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Foreword
In November 2020, we welcomed the Prime Minister’s Ten Point Plan for 
a Green Recovery. We believe that it is essential for industry and private 
sector to now take up the mandates established to realise these targets 
and ambitions. In a year when world leaders gather in the UK for COP26, 
it is essential governments establish further mechanisms to adhere to 
the Paris Climate Agreement (2016) and other protocols. 

In order to unlock the full potential of a net zero energy sector, the Northern 
Ireland Executive must deliver on its responsibilities by supporting mutually 
dependent projects to be designed, built, and operated in a cohesive 
manner. If we are to achieve net zero, we must utilise the best systems 
and recruit the best talent that Northern Ireland has to offer. 

Islandmagee Energy is committed to transitioning its salt cavern gas 
storage facility to one which will be capable of large-scale hydrogen 
storage, conditional to further regulatory approvals specific to hydrogen.

It is committed to working with all Government departments and parties 
to adequately recognise the importance of large-scale gas storage 
in providing security of supply and the stability of gas prices. Should the 
potential for hydrogen storage at Islandmagee be fulfilled, it will accelerate 
the decarbonisation of the energy sector in the UK but also the Republic 
of Ireland. Whilst any final investment decision will be contingent on 
the progress of policy frameworks which support the delivery of shared 
infrastructure and clear routes to market for hydrogen technologies, 
Islandmagee Energy is committed to ensuring the realisation of the 
Government’s net zero ambition. 

To achieve Northern Ireland’s ambition, our leaders must recognise 
the engineering challenges involved, and the impacts of delayed 
decision-making. The Climate Change Committee’s 2020 report(1) made 
it very clear that governments need to “act courageously” and seize this 
opportunity for our society, energy sectors, economy and the environment. 

John Wood
Director 1 (Climate Change Commitee - Reducing UK emissions Progress Report to Parliament)



Executive Summary
Northern Ireland’s (NI) commitment to UK 
net zero requires a reduction of greenhouse 
gas (GHG) emissions by at least 82% compared 
to 1990 levels. In 2018 a 20% reduction had been 
achieved in NI compared to 43% for the whole 
of the UK and 45% and 46% in Scotland and 
England respectively. Acceleration is required 
to bring NI to similar levels and rapidly move 
beyond strategy and support industrial trials 
and fullscale deployment. 

NI imports 90% of its energy and targeting 
net zero presents a prime opportunity to not 
only decarbonise the energy system but also 
reduce reliance on imports. With bold ambition, 
NI can transition to become a net energy 
exporter to both Great Britain and the Republic 
of Ireland by optimising and building on 
existing infrastructure.

Natural resources, such as wind, sun and 
tidal energy, are available to displace fossil 
fuels which currently make up 87% of current 
energy mix (see graph below). 

Current 
proportion 
of fuel within 
final energy 
demand

(from Fig 4.11 data, Future Energy Decarbonisation Scenarios, Northern Ireland)
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Executive Summary (continued)
These resources can be used to produce hydrogen. 
Hydrogen, when coupled with the large-scale hydrogen 
storage at Islandmagee, has the potential to provide a 
flexible, secure energy system for electricity generation, 
heating and transport applications. 

Salt cavern hydrogen storage at Islandmagee 
provides the only large-scale option on the island 
of Ireland, with potential storage of two to three TWh of 
hydrogen. This technology is proven and safe, and the 
facility can transition from natural gas storage through 
hydrogen/ gas blends to 100% hydrogen storage. 

Islandmagee provides the ideal location for a 
large-scale hydrogen hub with its unique geology, 
interconnectors for gas and electricity, power generation 
facilities, ports at Larne and Belfast and the major 
population centre of Belfast and the surrounding areas. 

With a development time of six to seven years for 
hydrogen storage, government support and investment 
decisions are essential and urgent if the 2030 ambition 
for a hydrogen economy is to be realised. 

Large-scale hydrogen storage provides the 
lowest cost option1 for all consumers, supporting 
the ambition for affordable energy, whilst ensuring 
energy security. Only then can NI unlock investment, 
economic growth and skilled jobs, as well as deliver 
societal and environmental benefits derived from 
reducing GHG emissions such as improved air quality 
and sustainable development, to truly support NI’s 
net zero ambition. 
1 NUI Galway – Hydrogen, exploring opportunities in the Northern Ireland energy transition, March 2021



Transitioning Northern Ireland’s Energy

Key Facts: Current NI Energy

40%
of electricity is generated by 
renewables but generation is 
only possible 25% of the time.

Fossil fuels supply 

87%
of energy needs.

9 in 10 
units of energy used 
in Northern Ireland are 
imported.



10 11

Decarbonising the 
Economy
Northern Ireland is targeting net zero 
carbon energy by 2050 as part of the 
UK’s approach to tackling and responding 
to climate change.

Since the late 1990s, GHG emissions 
in Northern Ireland have reduced by 
around 20%, however, a more significant 
step-change is required to achieve the 
net zero target. 

Energy currently accounts for 93% of all 
carbon related emissions of which 87% 
is supplied by fossil fuels, such as coal, 
petroleum products and natural gas. The 
recent growth in renewables and green 
gas must be accelerated and expanded 
to include clean fuels, such as hydrogen, 
to meet net zero ambitions.

 The Climate 
Change Committee 
(CCC) advised 
Northern Ireland 
would not get to net 
zero GHGs by 2050. 
An 82% reduction in 
GHGs represents an 
equivalent effort and 
fair contribution to 
the UK net zero 
target. 
CCC Sixth Carbon Budget on 
9th December 2020

 Northern Ireland is uniquely positioned in the 
United Kingdom (UK) and Europe to become a leader 
in hydrogen deployment and technology. 
NUI Galway – Hydrogen, exploring opportunities in the Northern Ireland energy transition, 
March 2021, commissioned by Northern Ireland’s Department for the Economy.
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Renewables – net energy 
exporter
Renewables offer an unique opportunity 
to decarbonise electricity generation, and 
the transport and heating sectors through 
electricity and its conversion to green 
hydrogen via electrolysis of water. 

Northern Ireland has the opportunity 
to meet its own energy demands and 
transform from an energy importer to an 
energy exporter creating opportunities 
for all parts of society with the 
appropriate ambition. 

Maximise the renewable opportunity

 Ireland will 
only use 2% of its 
technical potential 
in renewable energy 
generation. 
European Council (EUCO) 2030 scenario 
predictions

Energy 
supply from 
renewables*

2021

Electricity 
supply from 
renewables*

Scale and 
availability 
of wind 
generation

13%

40%

2030
Target

29%

2050

Target

70%

Target

95%

Target

100%

* Decarbonised energy system reliant on 
intermittent generation from renewables WIND GENERATION WASTED ENERGY DUE 

TO DISPATCH DOWN
WIND SPEED NOT SUITABLE 
FOR GENERATION
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Storage - the key component in the energy system

Balancing supply with demand
Storage of energy in the form of fuel 
supplies remains a key element of a 
holistic energy system. Renewables 
used to produce hydrogen and storage 
offers a perfect hybrid solution for 
Northern Ireland’s future.

Legacy electricity systems are 
based upon dispatchable generation 
using synchronous machines. In future, 
the system is expected to be dominated 
by intermittent non-synchronous 
generating plants which cannot be 
readily despatched, wasting valuable 
clean energy.

Hydrogen unlocks the potential of this 
natural resource through safe production 
using proven technology and its flexibility 
to provide clean solutions for transport, 
heating and electricity generation.

Large scale hydrogen storage in salt caverns 
provides the key link between supply and 
demand.  This flexible proven solution 
ensures security of supply, lowest cost to 
consumers and the opportunity to transition 
from energy importer to energy exporter.

  Electricity generation 
from wind, solar, tidal 
etc.

  Hydrogen 
production from 
electrolysis including 
full use of any excess 
power when electrical 
system is constrained.

  Storage in cavern(s)

   Use when no 
renewables available 
to generate power, or 
fuel homes/industry/
vehicles

 Despite SONI’s 
success in increasing 
the level of renewable 
electricity generation on 
the grid, 17.4%, nearly 
300,000 MWh, of NI’s 
wind generation failed 
to reach consumers due 
to dispatch down in the 
first half of 2020. 
NUI Galway – Hydrogen, exploring 
opportunities in the Northern Ireland energy 
transition, March 2021

 Pure hydrogen has been safely 
stored in underground salt caverns in Texas 

USA and Teesside, UK for over 50 years. 
Picturing the value of underground gas storage to the European hydrogen system, 

Jun 2021, Gas Infrastructure Europe

 Modelling has 
consistently shown 
that energy systems 
with large scale 
hydrogen storage 
providing supply and 
demand balancing 
reduce the overall 
cost of energy by 
up to 15% 
Imperial College London

16
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Bold ambition required to 
achieve storage needs
Hydrogen storage needs expressed in 
TWh have recently been presented by Gas 
Infrastructure Europe (GIE) with estimates of 
72 TWh hydrogen storage requirements across 
Europe by 2030 and over 400 TWh by 2050. 

For the island of Ireland hydrogen storage 
of around 0.4 TWh is required to meet 2030 
targets with seven to eight TWh predicted for 
2050. These predictions are consistent with 
other modelling of hydrogen storage demand 
for the island (see below). 

Significant levels of storage are also required 
in GB where the hydrogen market is expected 
to grow rapidly based on hydrogen production 
plans in the regional industrial clusters. 

The Islandmagee gas storage facility 
can store around 1.2 TWh with potential 
to double or triple the capacity if further 
caverns are developed.

Without large-scale hydrogen storage 
(>0.3 TWh) NI cannot transition to an 
effective hydrogen economy. 

Each Islandmagee cavern 
could provide hydrogen to:

Heat all homes 
connected to NI 
gas network for

2 weeks

Power all of Northern 
Ireland’s buses for

6 Monthss

Provide fuel for a 
500MW station for

3 Days
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Storage - the scale of future needs

 Island of 
Ireland hydrogen 
storage demand 
of up to 3 TWh for 
electricity system 
and 8 TWh for 
whole energy 
system. 
Interreg North West Europe 
GenComm Hydrogen Ops Webinar 
Apr 2021

Typical scenario showing supply and demand profile 
and storage operations

 In a scaled-up hydrogen 
market and advanced climate 
scenarios, large-scale hydrogen 
storage plays a critical role. Both the 
gas (hydrogen) and electricity supply 
and demand variability will need 
to be managed on all timescales 
(hours, days, weeks, seasons). 
Picturing the value of underground gas storage 
to the European hydrogen system, Jun 2021, 
Gas Infrastructure Europe

1 TWh is 
equivalent 
to Belfast 

domestic gas 
consumption 
for 9 months

Diagram from DCU SEAI Project
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Islandmagee – The natural choice
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Overview
The Islandmagee gas storage facility 
is located on the Islandmagee peninsula in 
County Antrim. The facility when operational 
will provide flexibility for the gas network and 
will be the only large-scale storage facility 
on the island of Ireland.

The state-of-the-art facility is designed 
for maximum flexibility and is able to rapidly 
switch between import and export of gas to 
respond to meet changing demands.

The majority of the components will be 
suitable for hydrogen storage to allow the facility 
to transition easily from natural gas to a blend of 
natural gas and hydrogen, and ultimately 100% 
hydrogen operations. Other components may 
require modification or replacement.

The facility includes:
  Seawater Pumping Station – abstraction 
of seawater from Irish Sea for cavern 
development
  Seawater Booster Station – seawater and 
brine pumping, and brine filtration and 
degassing facility
  Gas Injection and Withdrawal Plant – 
metering, compression and drying facility, 
site of main control and admin facilities
  Wellsite – wellheads and interconnecting 
pipework between the caverns and leaching 
/ gas plants
  Caverns – seven 200m high caverns in the 
Permian salt layer approx. 1.5 km beneath 
Larne Lough

Islandmagee salt cavern storage facility  Islandmagee gas storage will be 
the ONLY large-scale storage facility on 
the island of Ireland. 
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Gas facilities for storage 
operations
The Islandmagee gas storage facility 
has proven mature technology used in similar 
facilities across the UK and Europe. The facility 
is designed to relevant Northern Ireland, GB 
and International design standards to provide 
a safe and best practice facility. The facility 
stores gas produced by others to balance 
supply and demand in the gas network.  

Gas is imported from and exported to the 
existing Scotland-Northern Ireland Pipeline 
(SNIP) at the adjacent Above Ground 
Installation (AGI).

The gas facilities include:
  Metering equipment
  Compression equipment to inject gas 
into the caverns
  Heating and drying equipment to 
remove any moisture from the cavern 
gas before export

The overall facility includes interconnecting 
pipelines, utilities, and associated 
infrastructure. The gas plant site contains 
the administrative, security and control 
building that is permanently occupied for safe 
operation of the gas storage facility.

The facility will create jobs and spending 
within the economy with:
  400 direct jobs will be created, as well as 
between 800 and 1,200 indirect jobs (e.g. 
within the supply chain) during construction
  60 direct jobs will be created and between 
120 and 180 indirect jobs during operations
  Many of the jobs created will be skilled 
Science, Technology, Engineering and 
Mathematics (STEM) jobs.
  For every £1 million of capital expenditure 
during construction it is estimated a further 
£2 million will be created in the economy.
  400 jobs during construction is expected 
to bring around £7 million into the local 
economy.

  60 permanent jobs during operations are 
expected to bring in around £1 million into the 
local economy plus a further £2-3 million if a 
further 120 to 180 indirect jobs are created.

Islandmagee salt cavern storage facility
 Once fully operational Islandmagee 

gas storage can export 24 MSCMD of 
gas – equivalent to four days use for 
all connected homes across the island 
of Ireland. 

24
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Islandmagee - the heart of the clean energy valley
The Islandmagee peninsula in County Antrim is the ideal location for a large scale, centralised 
clean energy valley. The valley is the heart of the new energy economy.

1. Salt layer suitable 
for storage caverns
Northern Ireland has a rich 
geological heritage and 

beneath the Islandmagee and wider 
area are deep layers of salt deposits, 
which are only found in this area. The 
depth of the Permian Salt at approx. 
1.5 km is ideal for storage caverns.  

  Proven technology for gas storage 
around the world, including the UK 

  Excellent safety record 

  Flexible operation against intermittent 
and varying demands 

2. SNIP Interconnector
Northern Ireland is connected 
to Scotland via a 135 km 24” 
gas pipeline (called SNIP) 

which provides the natural gas supply 
to NI from GB.  

  Local pipeline AGI provides excellent 
connectivity to the gas network 

  Currently supplies natural gas, 
expect up to 20 vol% hydrogen content 
in future years 

  Export route for clean hydrogen from NI 
to support UK net zero target  

3. Moyle Interconnector 
Northern Ireland is connected 
to Scotland via a 500-MW high 
voltage (Moyle) interconnector, 

which links the electricity grids through 
submarine cables between Ballycronanmore 
and Auchencrosh in Ayrshire.  

  Local electrical infrastructure provides 
excellent connectivity for the storage facility 
and from potential new valley facilities, like 
renewables

  Electricity grid is increasingly important as 
renewable energy and electrical demand 
increases

  Potential location for tidal and offshore 
power cable landfalls. 

4. Large-scale 
power generation
Large-scale power generation facilities 
are located on Islandmagee. The 

facilities include modern gas turbine plant fired on 
natural gas from the NI network.   

  Excellent large scale, base load electrical 
power as back-up to intermittent renewable 
generation when coupled with fast response 
storage facility 

  Potential for gas turbines to burn alternative 
fuels including hydrogen to decarbonise power 
generation

  Potential regeneration opportunity for valley 
facilities 
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Islandmagee - the heart of the clean energy valley

5. Tidal Power
Growth expected in tidal 
power generated electricity 
capacity between now 

and 2050 with two sites identified 
to the north of Islandmagee. 

  Fast flowing tidal currents in Irish Sea 

  Potential location for tidal and offshore 
power cable landfalls 

  Electrical infrastructure is ideal to tie-
in renewable energy for direct use  or 
production of clean fuels, such as 
hydrogen or ammonia 

7. Belfast and Larne ports
Two of Northern Ireland’s 
three main ports, the Port of 
Larne and Belfast Harbour, 

are in close proximity. 

  Port of Belfast handles almost 70% of 
NIs sea borne trade 

  Vital gateway for raw materials, exports 
and consumer goods for the entire 
island 

  Access for import or export of hydrogen, 
ammonia, carbon dioxide and other 
energy related products or by-products 
that may be part of a decarbonised 
energy system 

The valley will be a key part in delivering Northern Ireland’s ambitions 
for affordable, clean energy.

6. Belfast
The capital city of Northern 
Ireland situated circa. 20 miles 
south of Islandmagee. 

  High energy demand from domestic, 
commercial and industrial use 

  Variety of transport demands including 
buses, heavy goods vehicles, trains and 
shipping 

  Potential regeneration opportunity for 
valley facilities 

  Proximity to Ballymena – hub for 
hydrogen bus production 

8. Wind Power
Significant growth is expected 
in onshore and offshore wind 
generated electricity capacity 

between now and 2050. 

  Potential location for tidal and offshore 
power cable landfalls 

  Electrical infrastructure is ideal to 
tie-in renewable energy for direct use  
or production of clean fuels, such as 
hydrogen or ammonia 
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The Islandmagee gas storage facility 
is designed to be flexible and is ready 
to transition with Northern Ireland from 
natural gas to hydrogen.

Range of operations:

  Natural gas operation – proposed operation 
when the facility becomes operational.
  Natural gas / hydrogen operation – future 
operation when hydrogen is available.  
The gas facility can be used with natural 
gas containing up to 20% hydrogen by 
volume with minimal modifications.
  Blending – future operation. The facility 
can be configured to inject hydrogen 
into the gas network and produce a 
blend of natural gas and hydrogen for 
Northern Ireland.

   Export – proposed operation. The facility 
can export natural gas, hydrogen or 
blends of natural gas and hydrogen 
through the existing pipeline(s) to ROI 
and GB if the current bi-directional 
exemption is not renewed.

  Hydrogen operation – future operation.  
The facility can be used with 100% 
hydrogen subject some modifications 
or replacement of equipment.

Integrating hydrogen into Islandmagee storage facility

 Export – proposed 
operation. The facility 
can export natural 
gas, hydrogen or 
blends of natural gas 
and hydrogen through 
the existing pipeline(s) 
to ROI and GB if the 
current bi-directional 
exemption is not 
renewed. 

30

 Bi-directional energy interconnectors would 
provide an export route for green hydrogen to 
ROI or GB produced from excess renewables. 
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NI hydrogen demand in 2050
Up to 7 TWh per year

(from Energy Strategy for Northern Ireland, Table 1)

Storage capacity of average hydrogen cavern approximately
170 GWh and approx. 1.2 TWh with 7 caverns, 

with potential to double or triple the 
capacity if further caverns are developed

Potential SNIP hydrogen 
export capacity 

10 to 15 TWh per year

Electricity required to produce 
10 to 15 TWh of hydrogen 

for export is 
2 to 3 GW

Unlocking export potential of Islandmagee storage facility

 …due to its naturally 
occurring onshore and offshore 
wind resources, the potential 
for hydrogen exports should 
be of strong interest to NI. 
Hydrogen offers a mechanism 
to capture otherwise wasted 
renewable energy, either 
where it is stranded (not 
grid connected) or through 
curtailment (where the grid 
cannot take the generated 
power). By ‘oversizing’ 
production capacity, NI has the 
potential to use the generated 
hydrogen not only within 
its own borders but also as 
a mechanism to grow the 
economy through exporting 
and job creation. 

NUI Galway – Hydrogen, exploring 
opportunities in the Northern Ireland 
energy transition, March 2021 
commissioned by Northern Ireland’s 
Department for the Economy

Hydrogen produced from renewables 
and other sources could be exported to 
ROI and GB through existing infrastructure 
if bi-directional networks are developed.
Islandmagee gas storage facility coupled 
with the existing gas network infrastructure 
in NI  provides an export route to the GB 
network for renewable derived hydrogen 
from the island of Ireland.

IC1/2 
interconnectors 

to ROI

1 TWh is 
equivalent 
to Belfast 

domestic gas 
consumption 
for 9 months

 Regional approaches, where storage capacities are linked... and 
operate in coordination to serve larger geographical areas across national 
borders, could help optimise storage capacities. 
Picturing the value of underground gas storage to the European hydrogen system, 
Jun 2021, Gas Infrastructure Europe

SNIP 
Interconnector
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Reforming natural gas to produce 
hydrogen – “blue”
Blue hydrogen is produced using non-
renewable energy sources, such as natural 
gas, where resultant cardon dioxide 
emissions are recovered and sequestered. 
Shipping or pipeline facilities are required 
for transport of carbon dioxide.

Hydrogen production via reforming is a 
mature technology with various companies 
offering licensed processes to produce 
hydrogen at scale.

The addition of carbon capture does 
not affect this technology and various 
facilities are in development to demonstrate 
hydrogen production from reforming with 
carbon capture.

Blue hydrogen has the potential to 
kickstart the hydrogen economy through 
rapid deployment of at scale hydrogen 
production using proven technology. 
To achieve NI 2030 target of up to 2 TWh 
annual1 hydrogen production then blue 
hydrogen will need to be deployed like other 
areas of the UK and Europe. This technology 
is mature and available at the necessary 
scale, although decisive action will be 
needed to drive its development.

Green hydrogen production can be scaled up 
to support intermediate and 2050 targets.
1 Future Energy Decarbonisation Scenarios Northern Ireland, 
Figure 4.40

Hydrogen production methods

Hydrogen
Compression
and Storage

Hydrogen
to users

Renewable
Power

Water

Air

Air

NitrogenAir Separation
Unit

Oxygen

Pre-Treatment,
Reforming,

CO Shift Reactor Steam

Steam
Raising Plant

CO2
Capture

Hydrogen
Purification

CO2 Drying
Liquefaction and

Pumping or
Compression

CO2 transport
and geological

storage

Natural Gas /
Biogas / Waste Gas

 The H-vision approach has the sheer potential to give 
the hydrogen economy in and around Rotterdam a flying 
start, by establishing... the production of “blue hydrogen” 
and paving the way towards the large scale use of ...“green 
hydrogen”. This is an important contribution to both the 
climate goals and the sustainable economy of the future.

Implementing this blue hydrogen concept would 
significantly help the Dutch government to realise the 
climate change targets set out for 2030. 
Blue hydrogen as accelerator and pioneer for energy transition in 
the industry, H-Vision, July 2019
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Renewable powered hydrogen – 
“green”
Green hydrogen commonly refers to 
hydrogen produced via electrolysis using 
renewable power, but it can also include 
the production of hydrogen from wastes 
and other bioenergy sources through 
hydrocarbon reforming or pyrolysis.  

Green hydrogen has the potential 
to transform the energy market and 
maximise the opportunity of intermittent 
renewable power generation.

Current electrolyser technology is of 
the order of 10 MW with larger capacities 
achieved by multiple units. Technology 
is expected to advance significantly 
over the next 10 years with numerous 
demonstration and production 
facilities being announced.

Ammonia production
Ammonia can be produced via the 
Haber-Bosch process to catalytically 
combine hydrogen with nitrogen separated 
from air. Ammonia is conventionally 
produced by integrating the Haber-Bosch 
process with steam methane reforming 
but could be integrated into any hydrogen 
production scheme (green or blue).

Ammonia has the potential to be a 
complimentary energy vector to hydrogen, 
as it is easier to transport than hydrogen 
or LNG. It can be liquified at temperatures 
of minus thirty-three Celsius or a pressure 
above ten bar (similar to LPG) and 
ammonia storage and shipping are 
well-established global industries. 

Hydrogen production methods

 Ammonia is a pre-cursor 
in fertiliser manufacture. 
Hydrogen and Ammonia 
production present 
opportunities in NI to develop 
fertilisers to support the large 
agricultural sector. 
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Energy System Architect
• Develop overall strategy using a holistic approach to produce the optimal solution.

•  Design an energy system that works best for all consumers with consideration of 
generation, transport, storage and end users - industrial, commercial, residential etc.

•  Work with relevant stakeholders and government / authorities including Gas 
and Electricity Network Operators.

Islandmagee
Gas Storage

Facility

•  Initial 
development 
for natural gas

•  Majority of 
Infrastructure 
suitable for 
hydrogen 
storage

Small Scale
Hydrogen

Trial

•  Hydrogen 
production

•  Hydrogen 
Storage

•  Grid Injection

Hydrogen
Valley 

Enablers

•  Design
•  Planning and 

regulation
•  Visible 

commercial 
framework

Large Scale
Hydrogen

Valley

•  Hydrogen 
production

•  Hydrogen storage
• Grid Injection
• Export
•  Transport 

(road/rail/sea)

Roadmap to Northern Ireland hydrogen hub at Islandmagee

NI & GB Government 
Support

• Public Support

•  Public / Private 
Investment

• Regulator Approvals

• Innovation Funding

• Stakeholder Alignment
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Timeline to net zero energy emissions

2022 2023 2024 2025 2026 2030 20502021

UK

NI

UK Hydrogen 
Strategy

UK Carbon 
Budget 4

100% Hydrogen
Grid Trials

Commence 
Development 
of Hydrogen 
Storage 
Caverns

Industrial Scale
Hydrogen
Production

UK decarb 57% 
reduction

UK Net Zero
achieved

Industrial
Fuel
Switching

NI Climate 
Change Bill
NI Energy 
Strategy

NI Net Zero
achieved

NI Hydrogen 
Strategy

Small Scale
Hydrogen Trial

Large Scale
Hydrogen Valley

Milestone - 
decision and 
innovation 
funding

Small scale 
hydrogen hub 
operational

Licences in 
place
Commercial 
terms agreed

Bidirectional 
gas networks

First NI hydrogen 
storage cavern

43% 68% 100%

Cavern development period

20% 40% 82%

87% 72% 5%

0 TWh Up to 
2 TWh

Up to 
7 TWh

Reduction in GHG emissions, compared to 1990 levels

Fossil% of total energy supply

Annual Hydrogen production

Milestone - 
decision and 
innovation 
funding

Reduction in GHG emissions, compared to 1990 levels
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Key Contributors to a Hydrogen Economy

Utility 
Regulation

Investment
Legislation

Land owners
Power Generation 

(Thermal and Renewables)
Residents

Local Businesses

Utility Connections
Network Modifications

Commercialisation

Safety Licencing
Environmental Consents

Planning Permission

Unified stakeholder alignment 
required to drive the energy 

transition
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Clean Energy Investment

Low Carbon and Renewable Energy Economy - UK Comparison
Recent years have seen an increasing 
rate of growth in the low carbon economy 
of the UK but this has not been reflected 
evenly across the four countries of the 
United Kingdom.

The table below indicates the position 
in 2018 and highlights that significantly 
higher public investment in NI is required 
to align with the UK Government’s 
“levelling up” policy.

LCRE Direct Activity Key Statistics by UK Country - Annual 
Average Turnover and Full Time Equivalent (FTE) Employment, 

2016-2018

Country Population
(million)

Turnover Employees

Total
(£ billion)

Per Capita
(£)

Total
(FTE)

% of
Population

Scotland 5.4 6.1 1130 178200 3.30%

Wales 3.1 2.1 677 23100 0.75%

England 56 34.9 623 218600 0.39%

Northern
Ireland 1.8 1 556 11500 0.64%

Source - Department for the Economy - Energy in Northern Ireland 2020
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Reward for all parts of society

So
cietal

Environm
enta

l

Econom
y

Ethical

Vision

Environmental
  Limit temperature increase 
due to GHG emissions

   Sustainable developments
  Reduced energy usage
  Regeneration and re-use of 
existing infrastructure

Societal
  Limit temperature increase 
due to GHG emissions
   Improved air quality - leading 
to improved health and wellbeing
  Affordable clean energy
  Public and private investment at 
national and local level

  Develop clean energy skills 
and jobs

Ethical
  Contribution to world scale issue

   Lasting legacy for future generations
   Fair system for all types of 
consumers
  Sustainable developments

Economy
  Net energy exporter

   Lower energy prices leading to more 
investment and economic growth
  Flexible, secure energy system to 
support future digital economy”
  Elimination of curtailment costs through 
hydrogen / ammonia production and 
storage

£1.6bn 
per year 
reduction in 
NHS costs

 The benefits of delivering a hydrogen economy are clear. 
From reducing carbon emissions, improving air quality to 

developing the UK’s green economy through the creation of 
skilled green jobs and strengthening our energy security, 

hydrogen can play a key role in shaping our future economy 
and our ability to meet out net-zero targets. 

Jacob Young MP, Chair of the APPG on Hydrogen

60%
reduction in 2050 

final energy demand 
compared to 

2018 levels

New 
markets 

e.g. hydrogen, 
ammonia, tidal 
power, marine 

fuels etc.
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Appendix Appendix 1 - Abbreviations / Definitions

Abbreviation Definition
AGI Above Ground Installation

ATR Autothermal Reformer

CCC Climate Change Committee

CCGT Combined Cycle Gas Turbine

CCS Carbon Capture and Storage

CfD Contract for Differences

CNG Compressed Natural Gas

CO2 Carbon Dioxide

COP26 26th session of the Conference of the Parties to the United Nations Framework 
Convention on Climate Change (UNFCCC)

CV Calorific Value

DACCS Direct Air Carbon Capture and Storage

ESA Energy System Architect

EUCO European Council

EV Electric Vehicle

FCEV Fuel Cell Electric Vehicle

FTE Full Time Equivalent

GB Great Britain

GHG Greenhouse Gas

GIE Gas Infrastructure Europe

H2 Hydrogen

HGV Heavy Goods Vehicle

IC1/2 Interconnectors 1 and 2 (Gas pipelines from Scotland to ROI)

IMEL Islandmagee Energy Limited

LCOE Levelised Cost of Energy

LCRE Low Carbon and Renewable Energy

LNG Liquefied Natural Gas

LPG Liquified Petroleum Gas

MSCMD Million Standard Cubic Meters per Day

MW Megawatt

MWh Megawatt hour (energy equal to output of one million watts for one hour)

NHS National Health Service

NI Northern Ireland

NUI National University of Ireland

NZ Net Zero

R&D Research and Development

RAB Regulated Asset Base

ROI Republic of Ireland

SMR Steam Methane Reformer

SNIP Scotland-Northern Ireland Pipeline

SONI System Operator for Northern Ireland

STEM Science, Technology, Engineering and Mathematics

ROI Republic of Ireland

TWh Terawatt hour (energy equal to output of one trillion watts for one hour)

UK United Kingdom

USA United States of America
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