




































































 

 

 

 
 

BRIEFING 

Cabinet paper – Release of the Green hydrogen strategy: a vision 
for hydrogen in New Zealand   

Date: 22 February 2019  Priority: 

 

High 

Security 
classification: 

In Confidence Tracking 
number: 

2593 18-19 

 

Action sought 

 Action sought Deadline 

Hon Dr Megan Woods 
Minister of Energy and 
Resources  
 

Agree to provide feedback at the 
weekly meeting with officials 
scheduled for 27 February. 

Agree, subject to your feedback, to 
lodge the attached Cabinet paper 
with Cabinet Office by 28 March for 
submission to the Cabinet Economic 
Development Committee.  

Agree to forward a copy of this 
briefing to the Minister for Economic 
Development. 

27 February 2019 

 

Contact for telephone discussion (if required) 

Name Position Telephone 1st contact 

Andrew Hume 
Manager, Energy Markets 
Policy 

04 901 1474  

Miranda Birchler  Policy Advisor 04 896 5854   

Vidushi Challapali Graduate Policy Advisor 04 897 5432   

  

The following departments/agencies have been consulted 

 

 

Minister’s office to complete:  Approved  Declined 

  Noted  Needs change 

  Seen  Overtaken by Events 

  See Minister’s Notes  Withdrawn 

 
Comments 
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BRIEFING 

Cabinet paper – Release of Green hydrogen strategy: a vision for 
hydrogen in New Zealand   

Date: 22 February 2019 Priority: High 

Security 
classification: 

In Confidence Tracking 
number: 

2593 18-19 

Purpose  

To provide you with a draft Cabinet paper to consider for submission to the Cabinet Economic 
Development Committee on the release of the green hydrogen paper: a vision for hydrogen in New 
Zealand, including a proposed outline.  

If you agree to this paper, it should be lodged by 28 March 2019.  

Recommended action  

The Ministry of Business, Innovation and Employment recommends that you:  

a. Agree to provide feedback at the weekly meeting with officials scheduled for 27 February. 

Agree / Disagree 

b. Agree, subject to your feedback, to lodge the attached Cabinet paper with Cabinet Office by 
28 March for submission to the Cabinet Economic Development Committee.  

Agree / Disagree 

c. Agree to forward a copy of this briefing to the Minister for Economic Development. 

Agree / Disagree 

 

 
 
 
 
 
 
 
 
Andrew Hume  
Manager, Energy Markets Policy 
Energy & Resource Markets, MBIE 

..... / ...... / ...... 

 
 

 
 
 
 
 
Hon Dr Megan Woods 
Minister of Energy and Resources  

..... / ...... / ...... 



 

  

 

2593 18-19 In Confidence  2 

 

Background 

1. You have asked MBIE to develop a green hydrogen vision for New Zealand. 

2. You have agreed to seek Cabinet’s approval to delegate authority to you in consultation with 
the Minister for Economic Development, to release the final green hydrogen vision paper at 
the Just Transitions Summit in New Plymouth on 9 and 10 May 2019.  

Draft Cabinet paper 

3. We have attached a draft Cabinet paper for your consideration. The Cabinet paper provides 
background context on hydrogen in NZ, the approach taken to develop the green hydrogen 
vision paper, recommendations, next steps and it attaches a proposed outline of the vision 
paper.  

 Green hydrogen vision paper 

4. The vision paper will provide a broad vision that covers the scope of hydrogen’s potential in 
New Zealand, framing the discussion for its integration into a subsequent wider renewable 
energy strategy. The paper will also seek feedback from stakeholders about the challenges 
and opportunities for building a hydrogen economy in New Zealand to ensure any 
Government action is well supported and consistent with market direction. 

5. We have asked your office to organise a meeting in April with the Minister for Economic 
Development to discuss the draft green hydrogen vision paper.  

Communications with stakeholders 

6. In accordance with our previous briefing to you [2140 18-19 refers], we have posted some 
high-level information for stakeholders on MBIE’s website about the vision paper, including 
their opportunities to participate in the work.  

7. MBIE will also be holding three workshops with key stakeholders to help inform the 
development of the vision paper. The first workshop will be held in Wellington on 6 March, 
the second in Auckland on 7 March and the third in Christchurch on 8 March. The key 
stakeholders we have identified comprise of energy-sector businesses, research institutions, 
government agencies, local government and some iwi involved in hydrogen.  

8. MBIE’s communications advisors will prepare a full communication plan, key messages, 
reactive Q&As and other material, as required, for your release of the vision paper at the Just 
Transition Summit on 9 and 10 May in New Plymouth.  

Next steps 

9. Following your review and finalisation of the attached Cabinet paper, it will need to be 
submitted to Cabinet Office on 28 March to be considered by the Cabinet Economic 
Development Committee at its meeting on 3 April, and by Cabinet on 8 April before the April 
recess begins. 

10. We will continue to work with the interagency working group and ARUP to complete the 
vision paper in time for the Just Transitions Summit and we will keep you updated on our 
progress in our weekly Energy Resource Markets branch report.   
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Annex 

Annex One: Draft Cabinet Paper on Green Hydrogen Paper: a vision for hydrogen in New Zealand, 
including an outline of the vision paper  

Annex Two: Cabinet Paper Timeline 
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Annex One: Draft Cabinet Paper on Green Hydrogen Strategy: a 
vision for hydrogen in New Zealand  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 





 

 

 

 
 

BRIEFING 

New Zealand Hydrogen Scenarios Report 2022 

Date: 14 April 2022  Priority: Medium 

Security 
classification: 

In Confidence Tracking 
number: 

2122-3398 

 

Action sought 

 Action sought Deadline 

Hon Dr. Megan Woods 
Minister of Energy and 
Resources 

Note the contents of this briefing on 
modelled hydrogen scenarios for 
New Zealand 

21 April 2022 

 

Contact for telephone discussion (if required) 

Name Position Telephone 1st contact 

Suzannah Toulmin Acting Manager, Energy Markets Policy  

Mark Pickup Principal Advisor  

  

The following departments/agencies have been consulted 

 

 

Minister’s office to complete:  Approved  Declined 

  Noted  Needs change 

  Seen  Overtaken by Events 

  See Minister’s Notes  Withdrawn 
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BRIEFING 

New Zealand Hydrogen Scenarios Report 2022 

Date: 14 April 2022 Priority: Medium 

Security 
classification: 

In Confidence Tracking 
number: 

2122-3398 

Purpose  

This briefing presents the results of a report by Castalia on potential scenarios for hydrogen 
development in New Zealand, which was commissioned by the Ministry of Business, Innovation 
and Employment (MBIE).  

Recommended action  

The Ministry of Business, Innovation and Employment recommends that you:  

a Note MBIE commissioned Castalia in late 2021 to undertake a modelling exercise to explore 
potential scenarios for hydrogen development in New Zealand. 

Noted 

b Note that this modelling work examines the potential for private sector led hydrogen 
development under a business-as-usual scenario and undertakes a preliminary investigation of 
the effects of government intervention to hasten hydrogen development. 

Noted 

c Note the modelling is not intended as the final product to inform hydrogen policy, rather it 
provides an indicative starting point to inform the roadmap when it commences. 

Noted 

 

 

 

 
 
 
 
 
 
Suzannah Toulmin 
Acting Manager, Energy Markets Policy 
Building, Resources and Markets, MBIE 

.14... / .04. / .22... 

 
 
 
 
 
Hon Dr. Megan Woods 
Minister of Energy and Resources 
 

..... / ...... / ...... 
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Background 

1. In late 2021 MBIE tendered for contractors to undertake modelling on potential hydrogen 
scenarios for New Zealand. The purpose of this work was to undertake analysis that could 
provide a useful input into the hydrogen roadmap when its development commences. 

2. The contract was awarded to Castalia, working with Zen Energy Solutions of Canada, who 
carried out modelling for MBIE on hydrogen in 2021. A report, along with its supporting 
model was delivered to MBIE in late March 2022.  

3. This paper provides a summary of key results from the report. The full report is attached as 
Annex One. 

Castalia’s analysis of New Zealand hydrogen costs 

4. This Castalia report explores possible use cases of green hydrogen under a business-as-
usual (BAU) in 2050 pathway and looks at New Zealand’s possible hydrogen economy in 
2050 under specific intervention scenarios.  

5. The BAU scenario modelling suggests that around eight percent of New Zealand’s energy 
demand could be met by green hydrogen as an energy vector in 2050.  

6. The report finds that New Zealand’s domestic delivered hydrogen costs are comparable to 
global forecast benchmarks, noting that the advantages of scale production can be 
outweighed by distance from the point of use. 

Figure 1: Illustration of centralised vs decentralised hydrogen production in 2035 under BAU (USD) 

 

7. Figure 1 (above) illustrates the difference in delivered hydrogen prices in the modelled 
business as usual (BAU scenario). While large-scale centralised bulk production costs are 
lower (US$3.54/kg = $5.20/kg NZD) compared to smaller-scale decentralised production 
(US$5.42/kg = $7.96/kg NZD)), once delivery costs as either compressed gas or liquid are 
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considered, the cost at the point of use is very similar. Distribution via pipelines is likely to be 
cost-competitive, but distribution costs are difficult to estimate. 

8. The modelling in the report explores potential hydrogen use in four sectors. 

Hydrogen in the transport sector 

9. According to Castalia, heavy vehicle demand is the largest source of estimated demand, that 
is not dependent on the emergence of new technologies. Hydrogen is likely to be used in 
aviation applications; however, it is not clear at this stage whether hydrogen will be 
combusted, in a hybrid Hydrogen Fuel Cell (HFC)-combustion aircraft or used as an input to 
Synthetic-Sustainable Aviation Fuel (SAF). 

10. Castalia estimates the tipping point for demand for hydrogen in heavy vehicles will start 
around 2030, with demand for high frequency users and specific use cases prior to this. 
Transport demand is modelled to grow to around 265,000 tonnes of hydrogen by 2050. 

11. It is important to note that this modelling is highly sensitive to technological developments 
and assumptions in the future price of electricity and alternative fuels. 

12. For example, the tipping point in Castalia’s model for heavy hydrogen vehicles is 2030 which 
is based on earlier forecasts of domestic electricity and international oil prices.  However, if 
the recent oil price of around $110-120 USD a barrel of crude is used, then the tipping point 
for heavy vehicles moves significantly closer to 2025. 

13. The demand in both rail and marine sectors is difficult to assess. Marine applications using 
hydrogen are possible for small vessels and some larger vessels using HFCs, or as a fuel 
(including via green ammonia) in combustion engines for deep-sea and larger fleets. Rail 
may possibly utilise HFC trains in applications that require long-range, low service frequency, 
fast refuelling times and have high-power demands. For rail, the use of HFC trains in New 
Zealand will depend on the cost of electrifying remaining sectors of the network.  

Hydrogen for energy and electricity system services 

14. Castalia note that hydrogen could be used to store electricity from renewable energy sources 
over various time horizons, which could help improve the resilience of the electricity system. 
Hydrogen produced during periods of low electricity demand could be stored and used to 
support intra-day and inter-seasonal security of supply. 

15. However, electric batteries are likely to be more viable for daily peak demand requirements, 
whereas hydrogen storage may become more viable for longer duration storage, and where 
multiple uses for hydrogen are possible. Electrolysers that would normally produce hydrogen 
could also provide an option for rapid demand response in electricity systems, making supply 
available for other uses in times of high need. 

16. MBIE notes these are options that are also being explored in the NZ Battery project. 

Hydrogen in industry and as a heat source 

17. Castalia observe that there is currently only limited scope to replace industrial feedstocks 
with hydrogen. Fertiliser production may utilise hydrogen as a feedstock if costs come down 
and technological processes improve, for example, the Balance-Hiringa urea project. 

18. Hydrogen could be used in steelmaking, but demand will be modest relative to transport use 
and the technology to do this at scale is still in development. If a steel mill could convert its 
entire production process, potential demand for hydrogen in steelmaking would be between 
30-35 kilotonnes per year. Although this demand for hydrogen is relatively low compared to 
other use cases such as transport, the emissions reduction impact is still significant. 
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19. High-temperature process heat could use hydrogen as a combusted heat source. Electricity 
and biomass are effective heat sources, but only for low and medium-temperature process 
heat. Domestic and commercial combustion may utilise hydrogen as a combusted heat 
source for heating and cooking, but hydrogen use in this application is likely to be small, due 
to electricity and biogas as strong competing energy sources for heat pumps and stoves. 

Hydrogen to support decarbonisation through export markets 

20. Hydrogen produced in New Zealand could help meet global demand, particularly in countries 
like Japan, Korea, and Singapore. New Zealand’s abundant renewable energy sources mean 
that hydrogen could be cost-competitive with other likely exporters in the Pacific region. 

21. Figure 2 (following) illustrates the tipping point and uptake timeframes for each use of 
hydrogen in the BAU case and an assessment of the likelihood of development. It also 
shows the approximate hydrogen demand by 2050 in the BAU case.  

Figure 2: Illustration of hydrogen uptake in BAU scenario 
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The potential for policy interventions 

22. Castalia were requested to model the potential effects of government interventions that could 
advance or bring forward in time hydrogen development in New Zealand. 

23. Castalia’s conclusion based on this initial modelling is that typical demand-side policy 
interventions would not make a significant difference to hydrogen uptake. This is because 
their analysis assumes subsidies (or tariffs) on capital equipment or inputs have a relatively 
modest impact on the total cost of ownership of an asset, largely because the additional cost 
of tariff increase is spread over an asset such as a vehicle’s useful life.  For example, 
Castalia’s modelling suggests the change in demand for hydrogen would be very small from 
a 20 percent increase in tax on diesel vehicles, as this tax has only a minor effect on the total 
cost of ownership of the vehicle compared to its capital cost.  

24. Castalia conclude that support for scale production, production subsidies, emissions taxes or 
emissions trading scheme (ETS) prices, and low carbon fuel standards (LCFS) could reduce 
the cost of hydrogen fuel relative to other technologies, energy sources, or energy carriers 
and accelerate the pace of hydrogen uptake.  However, their modelling suggests that large 
subsidies for the capex cost of building a plant (25-45 percent subsidy) would have only a 
modest impact on timing of hydrogen demand, although such subsidies on plant capex would 
have a larger impact after 2040 compared to BAU. This arises because their modelling 
assumes that hydrogen trucks below 12,000 kgs become viable earlier due to the cheaper 
cost of producing hydrogen. 

25. This analysis provides an indicative illustration of the potential outcomes of the types of 
interventions that are not current Government policy but could be examined in a future 
hydrogen roadmap in greater detail. It does not provide a cost benefit analysis of options or 
consider alignment with the emerging Emissions Reduction Plan, though it notes hydrogen’s 
potential for facilitating decarbonisation. 

26. What the analysis does show however, is that supply-side or demand-side interventions 
need to be considered together. That is, creation of new supply does not necessarily bring 
forward new demand, unless there is an incentive to also accelerate demand to utilise that 
new supply. This aspect of the interlinkage between supply side and demand side 
interventions can be explored more extensively in the hydrogen roadmap. 

Next steps 

27. MBIE will utilise the work from this report, and its underlying model to establish the scope of 
the subsequent hydrogen roadmap and to inform the initial development of the roadmap. 

Risks and mitigation 

28. The report does not contain any confidential information and is within the scope of several 
recent OIA requests once it is finalised. Accordingly, MBIE intends to proactively release this 
report on its web site to extend public understanding of the potential role of hydrogen in New 
Zealand. 

Communications 

29. The upcoming H2Zero conference provides an opportunity for you to release the report. 

Annexes 

30. Annex One: New Zealand Hydrogen Scenarios Report April 2022  
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Annex One: New Zealand Hydrogen Scenarios Report April 2022  
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80. This information will enable a decision about which option or options (if any) should proceed 
to the detailed business case stage of the NZ Battery Project. At this stage, a detailed 
business case is likely to take 18 months to two years depending on the option selected, at 
which point a final investment decision could be made.  

81. There may also be a range of non-infrastructure related initiatives that could be progressed 
as part of – or separately to – the NZ Battery Project, such as supporting a local New 
Zealand biomass industry. 

82. If Cabinet decides in December 2022 to progress more than one option to Phase 2 of the 
project, this will have implications for the scope and scale of the project. It may also have 
associated implications for timeframes, depending on available resource. 

Next steps 

83. On 11 April, the Ministers of Energy and Resources, Environment and Conservation will 
meet to discuss the matters outlined in this briefing. Consideration of these early findings will 
help to assess whether further or additional work is required. 

84. In early May you will receive a draft Cabinet paper providing the latest update on the NZ 
Battery Project and seeking some high-level decisions. 
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BRIEFING 

Update on hydrogen policy developments – June 2020 

Date: 3 June 2020 Priority: High 

Security 
classification: 

In Confidence Tracking 
number: 

3569 19-20 

Purpose  

This briefing covers the results of the modelling that Castalia has produced for MBIE on hydrogen 
supply and demand and explores implications for our hydrogen roadmap or strategy. 

Recommended action  

The Ministry of Business, Innovation and Employment (MBIE) recommends that you:  

a Note the updates to hydrogen policy developments outlined in this briefing and the implications 
for a future hydrogen strategy and the relationship to electricity price. 

Noted 

b Agree to MBIE publishing the Hydrogen supply and demand model on our web page. 

Agree / Disagree 

c Agree to forward this briefing to the Minister for the Environment and the Minister for Climate 
Change. 

Agree / Disagree 

 

 

 
 
 
 
Justine Cannon  
Manager, Energy Markets Policy 
Building, Resources and Markets, MBIE 

..... / ...... / ...... 

 
 
 
 
Hon Dr Megan Woods 
Minister of Energy and Resources 
 

..... / ...... / ...... 
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Preliminary modelling for the Hydrogen Roadmap/Strategy 

Background 

1. In September 2019 the Government released the Hydrogen Vision (the Vision). This 
document outlined plausible pathways for the development of hydrogen in New Zealand, 
but did not undertake any quantitative or numeric analysis on the issues concerning 
hydrogens future use. 

2. Following the Vison, the Government intends to develop a hydrogen roadmap or strategy.  
Hereafter, referred to as the Roadmap. 

3. The Roadmap will require a considerable amount of modelling and analysis in order to 
evaluate the potential scenarios for hydrogens future in New Zealand and to identify the 
scenario or pathway that fits most closely with the Government’s post COVID-19 
development priorities to ensure a low carbon economy. 

4. To help guide the Roadmap’s initial development, in April 2020 MBIE commissioned 
Castalia to undertake modelling of hydrogen supply and demand pathways in New Zealand.  
Castalia has now delivered this modelling work to MBIE. 

5. The purpose of this work was to help inform the design of the upcoming Roadmap by 
carrying out a preliminary investigation of the expected costs of New Zealand produced 
hydrogen in order to gain an understanding how the economy may benefit from the 
introduction of hydrogen and at what cost.  

6. Interpretation of the model findings will help direct the scope of the upcoming Roadmap by 
highlighting the areas where hydrogen use and development should be focused on in the 
New Zealand economy. 

Castalia’s main conclusions 

7. Castalia’s main conclusions from their modelling are: 

• Economic, large scale green hydrogen production in New Zealand is possible, but is 
highly dependent on the electricity price path here and overseas. 

• When compared to locally produced hydrogen, imported hydrogen is likely to be more 
cost competitive at the point of use (e.g. into a major port city like Auckland or 
Tauranga).  

• Heavy vehicles will be the main driver of hydrogen demand in New Zealand. Other uses 
are less likely to be economic compared to alternative energy. 

8. Officials agree with Castalia’s observation on the effect of the price of electricity on 
hydrogen production costs, and from this it follows logically that imported hydrogen maybe 
cheaper than internally produced hydrogen in some circumstances. However, we note there 
is a lot of uncertainty over future electricity prices and hydrogens transport costs for both 
shipping and by land, making this conclusion somewhat tentative. 

9. We agree with Castalia’s conclusion that heavy vehicles likely have the largest demand 
internally for hydrogen and note this conclusion also aligns with the views expressed in the 
Government’s Green Freight Strategy.  

10. However, we do not necessarily agree that other uses are likely to be uneconomic. The 
Vison noted that there are a number of industries actively exploring hydrogen electrolysis to 
provide zero carbon hydrogen for industrial uses. For example, the Government has 
already provided $20 million in support to a Hiringa/Balance project to produce green 
hydrogen for industrial purposes. 
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Discussion of Model Findings 

11. The Castalia model (The Model) findings represent a study at a point in time for a 
technology that is advancing rapidly with falling costs. While Castalia have endeavoured to 
forecast expected technology and other cost assumptions in their model, any prediction is 
time limited, and therefore we would expect to revisit many of these predictions as part of 
the Roadmap’s development. 

12. The Model evaluates a number of options for hydrogen production in New Zealand, from 
large to small electrolysers, both grid connected and standalone wind powered operations. 
Predicted costs are compared to similar options in South Australia and British Columbia 
and the current IRENA benchmark for hydrogen cost per kg. 

13. A key observation of the modelling is that the cost of hydrogen production depends more on 
the electricity price and utilisation of the electrolyser than its capital cost, although there is a 
scale efficiency for capital cost making smaller units much more expensive.  This is 
illustrated below. 

 

14. The initial conclusion from this work is that Australian and Canadian costs are likely to be 
below New Zealand costs over time. Whether they remain so, largely reflects the predicted 
future price path of electricity in each country. Castalia has assumed a uniform 0.25 per 
cent decrease in each country per year due to declining renewable energy capital costs. 
Sensitivity analysis provided by Castalia indicates that variance in electricity price can 
significantly alter this conclusion, changing the relativity of each country.   

15. In New Zealand our forecasted wholesale electricity price and electricity futures price 
remains stubbornly above the cost of new renewable investment, with the forward price still 
predicted to rise slightly while new investment costs of wind decline. This issue will be 
explored later as it also has bearing on how the hydrogen Roadmap integrates with other 
renewable energy policy developments and potential energy investments. 

Expected hydrogen price in New Zealand 

16. The figure below presents the Model results for New Zealand hydrogen production costs 
based on Castalia’s predictions on future technology and electricity price changes 
compared to Australia, Canada, and an IRENA benchmark and Lazard1 industry LCOE 
calculation. 

 
1 Lazard is an asset management and financial advisory firm that publishes annually a world recognised 
study on the Levelised Cost of Electricity Generation. Its latest report (LCOE 12.0) shows a continued 



  

 

3569 19-20 In Confidence  4 

 

 

17. The tallest bar is for a small micro grid hydrogen installation. Such installations are not very 
cost efficient, mainly due to their high capital cost. However, as plant size increases the 
capital cost per kg of hydrogen decreases.  

18. The predicted lower cost options are to the right hand side and for both Australia and New 
Zealand are for standalone solar and wind generation respectively. Similar scale operations 
with grid connections have a slightly higher price. 

19. In contrast a grid connected electrolyser in British Colombia, with its large hydro capacity, 
has one of the lowest predicted prices. 

20. These cost trends reflect both expected technology costs and also the cost structures in 
contemporary electricity markets, which must price in security, reliability, voltage and 
frequency support and transmission costs.  Standalone operations avoid some of these 
additional costs, but if reliant on intermittent generation, will have less reliable operation, 
threatening hydrogen production schedules. 

21. Hence, the most likely stable operation for a large export hydrolyser is a grid connected 
solar or wind farm where it can use its own generation when available and grid based 
electricity when not. Castalia comment that the modelling “assumes that the hydrogen 
producer would either build its own windfarm or purchase from a windfarm under a long-
term supply agreement (basically at cost). This archetype is relevant because we are 
wanting to answer the high-level question whether NZ could competitively supply world 
markets at scale.” 

22. A real world hydrogen producer will optimise its production decisions by making a trade-off 
between producing (and recovering capital costs) and the cost of power.  At times such a 
wind generator may make more money selling power to the grid than making hydrogen, and 
at other times (such as when there is peak wind or hydro spill) grid purchased electricity will 
be cheaper. 

Distribution of hydrogen production 

23. Castalia’s analysis of the economics of hydrogen lead it to the following conclusions about 
where hydrogen is likely to be produced or used in New Zealand. 

 
decline in the cost of generating electricity from alternative energy technologies, especially utility-scale solar 
and wind. 
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24. This diagram illustrates Castalia’s different predictions around hydrogen production cost, 
indicating that hydrogen produced in some locations will be cheaper than imports and in 
other cases more expensive. The difference largely depends on the cost of input energy 
and transport costs.  These conclusions will be revisited as part of the Roadmap, but do 
make sense in terms of Castalia’s analysis of future electricity prices. 

The use of hydrogen in transport 

25. Castalia predict that the largest use of hydrogen will be in heavy transport, as illustrated in 
the following diagram, where hydrogen reaches an economic tipping point relative to 
alternatives in the mid 2030’s for heavy trucks. Electric vehicles (EVs) remain more cost 
effective for light vehicles. These predictions are consistent with international views, such 
as those of the IEA, although viewpoints differ on when the tipping point favouring hydrogen 
will be, with some expecting earlier than 2030. 

 

26. Buses are another potential market for hydrogen. Castalia’s prediction is that both EV’s and 
hydrogen batteries will become more cost efficient than diesel buses, although they predict 
that EV buses will remain a better option than hydrogen, as indicated below. 
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27. This prediction, of EV superiority for suburban buses, is consistent with other international 
predictions. However, we note that hydrogen buses have an acknowledged advantage for 
longer distance bus travel and also in hilly cities such as Wellington and Dunedin, where 
the higher weight of a batteries will limit performance and passenger capacity on hills. 

Blending hydrogen into gas networks 

28. There are a number of international trials underway to investigate hydrogen injection into 
reticulated gas networks.  Firstgas, in New Zealand, is currently undertaking one such trail, 
with support from the Provincial Growth Fund (PGF). 

29. Castalia’s concluded that blending hydrogen into natural gas is not competitive at the 
moment, and will only be economic when hydrogen production costs fall below natural gas 
costs (allowing for emissions pricing). 

 

30. However, hydrogen is much more cost competitive compared with imported Liquefied 
Natural Gas (which is currently around twice the cost of New Zealand natural gas). This 
comparison has implications for any consideration of future LNG imports should this ever 
be proposed by a future government or private party. 

 

Hydrogen use to support intermittent renewable generation 

31. Castalia also considered hydrogen as support for intermittent renewables over time. 
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32. Castalia concluded that for the shortest time frame (minutes) existing hydro generators 
provide adequate frequency control, and that batteries will increasingly provide such 
services in future. Castalia also agreed with the ICCC that hydrogen was less suitable for 
longer inter seasonal storage. 

33. Hydrogen may however, become more economic for intraday load shifting, where longer 
storage volumes are required than would be cost effective with batteries.  Furthermore, the 
greater energy storage density of compressed hydrogen provides advantages over 
batteries in the amount of energy that can be stored for a given infrastructure footprint.  

 

34. Castalia also identified that hydrogen fuel cells may be well suited to grid isolated 
communities such as the Chatham and Stewart Islands compared to diesel and solar 
alternatives with comparable characteristics to battery storage. 

 

 Water use in hydrogen production 

35. Electricity is not the only input into green hydrogen production. Water is the other main 
ingredient. 
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44. Castalia modelled forward electricity prices across all countries dropping by a steady 
amount which reflected technology change.  While in New Zealand the investment cost of 
new renewables continues to fall, our forward electricity price does not appear to date to be 
declining. For example the September 2023 quarterly Otahuhu futures price as of 29 May 
was $94.75/MWh. 

45. New Zealand electricity market prices take into account market expectations on future gas 
price and dry year supply risk. While new renewable costs may be declining, these other 
effects tend to mitigate that fall as the market prices in the risk of higher costs from thermal 
generation that will be needed when wind or hydro are not available. 

46. Of the different budget bids that are being developed, the Onslow storage proposal, named 
“The New Zealand Battery”, is the one intended to directly address this issue. This project, 
once completed, should provide sufficient water storage to bridge any future dry year 
shortage and also add support for much higher levels of renewable electricity. As a 
consequence, post Onslow completion around 2030, future electricity prices should more 
closely follow the downward trend of new renewable investment. 

47. This should, all things being equal, reduce the small gap that will exist between Australian 
and New Zealand for the scenario of an electrolysis plant powered by the combination of 
grid plus standalone renewable energy. 

Next Steps and Conclusions 

48. Currently MBIE officials are reviewing the Castalia model. 

49. The data contained in the Model and the data itself will be valuable to the wider hydrogen 
community in New Zealand. 

50. Once we have reviewed the Model to our satisfaction we propose to make the Model 
available on MBIE’s website. Castalia has reviewed the Model to ensure it contains no 
commercial or proprietary information. 

51. The purpose of this modelling work was to provide indicators for the subsequent Roadmap. 

52. Modelling indicates that there is a viable future for New Zealand as both a hydrogen user 
and hydrogen exporter, though the balance will depend heavily on future electricity prices. 

53. Modelling indicates that the Roadmap should include a focus on: 

a. How standalone and grid based electricity can best be integrated at a favourable price 
for electrolysis for large scale export use 

b. The optimal way to extend hydrogen use into heavy transport 

c. The use of hydrogen to support remote communities 

54. MBIE has a current (small) budget bid to support the development of the Roadmap. If this 
budget is successful, we anticipate engaging external contractors from July 2020 and 
completing the Roadmap in Q1 2021. 

55. If we are unsuccessful with this budget bid, we will engage with you to assess priorities and 
next steps.  MBIE’s ability to deliver the Roadmap solely from internal resources will 
depend heavily on other work commitments and its priority. 

 

























 

 

 

 
 

BRIEFING 

Travel options for Japan  in October 2022 

Date: 25 May 2022  Priority: Medium 

Security 
classification: 

In Confidence Tracking 
number: 

2122-4476 

 

Action sought 

 Action sought Deadline 

Hon Dr Megan Woods 
Minister of Energy and 
Resources 

Indicate which opportunities you 
wish to prioritise for travel to Japan 

 in the column 
provided 

8 June 2022 

 

Contact for telephone discussion (if required) 

Name Position Telephone 1st contact 

Suzannah Toulmin 
Acting Manager, Energy 
Markets Policy 

04 901 3879  

Georgia Banks 
Senior Policy Advisor, 
Energy Markets Policy 

04 896 5882   

  

The following departments/agencies have been consulted 

MBIE Research, Science and Innovation, Ministry of Foreign Affairs and Trade, Kāinga Ora – 
Homes and Communities, Te Tūāpapa Kura Kāinga – Ministry of Housing and Urban 
Development. 

 

Minister’s office to complete:  Approved  Declined 

  Noted  Needs change 

  Seen  Overtaken by Events 

  See Minister’s Notes  Withdrawn 

 
Comments 

 

 

9(2)(a)

s 6(a)

s 6(a)
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Background 

1. We briefed you on options for international travel in 2022 relevant to your Energy and 
Resources and Research, Science and Innovation portfolios in April [BR 2122-2753 refers], 
which included opportunities in Japan .  

2. You have indicated that you are interested in travel to Japan  in October 2022. 
This briefing explores potential options for engagement, building on previous advice. The 
options provided in April are included, as are some new opportunities. 

3. We have not tested availability of any of the options detailed, we intend to contact overseas 
parties once your preferences are confirmed. We seek your feedback as to which visits or 
meetings you would like to progress. 

s 6(a)

s 6(a)
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Visit to site or 
organisation 

 

Visit to site or 
organisation 

 

 

s 6(a)

s 6(a)
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Ministerial 
Bilateral 

Hagiuda Koichi, 
Minister of 
Economy, 
Trade and 
Industry (METI) 

As above As above. 

New Zealand has a hydrogen 
cooperation agreement with the 
Japanese Ministry of Economy, 
Trade and Industry. This 
meeting would provide an 
opportunity to strengthen the 
relationship at Ministerial level. 

While Research, Science and 
Innovation engagement is  
primarily MEXT and the Japan 
Ministry of Foreign Affairs, MBIE 
sees value in lifting engagement 
with METI and a Ministerial 
meeting could support this. 

 

Research, 
Science and 
Innovation; 

Energy and 
Resources 

 

 

s 6(a)

s 6(a)



 

  

 

2122-4476 In Confidence  7 

 

s 6(a)
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s 6(a)
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s 6(a)
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s 6(a)
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s 6(a)
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Next steps 

4. We seek your feedback as to which opportunities you are interested in pursuing during travel 
in October 2022. 

5. Following this, we will work with your office to plan a more in-depth itinerary and engage with 
relevant overseas counterparts to secure arrangements. We will provide further details on the 
5th HEM in Japan as they become available, including scheduling, and any key themes for the 
event. 





Annex Three: Letter providing comments on the draft New Zealand Infrastructure Strategy, 
Rautaki Hanganga o Aotearoa 

I consider the Strategy may benefit from also including some discussion on the opportunities 
for renewable gases (e.g. hydrogen and biogas) as an alternative to natural gas for these 
industrial processes. This discussion could also be linked to the recommendations to 
achieve net-zero carbon emissions at minimum cost, to ensure the existing gas 
infrastructure can be redeployed when new alternatives become viable. 

 

Energy and 
Resources 

Gas Page 44, Section 
6.1.1 

The second to last paragraph mentions there are 
industrial processes that would be very costly to 
switch to electricity, and in these cases we may 
need to explore options to offset these, such as 
planting more trees or buying emissions units 
from offshore. Hydrogen and biogas could also 
be mentioned as alternatives to natural gas for 
these industrial processes. 

 

Energy and 
Resources 

Gas Page 51, 
Recommendation 
S1.2 

The recommendation around ensuring existing 
gas infrastructure can be redeployed is important 
for ensuring that costs can be minimised for 
consumers and for avoiding the costs of new 
electricity infrastructure to make up for energy 
demand from gas consumers that have 
electrified. This is well aligned with the overall 
strategic direction to get better use out of existing 
infrastructure. 
 
This recommendation is not mentioned in the 
body of the report, only in the recommendations 
section. Some discussion of renewable gases 
(such as hydrogen and biogas) and opportunities 
to leverage infrastructure could be added. There 
are likely to be other considerations, such as 
mechanisms around decommissioning parts of 
the pipeline (similar to the shutdown of copper 
networks) that will need to be considered. 

 





2. Since these meetings we have worked closely with WorkSafe’s Energy Safety team 
and have confirmed that there are a number of energy safety issues that need further 
work. The issues relate to: 

 Growing domestic and international interest in the production and use of 
hydrogen as a fuel. We need to ensure that regulatory settings are appropriate 
to ensure the safe production and use of hydrogen as a fuel and there are no 
unnecessary regulatory barriers that might prevent investment and innovation in 
this area. 

 

Our January briefing also referred to the safe production and use of hydrogen 
as a fuel  

71. We noted the need to ensure:  

 there are no unnecessary regulatory barriers that might prevent investment and 
innovation in this area  

 regulatory settings are appropriate to ensure the safe production, transport, 
storage and use of hydrogen as a fuel. 

72. We have met with stakeholders and are continuing to develop our understanding of the 
nature of the risks posed by hydrogen and the ways in which it may be produced, 
stored and used in the mid-term. The range of possible uses of hydrogen is the subject 
of ongoing development. In addition to production and use as a transport fuel, it may 
have a role to play in the existing gas transmission and distribution network as part of 
a low carbon economy. It may also be used as a complementary fuel to electricity. The 
regulatory barriers and gaps will differ for these different uses. 

73. We want to ensure our assessment of any regulatory barriers or gaps is properly 
informed by an understanding of the full breadth of the potential mid-term uses of 
hydrogen and the role it could play in a low carbon economy. Accordingly, we are 
working with MBIE’s Just Transitions unit and the Resource Markets policy team on 
our timing and approach to consultation on how to address the barriers and gaps. We 
will report back to you as that work advances.  





27. There is international and domestic interest in New Zealand-based development and 
testing of hydrogen production installations and technology, with a view to increasing 
the use of hydrogen as a fuel source. 

28. Several large Japanese corporations have recently investigated New Zealand as a 
potential site for the commercial scale production of hydrogen for export back to 
Japan. There is also some emerging interest from other Japanese corporations in 
establishing a market in New Zealand for hydrogen fuel cell vehicles and associated 
hydrogen refuelling stations. There is also some small scale production and use of 
hydrogen as a fuel gas within New Zealand. 

29. The unique physical characteristics of hydrogen may require safety precautions and 
techniques that are sufficiently different from those applied to conventional fuel gases 
such that applying the normal precautions may not be sufficient to give confidence that 
tolerable levels of safety would be achieved. 

30. Significant production or use of hydrogen as a fuel in New Zealand will necessitate a 
review of the appropriate safety standards and regulations. These fall under both of 
your portfolios: 

a. The supply and utilisation of hydrogen as a fuel gas falls within the scope of the 
Gas Act 1992 and the GSMR 

b. The transportation, storage and handling of hydrogen falls within the scope of the 
Health and Safety at Work (Hazardous Substances) Regulations made under the 
HSW Act 

c. The Health and Safety in Employment (Pressure Equipment, Cranes, and 
Passenger Ropeways) Regulations 1999 are likely to apply to hydrogen 
production and use and will also require review. These also sit under the HSW 
Act 

d. Depending on the size of a hydrogen installation, it is possible that the Health 
and Safety (Major Hazard Facilities) Regulations may also apply. 

31. MBIE is investigating the potential opportunities and issues associated with this fuel.  
This work will include the policy options that may be necessary to remove any barriers 
to commercialising this innovation and ensure that the risks associated with the 
production, storage, handling, transport, supply, and use of hydrogen are adequately 
managed. 

Workplace Relations and Safety portfolio 

HSW Act regulatory reform programme 

34. MBIE is undertaking a regulatory reform programme to ensure the regulatory 
framework under the HSW Act is effective, clear, certain, and working as intended.  

35. The reform programme includes the following regulatory topics that will have an 
interface with the Energy and Resources portfolio: 

a. Hazardous Substances – the transportation, storage, and handling of hydrogen, 
petrol, diesel, and gas fall within the scope of the Health and Safety at Work 
(Hazardous Substances) Regulations 2017. 

b. Pressure equipment, cranes, and passenger ropeways – the Health and Safety 
in Employment (Pressure Equipment, Cranes, and Passenger Ropeways) 



Regulations 1999 are likely to apply to hydrogen production and use, and 
pressure equipment is used in geothermal energy production. 









f Note that work is already being done in Taranaki to prepare for the transition, including a 
collaborative planning exercise (Tapuae Roa: Make Way for Taranaki); establishment of 
a New Energy Development Centre; and an initiative to establish a hydrogen-based 
energy ecosystem for the demonstration of zero emission transport solutions; 

Noted 

What is already being done in Taranaki to prepare for the transition 

H2 Taranaki – Hydrogen Technology 

37. The H2 Taranaki initiative aims to establish a hydrogen-based energy ecosystem for 
the demonstration of zero emission transport solutions for heavy transport, renewable 
energy storage solutions, industrial feedstock and heating, and the export of 
renewable energy. 

38. The H2 Taranaki initiative has potential to seed new hydrogen projects, create new 
jobs and attract technology investment in the region. Similar initiatives overseas have 
led to private sector investment of four times the public funds committed, creation of 
new IP, and enabling those regions to participate in the developing international supply 
chain.  

39. The initiative seeks to enable aggregation of demand, and development of public 
infrastructure, that will provide a platform for scaling and participation in international 
supply chains. The initial focus would be on the development of refuelling 
infrastructure and piloting of hydrogen transport solutions. The initiative includes 
provision of initial infrastructure to connect the region to other planned hydrogen 
projects and demonstration of a rail transport solution. 

40. Taranaki is unique in that it has all hydrogen market applications for demonstration 
projects in one close geographic area. Taranaki has world class industrial and 
technical capability across engineering, fabrication, manufacturing, construction, 
logistics, operations, maintenance, and health and safety.  New Zealand’s largest 
current hydrogen producers are also based in the Taranaki region.  

41. Taranaki has a large freight industry served by diesel powered trucks.  Hydrogen 
powered fuel cell vehicles are competitors to battery electric vehicles. Contemporary 
thought is that battery electric vehicles will be the dominant light passenger vehicle in 
coming decades. However, for heavy vehicle use the situation is less clear. Hydrogen 
heavy transport (bus and truck) vehicles have significant weight, carrying capacity and 
refuelling time advantages over contemporary battery electric alternatives; although 
this advantage may diminish with future improvements in battery technology 

42. The long-term commercial viability of a hydrogen economy in New Zealand is high-
risk, and the economics for many applications are marginal at present.  However, the 
cost competitiveness of hydrogen is expected to improve over the next decade. The 
development of a hydrogen industry will depend on the relative economics of hydrogen 
compared to other renewable options. 

43. The Provincial Growth Fund has provided $50,000 towards helping advance the take-
up of hydrogen technologies in the Taranaki region.  

 

 

 





be able to accommodate export vessels, providing opportunities for both port and 
maritime workers. 

13. The full potential for hydrogen in New Zealand is unknown.  In particular the degree to 
which it could replace other fuels for transport use and, perhaps more importantly, what 
the production limit may be given other competing demands for our renewable electricity. 

14. A comprehensive study of its potential applications and commercial limitations is 
needed, which may develop into a roadmap or strategy document.  In the meantime, 
Contact Energy, along with PowerCo, FirstGas, MBIE and EECA has engaged a 
consultant to develop a strategic paper on the potential for hydrogen to New Zealand.   

15. This industry-led initiative will build on a study commissioned by MFAT in 2017 into the 
supply and demand for renewable hydrogen in New Zealand, and could complement 
subsequent work that MBIE may undertake to develop a hydrogen strategy, or roadmap, 
for New Zealand. 

 

 





I. An Electricity Price Review investigating whether the electricity market, as it 
exists at present and into the future, is and will be delivering a fair and equitable 
price to end-consumers, taking into account the need to maintain energy security 
and environmental sustainability.  

II. Options to accelerate the deployment of renewable electricity generation to help 
to achieve the goal of 100 percent renewable electricity by 2035. 

III. Options to encourage energy efficiency in industrial sector use of energy and to 
decarbonise process heat through uptake of renewable fuels (e.g. electrification 
and biofuels). 

IV. Driving energy sector research and innovation through a range of initiatives such 
as an Advanced Energy Platform, incentives for research through the Taxation 
(Research and Development Tax Credits), Innovative partnerships programme, 
the National New Energy Development Centre (NNEDC) and the Provincial 
Growth Fund (PGF) supporting clean energy. 

V. Ensuring a just transition by partnering with the Taranaki region to create a 
transition plan and holding a National Just Transition Summit in Taranaki. 

VI. Supporting the development of future fuels such as hydrogen through a 
Memorandum of Cooperation with Japan’s Economy, Trade and Industry 
Minister on the development of hydrogen technology and a green hydrogen 
paper.  

VII. Development of a Petroleum and Minerals Resource Strategy to support the 
transition to a carbon neutral economy.  

VIII. Gas Act review to assess whether the Gas Act 1992 (the Gas Act) is fit-for-
purpose in regulating the uptake of future fuels such as hydrogen and biogas. 

 







a. potential regulatory issues posed by emerging technology and alternative fuels 
(such as hydrogen) for the Act 

b. the release of information during situations where the gas supply is constrained, 
and  

c. improvements to the penalties able to be applied in regulations that govern the 
gas industry.  

 

Just Transition Summit in Taranaki – 9-10 May 

24. We are currently preparing a green hydrogen vision paper so you have the option to 
release it at the Just Transition Summit in Taranaki on 9-10 May. This paper will seek 
stakeholder feedback on the Government’s long-term vision for hydrogen in New 
Zealand. 

 













Low emission hydrogen 
from Natural Gas 

Methane cracking pilot for low emission hydrogen 
and grapbhite from Natural Gas for industrial 
feedstock 

Carbon capture / 
Low emission 
industrial 
processes 

$200k Feasibility 
study 

$800k FEED TBC (2021+) 

Renewable energy to 
Synfuels 

Pilot plant for generating synfuel from renewable 
hydrogen and CO2 capture 

Reduced emission 
fuels 

$400k - 
feasibility study 

TBC (2021+) 

Waste to Energy Biogas to biomethane / hydrogen Waste to energy 
    

Out of scope

Out of scope

Out of scope





base case scenario, and that contributes about half of the growth of the seasonal supply 
shortage. 

37. Subject to rainfall, hydro generation has the most flexibility.  However, this flexibility is 
already used to meet current demand. 

38. Several potential technical solutions have been identified, but none appears definitely 
feasible and economically attractive.  These include: 

b. Hydrogen ammonia - generating and storing hydrogen as ammonia seems 
feasible.  Hydrogen currently provides a more effective means for inter-
seasonal storage than other forms of storage, such as batteries.  Hydrogen 
production and storage is scalable, modular, and some ammonia could be 
stored in existing facilities.  However, the hydrogen solution is still rudimentary 
but there are several other solutions that might prove feasible. 

Out of scope

Out of scope





We recommend that regardless of whether the contestable fund is scaled, it should focus on 
facilitating the transition to 100 per cent renewable electricity through testing and piloting 
renewable technology.  This allows the greatest funding flexibility and will cover hydrogen 
proof of concept projects and renewable generation projects for small isolated communities, 
which improve resilience in the move towards 100 per cent renewable electricity generation.  

This new fund will complement and not duplicate other government funding mechanisms. 

 

Initiative one: Facilitating the move towards 100 per cent 
renewable electricity 

This initiative will facilitate the evaluation and testing of technology, and the 
implementation of pilot programmes that will create opportunities to 
accelerate the transition to 100 per cent renewable electricity 

6. This initiative is seeking  over four years.  It will provide new funding, either 
full, or co-funding via a contestable fund, to private or public entities (such as councils) 
for projects that will facilitate the transition to 100 per cent renewable electricity that 
would not have otherwise occurred at this time.  

7. Projects may include feasibility studies to evaluate new energy storage proposals, or 
pilot programmes for new technology.  These may be joint ventures between industry 
and Government to develop new storage proposals, or wholly government funded 
initiatives, if that is appropriate.  Examples of technologies or projects that could be 
within the scope of this initiative include: 

 

 the use of hydrogen derived from electrolysis as a stored fuel  

 

 investigation of alternatives to fossil-fuelled gas peaking plant, e.g. hydrogen or 

geothermal 

 

 

8. 

 

Out of scope

Out of scope

9(2)(f)(iv)

Out of scope

Out of scope

Out of scope

Out of scope



Design of the Contestable Fund 

The objective of the contestable fund is to bring forward investment that would not otherwise 
occur to investigate solutions to accelerate the move to 100 per cent renewable electricity 

9. In the short term, the outcomes we expect to see are:  

f. the improved knowledge of the options and cost of available solutions to assist 
with accelerating the move to 100 per cent renewable electricity 

g. allowing industry stakeholders to see real world application of low emissions 
technologies or options 

h. higher engagement from industry in considering relevant technologies that are 
on the cusp of becoming commercially viable (such as hydrogen). 

10. The medium- and long-term outcomes are that ultimately the fund will stimulate private 
and public companies to invest in technologies that will enable New Zealand to reach a 
goal of 100 per cent renewable electricity, with a corresponding decrease in electricity-
related emissions. 

 

Scaling option one: facilitating the transition to 100 per cent renewable electricity through 
testing and piloting renewable technology 

11. This is the preferred option, as it allows the greatest funding flexibility.  It is wide 
enough to include applications such as for hydrogen proof of concept projects which 
involve proving the use and demand for hydrogen infrastructure, and renewable 
generation projects for small isolated (not grid connected) communities, which improve 
resilience in the move towards 100 per cent renewable electricity generation. 





31. Applicable technologies, include, but are not limited to:  

a. the use of hydrogen from electrolysis as a stored fuel 

32. Additional benefits from this work are the strong links to sector/industry development 
(such as hydrogen) and reducing sectoral emissions e.g. heavy transport. For 
example, the development of hydrogen as a dry year storage fuel for electricity 
generation would also provide quantities of hydrogen for use as a low emissions 
transport fuel. Reducing fossil fuel use in this sector will not only reduce dependency 
on imported fuel and improve security; it will also significantly lower emissions.  

33. This work strongly supports the Just Transition Unit’s work with the Taranaki region.  It 
will enable the Government to bring appropriate resourcing to the table that can 
contribute to the region’s efforts to realise its vision as a leader in new energy 
development.   

Out of scope





These initiatives should therefore be considered as part of a discussion on New 
Zealand’s clean energy future. 

The emerging hydrogen economy is an example where clean energy projects 
can contribute to multiple government objectives 

14. A number of hydrogen energy projects are currently underway, particularly in the 
Taranaki region. We recently provided you with a briefing updating you on the H2 
Taranaki Roadmap report (the Report) and related hydrogen energy projects in the 
region [briefing 2374 18-19 refers]. 

15. The PGF funded $50,000 to support the development of the Report, which focuses on 
the application of hydrogen technologies in Taranaki and in wider New Zealand. 
Officials understand that several of the projects proposed in the Report will soon be 
put forward as individual applications to the PGF. This includes a proposed Hiringa 
Energy and Ballance Agri-nutrients renewable hydrogen and green ammonia project at 
Kapuni (the Kapuni project). 

16. Hydrogen energy projects can contribute to multiple government objectives. For 
example, the Kapuni Project is mapped against various government objectives in 
Annex Two, showing that it has the potential to contribute to regional economic 
development, energy and just transition objectives, but is unlikely to contribute to 
research, science and innovation objectives. 

17. Simultaneous to Taranaki-initiated hydrogen developments, you commissioned MBIE 
to develop a national green hydrogen vision for New Zealand. This vision will support 
the development of a green hydrogen economy in New Zealand and ensure that 
various funding and government activities related to hydrogen energy are aligned and 
deliver on government objectives. 

 

There are currently limited alternative funds to the PGF, but 
some relevant budget bids are being considered 

Out of scope



21. 

22. In addition to funding, government has a number of strategic activities aimed at 
developing clean energy in New Zealand, including: 

a. The Green Hydrogen Strategy 

b. Renewable Energy Strategy 

c. Clean Energy Platform Play 

d. MBIE’s just transitions work in Taranaki. 

23. 

Out of scope

Out of scope



Annex Two: Example preliminary analysis of clean energy projects against government objectives 

 

 Regional economic 
development (PGF) 

Energy Research, 
Science and 
Innovation 

Just Transition  Comment  

Renewable Resilient Affordable 

Kapuni Project 

Provide renewable energy to 
power the Ballance Agri-
Nutrients plant at Kapuni and 
generate up to 2000kg/day 
of green hydrogen. Green 
hydrogen would be used for 
urea production, a domestic 
transport market, and for 
export. 

 

 

 

 

X 

(Not based on 
current hydrogen 
prices, but 
affordability may 
improve). 

x 

Green hydrogen 
technology is already 
understood so the 
Project will not 
contribute to new 
research. 

 

The Project will 
contr bute to Taranaki’s 
transition of existing 
plant and jobs to low 
emissions. 

The PDU expects to 
receive an application 
for the Kapuni Project 
shortly. The Just 
Transitions Unit and 
Energy Markets team will 
provide input to the PDU’s 
analysis of the Project. 

The Kapuni Project will produce and use green hydrogen 
energy which is renewable, and excess hydrogen can be 
stored to increase energy resilience. 

Out of scope

Out of scope

Out of scope
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BRIEFING 

Marsden Point Refinery – Informal Study 

Date: 23 September 2021  Priority: Medium 

Security 
classification: 

In Confidence Tracking 
number: 

2122-0967 

 

Action sought 

 Action sought Deadline 

Hon Dr Megan Woods 
Minister of Energy and 
Resources 

Note the Government’s focus for the 

future of Marsden Point Oil Refinery has 

shifted from energy security to regional 

economic development;  

Note Kānoa is closely involved with 

updating the Northland Economic 

Development Plan;  

Note the land at Marsden Point is 

subject to Treaty claims with a 

forthcoming Waitangi Tribunal hearing; 

Forward copies of this briefing to the 

Minister for Economic and Regional 

Development, the Minister of Transport 

and the Minister for the Environment; 

and, 

Consult with the Ministers concerned 

on the lead agency for providing advice 

on Marsden Point’s site remediation 

issues.  

27 September 2021 

 
 
 
 
 
 

Out of scope

9(2)(j)



 
 

Contact for telephone discussion (if required) 

Name Position Telephone 1st contact 

Andrew Hume 
Policy Director, Energy 
and Resource Markets 

04 901 1474  

Catherine Montague 
Principal Advisor, 
Resource Markets Policy 

04 897 5164  

Bertrand Ngai 
Senior Advisor, Energy 
Markets Policy 

04 901 1295  

  

The following departments/agencies have been consulted 

Te Arawhiti, Ministry for the Environment, Ministry of Social Development, Ministry for Primary 
Industries, Ministry of Transport, Maritime New Zealand. 

 
Minister’s office to complete:  Approved  Declined 

  Noted  Needs change 

  Seen  Overtaken by Events 

  See Minister’s Notes  Withdrawn 

 
Comments 

 

 

Proposals for the use of the Refinery’s assets for future fuels 

d Note following Refining NZ’s planned closure of the Refinery in mid-2022, there is yet to 
be a  clearly established case for: 

a. retaining infrastructure for refining operations for the development of future fuels, 
including sustainable aviation fuel (SAF) and green hydrogen; and, 

b. retaining skills and expertise for research and development of future fuels.  

Noted 

Patuharakeke was cautious about proposals for future fuels at Marsden Point 

58. Patuharakeke asked that any technical proposals for the development of future fuels at 
Marsden Point should be robustly reviewed and cautioned against ‘greenwashing’ for 
example, in the development of hydrogen.  

Marsden Point’s potential for other forms of renewable energy 

62. Based on Refining NZ’s The Marsden Point Conversion Proposal released in July 2021, 
Refining NZ appears to remain interested in solar energy, although it has not recently 
made any firm proposal to the Government about how they might wish to work with the 
Government to develop its solar energy potential.  

63. In 2019, Refining NZ was in the planning process to develop the Maranga Ra 26MW 
solar farm at Marsden Point, but this was placed on hold when Refining NZ commenced 

9(2)(a)



its strategic review last year. The solar farm, if developed, could lower electricity costs 
of the Marsden Point site, thereby improving the business case for developing green 
hydrogen production at the site. 

64. 

 

9(2)(ba)(i)



BRIEFING 
New Zealand Battery Project – update on hydro and other technologies 
Date: 26 August 2021  
Tracking number: 2122-0424 
 
Purpose 
The purpose of this briefing is to provide you with an update on our two workstreams that relate to 
potential alternatives to a pumped hydro scheme at Lake Onslow: 

• other hydro options, including other pumped hydro options, and 
• other comparator technologies (i.e. non-hydro options). 

In relation to the ‘other hydro options’ workstream we seek your agreement to proceed with further 
investigation into the technical potential of three hydro-based options that could be alternatives or 
complements to Lake Onslow. 
 
Our work continues to identify the potential of options using bio-energy, hydrogen or other green 
energy vectors, compressed air, and geothermal energy. We have begun a process to procure support 
for technical investigations into these options. 
 
Workstream 3: Other comparator technologies 
This workstream is investigating all other potential solutions 
 
Workstream 3 is focussed on identifying other non-hydro developments that could meet the objectives 
of the NZ Battery Project. 
 
Under this workstream we have: 

• undertaken an internal desktop study to rule out options where we can attain sufficient 
information, 

• begun a process to procure support for technical investigations into options for which we do 
not have sufficient information to form a robust view of their feasibility, and 

• engaged with stakeholders to draw out their ideas for non-hydro developments, and test our 
approach to date. 

 
We discuss each of these pieces of work and our findings in turn. 
 
We are procuring expert support on the feasibility of other technology options 
 
We are seeking support to further investigate the options that we have not been able to rule in or out 
with the information we have. 
 
As a first step, we have commissioned ARUP New Zealand Limited (ARUP) to undertake the drafting 
of a Technical Scope of Work for a technical investigation of the remaining options. 
 
This small piece of work is underway, and will also provide a peer review of our assessment of the 
options so far. The Technical Scope of Work will be used as an important input to a subsequent 
procurement for a provider to: 

• undertake a study that would identify the range of practical options for generating 1,000-
5,000 GWh per year of electricity for dry-year support from 2030 using: 

o biomass, biogas, and biofuels, 
o hydrogen, or other green energy vectors (e.g. green ammonia), 
o compressed air, and 
o geothermal energy. 



• work with us to narrow down the practical options into a small number of options that best 
meet our criteria, and 

• develop preferred options to a level of detail that they can be usefully compared with the 
hydro options being assessed under other workstreams. 

We are aiming to begin procurement for the investigations in September. We expect the study to 
identify between one and three options that could be alternatives or complements to Lake Onslow. 
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BRIEFING 
Enabling the transition to 100 per cent renewable electricity 
Date: 25 August 2021  
Tracking number: 2122-0510 
 
9. Additionally, this work will be an integral part of the development of an energy strategy, 
and decisions taken as part of this work could have implications for the Hydrogen Strategy. 
 
Annex One: ENABLING THE TRANSITION TO 100% RENEWABLE ELECTRICITY 
 
Ideal Future State: 

• Seasonal firming is provided by baseload green (e.g. bio-fuels or hydrogen) thermal, 
hydro or more flexible demand response 

• Daily/weekly firming of intermittent renewables is provided by flexible “green peakers” 
(biofuels or hydrogen) and increased use of large conventional batteries 

 
While ‘green’ thermal generation (biofuels and hydrogen) and batteries will replace many of the 
needed services, starting with baseload energy and daily firming, it is unclear at this stage whether 
other services such as seasonal swing and dry year provided by renewable sources will be more 
economic than traditional fossil-fuelled generation in the transition period, [remainder withheld 
under s 9(2)(g)(i)]. 
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BRIEFING 
Emissions Reduction Plan: Energy and Industry initiatives 
 
Date: 2 November 2021  
Tracking number: 2122-1451 
 
Material Out of Scope or withheld under: 

• 9(2)(f)(iv) 
• 9(2)(a) 

 
 
Completing Aotearoa's hydrogen strategy to realise its potential to reduce global emissions 
 
i Note that the following two initiatives could be progressed as part of a strengthened energy 
strategy initiative, rather than being submitted as standalone bids, and we seek your views 
on this proposal: 

1. Completing Aotearoa's hydrogen strategy to realise its potential to reduce global 
emissions 

 
Completing Aotearoa's 
hydrogen strategy to realise its 
potential to reduce global 
emissions 

Only the first component of the original hydrogen 
proposal, relating to development of a hydrogen strategy 
has been invited to the CERF process. 
 
The Minister of Finance notes that the initiative will need 
to be closely aligned with development of an energy 
strategy. We consider this bid to be a key enabler of 
future emission reductions and seek your views on 
combining this bid with an energy strategy bid. 
 
This bid will complete Aotearoa’s hydrogen strategy 
through the development of a roadmap to realise the 
potential for hydrogen production, export and utilisation 
to reduce global emissions. The roadmap will explore 
issues that need to be addressed for the use of 
hydrogen in the wider economy, and what steps need to 
be taken to resolve them. 
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Annex One 
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BRIEFING 
New Zealand Battery Project – Progress update and emerging 
findings 
 
Date: 16 December 2021  
Tracking number: 2122-1504 
 
Material Out of Scope or withheld under: 

•  
 
The NZ Battery Project has four primary work streams: 

• Work stream 3 – Other comparator technologies (i.e. non-hydro options such as 
bioenergy, hydrogen and geothermal) 

 
As a result of our short-listing process, we have focussed further work on assessing the 
potential of the following options: bioenergy, geothermal energy, hydrogen (and associated 
renewable energy vectors such as ammonia), air storage and flow batteries. There are 
several more detailed sub-options within each of these technologies. 
 
The potential of large-scale interruptible demand (such as proposed by Meridian Energy and 
Contact Energy through their Southern Green Hydrogen Project) is also being assessed in 
this workstream. 
 
We completed contract negotiations with WSP in early December, and their work on the 
feasibility study has commenced. 
 
WSP has been asked to complete three tasks: 

a. conduct a pre-feasibility assessment of options for solving the dry year problem using 
bioenergy, geothermal energy, hydrogen (or other renewable energy vectors), 
compressed or liquid air, and flow batteries, and to then provide a ranking and 
screening against set criteria, in order to help us identify the two or three most 
prospective options for detailed study, 

b. conduct a two-stage more detailed assessment of the prospective options to assess 
their technical and commercial feasibility, and the viability of integrating and 
deploying them in New Zealand by 2030, and 

c. build on the pre-feasibility assessment to evaluate the prospective options against 
evaluation criteria, to assess the options and inform our determination as to whether 
any should be developed further in Phase 1. 

 
Meridian Energy and Contact Energy updated us on their Southern Green Hydrogen project, 
which is investigating the potential of a flexible hydrogen production facility at Tiwai. It has 
sought Registrations of Interest from prospective development partners, and advised us that 
they had received a large number of responses that they are working through. 
 
We have also been considering the work they commissioned from Concept Consulting 
(Concept) titled “Potential Benefits from Large-Scale Flexible Hydrogen Production in New 
Zealand”. Initial examination from MBIE indicates the importance of the underpinning 
assumptions in informing the outcomes of the analysis. Concept’s report relies on 
assumptions around the willingness of a hydrogen producer to turn down when electricity 
prices are high. That willingness, and the extent to which it could be relied upon long-term, is 
a key determinant of whether a flexible hydrogen production facility could contribute to dry 
year security. 
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Emerging findings 
Early indications are that all non-hydro options have challenges 
 
Hydrogen has inherent challenges because it is difficult to store a low-density, highly 
flammable gas. New Zealand does not have the obvious underground geological features, 
such as salt caverns, that other countries are considering for direct hydrogen gas storage. 
 
Processing hydrogen into a more storable product, such as ammonia, is an alternative, but 
adds cost and other complexities when stored at the very large quantities required for dry 
year storage (for example, ammonia, is explosive, flammable and very toxic). 
 
Given the storage challenges, importing hydrogen when required, or interrupting the 
domestic production and export of hydrogen may be the options that are lowest cost and 
risk. However, the technology and markets for green hydrogen and renewable energy 
vectors are still immature and uncertain, and may not be able to provide the scale we require 
in the 2030s at a realistic cost. 




