take advantage of natural economies of scale and synergies, with a ‘hub’ structure helping to make the development of infrastructure more cost-effective, while also promoting efficiencies from economies of scale, fostering innovation, and promoting sector coupling.
This ‘hub’ or ‘cluster’ model is a key component of Australia’s National Hydrogen Strategy which sets a vision to create a clean, competitive and safe hydrogen industry, and to make hydrogen Australia’s next energy export. On 1 February 2021, it was announced that the Gippsland Hydrogen Cluster, which has over 65 members, was awarded $250,000 in seed funding from NERA to aid the creation of an industry cluster that will foster cooperation, aid the development of supply chains and support the commercialisation of new technologies.
The cluster will also help to maximise economic benefits by ensuring Australian companies are well placed to supply new technology, products and services to Australia's hydrogen industry and export markets. As shown in the following figure, there are a wide range of potential uses for hydrogen, and therefore the establishment of a Hydrogen Industry Cluster will make the development of supply chain infrastructure more cost effective by aggregating these various users of hydrogen into one area.
Following a similar model, it is expected that CarbonNet will provide significant benefits for firms through clustering in terms of:
· Common use infrastructure
· Increased productivity and efficiency through utilisation of Gippsland’s unique knowledge assets, expertise and strength across the energy industry
· Greater transactions and interactions between firms, resulting in rapid diffusion of best practices
· Ongoing rivalry with similar firms resulting in strong incentives to improve and innovate
· Knowledge creation from the presence of suppliers and networks
· Lower start-up costs for new companies because of available skills, suppliers, etc.




Figure 17 - Potential uses of Hydrogen
[image: The diagram explains the potential use of hydrogen. Thes include exports, heat, transport, chemical feedstock and grid electricity. ]
Source: Commonwealth of Australia, Australia’s National Hydrogen Strategy

[bookmark: _Toc152846960]Creating sustainable employment and educational opportunities
One of the key benefits of CarbonNet is the creation and support of the employment opportunities for the Victorian economy. As outlined below, CarbonNet will help to create new jobs through four key streams, each of which has its own diverse range of required skills. These four key streams include:
· Construction of CarbonNet
· Construction of CCS enabled industries
· Operation of CarbonNet
· Operation of enabled industries
In addition to the employment opportunities created the presence of CarbonNet is also anticipated to increase skills and knowledge in Victoria with the development of a coal to other (CTX) industry and the use of CCS technology. The presence of the proposed CTX industries in the Latrobe Valley provides comparatively greater opportunities for engineering students and professionals through the existence of real-life problems to solve and the opportunity to work in a new and growing industry. 
The attraction of skills to new industries will improve the knowledge base of engineers, scientists and researchers in Victoria, and by enhancing the skills and innovative capacity of Victoria, that is likely to create positive effects beyond those impacts already measured.
Construction of CarbonNet and enabled industries
The construction of CarbonNet will require a substantial construction workforce which will provide a significant number of jobs to local construction workers. 
However, these jobs will be temporary, lasting only for the construction phase of the project’s development.
Example of skills required:
· Labourers
· Plant and machinery operators
· Civil engineers 
· Pipeline engineers
Operation of CarbonNet
CarbonNet will provide the capability to capture, transport and store carbon emissions within an integrated network. 
The operation of CarbonNet will require a relatively diverse range of skills, with the jobs created to be long-lived, lasting for the duration of the capture plants operation. 
Example of skills required:
· Specialist engineers (e.g. chemical, mechanical, pipeline)
· Geoscientists
· Researchers
Operation of enabled industries
The deployment of CarbonNet will also enable high-value industries to continue to make a sustained contribution to economies by enabling them to make the transition to a net-zero emissions economy. 
These industrial sectors are expected to co-locate in the region to access to infrastructure such as port and rail, and the necessary inputs to production such as energy resources, feedstocks and skilled workers. 
Example of skills required:
· Industry dependent
[bookmark: _Toc152846961]Case studies
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New projects in early development demonstrate further innovation and advancement.
Northern Lights - Norway
Part of a CCS chain comprising central storage of CO2 from multiple sites in Norway and Northern Europe.
Country: Norway
Size: 1.5 MTPA 
Industry: Cement/waste-to-energy
Stage of operation: Development
The Northern Lights project is part of the Norwegian full-scale CCS project. The full-scale project includes capture of CO2 from industrial capture sources in the Oslo-fjord region (cement and waste-to-energy) and shipping of liquid CO2 from these industrial capture sites to an onshore terminal on the Norwegian west coast. From there, the liquified CO2 will be transported by pipeline to an offshore storage location subsea in the North Sea, for permanent storage.
Acorn CCS – UK 
Leveraging existing oil and gas pipeline infrastructure to deliver efficiencies and cost savings.
Country: The UK
Size: 0.2 MTPA (15 MTPA in the long run)
Industry: Gas/power generation
Stage of operation: Detailed engineering (development)
Acorn CCS will transport CO2 from UK industry for permanent sequestration in saline formation in the North Sea. Acorn CCS is designed to be built quickly, taking advantage of existing oil and gas infrastructure and a well understood offshore CO2  storage site.
Through the Acorn Hydrogen project, North Sea natural gas would be reformed into clean hydrogen, with CO2 emissions safely mitigated through the Acorn CCS infrastructure. Hydrogen would be used in transport applications, and in the gas grid to decarbonise heating in our homes and industries.
Zero Carbon Humber – UK 
Large scale multi-site CCS to generate up to 100,000 jobs in the UK’s largest cluster of industrial CO2 emitters.
Country: The UK
Size: 0.9 MTPA (16 MTPA in the long run)
Industry: Power Hydrogen Chemicals
Stage of operation: Feasibility study
Zero Carbon Humber is a partnership to build the world's first net zero industrial cluster and decarbonise the North of England.
Zero Carbon Humber plans to capture carbon dioxide at scale from industry around the estuary via pipelines that transport the emissions to permanent storage in naturally occurring aquifers under the southern North Sea. 
The anchor project for Zero Carbon Humber is the Equinor-led Hydrogen to Humber (H2H) Saltend, which will establish the world’s largest hydrogen production plant with carbon capture at px Group’s Saltend Chemicals Park.
[bookmark: _Toc152846963]CCS projects around the world
The Global CCS Institute (GCCSI) Annual Status Report 2020 shows that global capture and storage capacity has increased by 33% since 2019. 
There are currently 65 commercial CCS facilities, with almost 40 million tonnes of carbon dioxide being captured annually from the 26 commercial CCS facilities currently in operation. 
Of the other facilities:
· Two have suspended operations – one due to the economic downturn, the other due to fire
· Three are under construction
· 13 are in advanced development reaching front end engineering design (FEED)
· 21 are in early development. 
CarbonNet is one of the largest and most advanced of these emerging projects.
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A range of existing CCS projects have been researched as case studies to better understand the potential economic, environmental and social benefits of CCS in Victoria. 
These example projects demonstrate key impacts, considerations and lessons applicable to the CarbonNet context.
Initiatives were selected according to the following considerations:
Stage of development: Projects that are in operation and in advanced development are a more accurate and reliable comparison with available data on social, economic and environmental impacts.
Size: Projects of a similar annual storage capacity (1-5 million tonnes per annum) to CarbonNet were prioritised.
Industry: Case studies selected focus on the hydrogen production, fertiliser production and power generation industries.
Age: Given rapid pace of technological advancements made in CCS technology and infrastructure, newer projects are more likely to reflect similar conditions and impacts as CarbonNet and have been selected for comparison.
Sleipner – Norway, North Sea 
The world's first commercial CO2 storage project.
Country: Norway, North Sea
Size: 0.9 MTPA
Industry: Gas Processing
Stage of operation: Operation
ACTL Sturgeon – Canada 
Building knowledge to stimulate innovation and investment attraction.
Country: Canada
Size: 1.8 MTPA (up to 15 MTPA in the long term)
Industry: Hydrogen/fertiliser
Stage of operation: Operation
Porthos - Netherlands
Innovating and future-proofing infrastructure to deliver economic benefits and industry efficiency
Country: The Netherlands
Size: 2-2.5 MTPA
Industry: Various/Hydrogen
Stage of operation: Advanced development
Wabash - USA
Producing affordable and competitive low-carbon products
Country: USA
Size: 1.5 – 1.75 MTPA
Industry: fertiliser
Stage of operation: Advanced development
[bookmark: _Toc152846965]Sleipner – Norway, North Sea
The world's first large scale commercial CO2 capture and storage project.
· 0.9 MTPA
· Gas Industry
· Operation Stage
· $100m (1996 investment)
· 17mt captured and stored so far
Sleipner is a worldwide pioneer of CCS as the world’s first industrial-scale CCS project for the purpose of carbon emission abatement. Since 1996, Sleipner has captured over 17 million tonnes of CO2 from natural gas production for storage in an offshore aquifer more than 800 metres below the seabed (Utsira formation).
Social impacts
Developing research and information sharing
As a global pioneer in CCS, Sleipner has been invaluable in sharing information and experience with research networks and institutions globally. Knowledge from Sleipner has demonstrated the feasibility of safe long-term storage of CO2 and contributed significantly to worldwide advancement and confidence in CCS.
Environmental impacts
Storage monitoring programme
Sleipner has employed a comprehensive monitoring programme to ensure secure long-term storage, prevent negative environmental impacts and improve storage technologies for wider deployment of safe CO2 storage.
Safe containment
The geological formation of the Utsira sandstone (Sleipner storage site) is an extensive and highly porous sandstone filled with saltwater, preventing any seepage into the atmosphere or local environment.
Economic impacts
Carbon tax
Norway has had carbon taxes since 1991. Based on indicative tax rates, carbon capture and storage at Sleipner has saved an annual cost of 481 million NOK.
Improving competitiveness of gas industry jobs
As the larger of Norway’s two CCS projects, Sleipner contributes significantly to the increased long-term competitiveness of gas industry jobs. Sleipner represents a substantial portion of the estimated 10,000 people that will be directly employed in the Norwegian CCS industry in 2050.
Company: Equinor, Regions: Norwegian North Sea, Future Expansion: 1.2 MTPA

[bookmark: _Toc152846966]ACTL – Canada
Building knowledge to stimulate innovation and investment attraction.
· 1.8-14.6 MTPA
· Hydrogen/fertiliser industries
· Operation Stage
· $1 billion investment
· 1000+ total jobs
Alberta Carbon Trunk Line (ACTL) captures CO₂ at the North West Redwater Partnership Sturgeon Refinery and Nutrien’s Redwater fertiliser Facility. The CO₂ is safely transported to mature oil fields in Central Alberta for use in enhanced oil recovery (EOR) before permanent storage. ACTL has been in operation since June 2020.
Social impacts
Knowledge building and innovation
ACTL is building and sharing innovations and advancements in knowledge. The project provides technical reports to the Alberta Energy Regulator in a collaborative approach to promote education and further development and make CCS technologies more accessible.
Community engagement
ACTL has received widespread local support due to extensive local stakeholder engagement including information campaigns, personal consultations and public open houses.
Environmental impacts
Producing low carbon oil
Carbon captured by ACTL enables EOR that produces 60 per cent lower emissions per barrel than conventionally produced oil. 
Enhanced safety 
ACTL stores CO₂ in reservoirs which previously held oil and gas for tens of millions of years, ensuring fresh water aquifers and drinking water sources remain undisturbed and uncontaminated.
Economic impacts
Attracting investment and galvanising new industry
The certainty provided by ACTL’s carbon price will attract private investment for new CCS projects. The presence of CCS infrastructure in the local area will also galvanise new industrial facilities taking advantage of efficiencies produced by the CCS hub.
Economic revitalisation of Central Alberta
The ACTL site as well as EOR industry activity generated by the captured CO2 has the potential to produce thousands of jobs, representing a significant economic revitalisation for the local region.
Companies: NWR and Nutrien, Region: Alberta Industrial Heartland (AIH), Future expansion: 14.6 MTPA
[bookmark: _Toc152846967]Porthos – The Netherlands
Innovating and future-proofing infrastructure to deliver economic benefits and industry efficiency.
· 2.5 MTPA
· Hydrogen industry
· Advanced Development Stage
· €500m investment
· 1200 construction jobs
Porthos (Port of Rotterdam CO₂ Transport Hub and Offshore Storage) is a hybrid industry CCUS project in which CO₂ will be transported from various industries in the Port of Rotterdam and used in greenhouse industry or stored in empty gas fields beneath the North Sea. Operation is expected to commence in 2023.
Social impacts
Industry innovations
Porthos enables usage of CO2, facilitating innovative carbon usage in industries such as greenhouse horticulture, an innovation which enables plants to grow faster at a large scale. 
Enhancing Rotterdam’s regional profile
As a European Commission Project of Common Interest, Porthos represents a flagship energy infrastructure project that is significantly raising the profile of Rotterdam as an integral region to Dutch national climate objectives.
Limiting negative social impacts
Porthos is limiting negative impacts on communities with infrastructure located exclusively offshore and outside of built environments.
Environmental impacts
High impact industries
Porthos is focused on a range of high impact industries which have few or no sustainable alternatives such as oil refineries and the chemical sector. CCUS represents the most viable option for these sectors in building a sustainable pathway into the future.
Economic impacts
Open access and economic efficiencies
Porthos’ pipeline infrastructure will be open access and future-proof, which will allow other companies to engage in cost-effective, viable CCUS activity in future. This shared infrastructure model creates economic efficiencies and avoids the need for subsequent pipeline construction in future.
[bookmark: _Toc152846968]Companies: ExxonMobil, Shell, Air Liquide, Air Products, Region: Rotterdam port region, Future expansion: 5 MTPA

Wabash – USA
Producing affordable and competitive low-carbon products.
· 1.75 MTPA
· Fertiliser industry
· Advanced Development Stage
· 600 construction jobs
· 200 permanent jobs
The Wabash CCS project will capture and sequester the Wabash plant’s CO2 emissions more than 2,000 metres below the surface into Mount Simon Sandstone, a saline sandstone aquifer. Operation is expected to commence in 2022.
Social impacts
Use of advanced seismic technology
Wabash is leveraging advanced 3D imaging technology to conduct thorough seismic surveys and models of all subsurface layers in the area, allowing the plant to avoid naturally occurring fault zones and ensuring local community safety.
Environmental impacts
Low carbon intensity ethanol
Wabash will not only limit the direct emissions from ammonia production but will also reduce the carbon intensity of ethanol subsequently fertilized using these ammonia products.  
Innovations in sustainable fertiliser technology
Wabash is developing the world’s first near zero carbon footprint ammonia fertiliser, an important innovation given that fertiliser plants represent approximately 2 per cent of CO2 emissions globally.
Economic impacts
Affordable access to sustainable ammonia
Wabash is enabling the production of sustainable fertiliser in the form of low carbon ammonia. This makes sustainable ammonia more available allows farmers and industry users to access sustainable fertiliser at an affordable price.
Low carbon ethanol markets
Low carbon ethanol produced using Wabash’s ammonia will receive a significantly lower carbon intensity rating, making it more competitive on the international market and creating the possibility of new carbon economies. 
Local job creation
Wabash is projected to create 600 construction jobs and 120 permanent jobs, representing a significant employment opportunity for local Vigo County.
Company: Wabash Valley Resources, Region: Terre Haute, Indiana, Future expansion: 18 MTPA
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[bookmark: _Toc152846970]Appendix A - CGE modelling framework
Computable General Equilibrium (CGE) modelling is used to measure the flow-on effects of changes in the economy. Such changes can originate from government policies, macroeconomic trends, or industrial activities. The impact of constructing and operating the carbon capture and storage site effects key industries in the regions. CGE modelling brings together diverse elements of the economy in a single database constrained by economic and behavioural equations. A depiction of some of these elements is given below. This approach recognises and quantifies the effects on unique industries, States and Territories, commodity flows, prices, and other variables. A summary of the CGE modelling approach is presented in the methodology section.
The following list of steps represents a high-level overview of the operations performed to develop the time-series database which underpins the Baseline and Scenario estimates.
1. Source data (ABS industry output, employment, GTAP10 database) collated and transformed for CGE modelling
2. Baseline forecast prepared including GRP and industry output forecasts for foundation of CGE (exogenous / fixed variables)
3. Policy shocks applied over baseline to model the GRP, employment and output effects of the three scenarios (outlined in the next slide)
4. Flow-on effects of scenario shocks to other regions and industries examined for coherence with economic theory
5. Final outputs from CGE for all industries and regions applied to baseline levels and compared
6. Modelling results collated and presented in year-on-year (levels) format.
[bookmark: _Toc152846971]Appendix B - Dynamics of EYGEM
EYGEM is a recursive dynamic model that solves year-on-year over a specified timeframe. This has two main advantages. First, dynamics allows a richer specification of the model in that issues, such as debt accumulation (which facilitates the ability to model international capital flows) and labour market dynamics, are able to be modelled in a more sophisticated manner. Second, scenario analysis using a model such as EYGEM can be greatly enhanced by the ability to alter the baseline, or reference case, to account for key developments or uncertainties.
The model is then used to project the relationship between variables under different scenarios, or states, over a pre-defined period. This is illustrated in Figure 11, where a reference case of ‘baseline’ forms the basis of the analysis undertaken by EYGEM. The model is solved year-by-year from time 0 which reflects the base year of the model (2020) to a predetermined end year (in this case 2050). 
The ‘Variable’ represented in the figure could be one of the hundreds or thousands represented in the model ranging from macroeconomic indicators such as real GDP to sectoral variables such as the exports of iron and steel from Australia. In the figure, the percentage changed in the variables have been converted to an index (= 1.0 in 2020) and is projected to increase by 2050.
Set against this baseline, in Figure 11, is a ‘Policy’ scenario. This scenario represents the impacts of a policy change or different assumptions about economic development that results in a new projection of the path of the variable over the simulation time period. The impacts of the policy/assumption change are reflected in the differences in the variable at time T. It is important to note that the differences between the baseline and policy scenario are tracked over the entire timeframe of the simulation.

[bookmark: _Toc152846972]Appendix C – Key CGE Modelling Assumptions
EYGEM is based on a substantial body of accepted microeconomic theory. Key assumptions underpinning the model are:
The model contains a ‘regional consumer’ that receives all income from factor payments (labour, capital, land and natural resources), taxes and net foreign income from borrowing (lending).
Income is allocated across household consumption, government consumption and savings so as to maximise a Cobb-Douglas utility function.
Household consumption for composite goods is determined by minimising expenditure via a CDE (Constant Differences of Elasticities) expenditure function. For most regions, households can source consumption goods only from domestic and imported sources. In the Australian regions, households can also source goods from interstate. In all cases, the choice of commodities by source is determined by a CRESH (Constant Ratios of Elasticities Substitution, Homothetic) utility function.
Government consumption for composite goods, and goods from different sources (domestic, imported and interstate), is determined by maximising utility via a Cobb-Douglas utility function.
All savings generated in each region are used to purchase bonds whose price movements reflect movements in the price of creating capital.
Producers supply goods by combining aggregate intermediate inputs and primary factors in fixed proportions (the Leontief assumption). Composite intermediate inputs are also combined in fixed proportions, whereas individual primary factors are combined using a CES production function.
Producers are cost minimisers, and in doing so choose between domestic, imported and interstate intermediate inputs via a CRESH production function. 
Investment takes place in a global market and allows for different regions to have different rates of return that reflect different risk profiles and policy impediments to investment. A global investor ranks countries as investment destinations based on two factors: global investment and rates of return in a given region compared with global rates of return.  
Once aggregate investment is determined in each region, the regional investor constructs capital goods by combining composite investment goods in fixed proportions, and minimises costs by choosing between domestic, imported and interstate sources for these goods via a CRESH production function. 
Prices are determined via market-clearing conditions that require sectoral output (supply) to equal the amount sold (demand) to final users (households and government), intermediate users (firms and investors), foreigners (international exports), and other Australian regions (interstate exports). 
For internationally-traded goods (imports and exports), the Armington assumption is applied whereby the same goods produced in different countries are treated as imperfect substitutes. But in relative terms imported goods from different regions are treated as closer substitutes than domestically-produced goods and imported composites. Goods traded interstate within the Australian regions are assumed to be closer substitutes again.
Industries: There are 19 industries included in the model.
Regions: There are 5 regions in the model, these include Latrobe region, the Wellington region, the rest of Victoria (RoVIC), the rest of Australia (RoA) and the rest of World (RoW).
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Appendix D – Employment by industry impacts
Employment impacts construction – Latrobe/Wellington
	[bookmark: ColumnTitle_10]Construction phase
	Low scenario
	Medium scenario
	High scenario

	Gas
	26
	42
	55

	Chemicals
	13
	27
	96

	Construction
	747
	1492
	2780

	Trade
	225
	503
	933

	Processed Food
	-27
	-50
	-90

	Manufacturing
	-51
	-226
	-513

	Other industries
	89
	175
	223

	Total jobs created (annual)
	1022
	1963
	3484






Employment impacts operations – Latrobe/Wellington
	[bookmark: ColumnTitle_11]Operational phase
	Low scenario
	Medium scenario
	High scenario

	Gas
	42
	104
	119

	Chemicals
	38
	80
	204

	Construction
	30
	81
	159

	Trade
	142
	289
	257

	Processed Food
	-9
	-15
	-21

	Manufacturing
	127
	42
	-22

	Other industries
	315
	517
	417

	Total jobs created (annual)
	685
	1098
	1113



Employment impacts construction – Victoria
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	Low scenario
	Medium scenario
	High scenario

	Gas
	26
	43
	55

	Chemicals
	-30
	-58
	-34

	Construction
	1192
	2623
	4508

	Trade
	444
	938
	1552

	Processed Food
	-123
	-241
	-401

	Manufacturing
	-30
	-58
	-34

	Other industries
	-231
	-540
	-1227

	Total jobs created (annual)
	1248
	2707
	4419



Employment impacts operations – Victoria
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	Low scenario
	Medium scenario
	High scenario

	Gas
	26
	43
	55

	Chemicals
	-30
	-58
	-34

	Construction
	1192
	2623
	4508

	Trade
	444
	938
	1552

	Processed Food
	-123
	-241
	-401

	Manufacturing
	-30
	-58
	-34

	Other industries
	-231
	-540
	-1227

	Total jobs created (annual)
	1248
	2707
	4419
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FTEs


GRP ($m)




Wellington: [VALUE]
Latrobe: [VALUE]

Rest of Victoria: [VALUE]

Wellington	Latrobe	Rest of Vic	0.27387956000267077	0.56383853090354341	0.16228190909378579	

Latrobe Capex	2020/21	2021/22	2022/23	2023/24	2024/25	2025/26	2026/27	2027/28	2028/29	2029/30	2030/31	2031/32	2032/33	2033/34	2034/35	2035/36	2036/37	2037/38	2038/39	2039/40	2040/41	2041/42	2042/43	2043/44	2044/45	2045/46	2046/47	2047/48	2048/49	2049/50	2050/51	2051/52	2052/53	2053/54	2054/55	2055/56	2056/57	2057/58	2058/59	2059/60	2060/61	566.49122920706759	1342.4661995087247	1554.7075459723978	1763.89327355552	1751.0370291274428	765.87633124266358	0	0	0	0	0	0	0	0	0	0	0	0	0	3.9912908564096981	3.9912908564096981	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	Wellington Capex	2020/21	2021/22	2022/23	2023/24	2024/25	2025/26	2026/27	2027/28	2028/29	2029/30	2030/31	2031/32	2032/33	2033/34	2034/35	2035/36	2036/37	2037/38	2038/39	2039/40	2040/41	2041/42	2042/43	2043/44	2044/45	2045/46	2046/47	2047/48	2048/49	2049/50	2050/51	2051/52	2052/53	2053/54	2054/55	2055/56	2056/57	2057/58	2058/59	2059/60	2060/61	5.5340816796363903	146.42183321057817	306.59395138363556	439.26549963173449	323.55929977904066	50	0	0	0	0	0	0	0	0	0	0	0	0	0	35.921617707687304	35.921617707687304	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	Rest of Vic Capex	2020/21	2021/22	2022/23	2023/24	2024/25	2025/26	2026/27	2027/28	2028/29	2029/30	2030/31	2031/32	2032/33	2033/34	2034/35	2035/36	2036/37	2037/38	2038/39	2039/40	2040/41	2041/42	2042/43	2043/44	2044/45	2045/46	2046/47	2047/48	2048/49	2049/50	2050/51	2051/52	2052/53	2053/54	2054/55	2055/56	2056/57	2057/58	2058/59	2059/60	2060/61	206.51199585793532	413.02399171587064	413.02399171587064	413.02399171587064	413.02399171587064	206.51199585793532	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	Latrobe Opex	2020/21	2021/22	2022/23	2023/24	2024/25	2025/26	2026/27	2027/28	2028/29	2029/30	2030/31	2031/32	2032/33	2033/34	2034/35	2035/36	2036/37	2037/38	2038/39	2039/40	2040/41	2041/42	2042/43	2043/44	2044/45	2045/46	2046/47	2047/48	2048/49	2049/50	2050/51	2051/52	2052/53	2053/54	2054/55	2055/56	2056/57	2057/58	2058/59	2059/60	2060/61	0	0	0	0	516.78794399999992	1033.5758879999998	1033.5758879999998	1033.5758879999998	1033.5758879999998	1033.5758879999998	1033.5758879999998	1033.5758879999998	1033.5758879999998	1033.5758879999998	1033.5758879999998	1033.5758879999998	1033.5758879999998	1033.5758879999998	1033.5758879999998	1033.5758879999998	1033.5758879999998	1033.5758879999998	1033.5758879999998	1033.5758879999998	1033.5758879999998	1033.5758879999998	1033.5758879999998	1033.5758879999998	1033.5758879999998	1033.5758879999998	724.5	724.5	724.5	724.5	724.5	724.5	Wellington Opex	2020/21	2021/22	2022/23	2023/24	2024/25	2025/26	2026/27	2027/28	2028/29	2029/30	2030/31	2031/32	2032/33	2033/34	2034/35	2035/36	2036/37	2037/38	2038/39	2039/40	2040/41	2041/42	2042/43	2043/44	2044/45	2045/46	2046/47	2047/48	2048/49	2049/50	2050/51	2051/52	2052/53	2053/54	2054/55	2055/56	2056/57	2057/58	2058/59	2059/60	2060/61	0	0	0	0	480.92399999999998	961.84799999999996	961.84799999999996	961.84799999999996	961.84799999999996	961.84799999999996	961.84799999999996	961.84799999999996	961.84799999999996	961.84799999999996	186	186	186	186	186	186	186	186	186	186	186	186	186	186	186	186	126	126	126	126	126	126	Rest of Vic Opex	2020/21	2021/22	2022/23	2023/24	2024/25	2025/26	2026/27	2027/28	2028/29	2029/30	2030/31	2031/32	2032/33	2033/34	2034/35	2035/36	2036/37	2037/38	2038/39	2039/40	2040/41	2041/42	2042/43	2043/44	2044/45	2045/46	2046/47	2047/48	2048/49	2049/50	2050/51	2051/52	2052/53	2053/54	2054/55	2055/56	2056/57	2057/58	2058/59	2059/60	2060/61	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	



Wellington	2026	2031	2036	2041	2046	2051	2056	2061	1.1047431577171665	36.284606568748131	76.222249436803395	108.58091949913069	388.27275246543286	630.31599648672272	619.72009236723534	621.69077851049224	623.82111970447295	626.10848008934408	628.55162024858873	631.15008599607972	633.90411022833723	636.81453121641243	99.064557109319139	100.39841257910302	101.76649878981698	103.16917434241623	104.60788810634403	115.42645927279955	116.72987623358495	108.68096532135678	110.26503771927673	111.89243495029223	113.56477784158778	115.28372326298268	117.05096864643565	118.86825499683619	120.73736839652702	122.66014281006937	102.42784912297793	104.3407473294501	106.30297420031275	108.34341799003596	110.46418470240314	112.66732920199865	Latrobe	2026	2031	2036	2041	2046	2051	2056	2061	120.50318037867692	287.48602838571969	325.2091373380099	358.22474690516538	732.9205957295344	909.75155600351718	732.83126058307244	732.06762711692136	731.43680218480586	730.93529004567245	730.5587879257946	730.30374807828048	730.16727707623795	730.14705160890298	710.99013926820771	710.8477643836959	710.8028265502071	710.85442121759115	711.0020065211138	713.78931814890529	714.06468154145114	711.88352528345422	712.41109781309206	713.03512180362304	713.75622072235274	714.57514834469475	715.49278543038236	716.51013108398183	717.62829491458251	718.8484908639075	532.20431388789439	533.27903333331051	533.19936574908206	533.28051767147554	533.52261504365015	533.9258283317904	
Gross Regional Product (GRP)




Wellington	2026	2031	2036	2041	2046	2051	2056	2061	-3.4443968497500155	114.73258640946402	250.19243698912737	351.5003282658376	580.52259618727749	691.43355739658159	662.01550968393826	665.02073273066685	668.40089487764169	672.12983339519724	676.18660301078717	680.55285602443598	685.21253382323937	690.15159784475134	275.12456065716145	277.48762129771757	279.8963467544387	282.34657923699956	284.83855438204245	311.24251903084007	312.61923149038699	290.98981985041365	293.63129401322072	296.31738274564282	299.0489563465552	301.82693287782865	304.6522802965253	307.52600427411625	310.44915033620396	313.42279195693624	283.6642763325666	286.68712088399036	285.70799688429304	284.73860630676097	283.78150640507874	282.83840015732397	Latrobe	2026	2031	2036	2041	2046	2051	2056	2061	664.906213610907	1539.6338351570482	1686.2429611684986	1798.6862073150367	2342.2327287045355	1761.3457612057055	828.48513962925949	827.62226738979166	827.33775086389005	827.59653484384376	828.35850177745647	829.58808010277426	831.25370369778068	833.327348820917	717.6155646439222	718.36110144833765	719.37258827607729	720.63275109293431	722.12677980386979	734.16253131448411	735.55206433199817	726.98151735248143	729.27872589170215	731.75660401179675	734.40784899861728	737.22597086335077	740.20524317670697	743.34062990913219	746.62771744235908	750.06265580281013	471.57200254647347	475.50362095696187	465.94150054659917	456.87344060101947	448.26978162196002	440.10281347509289	
FTEs




Wellington	-3.4443968497500155	114.73258640946402	250.19243698912737	351.5003282658376	580.52259618727749	691.43355739658159	662.01550968393826	665.02073273066685	668.40089487764169	672.12983339519724	676.18660301078717	680.55285602443598	685.21253382323937	690.15159784475134	275.12456065716145	277.48762129771757	279.8963467544387	282.34657923699956	284.83855438204245	311.24251903084007	312.61923149038699	290.98981985041365	293.63129401322072	296.31738274564282	299.0489563465552	301.82693287782865	304.6522802965253	307.52600427411625	310.44915033620396	313.42279195693624	283.6642763325666	286.68712088399036	285.70799688429304	284.73860630676097	283.78150640507874	282.83840015732397	Latrobe	664.906213610907	1539.6338351570482	1686.2429611684986	1798.6862073150367	2342.2327287045355	1761.3457612057055	828.48513962925949	827.62226738979166	827.33775086389005	827.59653484384376	828.35850177745647	829.58808010277426	831.25370369778068	833.327348820917	717.6155646439222	718.36110144833765	719.37258827607729	720.63275109293431	722.12677980386979	734.16253131448411	735.55206433199817	726.98151735248143	729.27872589170215	731.75660401179675	734.40784899861728	737.22597086335077	740.20524317670697	743.34062990913219	746.62771744235908	750.06265580281013	471.57200254647347	475.50362095696187	465.94150054659917	456.87344060101947	448.26978162196002	440.10281347509289	ROVIC	366.5120188844744	789.39014950719366	876.44873891563884	959.00818503957362	939.63592456378865	535.49788929858732	174.83293228097182	156.83635910166549	139.9208742076562	124.00479707523073	109.03030379685151	94.946268701535246	81.70720362335851	69.272374246535946	183.02641758785194	168.70851677628252	155.01481522867607	141.90782142156513	129.36232438638581	117.39065846418089	105.90020789279652	94.825928196220502	84.300816604418287	74.235344207060734	64.612088252827107	55.415471188405718	46.630837141961365	38.244477745824952	30.243460664464692	22.615708872998766	-12.510131722170627	-17.607461640580368	-22.295241413500662	-26.548424932433591	-30.391892864785405	-33.849054088885168	Employment	2026	2031	2036	2041	2046	2051	2056	2061	1027.9738356456314	2443.7565710737058	2812.8841370732648	3109.1947206204477	3862.3912494556016	2988.2772079008746	1665.3335815941696	1649.479359222124	1635.6595199491881	1623.7311653142717	1613.5754085850951	1605.0872048287456	1598.1734411443786	1592.7513209122044	1175.7665428889356	1164.5572395223378	1154.2837502591919	1144.887151751499	1136.3276585722981	1162.795708809505	1154.0715037151817	1112.7972653991155	1107.2108365093411	1102.3093309645003	1098.0688935979997	1094.468374929585	1091.4883606151936	1089.1111119290733	1087.3203284430278	1086.1011566327452	742.7261471568695	744.58328020037186	729.35425601739155	715.0636219753469	701.6593951622533	689.09215954353169	GSP	2026	2031	2036	2041	2046	2051	2056	2061	204.01119629742607	516.58585375700932	644.82694870833075	759.27566682685574	1444.7599129858718	1804.2666977980043	1545.9520159825042	1539.306392572551	1533.2677230842819	1527.813276244895	1522.9247223879647	1518.5868149630696	1514.7869284540648	1511.5146835677151	971.20023623404268	966.32816991122672	961.80058062825992	957.60893496930657	953.74793090274034	962.23969226643385	958.75973744563817	943.49999426458089	940.90260013360239	938.61757914052578	936.64264133716642	934.97599071507284	933.61620533862151	932.56221545170411	931.81330015942513	931.36906598959467	716.79078943315835	716.55917275632964	715.83233998299693	715.49031849508174	715.53259762865491	715.95898281247355	
FTEs


GSP ($m)




Low Scenario	2020/21	2030/31	2040/41	2050/51	2060/61	-2.22571543417871E-8	-3.7922291085124016E-8	-4.1654857341200113E-8	-4.8821675591170788E-8	-5.7785655371844769E-8	41.725680928073416	144.92364737753815	210.37722454814502	264.82982181663829	687.99949134241615	985.16190019998612	907.92797491019883	910.07199019790278	912.4349085730355	915.01365535146033	917.80582693801261	920.81005132803693	924.0258626651048	927.45359691730118	371.31729506028933	372.93256247359386	374.62266357419139	376.38782652314694	378.22954321929137	392.02601080101158	393.75037334758963	383.6207850198407	385.76879016890598	388.00190496818686	390.3222119222628	392.73187608504668	395.23315407875634	397.82839392013557	400.52003549793153	403.48220415248943	299.27699723654951	302.19364928586583	304.85854303902306	307.6643873523135	310.61402921527042	313.71024679391121	Medium Scenario	2020/21	2030/31	2040/41	2050/51	2060/61	-2.22571543417871E-8	-3.7922291085124016E-8	-4.1654857341200113E-8	-4.8821675591170788E-8	-5.7785655371844769E-8	121.60792353639408	323.77063495446782	401.43138677481329	466.80566640429606	1121.1933481949673	1540.0675524902399	1352.5513529503078	1353.7584056274136	1355.2579218892788	1357.0437701350165	1359.1104081743833	1361.4538340743602	1364.0713873045752	1366.9615828253154	810.05469637752685	811.24617696279893	812.56932534002408	814.02359556000738	815.60989462745783	829.21577742170484	830.79455777503608	820.564490604811	822.67613553236879	824.92755675391527	827.32099856394052	829.85887160767743	832.543754076818	835.37838608081802	838.36566331110953	841.50863367397687	634.63216301087232	637.6197806627606	639.50233994939481	641.6239356615115	643.98679974605329	646.59315753378905	High Scenario	2020/21	2030/31	2040/41	2050/51	2060/61	-2.22571543417871E-8	-3.7922291085124016E-8	-4.1654857341200113E-8	-4.8821675591170788E-8	-5.7785655371844769E-8	508.12584028085985	640.76439013332856	700.2722842844305	886.8877901396263	1767.3160755278222	1821.6417447092972	1606.9262423333566	1605.6351133043572	1604.6664410959929	1604.0089175107278	1603.6522654189903	1603.5882457591506	1603.8103826240695	1604.3137341256952	1044.8701443489408	1043.6836892172432	1042.6286347169807	1041.7019618971972	1040.9022699732595	1052.1231675878371	1051.2993323080154	1038.6475944142439	1038.3325039643678	1038.1423433208402	1038.0776347354986	1038.1391178761842	1038.3277419047954	1038.6446505657659	1039.0911697163538	1040.1241112515272	709.30359891938861	710.22630547458539	709.60574812474078	709.17362825544842	708.92871067237866	708.86981703255151	
$ millions




Low Scenario	2020/21	2030/31	2040/41	2050/51	2060/61	-8.9956014977243814E-8	-1.3083982802752914E-7	-7.9196436091055755E-7	-8.1158865494757038E-7	-8.3878195054898352E-7	225.18590260705241	707.63057142504681	957.82889599904775	1151.2313885757108	1614.8791486554296	1478.1366081275735	1084.7340502172538	1087.6852382395161	1091.3049665940152	1095.5549871119974	1100.3985625684934	1105.8032360277907	1111.7403558665728	1118.1846584878178	586.57251050170476	588.80431239034942	591.20731797618396	593.77053875524621	596.48867018094063	633.53664762100891	634.81712396735657	603.04295965853817	606.30465788099434	609.70388383940644	613.23873811882413	616.90765880146523	620.70942805421055	624.64313960260063	628.70816849544985	634.90398258572918	542.78562058515854	549.52040819003491	547.60636017027196	545.76676221493494	544.00045210652115	542.30559607256953	Medium Scenario	2020/21	2030/31	2040/41	2050/51	2060/61	-8.9956014977243814E-8	-1.3083982802752914E-7	-7.9196436091055755E-7	-8.1158865494757038E-7	-8.3878195054898352E-7	661.46181676115702	1654.3664215665121	1936.435398157626	2150.1865355808741	2922.755324891813	2452.7793186022873	1490.5006493131978	1492.6430001204585	1495.7386457415319	1499.726368239041	1504.5451047882436	1510.1409361272104	1516.46623752102	1523.4789466656684	992.74012530108371	995.84872274605527	999.26893503051599	1002.9793303299339	1006.9653341859123	1045.4050503453241	1048.1712958223852	1017.971337202895	1022.9100199049228	1028.0739867574396	1033.4568053451726	1039.0529037411793	1044.8575234732323	1050.8666341832484	1057.0768677785632	1063.4854477597464	755.23627887904013	762.19074184095223	751.64949743089221	741.6120469077805	732.05128802703871	722.94121363241686	High Scenario	2020/21	2030/31	2040/41	2050/51	2060/61	-8.9956014977243814E-8	-1.3083982802752914E-7	-7.9196436091055755E-7	-8.1158865494757038E-7	-8.3878195054898352E-7	2770.5715132565365	3305.4270219459172	3436.1115559073996	3793.1065434015736	4930.3503276099855	2670.2566812455902	1574.3404820828907	1571.5241192975473	1570.0268614679958	1569.7518793181075	1570.6057222901409	1572.5057567918579	1575.3788392975955	1579.1601819926827	1044.9297472205099	1045.1882799852699	1045.9244128211269	1047.1021912452918	1048.6940210356493	1084.9242041575228	1085.5370917951354	1053.2353861636952	1056.2280507449077	1059.5367019714545	1063.1480336540803	1067.0502845104115	1071.2331207768541	1075.6874933244278	1080.4055088869684	1090.6712635321364	874.33391388763948	885.63419313964118	880.51051318308964	875.65033517003485	871.03763498156854	866.65740672725474	
FTE




Low Scenario	2020/21	2030/31	2040/41	2050/51	2060/61	-2.4772234610281885E-6	-4.0072191040962934E-6	-3.1448216759599745E-6	-3.4043769119307399E-6	-3.86316969525069E-6	69.20160681973357	209.89440534346795	293.07115687838086	364.74682835675048	780.3382419947593	1039.0402106333422	937.9766336458415	937.76647856224008	937.91175773163559	938.40465416552615	939.23957840874209	940.41262153076241	941.92132690125436	943.76450268412009	408.49287906977406	408.37727388634812	408.43648669756658	408.66856230566918	409.0743398143386	421.67448411489022	422.16447395084833	410.74109201091051	411.8374824206694	413.11538195666799	414.57705051908852	416.22507555506309	418.06227680431039	420.09169451100752	422.31660401711997	424.74050597917812	316.74265063437633	319.26238948621904	321.8059239287104	324.60115787388349	327.653817726532	330.96945922731538	Medium Scenario	2020/21	2030/31	2040/41	2050/51	2060/61	-2.4772234610281885E-6	-4.0072191040962934E-6	-3.1448216759599745E-6	-3.4043769119307399E-6	-3.86316969525069E-6	242.88087505653675	599.14066080944758	732.0473170853802	851.97571183058608	1538.2776659306255	1850.5215996231491	1551.7615563788568	1545.9472568779966	1540.6687635163689	1535.910068363155	1531.659808008757	1527.9097147863649	1524.6540567089396	1521.8891784154548	1005.2533299123606	1001.5999618212372	998.22720622862107	995.13894476485439	992.34111484365712	1000.726961935361	998.29496552106866	985.18220460778684	983.58226793896756	982.29732319447794	981.33150690267212	980.68893549838685	980.37360554179759	980.38946826338361	980.740468463875	981.43057488487102	757.6330191869929	758.25416834618954	756.19704122503754	755.1396912959317	754.91941370995482	755.42361696681473	High Scenario	2020/21	2030/31	2040/41	2050/51	2060/61	-2.4772234610281885E-6	-4.0072191040962934E-6	-3.1448216759599745E-6	-3.4043769119307399E-6	-3.86316969525069E-6	630.29002251355269	868.44976078253967	978.33682969977235	1216.0879986666623	2124.0627649135859	2070.3778332188667	1782.4435043994308	1773.0265162831129	1764.2536689587578	1756.0970099064434	1748.5338034238521	1741.5450106351927	1735.1147278709541	1729.2297273079748	1186.2529208622145	1178.7987540648319	1171.7000005113223	1164.9464924505155	1158.5315098062129	1164.4829429003148	1158.4610337624617	1140.6576402486389	1135.5269986789208	1130.7118996866629	1126.2094750507822	1122.0174504810857	1118.1340137000661	1114.5577868074179	1111.2878138262895	1108.4410913352185	766.1443940410245	763.51572928237147	759.99452605210536	756.82463582698256	754.00410105469928	751.53116964550281	
$ millions




Low Scenario	2020/21	2030/31	2040/41	2050/51	2060/61	3.9210255230875957E-7	-7.1723198952211575E-7	4.2824920128137212E-7	1.9502598380682912E-7	7.2306237798580586E-7	347.33040607607563	972.54851368341474	1254.6764118743686	1478.7513070090513	1793.2915233290232	1378.5903469601537	865.52718525763169	865.10238133453697	865.89115698234582	867.81801736369675	870.82001232068603	874.84243483655973	879.83765817953145	885.76424432993917	476.95462511214328	476.08359505359766	475.69347925063164	475.75470599773541	476.25462359766237	511.43793219188058	511.05092420584725	477.75462481341651	479.86992859648382	482.38238662864109	485.28635350201148	488.57784962341418	492.25370441414589	496.31155449939718	500.74969289628507	505.56708906425825	367.35986102365547	373.68851285684747	373.10873524088333	372.84142524709995	372.87840370845447	373.20988752114329	Medium Scenario	2020/21	2030/31	2040/41	2050/51	2060/61	3.9210255230875957E-7	-7.1723198952211575E-7	4.2824920128137212E-7	1.9502598380682912E-7	7.2306237798580586E-7	1227.3545148659894	2855.7354873072677	3225.1885541184756	3523.2191155938954	4187.1878072670934	2977.8512041829508	1434.4320293962207	1420.0222293175548	1407.5456159093892	1396.8737220307908	1387.9034545247193	1380.5452802153195	1374.7210170739777	1370.3620097269495	972.79203105979946	963.46103470657954	955.0522674447916	947.52351564366256	940.84932840605802	966.46443357973033	959.8445300873243	923.31803707363383	919.80415356423214	917.04363224548649	915.01961499249228	913.71734078521672	913.12303749125545	913.22408224272237	914.00884187739553	915.46668664739377	605.15340358990966	609.29005046861948	595.29263400205775	582.95894898845813	572.02102046350626	562.28209245352025	High Scenario	2020/21	2030/31	2040/41	2050/51	2060/61	3.9210255230875957E-7	-7.1723198952211575E-7	4.2824920128137212E-7	1.9502598380682912E-7	7.2306237798580586E-7	3382.2436678155123	4311.6682710241885	4527.116281894494	4986.4364851091832	6031.4069419477537	3010.8487524678908	1534.4053786863249	1509.7224049130518	1487.6161775497253	1467.8917857684967	1450.3861615633871	1434.9559480599373	1421.474695489253	1409.8305553813075	986.26069719981479	969.4560107884447	953.86479563364105	939.41115557070452	926.04045166914079	948.00555551901653	934.92162149332557	889.42748790690052	879.89824547554758	871.24907188349403	863.44954148288241	856.47278453096249	850.29449904228034	844.89282488558422	840.24780864146544	837.70636560394519	541.81913421497052	544.0609836873432	535.04190142050118	526.72053295247224	519.05944944269686	512.02269319227162	
FTE
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