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A brief  overview of  challenges and opportunities

3

What is Allen & Overy seeing in the worldwide green hydrogen market?1

Which use cases provide the main opportunities for green hydrogen?2

What are the key structuring and commercial challenges for green hydrogen projects? 3
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What are we seeing and 
where are the 
opportunities?
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Hyphen Namibia

Large-scale green 

hydrogen project
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ACES Delta salt

cavern project

Hydrogen storage project in 

Utah

Eneus Energy

Platform to develop 14GW+ 

portfolio of green ammonia 

projects in the UK and US

A snapshot of  what we are seeing in the green H2 market

Humber H2ub

Low carbon blue 

hydrogen project

Big Hill project

Energy storage, green 

hydrogen and green 

ammonia production 

platform 

Hive Hydrogen

Coega large-scale hydrogen and 

ammonia project

Vertex 

First-of-a-kind blue 

hydrogen project 

Holmaneset project 

300MW green ammonia 

project

Port Bonython

Large-scale green 

hydrogen and green 

ammonia project

German green 

hydrogen 

Integrated green

hydrogen project

and LNG terminal

Omani green 

hydrogen projects

Four independently 

developed green 

hydrogen and ammonia / 

methanol projects

UAE hydrogen and 

ammonia

Multi-phased green 

hydrogen and ammonia 

export project 

US SAF Portfolio
Development of several pilot 

and full scale

projects

SAF project 

Project to produce 

sustainable aviation fuel 

through a JV company in 

Latin America

Moroccan 

hydrogen and 

ammonia

Green hydrogen project 

for export via green 

ammonia

ATOME 

420MW hydrogen and 

ammonia project 

CWP green hydrogen 

portfolio

Seven projects across Africa, 

South America and Australia

Green Marine Corridors

 Global portfolio of green 

hydrogen to ammonia and 

methanol plants

Ambient US projects

Acquisition of green 

hydrogen projects developed 

by Ambient

FlagshipONE 

Green methanol 

project to supply e-

methanol to the 

shipping industry

NEOM green 

hydrogen

World-scale 1m+ tpa 

integrated green hydrogen 

and ammonia project 
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A Methanol

Shipping*

Vintage and Muscle Cars**

Light trucks

Mid/Low-Temperature Industrial Heat Domestic Heating

Hydrocracking DesulphurisationHydrogenation

Remote and Rural TrainsLight Aviation Local Ferries

Biogas Upgrading

Jet Aviation**B

C

D

E

UPS

Non-Road Mobile MachineryCoastal and river vessels

Fertiliser

No real alternative Biomass/biogas OtherElectricity/batteriesKey:

Steel Long Duration Grid BalancingChemical Feedstock

Source: Michael Liebreich/Liebreich Associates, Clean Hydrogen Ladder, Version 5.0, 2023.  Concept credit: Adrian Hiel, Energy Cities. CC-BY 4.0

F

Unavoidable

Uncompetitive

Bulk Power Imports

Power Generation Using Non-Stored Hydrogen

G

Long Distance Trucks and Coaches High-Temperature Industrial Heat Generators

Commercial Heating*** Island Grids Short Duration Grid BalancingRegional Trucks

*As ammonia or methanol   **As e-fuel or PBTL   ***As hybrid system

Urban Delivery and Taxis Bulk e-Fuels2 and 3-WheelersMetro Trains and Buses Cars

Liebreich’s Hydrogen Ladder
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https://www.linkedin.com/pulse/hydrogen-ladder-version-50-michael-liebreich
https://creativecommons.org/licenses/by/4.0/deed.en
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Key issues in 
developing and 
financing green 
hydrogen projects



ONSHORE 

and/or 

OFFSHORE 

WIND

SOLAR PV

POWER

BATTERY 

STORAGE

DESALINATION / 

OTHER WATER 

SUPPLY

SEAWATER

HYDROGEN 

ELECTROLYSIS

H2O

H2 H2

HYDROGEN STORAGE

Renewable

Generation

Revenue/

Offtake

Storage and

Production

Hydrogen

Production
Desalination Supporting

Infrastructure

ELECTRICITY 

GRID?

AMMONIA 

PRODUCTION 

and STORAGE

SALE OF 

WATER

SALE OF 

ELECTRICITY

SALE OF 

HYDROGEN

SALE OF 

AMMONIA

H2O

NH3

H2

CONNECTIONS 

TO OTHER 

INDUSTRIAL 

COMPLEX/USE?

EXPORT 

and/or 

 DOMESTIC 

SUPPLY?

NH3

H2

Green Hydrogen Project 
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Defining scope and risk profile for all relevant project parties will drive overall structuring and approach to financing (including 

JV structures, project counterparty selection and risk allocation in project agreements) 
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Hydrogen projects hot topics

Delay + 

performance LDs

Long lead items 

(WTGs, 

electrolysis) 

N# of Construction 

packages?

Technology 

licenses

Contractor(s) 

credit

Completion Tests

Carve outs from 

Lump Sums?

LTSAs Internal vs 

external O&M

Intermittent Power +

One production chain 

Secondary revenue 

Domestic supply?

Portfolio offtakes 

or aggregators

Low carbon 

certification + RED III

“Long term” + debt 

capacity (OECD) 

+ price risk 

Options +

phasing

Sponsors roles + 

alignment of Interests 

+ exit strategies

Sponsor credit + 

platform financings

Project on

Project risk

Shared

Facilities

Phasing +

Expansions

Country Rating 

and liquidity

Host government 

agreement

Subsidies + 

Grants

Successful 

H2 Project

Scope

Country

Equity

Offtake

Completion

Life cycle

Completion Support?

OEMs to O&M phase?

Opex to Offtaker? Offtaker equity?

Local/ GRE equity?

Integrated Project?

Inflation

No bankable 

market price?

Market risk

Successful 

Hydrogen 

Project
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Three fundamental decisions to be made:

Long term offtake 
commitment – bankable?

Integrated vs Non-Integrated 
Structure?

Procurement strategy and 
level of Completion Support?

Sponsor value

Partner 
Strategy

Government & 
Regulatory 

Engagement

Funding 
strategy

Tax and 
transfer 
pricing

Integrated 
Project?

Co-Sponsor 
risk appetite

Contracting 
strategy

These 3 key decisions will lead to the next set of key structuring decisions through an iterative dialogue to 

drive an overall business model.

10
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Interdependencies
Sponsor 

value

Risk appetite

Offtake risk

Construction 
risk

Country risk

Debt Capacity
Co-sponsor 

drivers

Co-sponsor 
credit

Host 
government 

drivers

Hurdle rates 
of return

Tax risk 
appetite(s)

Understanding and dialogue

Understanding interdependencies across the business 

model is a prerequisite for delivery 

Understanding the overall risk appetite will drive speed of 

delivery and consistent messages to the market

Business model that works for the Project

Risk and its allocation will drive the structure(s) alongside 

an integrated financial model

Determining the business model will drive the tax and 

legal inputs (not the form of company or organization 

driving risk) 

Dialogue between work streams is critical and 

involvement of cross work stream expertise (tax, transfer 

pricing, financing and legal) will assist in fast-track 

solutions

11



Offtake, offtake, offtake



Offtake is critical: what are the drivers & interdependencies?

A selection of key questions

Investor risk profile?
Risk between the project and 

offtakers?

Who will bear sales price risk 

(downstream price risk)?

Procurement and plant capacity/

offtake volumes?

How many products or revenue 

streams?

How does an accelerated timetable 

impact fuel offtake structure and/or 

approach?

Consistency of offtake 

agreements?

How will lack of green index/ 

benchmark pricing impact the 

structure?

Tax, accounting and transfer 

pricing advice?
Green certification processes?

Domestic market obligation?
Intermittency risk and excess 

volumes (above ACQ)?

Can an aggregator offtake 

approach work?

Will different partners have 

different rights to offtake?

How to retain future flexibility?
Accounting treatment of long term 

offtake commitments?
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Sponsor value

Scope of 
Project

Contractor 
Credit and 

capacity risk

Country risk

In country 
experience

Define Green
Completion 

Support

Co-sponsor 
drivers

Different parts 
of Project

Debt capacity

Risk appetite(s)
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Thank you
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