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As the UK’s clean energy champion, our 
investment programme could reach £40bn 
in the next decade - and as part of that 
we’re developing hydrogen projects across 
production, storage and power generation.

We power change.

Unlocking the 
hydrogen value
chain
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DEAR FRIENDS AND COLLEAGUES

 It was my great pleasure to welcome you to the Aurora 
Hydrogen Conference 2023. Building on the success of our first 
Hydrogen Conference, the event attracted even more attendees, with a 
high level of engagement with the keynote and panel sessions, as well as 
energetic networking in between. 

The significant progress being made in developing a hydrogen economy 
in Europe contextualised this conference. Since the Energy Crisis, the 
level of policy focus to bring hydrogen policy ambitions to reality has 
remained extremely high. Hydrogen standards are largely settled, 
enabling the European Commission, Members States, and the UK 
Government to advance with support schemes for hydrogen production 
and usage. The industry is also gearing up, with the pipeline of projects 
continuing to increase and the supply chain scaling up its capabilities.

The Aurora Hydrogen Conference focused on the barriers and enablers 
to delivering on the hydrogen opportunity—with a particular focus on 
how subsidy eligibility rules and offtaker requirements shape economic 
business models and project investibility. 

I hope this highlights pack helps to distil our main takeaways from the 
day. It is impossible to do justice to the experience of being there and the 
richness of the questions and challenges in the room, but we hope this 
is a useful synopsis. 

We were incredibly grateful to be joined by thought leaders from 
industry and government who provided their views on the challenges 
and solutions to deliver our hydrogen ambitions. Many thanks to the 
following speakers for bringing their insights to our panel sessions: 
Alexander Voigt, Bart White, Catherine Raw, Colin Hudson, Dalia 
Majumder-Russell, James Richardson, Jeremy Smith, Liliya Ivanova, 
Paro Konar, and Stefanie Hiesinger. 

We are very grateful to our Premium Partner SSE, our Panel Partners 
CMS and HH2E, and our Branding Partner, Clarke Energy, for supporting 
the event and making it a success.

Finally, thank you to the team at Aurora, including the panel chairs and 
keynote speakers, but especially to Ángel Cervera, Ethel Chiodelli, and 
Narcisa-Camelia Danila for their commitment and hard work in bringing 
this major event to fruition.

We look forward to welcoming you to future Aurora conferences, and 
let’s keep the conversation going in the meantime! 

 Richard Howard, 
Global Research Director, Aurora
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HYDROGEN
MARKET SERVICES
Your all-inclusive Hydrogen Market Service 
featuring analysis, forecasts, timely insights, 
and networking opportunities with senior 
representatives from industry 
and government.

What does the 
Hydrogen Market Service include?

The biannual European Hydrogen Market 
Attractiveness Report (HyMAR) compares the 
most attractive hydrogen markets, analysing 
supply and demand scenarios by country and 
sector, providing you with key insights such 
as policy developments. 

The global electrolyser project database 
keeps you informed with all key projects listed 
and updates to the development pipeline.

Hydrogen prices and Levelised Cost of 
Hydrogen (LCOH) forecasts provide you 
with the cost of producing hydrogen and the 
future return—the metrics you need to build 
business cases for hydrogen assets. 

Timely Strategic Insight Reports equip you 
with deep dives into topical issues in the 
evolving hydrogen market exploring 
country, policy, and technology.

Need something more bespoke? Our Advisory team can offer tailored research, 
with recent projects including pricing analysis, asset forecasting, and strategic reviews.

Available 
in EUROPE 

& APAC

CLICK HERE      to access a redacted HyMAR report

https://auroraer.com/hydrogen-at-aurora/


INTERVIEW AND Q&A: 
A DEEP DIVE ON THE HYDROGEN POLICY  
IN THE UK

Dan Monzani, Managing Director, UK & Ireland, Aurora

Speakers:

Colin Hudson, Managing Director of 
Banking & Investments, UKIB 

Paro Konar, Director for Hydrogen & Industrial  
Carbon Capture, DESNZ

PROGRAMME HIGHLIGHTS

Summary:

 The future of the hydrogen economy is expected to be 
supported both by government policy and by private sector investment. 
Ambitious yet attainable government targets are expected to catalyse 
private investment in the hydrogen sector, addressing current 
challenges and advancing planned projects to Final Investment 
Decision (FID) stage. The Energy Bill, currently under consideration in 
Parliament, will play a pivotal role in shaping the UK’s hydrogen and 
Carbon Capture Storage (CCS) economy, with a crucial emphasis on 
funding certainty.  

Highlights include the following: 

• Paro Konar of DESNZ stressed the government has no intention 
of changing its hydrogen ambition. The Prime Minister’s recent 
speech aimed to clarify how these commitments would be realised. 
The government’s immediate objective is to have the first round 
of electrolytic allocation projects (up to 250 MW) to reach FID by 
year-end.  

• Additionally, the Energy Bill in Parliament will prioritise ensuring 
funding certainty. A funding mechanism that is further up the value 
chain is currently being considered, which will include applying a 
levy on energy producers in order to augment government funding. 

• Colin Hudson highlighted the distinctions between conventional 
financial institutions and the UK Infrastructure Bank (UKIB), 
a state-owned development bank established to support the 
government’s goal to reach Net Zero by 2050. Unlike traditional 
institutions, the UKIB offers a broader range of financial products, 
including bridge loans, mezzanine financing, pure equity, and 
senior debt. It maintains a strategy-agnostic approach and 
exhibits a greater risk appetite, allowing for lower hurdle rates in 
investments related to low-carbon projects.

Summarising Paro’s remarks, the government’s commitment to 
hydrogen remains unwavering, with a continued focus on successful 
delivery. The Prime Minister’s speech aimed to provide clarity on how 
these commitments will be translated into concrete actions.
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AURORA KEYNOTE  
ELECTROLYSER BUSINESS MODELS  
& SUBSIDY ELIGIBILITY 

Speaker: 

Dilara Caglayan, Lead Expert, European Hydrogen, Aurora

Summary:

 “Compared to last year, we now importantly have a definition 
of green Hydrogen allowing dipping into subsidies which are required 
for hydrogen investment in most EU countries.” 

Like any investment, successful hydrogen projects hinge on three key 
factors: capital costs, operational costs, and revenues. While we have 
made significant progress in addressing the first two, revenue remains 
uncertain, primarily due to challenges with securing offtakers and the 
attraction of subsidies. Accessing subsidies requires hydrogen business 
models to meet standard criteria, which were somewhat unclear 
until the recent EU approval of a renewable hydrogen definition. This 
definition mandates that assets demonstrate additionality and establish 
temporal and geographic correlations.

These criteria are restrictive, but the delegated act explicitly defines 
four distinct business models that can bypass some of these criteria. 
These models include the co-located grid model, the 90% renewable 
grid model, the only curtailed power model, and the low carbon intensity 
model. Their suitability varies by country, depending on weather 
patterns and grid infrastructure. For instance, co-located grids are 
profitable in Spain due to high solar load factors, while 90% renewable 
grids are feasible in Sweden, Norway, and Denmark by 2030, offering 
tax exemptions for green hydrogen, creating a profitable scenario. The 
curtailed model is most cost-effective in Ireland due to substantial wind 
curtailment.

Key messages include the following:

• REDII compliance is mandatory for EU Hydrogen Bank subsidies 
and many national or import support schemes for renewable 
hydrogen.

• The most cost-effective REDII compliant electrolyser business 
model varies from one country to another. In Scandinavia, fully 
grid-connected electrolysers are projected to produce renewable 
hydrogen for less than 3 €/kg by 2030.

• Electrolyser projects in Denmark, Sweden, Norway, Ireland, and 
Spain can potentially be profitable without subsidies by 2030 if a 
pay-as-produced offtake agreement is secured. However, in other 
countries, up to 2.5 €/kg Hydrogen support may be needed to 
create economically attractive business models.
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Click HERE to view the presentation

https://auroraer.com/wp-content/uploads/2023/10/Dilaras-Keynote.pdf
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PANEL DISCUSSION 
OPPORTUNITIES & CHALLENGES IN 
ELECTROLYSER ECONOMICS & FINANCING  
Chair: Adjmal Sirak, Project Leader, Aurora 

Speakers: 

Alexander Voigt, Co-Founder & Board Member, HH2E

Dalia Majumder-Russell, Partner (Energy), CMS 

Liliya Ivanova, Director, Origination & Execution, 
InfraRed Capital Partners

Stefanie Hiesinger, Head of Unit – Low Carbon Solutions,  
DG CLIMA, European Commission 

Summary:

 The session on “Opportunities and Challenges in Electrolyser 
Economics and Financing” featured experts in the field who discussed 
the investment climate for hydrogen electrolyser projects in Europe 
and the UK, along with the significance of long-term hydrogen off-
take agreements. They also examined efforts to bridge the gap 
between production costs and willingness of offtakers to pay. The 
panel emphasised the necessity for a clear regulatory framework and 
economic incentives to support the growth of the hydrogen industry. 

Highlights include the following: 

• Liliya Ivanova emphasized the progress made in the hydrogen 
sector but also highlighted the importance of economics, subsidy 
support, and clarity in regulations. 

• Dalia Majumder-Russel discussed the challenges of aligning 
producer costs with off-taker willingness to pay, as well as the 
need for market development. 

• Stefanie Hiesinger highlighted the European Union’s Innovation 
Fund and pilot auctions as tools to reduce production costs and 
stimulate hydrogen projects. 

• Alexander Voigt stressed the necessity of an integrated approach 
and compared the development of the hydrogen industry to the 
past development of the railway system. He called for greater 
support and incentives to drive demand. 

In this discussion, experts delved into the complexities of hydrogen 
economics, the regulatory landscape, and the critical role of long-term 
contracts in underwriting electrolyser investments. Ultimately, they 
highlighted the need for a comprehensive and supportive framework to 
propel the hydrogen industry forward. 
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Minimise Your EPC Risk  
Multinational power project delivery company, specialising  

in low carbon, hybrid and flexible energy solutions.

Renewable gas fuelled engines, BESS and hybrid power, 

backed by strong balance sheet and aftersales support.

-   >£3b power projects delivered globally. 

-   >£700m and 1.8GWe of generation assets deployed in the UK. 

-   400 UK employees with 24/7 national service support coverage. 

-   Project feasibility, specification, and planning assistance to

Supporting 
Net-Zero

Tel:  +44 (0)151 546 4446   

uk@clarke-energy.com  

www.clarke-energy.com 

detailed design, construction & aftersales support.



AURORA KEYNOTE  
HYDROGEN OFFTAKE AGREEMENTS:  
KEY CONSIDERATIONS FOR DEVELOPERS

Speaker: 

Emma Woodward, European Hydrogen Market Lead, Aurora

Summary:

 In the absence of a merchant market for low-carbon hydrogen, 
long-term Hydrogen Purchase Agreements (HPAs) with creditworthy 
counterparties are required to make hydrogen projects bankable and to 
enable access to available subsidies.

What are the key considerations when setting up a HPA?

Key commercial and legal clauses in a hydrogen purchase agreement 
will include the offtake price, volume, and quality of hydrogen. However, 
further legal terms will be required to manage other risks involved in 
construction, certification, operation, transport, and regulation.

What are the main drivers of HPA prices?

Offtake prices will be determined by the cost of producing, storing, 
and transporting hydrogen, and any subsidies that are available to the 
hydrogen producer. Analysing the levelised cost of hydrogen production 
from a co-located electrolyser with a grid connection in GB, Emma 
showed that, assuming the project receives a £3/kg subsidy, it would 
require an offtake price of £3.4/kg for an NPV = 0 business case in 2030.

HPA pricing structures include power-price-indexed Power Purchase 
Agreements (PPAs), fixed price PPAs, and less common ‘tolling models’ 
in which the hydrogen offtaker is responsible for purchasing the power 
required for hydrogen production.

Offtake profiles also impact prices, with baseload and regular daily 
offtake patterns coming at a significant premium compared to offtake-
as-produced profiles.

How will HPAs interact with subsidies?

At present, most hydrogen projects are not economically viable without 
subsidy. While government support can transform project business 
cases and enable producers to offer hydrogen below production cost, 
HPAs need careful structuring to avoid undermining access to subsidy 
payments. Projects must ensure eligibility by meeting criteria such as 
carbon intensity thresholds and offtaker eligibility requirements.

Click HERE to view the presentation
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PANEL DISCUSSION 
HYDROGEN USERS & 
OFFTAKE AGREEMENTS  
Chair:  Richard Howard, Global Research Director, Aurora 

Speakers: 

Bart White, Managing Director, Santander 

Catherine Raw, Managing Director, SSE Thermal

James Richardson, Director of Analysis, 
Climate Change Committee 

Jeremy Smith, Head of Hydrogen Business 
Development - UK, RWE Generation 

Summary:

 The vitality of the hydrogen market hinges on consumers, yet 
producers face hurdles, including the lack of offtakers, revenue support, 
certification issues, production-offtake mismatch and a deficiency in 
hydrogen storage and transport infrastructure. Encouragingly, there is 
momentum in bridging supply and demand through initiatives such as 
the double-sided H2Global auctions, contract for difference schemes to 
offset the cost of green premium, and the construction of production 
sites within an offtake cluster. The expert panel delved deeper into 
offtake sectors, agreements, buyer-seller dynamics, and financing.

Key takeaways from the discussion include the following:  

The Climate Change Committee anticipates a 100 TWh demand by 2035 
in the UK on its path to Net Zero. James Richardson emphasises three 
pivotal offtake areas: hydrogen’s vital role in supporting renewable 
energy in the power sector during extended periods without sunlight, 
the urgent need for high-temperature heat industries to decarbonise, 
and the growing use of ammonia in the shipping industry. Looking 
further to 2050, there is an expectation of a substantial reinforcement 
of these targets. 

Catherine Raw stressed the importance of storage, stating, “You’ll 
require a buffer, not only to handle the intermittency of green hydrogen 
but also to manage the intermittent demand for green hydrogen.” The 
value of storage in relation to the overall levelised cost of hydrogen is 
a critical consideration; these concepts remain untested in practice. 
Aligning offtake with production, initially through local networks and 
storage, will be vital, mirroring the gas system’s approach.

Bart White addressed the intricacies of financing with respect to offtake 
agreements, saying, “If you want debt, you have to navigate bankability.” 
Evaluating a project’s bankability in the nascent hydrogen market is 
complex. The outlook for various types of offtakers is exceptionally 
challenging, each presenting unique hurdles that banks must carefully 
evaluate. 
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WATCH THE 
HIGHLIGHTS VIDEO
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https://vimeo.com/872874769?share=copy


SELECTED PHOTOS
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We thank our partners for supporting the 
Aurora Hydrogen Conference 2023

Premium Partner: Partners:

CMS is an international law fi rm 
that helps clients to thrive through 
technical rigour, strategic expertise 
and a deep focus on partnerships.

cms.law

For 25 years, CMS has worked with policymakers 
and regulators, creating the legal frameworks 
on which many energy markets operate. So to stay 
ahead in your energy sector, choose the legal team 
who helped to shape it.

In energy law, we don’t 
just anticipate change.



Battery Conference
London 2023

Wednesday 8 November
The need for flexible energy storage is increasing 
with rising decarbonisation ambitions & growing 

renewables penetration. Blending Aurora’s innovative 
analysis with perspectives from industry experts, 

attendees are guaranteed to be intellectually 
challenged at this leading event.

For more information about our events, please get in touch:

Ángel Cervera, Event Content Producer, Aurora 
T: +44 1865 952700    ukevents@auroraer.com

Ethel Chiodelli, Events Logistics Coordinator, Aurora
M: +44 (0)78 53 195647    ukevents@auroraer.com

Find out more, visit: https://auroraer.com/events

SpringForum
Oxford 2024

Tuesday 26 March

The Aurora Spring Forum will return for its 10th edition 
in 2024! This is the leading annual gathering of the 

European energy industry, bringing together 
thought-leaders from across the globe.



CRITICAL 
ENERGY 
MARKET 
ANALYTICS

Scan here for our contact details


