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Executive Summary 

This report was commissioned by the Scottish Government to determine the current state 
of electrolyser manufacturing globally and to support the growing supply chain that will be 
required to reach the levels of electrolyser deployment targeted in Scotland. Electrolyser 
system manufacturing and deployment is accelerating rapidly around the world with key 
targets in the 10s of Gigawatts (GW) now established. With its significant renewable 
resources, Scotland will have the electrolyser deployment demand to be attractive to 
electrolyser system manufacturing. However, it will require a strong supply chain to 
become a key participant in this market. 

The Scottish Hydrogen Assessment, published in 2020, noted that Scotland could capture 
value from the deployment of hydrogen production systems through innovation, 
manufacturing and infrastructure. It also pointed to the relative immaturity of the supply 
chain as a potential limiting factor to Scotland maximising benefits from hydrogen 
production. In the years since then, several Scottish-based companies have started to play 
a key role in the manufacturing of electrolyser systems from Ames Goldsmith Ceimig in 
Dundee producing precious metal catalysts to Hydrasun, headquartered in Aberdeen, 
providing support on piping and design. These companies, among others, are pioneering 
the ability to transition capabilities from other sectors to electrolyser manufacturing. 
Scotland’s supply chain strengths, weaknesses, opportunities and threats are summarised 
in the table below: 

Opportunities Strengths Threats 

 Substantial availability 
of renewables can 
provide cost-effective 
and low carbon 
electricity.  

 Scotland, and the wider 
European market, will 
likely be hubs for green 
hydrogen demand. 

 The electrolyser market 
is growing, and the 
demand is expected to 
increase soon. 

 Attractive market 
conditions to encourage 
electrolyser 
manufacturers to locate 
in Scotland. 

 A strong oil and gas and offshore industry, 
which includes manufacturers, a skilled 
workforce and established supply chains. 

 Many of the common components needed for 
electrolysers, such as process equipment, 
have pre-existing supply chains.   

 The Scottish Government is very supportive of 
the hydrogen sector and wants to promote 
growth. 

 Several companies have started to transition 
to the hydrogen sector. 

 Close geographical 
neighbours, such as 
Germany, have more 
mature markets and 
investment.  

 A large number of 
electrolyser 
manufacturers have 
existing and planned 
manufacturing facilities 
within Europe. 

 Electrolyser 
manufacturers often have 
trusted suppliers, 
meaning it is hard for 
new entrants to the 
supply chain. 

Weaknesses 

 At present there are no commercial-scale 
electrolyser manufacturers in the Scottish 
market. 

 The majority of materials required for 
electrolyser manufacture will likely have to be 
imported. 

A supply chain structure and diagram for three different chemistries of electrolyser system 
have been set out to show their critical components. The companies within the existing 
Scottish supply chain that could support key aspects of electrolyser manufacture, such as 
stack potential and pipework and valve manufacture, have been mapped to determine 
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where there might be clusters of activity emerging. The largest cluster is around Glasgow, 
with potential also around Aberdeen and Edinburgh. The creation of a supply chain hub in 
Scotland should be explored in the near future to create stronger links between suppliers 
who may work on different parts of the electrolyser system. 

The opportunity to support the electrolyser system manufacturing supply chain in Scotland 
is significant. Continued supportive policy will be required to increase the potential of 
developing a strong supply chain and attract electrolyser manufacturing to Scotland. This 
could take the form of financial support to aid with the transition, location support to help 
identify the best area for a supply chain hub, and training and skills support to ensure that 
the workforce is ready for the scale up in production required to meet deployment targets. 
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1. Introduction to Electrolysers 

Commitments on the use of hydrogen to enable the transition to a low carbon energy 
system have accelerated globally over the past few years. In 2020, the Scottish 
Government published the Hydrogen Policy Statement [1] that sets out Scotland’s 
ambition for hydrogen in the energy transition, aiming for 5GW of installed hydrogen 
capacity by 2030 and 25GW by 2045. The draft Hydrogen Action Plan [2], published in 
2021, sets out the specific actions required to meet the targets defined in the policy 
statement, including addressing high production costs, securing economic benefit from 
public and private sector investment, growing the hydrogen sector in Scotland and the 
creation of regional hydrogen hubs. The UK Government has also announced hydrogen 
targets that were recently increased from 5GW to 10GW of low carbon hydrogen 
production by 2030, with at least half of that being electrolytic, as set out in the UK 
Hydrogen Strategy [3] and Energy Security Strategy [4]. 
 
Scotland’s vast renewable resources, including onshore and offshore wind, wave and tidal 
energy, makes it particularly suitable for the early deployment of electrolytic hydrogen 
technology with a potential to position itself at the forefront of a growing global industry. 
The recent ScotWind offshore leasing round will add nearly 25GW of new offshore wind 
capacity, which could lead to significant scaling up of electrolytic hydrogen production over 
the next decade. The potential scale of the electrolytic hydrogen market in Scotland was 
recently illustrated in the Scottish Hydrogen Assessment [5], developed by Arup and 
E4Tech, in which the most ambitious scenario establishing Scotland as an exporter of 
green energy to Europe could result in 126 Terawatt hours (TWh) of green hydrogen 
production, a £25 billion contribution to Gross Value Added (GVA) and over 300,000 jobs 
by 2045. This is dependent on unlocking Scotland’s offshore wind potential and developing 
policy that provides positive signals to industry to produce electrolytic hydrogen that can 
supply growing domestic demand in the UK and is also competitive in the European 
market.  
 
Meeting Scotland’s hydrogen ambitions in a way that targets long-term decarbonisation 
will require considerable scaling of electrolytic hydrogen technologies which, in turn, will 
require a robust electrolyser supply chain. If developed early in Scotland, an electrolyser 
supply chain could create skilled jobs and generate significant investment in the Scottish 
economy. Establishing an electrolyser supply chain could also make Scotland an early 
mover in the export of electrolysers as demand for electrolytic hydrogen is expected to 
increase significantly in the coming decade.  

The purpose and structure of this report 
The Scottish Government has commissioned Arup to produce this report to investigate the 
electrolyser supply chain capabilities and opportunities for Scotland. The remainder of 
Section 1 sets out the context of electrolysers within the wider hydrogen system and gives 
an overview of the three electrolyser technologies that are the focus of this report, in 
addition to some emerging technologies. Section 2 provides a critical component analysis 
and assesses the capabilities required at each stage of the supply chain. In Section 3, a 
targeted literature review on the current state of the electrolyser supply chain market, 
globally and locally, is provided to give a view of where Scotland sits within the wider 
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market and the opportunities for growth. The critical component analysis and supply chain 
market review, along with input from key Scottish stakeholders, comes together in Section 
4 to assess the opportunities for Scotland. Finally, suggested next steps to support 
Scotland’s skills and supply chain strengths over the coming years are provided in Section 
5. 

1.1 The role of electrolysers within the hydrogen system  
Hydrogen as an energy carrier can support a more flexible, resilient and integrated energy 
system, complementing increasing electrification. It offers opportunities for long-term 
decarbonisation of hard to abate sectors such as heat, transport and industry, where 
electrification may not be suitable due to technical, economic or geographical constraints. 
 
Figure 1 shows the overall hydrogen energy system, with electrolytic hydrogen production 
highlighted in green. Electrolytic hydrogen is produced by applying electricity to split a pure 
water source into its component molecules of hydrogen and oxygen. Electrolysers, or 
more precisely electrolyser stacks, are the primary electrochemical component in an 
electrolytic hydrogen production system. Electrolyser stacks are the main component 
within an electrolyser system and are supported by auxiliary components required for 
functions such as water and electricity supply, cooling and purification. The hydrogen 
produced from the electrolyser stack is purified through separation and drying processes, 
whilst oxygen is released into the atmosphere or can be captured or stored to supply other 
industrial processes. Hydrogen can be used directly to produce electricity via a fuel cell 
(which can be used in power or transport applications) or combusted to produce heat. It 
can also be stored in either gas or liquid form and later used for power generation to 
smooth peaks in energy demand. In the future hydrogen may be injected into the gas 
national transmission system, providing a low carbon replacement for natural gas, 
although this is dependent on legislation on blending being approved.  The UK 
Government’s Ten Point Plan aims to complete testing necessary to allow up to 20% 
blending of hydrogen into the gas distribution grid by 2023 [6]. 

 
Figure 1. The hydrogen energy system – Scottish Hydrogen Assessment [5] 
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A key advantage to electrolytic hydrogen, as opposed to carbon capture, utilisation and 
storage (CCUS) enabled hydrogen produced from natural gas, is that it does not produce 
emissions at point of production. Electrolysis also complements the increasing renewable 
energy capacity in Scotland by enabling surplus electricity production to be utilised for 
hydrogen production instead of being curtailed at high cost to the electricity network. 
However, electrolysis is currently the most expensive method of hydrogen production, 
although this is predicted to decrease over the coming years due to economies of scale 
and renewable electricity becoming cheaper. 
  
As shown in Figure 1, electrolytic hydrogen can be produced from a range of electricity 
sources including direct grid connection, direct connection to renewables or a hybrid of 
grid/direct connected electricity. Only direct connection to a renewable energy source 
guarantees zero carbon electricity, however, the impact of grid emissions on hydrogen 
production is expected to decrease over the next decade as more renewable generation is 
connected to the national grid. Increasingly, offshore hydrogen production at offshore wind 
sites is being investigated, which will require significantly more pipework to transport 
hydrogen to the point of use.   

1.1.1 Hydrogen production archetypes 
A future electrolytic hydrogen production system could have several different archetypes 
depending on the scale of the system, whether it is located on or offshore and whether the 
production of hydrogen is centralised or decentralised. The mix of archetypes is uncertain 
at this stage, but could be combination of some of the following:  

Large-scale offshore production 
Hydrogen could be produced offshore either on centralised platforms or within individual 
turbines utilising the large offshore wind potential of Scotland. These systems are likely to 
range from 100s Megawatts (MW) up to several GW in size. This type of production is 
likely to be led by the offshore wind developers. These systems can either transport the 
gas onshore through new or existing pipes, supply hydrogen direct to offshore 
underground storage or be exported around the UK and Europe directly from an energy 
island. Figure 2 shows such a system. 
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Figure 2. Large-scale offshore hydrogen production 

Large-scale onshore production from offshore wind 
If the electrical network is sufficiently robust, offshore wind developers may choose to land 
electricity rather than hydrogen. In this case, large-scale production could be located 
around the coastal areas of Scotland taking advantage of the electricity that is coming 
ashore and supporting the grid network during times of constraint. These systems are 
likely to range from 100s MW up to several GW in size. As with offshore production, this 
hydrogen could then be transported through new or existing pipes, supply hydrogen direct 
to offshore underground storage or be exported around the UK and Europe through 
nearby port facilities. Figure 3 shows such a system. 
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Figure 3. Large-scale onshore hydrogen production 

Large-scale centralised production 
Hydrogen production could become centralised in key areas that have an excess of the 
critical components for electrolyser deployment, electricity and water. These areas would 
have access to a high-capacity electricity grid connection or/and a direct connection to 
onshore renewables like wind or solar PV. Due to their grid links, they could operate at 
their maximum output to ensure consistent production. These systems are likely to range 
from 100s MW up to GW in size. It is likely that centralised production would be 
transported via pipelines to either large-scale storage facilities, demand centres or export 
terminals. Figure 4 shows such a system. 
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Figure 4. Large-scale centralised hydrogen production 

Small-scale decentralised production 
There are several different models of decentralised hydrogen production. These systems 
could be fed from local renewable energy systems to service local industrial demand (e.g. 
distilleries) or they could be located in urban areas and connected to the electricity grid to 
provide local hydrogen production and resilience for transport hubs. These systems will 
likely be from a few MW up to low 100s of MW in size. It is likely that these will also require 
some form of local storage. Figure 5 shows such a system. 

 
Figure 5. Small-scale decentralised hydrogen production 

1.2 Electrolyser technologies 
Electrolyser stacks are comprised of two electrodes (a positively charged anode and a 
negatively charged cathode) that are separated by an electrolyte, which is the media 
responsible for transporting the chemical charges (ions) from one electrode to the other. A 
variety of electrolyser technologies exist that each present their own opportunities and 



 

12 

 

potential challenges. For this study, the technologies with highest maturity will be covered 
in detail, whilst the more novel technologies will be briefly described. The electrolyser 
technologies that have systems proven in an operational environment, the equivalent of a 
technology readiness level (TRL) of 9, are proton exchange membrane (PEM), 
pressurised alkaline (ALK) and solid oxide electrolysers (SOE). It should be noted that 
although the technology behind these systems is proven at smaller scale, all three of the 
technologies must be commercially deployed at larger scales to be considered fully 
mature. Table 1 summarises the main properties of these electrolysers. 

Table 1. Electrolyser Technologies 
Technology Electrolyte Operating 

Temperature  
System 
Efficiency  

Opportunities Potential 
Challenges  

PEM  Solid polymer <100 ℃ c. 60%  Compact size  
 High purity 

hydrogen (no 
need for 
additional 
purification). 

 Operates at 
30bar pressure 
(no need for 
additional 
compression 
for some 
applications). 

 Solid 
electrolyte 
(reduces 
corrosion and 
gas leakage). 

 Flexible 
operation 
makes it 
suitable for 
direct 
connection 
with 
intermittent 
renewables. 

 Expensive 
precious metal 
catalyst (i.e. 
platinum) 
increases the 
cost. 

 Can be 
sensitive to 
impurities 
therefore feed 
water must be 
high purity. 

 

ALK  Potassium or 
sodium 
hydroxide 
(liquid) 

<100 ℃ c. 60%   Widely 
available and 
lower cost. 

 Nickel catalyst 
is a low-cost 
non-precious 
metal 
component. 

 Quick start up 
makes it 
suitable for 
direct 
connection 
with 
intermittent 
renewables. 

 Liquid 
electrolyte can 
increase 
maintenance 
required due to 
corrosion. 

 Medium purity 
hydrogen 
(further 
purification 
required for 
some end 
uses). 

 Low operating 
pressure 
(requires 
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Technology Electrolyte Operating 
Temperature  

System 
Efficiency  

Opportunities Potential 
Challenges  

 Stable 
operation 
suitable for 
large-scale 
production. 

 

additional 
compression). 

 Can be 
sensitive to 
impurities 
therefore feed 
water must be 
high purity. 

SOE  Solid ceramic  500-850 ℃ 80-90%   High efficiency 
as it can 
withstand high 
temperature 
operation. 

 Solid 
electrolyte 
(reduces 
corrosion and 
gas leakage). 

 Does not 
require 
precious 
metals. 

 Less sensitive 
to impurities 
therefore lower 
purity water 
can be used. 

 Suitable for 
steady 
operations with 
a nearby 
(waste) heat 
source (e.g. 
nuclear). 

 Heat can be 
utilised (e.g. in 
gas turbine) to 
improve 
efficiencies. 
 

 Long start up 
time (≥ 12 
hours) and 
ceramic parts 
cannot 
withstand 
heating/cooling 
cycles very 
well (limited 
number of 
shutdowns) the
refore 
unsuitable for 
flexible 
operations. 

 

1.2.1 Proton Exchange Membrane (PEM) 
A PEM electrolyser stack consists of electrodes separated by a solid polymer electrolyte, 
which is responsible for transporting ions from anode to cathode whilst physically 
separating the generated hydrogen and oxygen gas.  

The polymer electrolyte allows a fast response to load changes and close to 100% 
turndown capability. This means that PEM electrolysers can ramp hydrogen production up 
and down to meet a variable demand. This flexible demand response makes the PEM 
electrolyser particularly suitable for intermittent renewable energy applications, including 
curtailed electricity consumption. Their compact size would also make PEM electrolysers 
highly suitable for offshore locations.  
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Figure 6 shows the process flow diagram for a PEM electrolyser, including all the auxiliary 
components (such as coolers and dryers) associated with a complete system. As well as 
the electrolyser stack, components are required to supply the input water and electricity, 
cool the system as required and purify the outputs from the stack.
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Figure 6. Proton Exchange Membrane electrolyser process flow diagram
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1.2.2 Pressurised Alkaline (ALK) 
Similar to PEM electrolysis, ALK electrolyser stacks consist of two electrodes, however, 
the electrolyte is in a liquid form and the electrodes and generated gas are physically 
separated via a porous inorganic diaphragm, also known as separator. The liquid 
electrolyte is typically a highly concentrated potassium hydroxide solution that is 
responsible for transporting ions.  

ALK electrolysers are the most mature technology, and their long-term stability allows 
them to be used in industry for the large-scale production of hydrogen for different end 
uses. ALK electrolysers present the simplest stack and system design, which translates to 
ease of manufacture and is ultimately the cheapest electrolysis technology, however, the 
design is not as compact as PEM electrolysers.   

Figure 7 shows the process flow diagram for an ALK electrolyser including all the auxiliary 
components associated with a complete system. As well as the electrolyser stack, the 
system includes key components required to supply the input water and mix it with the 
potassium hydroxide electrolyte, supply the input electricity, cool the system as required 
and purify the outputs from the stack. 
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Figure 7. Alkaline electrolyser process flow diagram 
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1.2.3 Solid Oxide Electrolyser (SOE) 
SOEs differ from PEM and ALK electrolysers as they utilise heat to make hydrogen from 
steam. SOE electrolyser stacks are made from a mix of ceramics and metal that can 
handle very high temperatures of >500°C.  

SOEs are best placed where there is a waste heat source available (e.g. nuclear or 
industrial facilities) as it can utilise this heat to reduce the electrical requirement to produce 
hydrogen. The main advantage of SOEs is their high system efficiency of 80-90%, if waste 
heat can be used. There is also an opportunity to capture and use the excess heat from 
electrolysis to improve efficiency further. However, SOEs are not able to ramp up and 
down very quickly due to the high temperatures involved, therefore are better suited to 
base load requirements. 

Figure 8 shows the process flow diagram for an SOE including all the auxiliary 
components associated with a complete system. As well as the electrolyser stack, the 
system includes key components required to supply the input water and mix it with the 
potassium hydroxide electrolyte, supply the input electricity, cool the system as required 
and purify the outputs from the stack. 
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Figure 8. Solid Oxide electrolyser process flow diagram 
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1.2.4 Innovative technologies in development 
There is a small number of electrolyser technologies that are currently in development and 
therefore will not be explored in detail for the scope of this supply chain study. However, a 
short summary of these technologies is provided below for awareness, as they may be of 
interest in the future should they reach commercial scale.  

• Anion Exchange Membrane (AEM): The AEM electrolyser uses an aqueous 
solution of 1% potassium hydroxide as the electrolyte. The liquid electrolyte only 
circulates in the anode side, while the cathode side remains dry. Therefore, the 
hydrogen produced from the cathode half-cell has a low moisture content. AEM 
electrolysers produce high purity hydrogen due to a pressure difference preventing 
oxygen from crossing over. These systems have been demonstrated in relevant 
environments and are therefore TRL 6. 

• Membrane-Less Electrolysis: A membrane-less electrolyser as an alternative to 
PEM electrolysers is currently in development. This allows hydrogen to be produced 
using intermittent renewable electricity with no drop in performance that is 
associated with membrane technologies. The mixed gas that is produced is 
immediately cooled using a cryogenic system to separate the hydrogen and 
oxygen. These systems have been demonstrated in relevant environments and are 
therefore TRL 6. 

• Thermolysis: Thermolysis involves the splitting of water by applying extremely high 
temperatures of 500-2,000°C (for example, from concentrated solar power or 
nuclear reactions). The reaction is achieved using chemical cycles, such as cerium 
oxide or copper chloride, which reuse the chemicals in a closed-loop process. 
Challenges include the cost of producing high temperature heat and the durability of 
materials involved. These systems have been validated in the lab and are therefore 
TRL 4. 

1.3 Suitability of electrolyser for large-scale hydrogen production 
In 2020, only c. 0.03% of hydrogen production for energy and feedstocks came from water 
electrolysis [7], therefore significant increase in the manufacture and deployment of 
electrolysers will be required to enable large-scale electrolytic hydrogen production.   

Electrolysers are generally modular and therefore scalable to the size of generation they 
are linked to, however, this can be limited by grid/renewable capacity constraints or 
limitations in the supply chain. Suppliers are taking different approaches to scaling up 
electrolyser capacity; while some are looking to increase capacity of the stack itself, others 
plan to combine several stacks to increase overall production capacity.  

Current electrolyser projects generally have capacities of 1-10MW, which is forecast to 
increase to 100-500MW by 2025 and 1GW+ by 2030 [8]. Iberdrola S.A. currently operates 
Europe’s biggest electrolytic hydrogen facility in Spain, with a capacity of 20MW, while 
Shell has recently announced investment in a 200MW facility in Rotterdam planned for 
2025. Globally, there is already strong interest in future GW-scale green hydrogen 
projects, for example, Intercontinental Energy are planning one of the world’s largest 
renewable energy and green hydrogen hubs in Australia at 26GW with BP recently buying 
a stake in the project.  
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The varying properties of the three electrolyser technologies make them suitable for 
different types of production and scale-up opportunities. Table 2 outlines the production 
suitability of each electrolyser, along with the key supporting components required. In 
general PEM and ALK have a similar system set-up, however, SOE equipment differs due 
to the use of steam instead of feed water in the process. 

Table 2. Production suitability and generic components of electrolyser types 

Technology Production Suitability Generic Components 

PEM  Modular with unit sizes ranging 
from 1MW to 17.5MW. 

 Can be used from small-scale 
systems through to large-scale. 

 No obvious barriers to offshore 
usage. 

 Not fully mature technology 
implies potential lower 
availability of components.  

Feed Water Supply 
Rectifier 
Pumps 
Hydrogen Dryer 
Cooling System 
Compressor (for certain 
applications) 

Pressurised ALK  Modular with unit sizes ranging 
from 500kW to 5MW. 

 Can be used from small-scale 
systems through to large-scale. 

 Used in submarines so offshore 
usage should not be an issue. 

 Atmospheric alkaline systems 
have high reliability. 

 Pressurised systems have 
lower reliability in comparison to 
a PEM. 
 

Feed Water Supply 
Rectifier 
Pumps 
Hydrogen Dryer 
Cooling System 
Compressor (for certain 
applications) 

SOE  Becoming more modular as 
more manufacturers explore the 
technology. 

 Currently at a lower stage of 
development and only used at 
small-scale due to cost. 

 Offshore usage likely to be less 
suitable due to heat source 
required. 

 Needs to be coupled with high 
waste heat process to achieve 
efficiencies. 

Rectifier 
Pumps 
Compressor 
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2. Supply Chain Structure 

2.1 Critical components analysis 
The first stage to mapping the electrolyser supply chain in Scotland is to understand the 
key components that make up a standard electrolyser package, as supplied by an original 
equipment manufacturer (OEM). An analysis of the critical components within the PEM, 
ALK and SOE electrolysers will enable identification of the companies that have the 
capability to manufacture or integrate these components.   
 
There are several components that are similar across the three electrolyser chemistries, 
for example compressors, water purification, dryers and electrical systems. However, the 
chemistries also have some significant differences, particularly within the electrolyser 
stack, due to different materials and manufacturing processes used. The following sections 
provide a breakdown of the critical components for each electrolyser chemistry.  

2.1.1 Proton Exchange Membrane  
A generic process flow diagram for a PEM electrolyser is shown in Section 1.2. Using this 
process flow the critical system components of the PEM system have been identified. 
Table 3 provides a breakdown of the components and subcomponents required to 
manufacture a PEM electrolyser system and which sector of the supply chain these relate 
to. Figure 9 shows the supply chain diagram for this chemistry of electrolyser. 

Table 3. Component list for a PEM electrolyser 
Main 
component  

Sub-component  Material(s)  Supply chain sector 

Electrolyser 
stack 

Anode Iridium oxide Metal mining and processing 

Cathode Platinum nanoparticles on 
carbon black 

Metal mining and processing 

Electrolyte Perfluorosulfonic acid 
(PFSA) Membranes 

Materials processing 

Separator PFSA Membranes Materials processing 

Porous transport 
layer anode 

Platinum-coated sintered 
porous titanium 

Metal mining and processing, 
metal coating 

Porous transport 
layer cathode 

Sintered porous titanium or 
carbon cloth 

Metal mining and processing 

Bipolar plate anode Platinum-coated titanium Metal mining and processing, 
metal coating 

Bipolar plate cathode Gold-coated titanium Metal mining and processing, 
metal coating 

Frames and sealing Polytetrafluoroethylene 
(PTFE), Polysulfone (PSU),  
Ethylene Tetrafluoroethylene 
(ETFE) 

Materials processing, precision 
engineering 

Feed water 
supply 

- - Manufacturers of water systems 
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Main 
component  

Sub-component  Material(s)  Supply chain sector 

Rectifier - - Semiconductors, manufacturers 
of electrical equipment 

Oxygen / 
Water 
separation 
vessel 

- Polypropylene (PP) Precision engineering 

Hydrogen / 
Water 
separation 
vessel 

- Stainless Steel 316 Precision engineering 

De-oxo Dryer 
unit 

Deoxidiser Carbon steel Vessel: Precision engineering 
Catalyst: Metal mining and 
processing, materials 
processing 

Dryer Carbon steel Vessel: Precision engineering 
Catalyst: Metal mining and 
processing, materials 
processing 

Heat Exchanger Stainless steel 316 Machine engineering 

Heater - Machine engineering 

Chiller - - Manufacture of cooling 
equipment 

De-ionised 
water unit 

Ion polishers Composite Polyethylene 
(PE) 

Resin: Wastewater treatment, 
potable water, food and 
beverage 
Vessel: Precision engineering 

Buffer tank PP Precision engineering  

CO2 Scrubber Composite PE Plastics component 
manufacturing 

Pumps Stainless steel  Machine engineering 

Filters PP & Chlorinated Polyvinyl 
Chloride (PVC-C) 
 

Wastewater treatment, potable 
water, food and beverage 

Cooling unit Glycol tank Stainless steel 304 Precision engineering 

Filter Stainless steel 304 Wastewater treatment, potable 
water, food and beverage 

Glycol pump Cast iron Machine engineering 

Fans - Machine engineering, 
manufacture of cooling 
equipment 

Compressor - - Manufacture of compressors 

Control 
system 

- - Electrical hardware and 
software, sensors 
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Main 
component  

Sub-component  Material(s)  Supply chain sector 

Water / 
cooling fluid 
piping 

- PE100 Plastics/piping processing, 
pipework installation 

Hydrogen 
piping 

- Suitable stainless steel or 
carbon steel 

Metal/piping processing, 
pipework installation 

Oxygen piping - PE100 Plastics/piping processing, 
pipework installation 

Cabling - - Manufacture and installation of 
electrical cabling 
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Figure 9. PEM supply chain diagram
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2.1.2 Pressurised Alkaline  
A generic process flow diagram for an ALK electrolyser is shown in Section 1.2. Using this 
process flow the critical system components of the alkaline system have been identified. 
Table 4 provides a breakdown of the components and subcomponents required to 
manufacture an alkaline electrolyser system and which sector of the supply chain these 
relate to. Figure 10 shows the supply chain diagram for this chemistry of electrolyser. 

Table 4. Component list for an ALK electrolyser 
Main Component Sub-

component 
Material Supply Chain 

Electrolyser stack Anode Nickel-coated 
perforated stainless 
steel 

Metal mining and processing, 
metal coating 

Cathode Nickel-coated 
perforated stainless 
steel 

Metal mining and processing, 
metal coating 

Electrolyte Potassium hydroxide 
5-7 molL-1 

Chemical processing 

Separator ZrO2 stabilized with 
PPS mesh 

Metal mining and processing 

Porous 
transport layer 
anode 

Nickel mesh (not 
always present) 

Metal mining and processing 

Porous 
transport layer 
cathode 

Nickel mesh  Metal mining and processing 

Bipolar plate 
anode 

Nickel-coated stainless 
steel 

Metal mining and processing, 
metal coating 

Bipolar plate 
cathode 

Nickel-coated stainless 
steel 

Metal mining and processing, 
metal coating 

Frames and 
sealing 

PTFE, PSU, ethylene 
propylene diene 
monomer 

Plastics processing, precision 
engineering 

Transformer/Rectifier  -  - Electrical manufacturing and 
installation 

Oxygen / Potassium 
Hydroxide separation 
vessel 

 - PP Plastics processing and 
manufacturing 

Hydrogen / Water 
separation vessel 

 - Stainless Steel 316  Precision engineering 

De-oxo dryer unit Deoxidiser Carbon steel Vessel: Precision engineering 
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Main Component Sub-
component 

Material Supply Chain 

Catalyst: Metal mining and 
processing, materials processing 

Dryer Carbon steel Vessel: Precision engineering 

Catalyst: Metal mining and 
processing, materials processing 

Heat exchanger Stainless steel 
316/titanium 

Machine engineering 

Heater   Machine engineering 

De-ionised water unit Feed water 
supply 

- Plumbing, water industry 

Ion polishers Composite PE Resin: Wastewater treatment, 
potable water, food and beverage 

Vessel: Plastics processing, 
precision engineering 

Buffer tank PP Precision engineering  

Cardon dioxide 
scrubber 

Composite PE Plastics processing, precision 
engineering 

Filters PP & PVC-C Wastewater treatment, potable 
water, food and beverage 

Cooling unit Glycol tank Stainless steel 304 Precision engineering 

Filter Stainless steel 304 Wastewater treatment, potable 
water, food and beverage 

Glycol pump Cast iron Machine engineering 

Fans  - Machine engineering, manufacture 
of cooling equipment 

Compressor - - Manufacture of compressors 

Control system  -  - Electrical hardware and software 

Piping  - PE100/stainless or 
carbon steel 

Manufacture and installation of 
pipework 

Cabling  -  - Manufacture and installation of 
electrical cabling 
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Figure 10. Alkaline electrolyser supply chain diagram
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2.1.3 Solid Oxide Electrolyser  
A generic process flow diagram for an SOE is shown in Section 1.2. Using this process 
flow the critical system components of the solid oxide system have been identified. Table 5 
provides a breakdown of the components and subcomponents required to manufacture a 
solid oxide electrolyser system and which sector of the supply chain these relate to. Table 
5 shows the supply chain diagram for this chemistry of electrolyser. Figure 11 shows the 
supply chain diagram for this chemistry of electrolyser. 

Table 5. Component list for a solid oxide electrolyser 
Main Component Sub- Component Material Supply Chain 

Electrolyser stack Fuel electrode/Cathode Nickel Oxide + Yttria-
Stabilised Zirconia 
(YSZ) 

Ceramics, metal coating 

Electrolyte YSZ Ceramics, metal coating 

Oxygen 
electrode/Anode 

lanthanum strontium 
cobalt ferrite (LSCF)/ 
lanthanum strontium 
manganate (LSM) 

Ceramics, metal coating 

Current collector Silver/gold/platinum/nick
el mesh 

Precision engineering  

Sealing gasket Mica/thermiculite Ceramics, precision 
engineering 

Interconnector Stainless steel Precision engineering  

Transformer/Rectifier  -  - Electrical manufacturing 
and installation 

System pre-heaters  -  - Machine manufacturing, 
precision engineering 

Hotbox  - Microporous insulation, 
Alumina, Steel 

Precision engineering 

De-oxo dryer unit Deoxidiser Carbon steel Vessel: Precision 
engineering 

Catalyst: Metal mining 
and processing, 
materials processing 

Dryer Carbon steel Vessel: Precision 
engineering 

Catalyst: Metal mining 
and processing, 
materials processing 

De-ionised water unit Feed steam supply - Plumbing, steam 
industry 
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Main Component Sub- Component Material Supply Chain 

Ion polishers Composite PE Resin: Wastewater 
treatment, potable 
water, food and 
beverage 

Vessel: Plastics 
Processing, precision 
engineering 

Buffer tank PP Precision engineering  

Cardon dioxide 
scrubber 

Composite PE Plastics processing, 
precision engineering 

Filters PP & PVC-C Wastewater treatment, 
potable water, food and 
beverage 

Heat exchanger - - Precision engineering, 
machine engineering 

Compressor - - Manufacture of 
compressors 

Control system  -  - Electrical hardware and 
software 

Piping  - PE100/stainless or 
carbon steel 

Manufacture and 
installation of pipework 

Cabling  -  - Manufacture and 
installation of electrical 
cabling 
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Figure 11. Solid Oxide electrolyser supply chain diagram 
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2.2 Supply chain capabilities 
 
In addition to mapping out the components of an electrolyser, it is also important to 
understand the strengths, assets and factors that will be critical to shaping the 
development of electrolyser supply chains. The key capability requirements for the 
manufacture and deployment of electrolysers are provided in Table 6, where the overall 
supply chain has been split into five tiers: raw and processed materials, manufacture of 
components, system integration and installation, operation and maintenance and end-of-
life. Specific capabilities have been identified for each tier, alongside more general 
capabilities required for successful growth of the supply chain market. 
 
Table 6. Electrolyser supply chain capabilities 

Supply chain tier Tier specific capabilities General capabilities 

Raw and processed materials   Metal mining and processing 

 Materials processing 

 Metal coating 

 Plastics manufacture and 
processing 

 Chemical processing 

 Semiconductors 

 De-risking through consistently 
growing demand and reliable 
market prices 

 Supportive policy: investment in 
people and infrastructure; 
subsidies and incentives for 
projects; regulatory framework 
and standardisation 

 Skilled workforce: access to a 
workforce and companies, with 
the know-how to support each 
segment; access to training and 
support for people and 
companies that want to transition 

 Services: process engineering, 
precision engineering, machine 
engineering, electrical 
engineering, and financing 

 Development and use of land 
and infrastructure 

Manufacture of components  Water system manufacture 

 Electrical equipment manufacture 

 Cooling equipment manufacture 

 Process equipment manufacture 

 Electrolyser/fuel cell manufacturer  

 Testing facilities 

System integration and 
installation 

 Metalwork and pipework 

 Control system – electrical 
hardware and software 

 System integrator 

 Electrolyser/fuel cell OEM 

 Project management, construction 
and commissioning 

Operation and maintenance   Available source of low carbon and 
cost-effective electricity 

 Know-how to operate and maintain 
facilities 

 Electrical, mechanical, software, 
control and chemical engineering 

End-of-life  Decommissioning services 
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Supply chain tier Tier specific capabilities General capabilities 

 Material recovery and recycling 

Raw and processed materials 
Procurement of the raw processed materials is the first tier in the electrolyser supply chain. 
The required capabilities for this stage focus on the resources and skills needed to 
produce electrolyser materials, such as mining and materials processing. Scottish supply 
chain capability is more likely to lie in the materials processing side of this tier, which 
would require specialist engineering companies such as metals coating and 
semiconductor manufacturing. Developing materials processing capability would enable 
Scottish companies to supply materials to component manufacturers and OEMs, 
potentially increasing the attractiveness for these later stages of the supply chain to locate 
in Scotland. This tier has the biggest reliance on importing from other countries, and 
therefore has a higher vulnerability associated with availability and transport of material. 
Increased electrolyser production will affect demand for minerals shown in Table 7 [9]: 

 
Table 7. Crucial minerals for each electrolyser chemistry 

Crucial Mineral PEM ALK SOE 

Platinum ✓   

Palladium ✓   

Iridium ✓   

Nickel  ✓ ✓ 

Aluminium  ✓  

Steel  ✓  

Zirconium  ✓ ✓ 

Lanthanum   ✓ 

Yttrium   ✓ 

 
Availability of these materials will differ for each electrolyser chemistry: for example, nickel 
is relatively common with global resource estimated at 300 million tonnes produced in 
Australia, Indonesia, South Africa, Russia and Canada [10]. On the other hand, platinum is 
much rarer with global resource estimated at 70 thousand tonnes of which 90% is from 
South Africa [11][12].  Figure 12 shows the projected demand for nickel, platinum and 
palladium for manufacture of electrolysers relative to global production volume in 2019; 
based on IEA electrolyser material usages projection [9], BloombergNEF electrolyser 
deployment forecasts [13], end-of-decade installed electrolyser capacities reported in 
literature and an in-house assessment by Arup using this data. This shows that there is a 
potential substantial increase in the demand of platinum and palladium, and a relatively 
low increase in demand of nickel, relative to their 2019 production volumes. This suggests 
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that, based on this analysis, platinum and palladium have the highest potential to become 
risks within the supply chain. However, there is a significant amount of uncertainty due to 
the analysis’ sensitivity to projected technology make up and annual manufacturing 
forecasts (this assessment is purely an indication of a potential trend and is subject to 
change as the market evolves). Therefore, innovation in electrolyser design to reduce 
reliance on these materials will be of increasing importance to improve raw material 
sustainability, which could be a key opportunity for Scottish companies and Government 
funding opportunities. A high-quality end-of-life program involving metals recycling is 
another potential measure to combat high mineral demand, offering another opportunity for 
Scottish investment. 

 

 
Figure 12. Projected demand of nickel, platinum and palladium for use in electrolysers, 
relative to their 2019 production, from 2021 to 2040. 

Manufacture of components 
The next tier is manufacturing, which requires a wide range of capabilities to be able to 
produce the components for the electrolyser. Engineering skills, specifically the disciplines 
listed in Table 6, in conjunction with appropriate manufacturing infrastructure are crucial. 
This tier is also a major vulnerability due to the required manufacturing capacity, the need 
for a skilled workforce and reliance on the previous tier. Several components, such as heat 
exchangers, pumps, compressors, feed tanks, rectifiers and transformers, are ‘off-the-
shelf’ and can be manufactured by suppliers that are not necessarily hydrogen specialists, 
creating opportunity for companies that already produce these components for other 
industries. As the hydrogen market is at a relatively early stage, OEMs and system 
integrators require trusted suppliers, which potentially makes the market challenging to 
break into. However, as hydrogen demand expands significantly this will open 
opportunities for more companies to play a role. Manufacture of the electrolyser stack itself 
would be carried out by the specialist electrolyser OEM, of which the closest at 
commercial-scale to Scotland is currently ITM Power in Sheffield. However, similar to 
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materials processing, if there is a strong component manufacturing capability in Scotland 
this could encourage more OEMs to locate close to these supply chains.   

System integration 
System integration and installation focuses on the post-manufacture, pre-operation tier of 
the supply chain. The key focus of this segment is a system integrator, who specialises in 
electrolysers, and is normally associated with the OEM. This stage also includes many of 
the auxiliary services identified in the component breakdown of the electrolysers, such as 
control systems and pipework, for which there could be opportunity in the Scottish supply 
chain though the engineering sector. Finally, project management, construction and 
commissioning contractors will be required to manage and oversee the system integration 
and commissioning, where there are many transferable skills from other sectors. 

Operation and maintenance 
Operation and maintenance, along with decommissioning, are key services throughout the 
operational lifetime of the electrolyser (c. 25 years). These services would need to be 
located relatively close to where the electrolyser is deployed to ensure availability of 
service. Therefore, as Scotland grows its installed electrolyser capacity, there will be a real 
opportunity for companies to provide these services.  Operations and maintenance require 
capability in electrical, mechanical and chemical engineering, as well as control and 
software specialists.  

End-of-life 
For the decommissioning of the assets specialist electrical and chemical disposal will be 
required, in addition to suitable recycling facilities. Innovation around the recycling of 
precious metals will be key to improving sustainability and reducing demand for mined 
materials. ALK and PEM electrolyser stacks generally have a lifespan of 7-10 years, while 
SOE stacks are 2-3 years.  

General capabilities 
In conjunction with the segment specific requirements, several general capabilities have 
been identified as critical to creating an environment that encourages supply chain growth.  
Companies entering a supply chain market will usually look to grow in incremental steps, 
aiming to de-risk each stage of scaling up as far as possible. At early stages, there is 
always a balance between demand and supply, and companies within the supply chain will 
look for a consistent (but growing) level of hydrogen project demand and reliability of 
market costs as they scale up. At each step of supply chain growth there will be a learning 
curve to enable more efficient operations, thereby reducing costs and increasing 
production. Building up elements of the supply chain from scratch will require a much 
greater level of investment and incentives than using companies that can transfer their 
skills and knowledge over to the hydrogen market.   

To help de-risking for supply chain companies, supportive policy is a key enabler. 
Germany is ranked as the most attractive market for hydrogen investment, largely due to 
their policies and incentives [8].  Furthermore, a lack of standards and codes and the 
unsuitability of regulatory framework are key vulnerabilities for the supply chain. As 
highlighted in the previous sections, a skilled workforce will be key and therefore any 
potential gaps should be assessed with suitable training schemes put in place.  In addition, 
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the location of electrolyser components and services in Scotland provides opportunities for 
the integration of knowledge via skills hubs, training academies and research centres.  

Finally, the development and use of land and/or infrastructure to enable the location of 
large factories on Scotland is crucial. For example, ITM Power’s giga-factory covers 
134,000ft2 and they are currently planning a new 1.5GW factory covering a 260,000ft2 

area, both located next to the M1 motorway in Sheffield. Therefore, identification of 
suitable manufacturing sites with the required space, utilities (including grid connection, 
water supply, and communications), and transport links (considering road, rail and 
maritime) is important. These sites would also ideally be located in areas where hydrogen 
innovation, development and use is already taking place, thereby linking together key 
players in the industry (i.e. the creation of hydrogen hubs).   

2.2.1 Component supply chain examples 
Below is a breakdown of some key components of the electrolyser showing the capabilities 
required at each of the supply chain tiers in more detail.  

PEM electrolyser electrode assembly 
A PEM electrolyser electrode assembly requires several specialist materials as shown in 
Table 3. This electrolyser chemistry requires precious metals, such as platinum and 
iridium, more common materials, such as titanium, as well as the specialised membrane 
from which the chemistry gets its name. One of the key aspects of the PEM supply chain is 
the platinum catalyst that is required to give the performance characteristics of PEM 
systems. Figure 13 outlines a simplified version of the platinum supply chain. 

 
Figure 13. The supply chain flow for the platinum required for a PEM electrolyser 
bipolar plate anode 

Case study: Ames Goldsmith Ceimig are based in Dundee and specialise in the 
production of catalysts. They manufacture platinum group metal based electrocatalysts, 
which are used in PEM fuel cells and electrolysers, and their products are supplied to 
OEMs at the start of the hydrogen electrolyser supply chain. 

Ames Goldsmith Ceimig’s ‘HyPer WE’ range of products for PEM electrolysers include 
iridium black, iridium oxide, iridium ruthenium oxide, platinum black and platinum on 
carbon support. Their ‘HyPer FC’ range of products for PEM fuel cells include platinum 
black, platinum ruthenium and a wide variety platinum on carbon support. These catalysts 
have been used in the field for MW scale projects by end users for several years. 

Extraction of 
platinum ore

• Precious 
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Processing of 
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processing
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mining
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manufacture
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manufacture
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titanium 
electrode

• Metal coating 
platinum onto 
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support

Stack 
manufacture

• Assemble the 
electrodes 
with the other 
stack 
components
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Ames Goldsmith Ceimig are continuing to develop their catalysts to improve performance 
and durability. This includes further refinement of their products as true alloys, which will 
bring better efficiency and increased stability at the electrolyser anode. 

System integration requirements 
A key aspect of this complex system is in the design, installation and integration of the 
various elements that combine to form an electrolyser. The required pipework can be a 
particular challenge as it includes water, oxygen and hydrogen pipework requirements with 
their different materials, design processes and installation techniques.  Figure 14 outlines 
a simplified version of the pipework supply chain, design and integration. 

 
Figure 14. The supply chain flow for electrolyser system pipework 

Case study: Headquartered in Aberdeen, Hydrasun is a recognised market leader in the 
provision of integrated fluid transfer, power and control solutions to the oil and gas, energy, 
industrial and marine industries worldwide. Over the past seven years, they have 
diversified their range of products and services to position themselves as a leading supply 
chain and systems integrator in the emerging hydrogen markets and have successfully 
completed over 30 projects across the UK and Europe in the mobility and industrial 
sectors.  

Hydrasun’s vision is to be a market leader in the integration, site installation and 
maintenance of hydrogen systems to end users. Hydrasun have been working closely with 
hydrogen OEMs, contractors and project developers in the UK and Europe since 2016. 

Through their Hydrogen Skills Academy, located in Aberdeen, they continue to invest in 
the country-wide development of technical skills in the hydrogen supply chain. The 
academy, supported by Scottish Enterprise funding, delivers an industry-first suite of 
training and competency assessment programmes that will enable trained and skilled 
personnel to install, commission, maintain and operate hydrogen systems. 

Precision engineering  
The construction of an electrolyser would not be possible without precision engineering. 
Components such as pressure vessels, electrical instrumentation and stack electrodes 
require detailed design templates to build. Figure 15 outlines a simplified version of the 
pressure vessel supply chain. 
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Figure 15. The supply chain flow for electrolyser system pressure vessels 

Case study: Forsyth Group are a Scottish based provider of turnkey fabrication and 
associated services to the energy, utilities and distillation industries. Forsyth Group are 
based in the Northeast Scotland with six fabrication and associated services facilities 
between Caithness, Moray and Aberdeenshire. Services include, piping, modular units 
(e.g. compressors), pressure vessels, structural steel, cable reels, electrical and 
instrumentation, scaffolding, civil works and specialist coatings. 

Forsyth Group only began exploring the renewables/hydrogen industry in April 2022 but 
have over 100 years of company experience. Their presence in the whisky and distillation 
sector has enabled them to be exposed to projects where electrolysers are planned to be 
part of the turnkey packages they undertake with current projects in train across Scotland 
and overseas. Some key learnings Forsyth have taken from their renewables development 
since April include: 

 
• Materials availability is often overestimated by OEMs/operators. 
• Manufacturing tolerances and production schedules are unrealistically tight; 

especially given steel availability restrictions. 
• Qualification for tenders is often bureaucratic, often with no feedback.  However, 

industry events are insightful and allow relationship building to occur which is 
key for the supply chain. 

• There are vast market opportunities, therefore a selective marketing and 
business development approach is required tailored to each sector.  

• Local content is a strong marketing tool. 
• The renewables industry does not generally have standardisation across health 

and safety, contracts, technical specifications etc. 

Hydrogen compressor integration 
Most hydrogen production systems will require a compressor to either store enough 
hydrogen or to boost the pressure for vehicle refuelling. These can either be provided 
alongside the electrolyser by the OEM or procured separately. Hydrogen compressors are, 
in general, a mature technology. However, due to the increased requirement for high purity 
hydrogen and the increase in demand, new technology options are being developed. 
Figure 16 outlines a simplified version of the compressor supply chain. 
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Figure 16. The supply chain flow for a compressor 

Case study: Howden is a leading global provider of mission critical air and gas handling 
products headquartered in Glasgow, including a manufacturing site, and is recognised as 
a global leader of hydrogen compression solutions. Howden is well established in the 
hydrogen market, with over a century of compression experience and operations in 90 
locations over 35 countries. Howden was founded in 1854 designing and supplying boilers 
and steam engines for the marine industry. The company developed its technology range 
throughout the 19th and 20th centuries to include fans, gas boosters, steam turbines for 
power generation and compressors. 

Howden manufacture leading compressor technologies such as Thomassen reciprocating 
compressors and Burton Corblin diaphragm compressors. Howden’s hydrogen 
compression solutions have enabled some of the world’s most unique and innovative 
renewable hydrogen projects that are accelerating the energy transition, including the 
world’s largest hydrogen refuelling station; the world’s first climate-neutral fuels (efuels); 
and the world’s first green steel project. Their technology can handle and optimise 
hydrogen across the value chain from production, to storage, distribution and end use 
such as refuelling stations, Power-to-X applications and heavy industrial purposes. 

Electrolyser systems 
The whole supply chain comes together to create a complete electrolyser system. The 
details of these systems are provided in Section 2.1. 

Case study: Aqualution is a chemicals company based in Duns, Scottish Borders, who 
are developing a novel electrolyser technology. Aqualution primarily work in the healthcare 
and food processing industries, for which they produce hypochlorous acid through electro-
dialysis of water and salt. This process produces hydrogen as a by-product and over the 
past 12 months Aqualution have been working with the Scottish Government and 
University of Edinburgh to develop their electrolyser technology to produce hydrogen as 
the primary product.   

Aqualution first considered the hydrogen industry through engagement with Scottish 
Enterprise and South of Scotland Enterprise agencies. A Phase 1 feasibility study has 
been conducted with promising results, and investment is currently being sought for Phase 
2, which will involve a 20kW demonstration electrolyser. One of the barriers to quickly 
developing the technology ahead of international competitors which Aqualution have 
experienced is the length of time it takes to secure the grant funding on offer. Aqualution 
are currently considering several options to progress their electrolyser technology to the 
next stage.   
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Aqualution’s electrolyser is unique in that it has the potential to work with low purity water 
or even seawater. Aquation have previously deployed their hypochlorous acid electrolyser 
in countries such as Kenya, Egypt and Ghana and therefore have experience ensuring the 
systems are robust and can be managed remotely. All manufacturing currently takes place 
at their site in Duns and the only components which are imported are the membranes 
(from the US) and coated anodes (from the Netherlands, due to long lead times in the UK). 
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3. Existing Supply Chains, Capabilities and Growth 

3.1 Global electrolyser supply chain capability 
In 2021, global electrolyser manufacturing capacity was 6.7GW. This is expected to 
increase more than five-fold by the middle of the decade to 37.3GW, highlighting the scale 
of growth expected to take place in the global hydrogen market [13]. As shown in Figure 
17, ALK electrolysers are currently the dominant technology, making up c.75% of global 
manufacturing capacity, and PEM making up c.25%. SOE’s currently account for a very 
small amount of early-stage manufacturing.   Figure 17 also shows that Asia-Pacific 
(APAC) is the region which has the largest of manufacturing capacity: 58% of ALK and 4% 
PEM electrolysers were produced in China in 2022 and 45% of manufacturer’s 
headquarters were based in the region.  

 
Figure 17. Estimated annual electrolyser manufacturing capacity, by manufacture’s 
headquarters (a) and by type and origin (b), 2021-2024 (BloombergNEF [13]) 
 
Figure 18 shows the 2020 and 2050 capital cost for each electrolyser technology within the 
UK, in comparison to the global average. The Department for Business, Energy and 
Industrial Strategy (BEIS) data was used to assess the cost within the UK, while wider 
literature was used to determine the global values [14][15]. This suggests that production 
costs are slightly higher in the UK than the global average. This is likely due to cheaper 
markets such as China, where the average cost of producing and alkaline electrolyser is 
835 £/kW H2 [7], compared to the UK average of 860 £/kW H2 shown in Figure 18. 
Lowering production costs can be key to attracting manufacturers; for example, Cummins 
and Ohmium have recently built 500MW/year facilities in Shanghai and Bangalore 
respectively [13]. Of the three electrolyser chemistries, SOE is consistently the highest 
cost. Currently ALK offers the lowest figure, however, PEM is projected to become 
cheaper in the future.  
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Figure 18. Capital cost to produce each electrolyser technology in the UK, for 2020 
and a projection for 2050, compared to the global average (range for the 2050 global 
average value is estimated to be ± 50%)  
 
Figure 19 shows the location of key electrolyser manufacturing sites globally, highlighting 
current and planned capacity. 
 

 
Figure 19. Map of electrolyser manufacturing capacities by region; data provided by 
BloombergNEF and example manufactures identified.  
 
A large increase in electrolytic hydrogen projects this decade means that supply chains 
could be a key value chain bottleneck, particularly as countries scale up to meet their net 
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zero and hydrogen targets. The total 2030 electrolyser targets for countries with a 
hydrogen strategy totals 73.9GW capacity [16], and this would be expected to increase as 
more countries commit to hydrogen deployment. There are currently thirty-one countries 
with a hydrogen strategy (fifteen with electrolyser-specific targets) and eighteen countries 
currently in the process of developing strategies.   
 
Figure 20 shows the IEA’s projected global hydrogen demand by 2040 [17] against 
planned electrolyser projects by developers [18]. This highlights that currently less than 
half of the expected future hydrogen demand would be met by the planned electrolyser 
project pipeline (45%), signifying that there will be significant market opportunity for a 
Scottish electrolyser industry to contribute to meeting future demand.    
 

 
Figure 20. Assessment of the proportion of global hydrogen demand met by 
planned electrolyser capacity in the year 2040 

3.2 European electrolyser supply chain capability 
Europe has been a leader in setting hydrogen targets and strategies, however, it has a 
smaller manufacturing base than China. As shown in Figure 21, the electrolyser 
manufacturing market in Europe is fairly distributed across countries with largest 
electrolyser shipments in 2022 expected to be in Germany (56MW), Belgium (50MW) and 
Denmark (38MW) [13]. For comparison, the UK is expected to ship 6MW of capacity. 
Electrolyser manufacturers Plug Power, ITM Power, Siemens and NEL represent nearly 
half of the total capacity of shipped electrolysers expected in 2022.  
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Figure 21. Optimistic forecast of electrolyser shipment in EMEA in 2022, by market 
and by supplier (BloombergNEF) 
 
The current capacity of electrolyser manufacturing in Europe is estimated to be 
1.75GW/year and is expected to increase to 17.5GW/year by 2025, driven by the ‘Fitfor55’ 
and ‘RePowerEU’ policies [19]. The European Commission’s hydrogen strategy shows a 
clear desire to scale up production, as it sets out a strategic objective to install at least 
40GW of renewable hydrogen electrolysers by 2030 and produce up to 10 million tonnes 
of renewable hydrogen in the EU. Germany has committed to the largest individual EU 
country target of 10GW electrolyser capacity (the UK current target is 5GW electrolyser 
capacity) [16]. However, an integrated supply chain in Europe is emerging and requires 
upscaling. The European Clean Hydrogen Alliance is facilitating the emergence of 
integrated European value chains, with twenty electrolyser manufacturers signing a joint 
declaration at the European Electrolyser summit in May 2022 [19]. Figure 22 shows the 
current and planned manufacturing capabilities of several of the largest electrolyser 
manufacturers in Europe. 
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Figure 22. Publicly known current (a) and planned (b) European annual electrolyser 
manufacturing capacities; where companies have specified timescales, dates have 
been provided, otherwise “future” is used; where a company is known to operate 
but the capacity is unspecified, “unknown” is used.  

3.3 Scottish electrolyser supply chain capability  
Scotland has a strong heritage of manufacturing and engineering, from ship building on 
the river Clyde to North Sea oil and gas.  To date, Scotland has been at the forefront of 
hydrogen demonstration and development through several world first demonstration 
projects, including Levenmouth Community Energy Project (370kW), Surf ‘n’ Turf (500kW), 
and Aberdeen H2 Buses (1MW).  Larger scale projects currently in development include 
ERM Dolphyn (2MW) and Whitelee Windfarm (20MW). Scotland’s hydrogen targets for 
5GW of installed hydrogen capacity by 2030 and 25GW by 2045 are among some of the 
most ambitious in the world and give a firm signal to industry regarding intent to grow the 
hydrogen market in Scotland. However, Figure 23 shows the very large gap between 
announced projects or projects in planning and the ambitious targets. 
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Figure 23. Planned electrolyser capacity compared to target capacity in 2030 and 2045 
based on publicly available information. 
 
Scotland’s current supply chain capabilities have been assessed against the tiers that 
were identified when setting out the required capabilities of the supply chain in Section 2.2. 
These are provided in Table 8. 

Table 8. Scottish supply chain capabilities 
Supply chain 
tier 

Current capabilities in Scotland Opportunities in 
Scotland 

Raw and 
processed 
materials  

 Metal processing and 
coating 

 Semiconductor suppliers 

 Chemical processing 

 Strong hydrogen policy: 
5GW hydrogen by 2030  

 Engineering (process, 
electrical, precision and 
machine) 

 Construction 

 Finance 

 Metal mining 

 Complex plastics 
manufacturing and 
suppliers 

Manufacture 
of components 

 Manufacturers or suppliers 
of process and electrical 
equipment 

 OEM of electrolysers/fuel 
cells 

 Novel and innovative 
manufacturing 

System 
integration and 
installation 

 Control system producers 

 System integrators – specific 
to hydrogen 

 Pipework and metalwork 

 OEM of electrolysers/fuel 
cells 

Operation and 
maintenance  

 Renewable energy 

 Demand for hydrogen 

 Know-how to operate and 
maintain facilities 

End-of-life  Oil and gas 
decommissioning industry 

 Specialist material 
recovery and recycling 
services 
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Raw and processed materials 
Chemical processing is a crucial part of the first tier: electrolytes, electrocatalysts and 
other electrolyser specific components rely on it. Scotland’s chemical sciences sector is 
worth £750 million and represents £4.4 billion in exports [20]. This is a clear strength that 
Scotland offers to the supply chain, and there is opportunity for this sector to become 
involved in the hydrogen market. For example, Ames Goldsmith Ceimig is a specialist 
producer of electrocatalysts for the hydrogen market.  Additionally, Scotland benefits from 
a metal processing industry with precision and machine engineering capabilities and an 
established semiconductor supply chain for a thriving tech sector. However, there is a gap 
in the extraction and supply of raw materials, as there is little opportunity for commercial 
mining in Scotland. This means there will be a heavy reliance on raw material imports. 

Manufacture of components 
Within the second tier, Scotland benefits from strong skills in process and electrical 
equipment manufacture and supply, through its engineering and oil and gas sectors. 
Scottish companies, such as Howden (a producer of heat exchangers and compressors), 
demonstrate the strong capabilities of this tier that already exist. Currently, the lack of a 
commercial-scale electrolyser OEM is a substantial gap; however, a combination of a 
strong demand pipeline and supportive policy/funding mechanisms can make Scotland an 
attractive location for OEMs. In addition, there are opportunities to attract OEMs if the 
production and supply of key components is located Scotland, alongside hydrogen project 
opportunities. Moreover, with the supply chain still in its infancy, there is a clear 
opportunity to support novel and innovative manufacturing techniques that have the 
potential to improve efficiency and lower costs. Though investment in automation, 
standardisation and incentives to scale up Scotland could be a leader in the production of 
electrolysers.  

System integration and installation 
One of the strengths of tier three is Scotland’s many control system producers, which is a 
key auxiliary service for the electrolysers. Some of these are already expanding into the 
hydrogen sector from the more traditional oil and gas areas. Examples of this include HCS 
Control Systems and Hydrasun; they are established producers of control systems and 
likely have the capabilities to be able to support this supply chain. Moreover, there are 
several companies, such as Logan Energy and Pure Energy Centre, providing system 
integration and installation services specific to the hydrogen sector. There are also firms 
that can provide the necessary pipework, metalwork auxiliary services, process 
engineering and electrical engineering skills that help to support this tier. 

Operation and maintenance 
During operation of electrolyser facilities, Scotland benefits from good access to renewable 
energy; cost and carbon footprint of electricity is a key marker of operational success. 
However, this tier requires a workforce with the know-how to be able to operate and 
maintain electrolytic production facilities, which is a potential gap. This can be filled 
through training of the workforce and offers the opportunity for a just transition.   

End-of-life 
End-of-life services provides an opportunity for the Scottish market to differentiate itself. 
This tier is still in its infancy – some companies, such as Johnson Matthey, are beginning 
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to develop closed loop aspects of the chain but this is limited [21]. Development of this tier 
can improve sustainability and the supply chain’s resilience.  Modelling of fuel cell markets 
in China found that a high-quality end-of-life program can help to alleviate high material 
demand (which is a key vulnerability in the supply chain) reducing risk and potentially 
costs [22]. Scotland is well positioned to capitalise on this due to the skills developed in the 
oil and gas and renewables decommissioning sector.  

3.4 Hydrogen policy landscape 
Figure 24 shows the number of hydrogen policies in selected countries according to the 
IEA [23]. This demonstrates the vast scale of supportive policy available in the UK for the 
hydrogen sector. As previously discussed, de-risking of hydrogen investment is a crucial 
requirement of the supply chain as it is scaled up. Through strong hydrogen targets, 
Government investment, continued development of business models and revenue support, 
the supply chain can manage risk associated with market prices and demand. This helps 
to enable private investment, such as the projected £9 billion of investment in production 
and the 12,000 jobs by 2030 across the supply chain highlighted in the UK Hydrogen 
Sector Development Action Plan [24]. 
 

 
Figure 24. Countries with the greatest number of hydrogen policies globally 
 
Both UK and Scottish Government policy sees hydrogen playing a key role in the energy 
transition.  The Scottish Hydrogen Policy Statement aims for 5GW of installed hydrogen 
capacity by 2030 and 25GW by 2045. The UK-wide hydrogen target has recently been 
increased from 5GW to 10GW by 2030, with at least half being electrolytic. This provides a 
positive backdrop to the development of the hydrogen sector and supply chains and is 
more likely to encourage electrolyser OEMs to locate in Scotland.  
 
Several funding initiatives have been put in place to support the development of the 
hydrogen economy, including a commitment of £100 million funding from the Scottish 
Government to support hydrogen projects. The UK Government will invest £100 million of 
support for hydrogen business models for 250MW of electrolytic production in 2023; 
further allocations will be made in 2024. The UK Government have developed the Net 
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Zero Hydrogen Fund and Hydrogen Business Model to ensure projects are investible 
through management of price and volume risks. 
 
Together the Scottish and UK Governments are working to deliver further mechanisms to 
support the hydrogen sector, such as regulatory frameworks and standards, business 
models and emissions mandates, all of which are required to ensure a successful 
hydrogen economy and support a growing supply chain.   
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4. Opportunities for Scotland  

Based on the assessment of the capabilities required for the manufacture and deployment 
of electrolysers, it is clear there are potential opportunities for Scotland to capitalise on the 
expected growth in the global electrolyser market. There are several key areas that can be 
developed to help make Scotland an attractive place for companies to locate and develop 
in-house supply chain capabilities. This section gives an overview of these areas and 
highlights some of the steps that can be taken to support a strong electrolyser supply 
chain in Scotland.  

4.1 Strong demand pipeline 
Companies in the electrolyser supply chain will look for a positive pipeline of electrolytic 
hydrogen projects as they scale up, to ensure stable market conditions and de-risk 
investment. The Scottish Hydrogen Policy Statement and draft Hydrogen Action Plan 
provide a clear ambition to install 5GW hydrogen capacity by 2030 and 25GW by 2045, 
with £100 million in funding committed to developing the hydrogen economy. This 
government backing of the hydrogen sector helps to signal certainty to investors that the 
hydrogen market in Scotland is set to grow and stimulates the market.  Clear and 
ambitious hydrogen targets and supporting policy will enable Scotland to maintain its 
position in a fast-moving global market and differentiate itself from competitors. 

Another advantage is the surplus of renewable electricity production in Scotland providing 
a strong pipeline of demand. The ScotWind offshore leasing round alone will add nearly 
25GW of new offshore wind capacity, in addition to an 8-12GW onshore wind target, 
1.5GW hydro power and a developing wave and tidal sector. Coordinating hydrogen 
generation projects with increased renewables capacity is a challenge, therefore having a 
confirmed pipeline provides a huge opportunity for Scotland to lead the way with 
renewable-powered hydrogen production.  

A policy decision on using hydrogen for heating is expected in 2026, by which point 
Scotland will have several leading demonstration projects underway to provide an 
evidence base. This includes providing hydrogen to homes at H100 in Fife and testing 
hydrogen blending in the gas grid in Aberdeenshire. This experience in demonstration and 
evidence building means Scotland will have a strong knowledge and skills base in 
hydrogen production, transportation and use. This can be utilised to quickly scale a large 
demand base should hydrogen for heating be approved. In addition, Scotland’s cities have 
been early adopters of hydrogen technology, for example hydrogen buses in Aberdeen, 
and therefore will be better prepared to scale up to provide a demand base at a 
commercial scale.  

The combination of a strong demand pipeline, supportive policy/funding and experience in 
demonstration projects will make Scotland an attractive location for electrolyser OEMs. 
The innovative nature of many OEM companies means a supportive market that is de-
risked as much as possible will be a key factor in deciding which countries to locate in. In 
addition, for OEMs that are entering the market, funding and/or support mechanisms 
deployed at speed is key to enable the companies to scale and gain a market share ahead 
of international competitors.  



 

51 

 

This strong demand profile should see Scotland develop significant competency in the 
servicing and maintenance of electrolysers. Generic system components, such as water 
and electrical components, could be readily manufactured within Scottish supply chains. 
This could limit the risk associated with the import of these parts if there was to be a 
system failure. A local supply chain could reduce the downtime and costs for electrolysers 
deployed in Scotland. To support the transition of companies that manufacture these 
components, training will be required for the supply chain.  

4.2 Transferable skills and capabilities 
As described in Section 3.3, Scotland has a wealth of skills and experience across oil and 
gas, offshore operations, manufacturing, engineering, chemicals processing and industrial 
research. All these skill areas can be applied the hydrogen supply chain. Business skills 
such as collaboration, project management, procurement and safety will also be highly 
transferable.  

According to Skills Development Scotland, there were 76,000 people working in the 
energy sector in 2021[25]. The majority of people working in the energy sector in Scotland 
are based in Aberdeen city and Aberdeenshire, which is a leading the energy transition 
from its oil and gas operations. Additionally, 30% of the UK’s Offshore Wind workforce is 
currently based in Scotland and is set to increase significantly as more offshore windfarms 
are developed and built.  

There is opportunity to tap into Scotland’s existing skills base to develop the hydrogen 
supply chain, which can have additional benefits ensuring a just transition from traditional 
energy sectors such as oil and gas. It will be important to ensure the transfer of skills is 
demand-led through a strong pipeline of projects and that strong collaboration is had 
across sectors to assess needs and gaps. 

4.3 Supply chain innovation  
As the electrolyser manufacturing industry grows, cost-competitive and efficient supply 
chains will be key for OEMs.  Scotland has a strong track record on innovation within the 
developing hydrogen sector, and there is opportunity to continue with this for the 
electrolyser supply chain. Investment in areas such as automation, sustainable materials, 
recycling and efficiency improvements will be valuable to ensure developers keep up with 
demand and differentiate themselves from competitors.  Due to early pilot projects, 
Scotland already has skills and knowledge on innovative programmes that could be 
applied to the electrolyser supply chain. With accelerated support to commercialise the 
hydrogen industry at pace, Scotland can use its strengths and experience to develop a 
highly competitive supply chain that is attractive to developers/OEMs. 

4.4 Developing key locations 
As described in Section 3.3, Scotland has good capabilities in chemicals processing, 
engineering, manufacturing and control systems (among others). Mapping the locations of 
Scottish companies with the required capabilities provides understanding of where skills 
and supply chain requirements can be transitioned for large-scale electrolyser 
manufacturing. It also enables the development of regional hydrogen hubs, matching 
supply chains with hydrogen generation projects. 
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There are several locations in Scotland which has been at the forefront of developing 
hydrogen systems including island communities, industrial clusters and cities. Some key 
examples include: 

• Fife – The location of H100 Fife, a world first demonstration of using electrolytic 
hydrogen produced by a 7MW wind turbine in a local gas network 

• Aberdeen – The first city in Scotland to introduce hydrogen buses, and is 
currently planning an Aberdeen Hydrogen Hub. Aberdeen is also the home of 
the TECA fuel cell, ERM Dolphyn offshore wind demonstrator and has O&G 
industry capability. 

• Orkney – Orkney has been a key hub of hydrogen innovation with the Surf ‘n’ 
Turf project producing hydrogen from tidal energy located at the European 
Marine Energy Centre.  

• Western Isles – The Lewis Green Hydrogen Hub is investigating the production 
of green hydrogen on the Isle of Lewis and refuelling stations have also been 
tested in Stornoway. 

• Cromarty – Alongside the plans to create an energy hub in the Cromarty Firth, 
there are plans to include significant hydrogen deployment at scale through 
connection to offshore wind. This could be a key transport and manufacturing 
hub. 

 

These locations are key to the deployment of hydrogen in Scotland. However, there are 
areas where there is a significant cluster of companies with the potential to support 
electrolyser manufacturing. Figure 25 shows the results of a mapping exercise undertaken 
using the standard industrial classification (SIC) codes. The SIC codes were split into four 
groups that represent different parts of the supply chain requirements identified in Section 
2. The maps only show active companies with more than ten employees who have filed 
accounts for the most recent year.  

The stack potential map includes companies listed against SIC codes for precious metal 
production, treatment and coating of metals and manufacture of man-made fibres. The two 
largest clusters of activity are around Glasgow and Aberdeen. However, other centres of 
activity include Dundee, Edinburgh, Dunfermline and Falkirk. 

The installation and market map focuses on companies in the industrial gases sector, 
electrical and plumbing installation. Due to the large number of companies involved in 
electrical and plumbing installation at different scales this map is saturated indicating that 
this would not be a limiting factor for the electrolyser supply chain. 

The pipework and vessels map incorporates the tanks and reservoirs, manufacture of 
valves and manufacture of pumps and compressors SIC codes. Similar to stack potential, 
there is a strong cluster around Glasgow. However, the cluster around Aberdeen is not as 
well established and is similar in scale to that around Edinburgh. 

The SIC codes for the manufacture of electricity distribution and control apparatus, non-
domestic cooling and ventilation equipment and electronic industrial process control 
equipment are mapped in the electrical and control panel of Figure 25. The clearest cluster 
is again around Glasgow with smallest clusters around Aberdeen and Edinburgh. 

These clusters could represent the beginnings of supply chain hubs that could initially 
support the deployment of electrolysers around Scotland. These could then grow into 
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manufacturing hubs with electrolyser manufacturing at the centre supported by the more 
developed local supply chain.  

 
Figure 25. Scottish companies who could play a role in electrolyser manufacturing 
by SIC code 

4.5 Export opportunities 
There is opportunity for Scotland to capture more economic value from hydrogen activities 
by becoming a centre for production and export of green hydrogen across Europe. By 
developing the supply chain early, Scotland will have access to associated skills, products 
and services that other countries will require to move forward with their hydrogen 
ambitions. However, if Scotland is slow to deploy, then there is a risk that more of those 
skills and manufacturing will be developed quicker elsewhere.   

There are many advantages to having electrolyser manufacturing local to hydrogen 
projects to meet Scotland’s significant hydrogen potential, as opposed to importing. This 
includes reduced transportation distance (with associated cost and carbon savings), no 
customs regulations associated with sourcing abroad, ease of servicing and maintenance, 
and boosting local skillset and jobs. A local market and favourable policies could also 
encourage OEMs to locate in Scotland. It is often the case in the energy sector that 
manufacturing is based where an industry started, for example oil fields in Texas and wind 
turbines in Denmark and Germany, as manufacturers will often supply local demand and 
then export once expansion takes place. These advantages could see Scotland become 
home to large scale electrolyser manufacturing in the near future. 

Scotland’s geographical location close to mainland Europe will be advantageous in the 
transport of both hydrogen and supply chain components. Scotland will be able to have 
easily accessible port connections linking with key infrastructure, such as the planned 
European Hydrogen Backbone pipeline. 

Figure 26 shows that by 2050, there will be an upper estimate of 700 TWh/year demand 
for hydrogen in northwest Europe (Germany, Belgium, and the Netherlands) [26].  Planned 
electrolyser projects within the European market amount to a capacity of 381.4 TWh/year 
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by 2050 [18], therefore there is currently predicted to be a gap around 318.6 TWh/year of 
hydrogen which will have to be imported.  The Scottish Hydrogen Assessment estimates 
that 126 TWh of electrolytic hydrogen could be produced in Scotland and 94TWh exported 
to the European market annually by 2045 [5]. This means there is the potential for 
Scotland to capture a 13% share of the European hydrogen market.  Currently, the EU 
expects 50% of the demand to be met by imports. 

 

 
Figure 26. Assessment of the 2050 European hydrogen market and potential for 
Scottish imports 
 

There is also the potential for Scotland to export electrolysers to Europe. A report by 
Scottish Enterprise identified Germany, Netherlands, Japan and Belgium as key potential 
export markets [27]. Figure 27 shows the planned electrolyser capacity compared to 
predicted hydrogen demand in 2030 for each country. Germany, Japan and Belgium have 
deficits in their current planned electrolyser capacity compared to predicted demand. This 
means they are promising export markets; there is an opportunity to export hydrogen 
and/or electrolysers. However, the Netherlands are likely to have surplus electrolyser 
capacity based on planned electrolyser capacity. 
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Figure 27. Assessment of the 2030 German, Dutch, Japanese, Belgian hydrogen 
markets [28][29][30][31][32] 
 

5. Conclusion and Next Steps 

Scotland has significant potential to create a supply chain hub to support the manufacture 
of electrolysers. It has strong demand for electrolyser deployment, existing technical 
capability, existing transferable skills and ambitious targets. However, electrolyser 
manufacturers are already developing plans for their manufacturing out to 2030. The 
Scottish supply chain, as a result, needs development support now to allow it to integrate 
into this competitive market. Table 9 gives a summary of the key opportunities and 
challenges for Scotland in the development of electrolyser supply chains.  

Scotland’s strengths include its strong hydrogen ambitions that give confidence to project 
developers and the electrolyser market. Scotland’s availability of renewable generation to 
power electrolytic projects and good engineering and manufacturing capability are further 
assets. In addition, the early experience of the hydrogen market through demonstrator 
projects improves commercial readiness for Scotland to develop an electrolyser 
manufacturing industry.  
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Table 9. SWOT analysis for Scotland’s electrolyser supply chain 
Opportunities Strengths Threats 

 Substantial availability 
of renewables can 
provide cost-effective 
and low carbon 
electricity.  

 Scotland, and the wider 
European market, will 
likely be hubs for green 
hydrogen demand. 

 The electrolyser market 
is growing, and the 
demand is expected to 
increase soon. 

 Attractive market 
conditions to encourage 
electrolyser 
manufacturers to locate 
in Scotland. 

 A strong oil and gas and offshore industry, 
which includes manufacturers, a skilled 
workforce and established supply chains. 

 Many of the common components needed for 
electrolysers, such as process equipment, 
have pre-existing supply chains.   

 The Scottish Government is very supportive of 
the hydrogen sector and wants to promote 
growth. 

 Several companies have started to transition 
to the hydrogen sector. 

 Close geographical 
neighbours, such as 
Germany, have more 
mature markets and 
investment.  

 A large number of 
electrolyser 
manufacturers have 
existing and planned 
manufacturing facilities 
within Europe. 

 Electrolyser 
manufacturers often have 
trusted suppliers, 
meaning it is hard for 
new entrants to the 
supply chain. 

Weaknesses 

 At present there are no commercial-scale 
electrolyser manufacturers in the Scottish 
market. 

 The majority of materials required for 
electrolyser manufacture will likely have to be 
imported. 

 
Suggested next steps include: 

• Publish supply chain component analysis to facilitate engagement throughout 
Scotland and attract companies with capabilities that could be transitioned to the 
hydrogen sector. 

• Conduct further in-depth analysis of Scotland’s company base and potential gaps 
including an investigation into establishing supply chain hubs in key areas. 

• Further investigation of potential sites to develop hydrogen electrolyser 
manufacturing and opportunities to link with hydrogen deployment hubs.  

• Continue supportive policy to ensure Scotland’s hydrogen market develops early, 
thereby enabling eventual export of skills and components. 

• Attract OEMs to locate in Scotland through supportive policy, available 
funding/support mechanisms, development the earlier tiers of the supply chain and 
a strong project pipeline. 

• Encourage Scotland’s academic and research base to increase its focus on 
hydrogen and electrolysers to attract industry that can take advantage of 
collaboration and to develop skills for the future 

In addition to these suggestions, some supportive policy options that may help the 
development of electrolyser supply chain in Scotland include: 

• Financial support either through grants or loans for companies with the potential to 
transition. 
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• Location support through the development of a supply chain hub with planning, 
access and facility packages. 

• Work with UK government to develop the proposed revenue support packages to 
increase the potential deployment of electrolysers. 

• Provide support to training for the supply chain, deployment and maintenance 
aspects of electrolyser deployment. This could take the shape of supporting 
apprenticeships or through higher education courses. 
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