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Executive Summary 
 

The Construction Leadership Forum has identified supply chain development as a key area to grow the 

construction sector in Scotland, with a particular focus on linking assessment of supply chain capability 

and identification of growth opportunities to government policy, low carbon solutions, sustainability 

and reshoring of manufacturing. 

Consequently, the purpose of this study is to develop an understanding of current supply chains covering 

low carbon energy / heating, technology providers and businesses who support energy efficiency 

measures, with a focus on high-value and high-growth potential supply chains that are aligned to the 

reshoring manufacturing capability, low carbon, local, natural, and sustainable practices. Our approach 

to address this requirement was firstly to carry out a wide-ranging review of potential supply chains and 

identify the five most significant supply chains for more detailed analysis. 

The first task stage of our work involved defining a long list of low carbon energy supply chains for 

initial analysis. The Scottish  Enterprise  Low  Carbon  Heat  supply  chain  directory,  supplemented with 

a small number of supply chain categories covering low carbon power, provided the basis for this long 

list. 

The scope of the long list covers renewable heat & power generation/storage and energy efficiency, as 

summarised below. The use of these supply chains by the Scottish construction sector occurs in both 

domestic and non-domestic buildings at new build and retrofit stages. 

• Heat pumps 

• Direct electric heating 

• Biomass heating 

• Solar thermal 

• Geothermal 

• Combined heat and power/ large boilers 

• Micro combined heat and power (micro-CHP) 

• Combined cooling, heat and power (trigeneration) 

• Energy from waste & energy recovery facilities 

• Energy from waste - anaerobic digestion 

• Cooling 

• District heating 

• Heat storage 

• Sustainable insulation materials 

• Mass timber systems & components 

• Energy efficiency heating, ventilation and air conditioning 

• Building energy management systems 

• Low carbon electricity generation and storage 

A framework for analysing this long list of supply chains was developed, focusing on four aspects: 

1. Potential future change in demand, including strength of policy drivers 

2. Current level of Scottish based specification and installation capability 

3. Current level of Scottish based manufacturing capability 

https://heat.directories.scot/


 

4. Current level of demand by the construction sector 

The order of the above aspects is reflective of their relative importance in assessing each supply chain 

with the potential future change in demand being the most important in the selection of a short list of 

supply chains for more detailed analysis. 

Each of the above aspects was assessed as Low, Medium or High (according to specific scoring 

definitions). This ‘scoring’ was then used to create a relative ranking of the long list of supply chains to help 

identify the five supply chains to be investigated in more depth in subsequent project tasks. The five 

supply chains with the highest relative ranking (in order) and which are the focus of this report are: 

1. Heat pumps 

2. Low carbon electricity generation and storage 

3. Sustainable insulation materials 

4. Heat storage 

5. Mass timber systems and components 

These supply chains were agreed with project representatives from BE-ST and the Construction 

Leadership Forum. 

The initial analysis report should be read alongside this detailed analysis. This report provides more 

analysis on the five short-listed supply chains including the development of a supply chain framework, 

identification and mapping of companies in each respective supply chain, SWOT and gap analysis, 

determination of ability to pursue opportunities and proposed development actions. 

The findings of the detailed analysis demonstrate that Scotland has a number of strengths across the 

supply chains, as summarised in the graphic below. 



 
 
 
 

Heat Pumps 
Low Carbon Electricity Generation 

& Storage 
Sustainable Insulation Materials Heat Storage Mass Timber & Components 

 
 
 

Presence of Mitsubishi Electric as a 

European manufacturing hub for 

ASHPs (and emerging GSHP 

technology) and vertically 

integrated upstream supply chain 

manufacture 

 
 
 
 

Abundance of natural resources 

that can be used for renewable 

energy 

 

 
One established  sustainable 

insulation manufacturer in 

Scotland – Superglass – which 

creates glass wool fibre insulation 

and is based in Stirling. Recently 

acquired and investing millions 

into its operations 

The limited, albeit established, 

manufacturing base (McDonald 

Water Storage and  Sunamp) 

covers both sensible heat storage 

(McDonald Water Storage thermal 

tank stores) and latent heat 

storage (Sunamp heat batteries) - 

thermochemical heat storage, the 

third type of TES, is generally 

considered to be at R&D phase 

 
 

 
Presence and expertise of Institute 

for Sustainable  Construction 

(Edinburgh Napier) including 

substantial research on timber 

engineering 

 
 
 

Presence of Mitsubishi European 

R&D Centre for heat pumps 

Presence of large players in the 

supply chain  including SSE 

Renewables, EDF Renewables and 

Scottish Power renewables – 

encouraging innovation  and 

collaboration 

Two early stage natural fibre 

insulation manufacturers: 

IndiNature creates hemp-based 

insulation and Sisaltech creates 

sisal-based insulation. IndiNature 

received £3m from SNIB to open a 
factory. 

 

Evidence of companies 

undertaking R&D with two early- 

stage manufacturers identified 

(SolSafe and Synchrostor) 

 
 
 

Presence of BE-ST and associated 

innovation factory 

 
 
 
 

Presence of Star Renewable 

Energy with capabilities in large 

scale WSHPs and ASHPs systems 

 
 
 
 

Spread of supply chain capability 

within wind with exporting 

experience 

 
 
 

Reasonable base of installers and 

expectation that sub-contractors 

will not necessarily need to re- 

train to install the materials as 

they come in same forms as 

conventional insulation (e.g., batt) 

Significant amount of fundamental 

and applied research taking place 

in alignment with the Scottish 

Government Heat in Buildings 

Strategy (e.g., EastHeat project) or 

as part of specialist research 

undertaken by university divisions 

(e.g., Seasonal Thermal Storage 

three-year project  at  the 

University of Edinburgh) 

 
 
 
 

Work underway to improve the 

perception of Scottish-grown 

timber. 

 
Presence of Vert Rotors with 

emerging innovative compressor 

technology to increase heat pump 

efficiency 

 

Presence of AMTE for the 

manufacture of battery cells for 

energy storage 

Investment support being offered 

to early-stage Scottish 

manufacturers via SNIB, ZWS, 

SoSE, and Business Gateway. 

Demonstrates commitment to 
support the market. 

 
 

 
Other funded trial / 

demonstration projects are taking 

place, e.g., BEIS LODES 

 

 
Scotland has a strong logging and 

forestry sector domestically 

Reasonable number of installers 

for current level of demand for 

domestic/ small scale commercial 

heat pump demand 

Pockets of academic excellence 

relevant to battery 

materials/components and 
electrochemistry 

  Scotland leads the UK in terms of 

ambition and interest in mass 

timber as a sustainable 

construction material. 

 
Good number of colleges offering 

heat pump upskilling courses to 

traditional heating engineers 

Financial incentives to support 

solar PV including, for example, 

Smart Export Guarantee, VAT 

Reduction and Feed-in-Tariffs 

  Largest lumber producer in the UK 

is based in Scotland (BSW) and has 

been recently purchased by 

Binderholz who produce CLT and 
glulam in Europe. 

Supportive policy and regulatory 

environment for heat 

decarbonisation 

Presence of DuPont Teijin Films 

with world-class flexible polyester 

film production facility in Dumfries 

  85% of Scotland’s buildings use 

timber frame construction[1], 

therefore, there are transferable 

skills within the workforce. 

Strategic approach to supply chain 

development for heat in buildings 

is being developed by Scottish 

Government and Scottish 

Enterprise which will result in the 

publication of a Heat in Buildings 

Supply Chain Delivery Plan later in 
2022 

 

Established service providers such 

as Glen Hydro  alongside 

innovative companies such as 

HydroWheel demonstrate mix and 

breadth of capability 

   
 
 

Scottish Government support on 

the increase of Scottish Timber for 

use in construction. 

 
£300m Heat Network Fund to 

support development of the 

market for heat networks with 

zero carbon sources of heat, such 

as heat pumps 

 

Ambition to make Scotland a 

Hydro Nation and development of 

associated Hydro Nation Strategy 

and Forum 

  Given the predominance of timber 

frame construction in  Scotland 

and the location of forestry 

resources, Scotland  has  a 

favourable position within the UK 

for mass timber panel/beam 
manufacturing facilities. 

Good and growing innovation and 

business support related to the 

heat decarbonisation opportunity 

    

 

There are also a number of development actions which may enable strengths to be exploited, 

weaknesses to addressed and the supply chains to be in a position to access opportunities, as 

summarised below. 



Heat Pumps 
Low Carbon Electricity Generation 

& Storage 
Sustainable Insulation Materials Heat Storage Mass Timber & Components 

Collaborative approach between, 

for example, BE-ST, Scottish 

Government and Scottish 

Enterprise to develop the Heat in 

Buildings Supply Chain Delivery 

Plan (due to be launched later in 

2022) 

 

Encourage partnership 

collaborations across the supply 

chain through, for example, match 

making and networking 

 

Strengthen the fundamental and 

applied research  into, for 

example, natural fibre insulation 

materials 

 
Calculate / establish carbon saving 

benefits of TES and use as a 

marketing / knowledge tool to 

stimulate activity across the supply 

chain 

 

The ambition within the market 

should be capitalised on to ensure 

Scotland can develop a 

sustainable mass timber sector 

 
Support the development of the 

component supply chain, 

particularly in areas such as 

electric motors, fans and pumps. 

For example, by encouraging 

innovation from new and existing 

companies to diversify into the 

heat pump supply chain or by 

attracting inward investment. 

 
 

 
Improve visibility and 

understanding of support 

initiatives and procurement 

opportunities across the supply 

chain 

 
 
 

Raise awareness about 

sustainable insulation amongst 

potential materials suppliers (for 

example wool and timber) 

demonstrating the potential to 

access new markets 

 
 
 
 

Raise awareness about heat 

storage amongst end users / 

developers, showcasing the 

technology’s benefits 

One of the key drivers for the 

implementation of novel building 

materials is  the regulatory 

framework and policies. Thus, 

Scottish Government should ‘lead 

from the front’ which would not 

only help to increase confidence in 

this structural material but could 

also influence the policy and 

insurance landscapes to be more 

favourable 

 
 
 
 
 
 
 

Explore financial innovation 

opportunities as a way to increase 

deployment rates of heat pumps 

 
 
 
 
 

 
Support with business 

development and finance 

(investment to build  business 

case) 

 
 
 
 
 

 
Create networking events to foster 

relationships between potential 

suppliers and product 

manufacturers 

 
 
 
 

Raise awareness about heat 

storage amongst potential 

materials and components 

suppliers (e.g., heat exchanger 

manufacturers), demonstrating 

the potential to access new 

markets 

Wood Encouragement Policies 

(WEPs) are guidelines to foster an 

increase in wood use in 

construction. WEPs promote and 

sustain  both  economic   and 

social benefits for communities 

through the adoption and use of 

wood by-products, trading 

agreements, wood  use  in 

construction and the adoption of 

renewable resources as a method 

of attaining environmental 

objectives. Incentives such as this, 

have potential to impact the 

supply chain within Scotland. 

 
 
 
 
 

 
Tackle the  relatively  low 

availability of training 

opportunities in the Highlands and 

Islands via co-ordination with ESP 

and its Energy Efficient Training 

Network. 

 
 
 

Support the development of the 

materials and components for the 

supply chain through, for example, 

supporting innovation from new 

and existing companies; helping 

existing companies operating in 

adjacent sectors to diversify into 

the low  carbon  electricity 

generation and storage supply 

chain and; identifying and 

attracting inward  investment 

opportunities 

 
 
 
 
 

 
Identify case study examples that 

can be used to a) provide valuable 

data / insights to support policy 

initiatives b) showcase the 

potential of the market on a larger 

stage 

 
 
 
 
 
 

 
Create networking events to foster 

relationships between potential 

suppliers and product 

manufacturers 

• The collation of educational 

resources across the industry and 

initiatives to support earlier 

engagement of the public/young 

people would be beneficial to the 

industry in the long term. 

Continued and concerted  efforts 

to showcase the industry and 

opportunities is required to attract 

talent to the industry. 

Apprenticeships could also be 

implemented alongside  this. 

Consideration should be given to 

the feasibility of a mass timber 

installation academy/taskforce or 

consortium to raise the profile of 

the sector. 

 
 

 
Consider the importance of 

actions to stimulate market 

demand including, for example, 

supporting companies to lobby for 

change in the energy tariff system 

and the taxation of electricity as 

well as the investigation of the 

equivalence of cogeneration 

 
 
 
 

Support with developing and 

bringing to market innovations 

specific to low carbon electricity 

generation and storage 

Provide investment to help 

potential suppliers enter the 

market (in addition to, for 

example, ZWS funding 

opportunities) – capital has been 

invested in manufacturers, but 

other members of the  supply 

chain would benefit from support 

to de-risk the move into a new 

market for, for example, timber 

suppliers, etc. 

  
 
 
 
 
 

New facilities could be developed 

within Scotland to further increase 

capabilities, whether through 

direct investment or additional 

shared resources for the industry 

 Encourage innovation and 

upskilling via Scotland’s support 

ecosystem, including the 

Innovation Centres and NMIS 

Review the accreditation and 

testing framework to better 

accommodate natural fibre 

insulation products 

  

 Explore the development of 

Scottish specific  policy 

interventions  to remove 

development barriers for solar PV 

and enable levelling up with the 

rest of the UK 

   



  
 
 

Table of Contents 

1 Introduction ........................................................................................................................... 1 

1.1 Purpose & Scope ....................................................................................................................... 1 

1.2 Research Method ...................................................................................................................... 2 

2 Heat Pumps ............................................................................................................................ 2 

2.1 Overview ................................................................................................................................... 2 

2.2 Supply Chain Framework........................................................................................................... 3 

2.3 Identify and map companies ..................................................................................................... 9 

2.4 SWOT and Gap Analysis .......................................................................................................... 12 

2.5 Ability to Pursue Opportunities ............................................................................................... 20 

2.6 Development Actions .............................................................................................................. 21 

3 Low Carbon Electricity Generation & Storage ..................................................................... 22 

3.1 Overview ................................................................................................................................. 22 

3.2 Supply Chain Framework......................................................................................................... 23 

3.3 Identify and map companies ................................................................................................... 32 

3.4 SWOT and Gap Analysis .......................................................................................................... 36 

3.5 Ability to Pursue Opportunities ............................................................................................... 43 

3.6 Development Actions .............................................................................................................. 44 

4 Sustainable Insultation Materials......................................................................................... 45 

4.1 Overview ................................................................................................................................. 45 

4.2 Supply Chain Framework......................................................................................................... 45 

4.3 Identify and map companies ................................................................................................... 50 

4.4 SWOT and Gap Analysis .......................................................................................................... 52 

4.5 Ability to Pursue Opportunities ............................................................................................... 57 

4.6 Development Actions .............................................................................................................. 58 

5 Heat Storage......................................................................................................................... 59 

5.1 Overview ................................................................................................................................. 59 

5.2 Supply Chain Framework......................................................................................................... 59 

5.3 Identify and map companies ................................................................................................... 65 

5.4 SWOT and Gap Analysis .......................................................................................................... 67 

5.5 Ability to Pursue Opportunities ............................................................................................... 72 

5.6 Development Actions .............................................................................................................. 73 



Date: 11/08/2022 Approved By: Iain Weir 

Prepared By: Ashley Stewart, John Taylor, Kayleigh Nelson Date: 11/08/2022 

and Jordan Stodart 

6 Mass Timber & Components ................................................................................................ 74 

6.1 Overview ................................................................................................................................. 74 

6.2 Supply Chain Framework......................................................................................................... 76 

6.3 Identify and map companies ................................................................................................... 83 

6.4 SWOT and Gap Analysis .......................................................................................................... 86 

6.5 Ability to Pursue Opportunities ............................................................................................... 92 

6.6 Development Actions .............................................................................................................. 92 

7 Conclusions & Key Findings .................................................................................................. 94 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



 Page 1 

 

 

 
 

1 Introduction 

 
This study follows an earlier project carried out by Optimat Ltd for BE-ST (then CSIC) in 2021. The 

objective of the previous study was to characterise the wider construction sector by including key supply 

chains utilised by the core construction sector in Scotland. 

The previous study mapped the wider construction sector using Standard Industry Classification (SIC) 

codes. This was an effective way of accessing granular data on the number of businesses and employees 

in the main supply chains of the Scottish construction sector. This current study seeks to develop an 

understanding of the current supply chains covering ‘low carbon energy / heating, technology providers 

to and businesses who support energy efficiency measures’ (as defined in the brief for this study). The 

study brief also states that ‘the mapping work will focus on high-value and high-growth potential supply 

chains that are aligned to the reshoring manufacturing capability, low carbon, local, natural, and 

sustainable practices’. 

1.1 Purpose & Scope 
 

The purpose of this study is to develop an understanding of current supply chains covering low carbon 

energy / heating, technology providers and businesses who support energy efficiency measures, with a 

focus on high-value and high-growth potential supply chains that are aligned to the reshoring 

manufacturing capability, low carbon, local, natural, and sustainable practices. Our approach to address 

this requirement was firstly to carry out a wide ranging review of potential supply chains; the output of 

which was the development of the BE-ST Low Carbon Energy Supply Chain – Initial Analysis report (May 

2022). This initial analysis involved defining a long list of low carbon energy supply chains for initial 

analysis. The Scottish Enterprise Low Carbon Heat supply chain directory1, supplemented with a small 

number of supply chain categories covering low carbon power, provided the basis for this long list. 

The scope of the long list covered renewable heat & power generation/storage and energy efficiency. 

The use of these supply chains by the Scottish construction sector occurs in both domestic and non- 

domestic buildings at new build and retrofit stages. 

A framework for analysing this long list of supply chains was developed, focusing on four aspects: 

5. Potential future change in demand, including strength of policy drivers 

6. Current level of Scottish based specification and installation capability 

7. Current level of Scottish based manufacturing capability 

8. Current level of demand by the construction sector 

The order of the above aspects is reflective of their relative importance in assessing each supply chain 

with the potential future change in demand being the most important in the selection of a short list of 

supply chains for more detailed analysis. 

Each of the above aspects was assessed as Low, Medium or High (according to specific scoring 

definitions). This ‘scoring’ was then used to create a relative ranking of the long list of supply chains to help 

identify the five supply chains to be investigated in more depth in subsequent project tasks. The five 

supply chains with the highest relative ranking (in order) and which are the focus of this report are: 

1. Heat pumps 

https://heat.directories.scot/


 Page 2 

 

 

 
 

2. Low carbon electricity generation and storage 

3. Sustainable insulation materials 

4. Heat storage 

5. Mass timber systems and components 

These supply chains were agreed with project representatives from BE-ST and the Construction 

Leadership Forum. 

The initial analysis report should be read alongside this detailed analysis. This report provides more 

analysis on the five short-listed supply chains including the development of a supply chain framework, 

identification and mapping of companies in each respective supply chain, SWOT and gap analysis, 

determination of ability to pursue opportunities and proposed development actions. 
 

1.2 Research Method 
 

The study was primarily based on desk research. This research informed the development of the supply 

chain structures, SWOT and gap analysis and the identification of companies. However, we also engaged 

with a small sample of industry representatives across the supply chains to test and validate our supply 

chain structures and to obtain their feedback on the SWOT and gap analysis and on the needed 

development actions for the sector. 

 

2 Heat Pumps 
 

2.1 Overview 
 

Heat pump technology can extract heat from low temperature sources (e.g. air, water and ground) and 

use this for space and water heating. The heat pumps are powered by electricity and (assuming a low 

carbon electricity grid) offer an alternative to higher carbon fuels such as natural gas, oil, etc. 

Heat pumps can be installed in both new buildings and as a retrofit solution to existing buildings. They 

can be used in both domestic and non-domestic buildings. Installations can be decentralised, e.g. a heat 

pump providing space heating and hot water for an individual home or they can be centralised, acting 

as a heat supply within a district heating system that serves multiple dwellings. 

The heat pump types included in this supply chain analysis includes: 

1. Air source heat pumps (air to water and air to air) 

2. Water source heat pumps 

3. Ground source heat pumps 

4. Hybrid heat pumps 

Air source heat pumps (ASHPs) cover both air to water and air to air variants. Air to water is the most 

commonly used of the two systems in the UK as it can provide both space and hot water heating, as 

opposed to just space heating in the case of air to air heat pumps1. 

 
 
 
 

 

1 https://energysavingtrust.org.uk/advice/air-to-air-heat-pumps/ 

https://energysavingtrust.org.uk/advice/air-to-air-heat-pumps/
https://energysavingtrust.org.uk/advice/air-to-air-heat-pumps/
https://energysavingtrust.org.uk/advice/air-to-air-heat-pumps/
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Ground source heat pumps (GSHPs) are typically more expensive to install than ASHPs but can be more 

efficient in some circumstances2. ASHPs are likely to be the most commonly used heat pump for the 

retrofit market3. 

Water source heat pumps (WSHPs) require access to a significant amount of water to operate and, as 

such are less commonly used in domestic settings compared to ASHPs and GSHPs. There are examples 

of WSHPs operating as a source of heat for district heating systems in Scotland, but these are currently 

limited in number4. 

A hybrid heat pump is one which operates alongside a conventional heat source, such as a gas boiler5. 

Of the 3,000 to 4,000 heat pumps installed annually in Scotland the vast majority are ASHPs with most 

of the remainder being GSHPs6. 

2.2 Supply Chain Framework 
 

The supply chain framework for heat pumps is illustrated in Figure 1, below. This includes the different 

types of heat pumps described in the previous section under the ‘manufacturing/assembly’ category. 

Materials, components and installer categories are described for heat pumps in general. Whilst it is 

recognised that the supply chains will differ to some extent, depending on the type of heat pump, it is 

also the case that there is a high level of commonality in the components required to manufacture/ 

assemble the different types of heat pump. This can be illustrated as follows. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

2 https://energysavingtrust.org.uk/air-source-heat-pumps-vs-ground-source-heat-pumps/ 
3 Article: ‘The heat pump market is only just warming up……’ pwc, June 2021: https://www.pwc.co.uk/industries/real-estate- 
and-infrastructure/real-assets/heat-pump-market-only-just-warming-up.html 
4 For example, a WSHP at Queens Quay on the River Clyde and a wastewater heat recovery system in Stirling. 
5 https://energysavingtrust.org.uk/advice/hybrid-heat-pumps/ 
6 Heat Pump Sector Deal – Final Report, Scottish Government, December 2021: https://www.gov.scot/publications/heat- 
pump-sector-deal-expert-advisory-group/documents/ 

https://energysavingtrust.org.uk/air-source-heat-pumps-vs-ground-source-heat-pumps/
https://www.pwc.co.uk/industries/real-estate-and-infrastructure/real-assets/heat-pump-market-only-just-warming-up.html
https://energysavingtrust.org.uk/advice/hybrid-heat-pumps/
https://www.gov.scot/publications/heat-pump-sector-deal-expert-advisory-group/documents/
https://www.gov.scot/publications/heat-pump-sector-deal-expert-advisory-group/documents/
https://energysavingtrust.org.uk/air-source-heat-pumps-vs-ground-source-heat-pumps/
https://www.pwc.co.uk/industries/real-estate-and-infrastructure/real-assets/heat-pump-market-only-just-warming-up.html
https://www.pwc.co.uk/industries/real-estate-and-infrastructure/real-assets/heat-pump-market-only-just-warming-up.html
https://energysavingtrust.org.uk/advice/hybrid-heat-pumps/
https://www.gov.scot/publications/heat-pump-sector-deal-expert-advisory-group/documents/
https://www.gov.scot/publications/heat-pump-sector-deal-expert-advisory-group/documents/
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Figure 1 - Heat pump supply chain 

The list of components required to manufacture a heat pump is not exhaustive but instead focuses on 

the most significant elements. Similarly, the list of materials required to manufacture the components 

only covers those that are most commonly used. 

The final report of the Heat Pump Sector Deal Expert Advisory Group makes reference to unpublished 

research by Delta EE for Scottish Enterprise, stating that there are some 210 companies operating in 

Scotland’s heat pump sector with approximately 5,000 employees in total. 

The key elements of the supply chain are described below. 

https://www.gov.scot/publications/heat-pump-sector-deal-expert-advisory-group/
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2.2.1 Installers 

The MCS standards organisation for low carbon products and installers provides a directory of certified 

installers7. This directory has search categories for ‘ASHPs’ and ‘GSHPs/WSHPs’. Searching this database for 

installers based in Scotland identifies 77 businesses that have capabilities to install both ASHPs and 

GSHPs/WSHPs. A further 57 businesses were identified with the capability to install ASHPs only, making 

a total of 134 Scottish based heat pump installers in Scotland. It is noted that there are also a significant 

number of installers stating that they operate in Scotland but are based in the rest of the UK. In total 

there are 640 installers of ASHPs and 336 installers of GSHPs/WSHPs stating they will carry out work in 

Scotland (regardless of whether they are based in Scotland). Clearly, there is duplication of installers 

between these two categories where they have the capability to install ASHPs and GSHPs/WSHPs. 

The Scottish Enterprise Low Carbon Heat Directory8 contains listings of 75 ASHP installers, 47 GSHP 

installers and 7 WSHP installers, all based in Scotland. Again, there is duplication between these 

categories where business can install more than one type of heat pump. 

Combining and deduplicating the lists of installers identified from the MCS directory and the Scottish 

Enterprise Low Carbon Heat Directory results in 160 Scottish based heat pump installers being identified. 

These are predominately micro SMEs (<10 employees) and include a mix of companies specialising in 

renewable energy and energy efficiency technologies and companies that also operate in the traditional 

heating sector, such as gas heating engineers. 

The current scale of installations is noted earlier as being between 3,000 to 4,000 per annum. In the 

extreme case, where it is assumed that all installations are carried out by Scottish based installers only, 

this equates to between 19 and 25 installations per business per annum (based on a total Scottish 

installer base of 160). 

For GSHP installation there is also a requirement for businesses to carry out either trenching or borehole 

drilling to install the heat collection pipe network. The Scottish Enterprise Low Carbon Heat Directory 

includes 13 companies with trenching and borehole drilling capabilities. 

In the case of larger scale heat pumps, such as those providing a heat source for a district heating system, 

the installer network may include suppliers not listed on the MCS directory. Based on the experience of 

recent installations of heat pumps of this scale in Scotland9, this includes installers such as Vital Energi 

and FES Support Services. 

2.2.2 Manufacturing/assembly 

There are a small number of companies based in Scotland that manufacture heat pumps. However, one 

of these is Mitsubishi Electric Air Conditioning Systems Europe Ltd which is a large manufacturer of heat 

pumps. Mitsubishi is based in Livingston and produce ASHPs for the European market, with systems 

suitable for domestic and commercial applications. The production capacity is 300,000 units per annum 

and the company employs 1,400 staff. The manufacturing operation is vertically integrated with several 

components being manufactured onsite in addition to the assembly of imported parts and components. 

The components manufactured onsite include the chassis, panels, heat exchangers, copper pipework 

 
 

7 https://mcscertified.com/find-an-installer/ 
8 https://heat.directories.scot/ 
9 Stirling District Heat Network - https://heatsource.org/case-studies/stirling-district-heat-network and Queens Quay District 
Heating Network - https://heatsource.org/case-studies/queens-quay-district-heating-network 

https://mcscertified.com/find-an-installer/
https://mcscertified.com/find-an-installer/
https://heat.directories.scot/
https://heatsource.org/case-studies/stirling-district-heat-network
https://mcscertified.com/find-an-installer/
https://heat.directories.scot/
https://heatsource.org/case-studies/stirling-district-heat-network
https://heatsource.org/case-studies/queens-quay-district-heating-network
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and electronic control units10. Within the Mitsubishi group (outside of Scotland) there are also three 

compressor manufacturing plants with a combined production capacity of 14 million compressors per 

annum 11 , meaning that they source these components internally, within the group, for ASHP 

manufacture in Scotland. The European R&D centre is also based at the Livingston site. Although ASHPs 

are the predominant technology produced at Livingston, a recent announcement by Mitsubishi about 

expansion plans12 states that “the heating products manufactured at Livingston incorporate air and 

ground source heat pump technology”. This could be interpreted as an indication of intention to expand 

into GSHP manufacture in future from the Livingston location. The announcement also identifies that 

the company has signed a Memorandum of Understanding with Scottish Enterprise that enables 

exploration of a low carbon heat pump centre of excellence in Scotland. 

The other manufacturer of heat pumps in Scotland is Star Renewable Energy, based in Thornliebank, 

Glasgow. The business is part of the Star Refrigeration group of companies and it produces custom 

manufactured WSHPs and ASHPs for medium to large scale application, including district heating 

networks. Current capacity is around 10 to 20 heat pump systems (of equivalent size to the WSHPs used 

at Queens Quay – 2.65 MW thermal output per unit) per annum. 

Aside from the GSHP technology development at Mitsubishi described earlier, there is no actual GSHP 

manufacture in Scotland, with the market being supplied by products manufactured outside of Scotland, 

such as those produced by Kensa in England. 

Several heat pump manufacturers have a regional sales presence in Scotland with links to accredited 

installer networks. This includes manufacturers such as Kensa, Daiken, Valliant and NIBE. 

Note that supply chain companies involved in manufacturing heat storage devices (such as Sunamp 

Limited) are included in a separate section in this report on the heat storage supply chain. 

2.2.3 Components 

The most significant components required to manufacture a heat pump are listed in Figure 1. It is 

understood that Star Renewable Energy manufacture some vessels as part of the customized heat 

pumps they produce but source other components from outside of Scotland. As described in section 

2.2.2, Mitsubishi are vertically integrated, with a number of components being produced at the 

Livingston site including chassis, panels, heat exchangers, copper pipework and electronic control units. 

Items such as electric motors, fans and pumps are typically sourced from manufacturers outside of 

Scotland and outside the UK, as there are limited alternatives to buying more locally. There is a view, by 

some in the supply chain, that it would be challenging for Scottish based manufacturers to produce some 

components at the volume necessary to achieve current price points, which often involve capital 

intensive automated processes (e.g. electric motors). 

According to minutes of the Heat Pump Sector Deal Advisory Group meeting, focusing on manufacturing, 

held in March 202113, “It currently isn’t possible to source most components for large heat pumps in the 

UK, and it would be difficult to change this. However, there is some capability in Scotland to carry out 

 
 

10 https://www.youtube.com/watch?v=lZoLBkMn0iQ 
11 https://innovations.mitsubishi-les.com/en/kompressoren 
12 https://emea.mitsubishielectric.com/en/news/releases/local/2021/1104-a/pdf/211104-a_local_en_emea.pdf 
13 https://www.gov.scot/publications/heat-pump-sector-deal-expert-advisory-group-minutes-march-2021---manufacturing- 
session/ 

https://www.youtube.com/watch?v=lZoLBkMn0iQ
https://innovations.mitsubishi-les.com/en/kompressoren
https://innovations.mitsubishi-les.com/en/kompressoren
https://emea.mitsubishielectric.com/en/news/releases/local/2021/1104-a/pdf/211104-a_local_en_emea.pdf
https://emea.mitsubishielectric.com/en/news/releases/local/2021/1104-a/pdf/211104-a_local_en_emea.pdf
https://www.gov.scot/publications/heat-pump-sector-deal-expert-advisory-group-minutes-march-2021---manufacturing-session/
https://www.gov.scot/publications/heat-pump-sector-deal-expert-advisory-group-minutes-march-2021---manufacturing-session/
https://www.gov.scot/publications/heat-pump-sector-deal-expert-advisory-group-minutes-march-2021---manufacturing-session/
https://www.youtube.com/watch?v=lZoLBkMn0iQ
https://innovations.mitsubishi-les.com/en/kompressoren
https://emea.mitsubishielectric.com/en/news/releases/local/2021/1104-a/pdf/211104-a_local_en_emea.pdf
https://www.gov.scot/publications/heat-pump-sector-deal-expert-advisory-group-minutes-march-2021---manufacturing-session/
https://www.gov.scot/publications/heat-pump-sector-deal-expert-advisory-group-minutes-march-2021---manufacturing-session/
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the ‘pipe bashing and welding’ which could potentially be ramped up if these businesses see significant 

market demand. It was suggested that Scotland could manufacture its own heat exchangers and heat 

storage/hot water cylinders. 

It was commented that although Scottish businesses with the necessary capability to contribute to the 

heat pump supply chain exist, many of these work in the oil and gas industry. They are accustomed to 

the higher profitability of that sector and would have to reduce their prices to move into other sectors.” 

Examples of companies currently producing components, such as heat exchangers, for the oil & gas 

sector include Whittaker Engineering (Stonehaven)14 and Allards International (Arbroath)15. An example 

of a company that manufactures hot water cylinders is McDonald Water Storage (Glenrothes)16. 

There is some evidence of innovation taking place in compressor development that could improve heat 

pump efficiency. Edinburgh based company, Vert Rotors, has recently received funding of £1.9m to 

expand its compressor technology into refrigeration and heat pump sectors17. Funders include Scottish 

Enterprise and the Department of Business, Energy and Industrial Strategy, with the BEIS project 

specifically targeted at refining the compressor technology for use in domestic heat pump systems. 

A recently published report by Ramboll18 , for Scottish Enterprise, identified that “compressors and 

control systems within heat pumps are the most promising components for potential Scottish market 

entrants. This is due to their share of value within heat pumps, potential for future innovation, existing 

experience in Scotland, and challenges with current procurement”. 

2.2.4 Materials 

There is limited basic material production capacity in Scotland. It is not clear whether there are any 

Scottish based companies manufacturing and supplying materials to the heat pump supply chain. 

Potentially relevant material manufacturers include three sites owned by the GFG Alliance, which is 

currently pursuing debt restructuring agreements19: 

• Alvance British Aluminium smelter (Lochaber) 

• Liberty Steel (Motherwell and Coatbridge) 

Ineos Grangemouth produces polymers including polyethylene and polypropylene (the latter can be 

used in the manufacture of water pipes, for example)20. 

2.2.5 Support infrastructure 

The heat pump supply chain has access to a support infrastructure covering fundamental and applied 

research, scientific and technical support and ancillary services. Examples of the support infrastructure 

available to the heat pump supply chain are provided below. 

 
 
 
 

14 https://www.whittakereng.com/fabrication/heat-exchangers/ 
15 http://www.allards-international.com/PHE.html 
16 https://mcdonaldwaterstorage.com/about-us/manufacturing-facility/ 
17 https://www.vertrotors.com/vert-technologies-raises-1-9million-to-expand-presence-in-refrigeration-and-heat-pump- 
markets/ 
18 Heat Pumps and Heat Networks Assemblies and Key Component Analysis, Ramboll, April 2022 - 
https://www.evaluationsonline.org.uk/evaluations/Search.do?ui=basic&action=show&id=768 
19 https://www.insider.co.uk/news/liberty-reaches-debt-agreement-greensill-27226576 
20 https://www.ineos.com/sites/grangemouth/about/ 

https://www.whittakereng.com/fabrication/heat-exchangers/
http://www.allards-international.com/PHE.html
https://mcdonaldwaterstorage.com/about-us/manufacturing-facility/
https://www.vertrotors.com/vert-technologies-raises-1-9million-to-expand-presence-in-refrigeration-and-heat-pump-markets/
https://www.evaluationsonline.org.uk/evaluations/Search.do?ui=basic&action=show&id=768
https://www.insider.co.uk/news/liberty-reaches-debt-agreement-greensill-27226576
https://www.ineos.com/sites/grangemouth/about/
https://www.ineos.com/sites/grangemouth/about/
https://www.whittakereng.com/fabrication/heat-exchangers/
http://www.allards-international.com/PHE.html
https://mcdonaldwaterstorage.com/about-us/manufacturing-facility/
https://www.vertrotors.com/vert-technologies-raises-1-9million-to-expand-presence-in-refrigeration-and-heat-pump-markets/
https://www.vertrotors.com/vert-technologies-raises-1-9million-to-expand-presence-in-refrigeration-and-heat-pump-markets/
https://www.evaluationsonline.org.uk/evaluations/Search.do?ui=basic&action=show&id=768
https://www.insider.co.uk/news/liberty-reaches-debt-agreement-greensill-27226576
https://www.ineos.com/sites/grangemouth/about/
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Fundamental and applied research 

• British Geological Survey21 – leading research into decarbonisation including subsurface urban 

heat sources of geothermal energy. Operates the Glasgow Observatory for geoenergy research 

focusing on mine-water heat recovery and storage22. 

• UKRI funded research project 23 , ‘Flexible Air Source Heat Pump for domestic heating 

decarbonisation’ (FASHION), is a three-year collaborative research project between the 

University of Glasgow and University of Birmingham, commencing 2021. The aim of the project 

is to improve energy efficiency of heat pumps by lowering power consumption. 

Scientific and technical support 

• PNDC and Energy System Catapult’s energy innovation and evaluation facility, the Whole Energy 

Systems Accelerator. The WESA enables interactions between homes, energy networks, and 

market & policy frameworks to be tested in real-time and across a range of potential future 

energy system and market scenarios, including linking with a Living Lab network of 500 digitally 

connected homes24. It is currently hosting a project monitoring homes with heat pumps, for 

example25. 

Ancillary services 

• The Scottish Government is providing a supportive policy and regulatory environment for heat 

decarbonisation. For example, the Heat in Buildings Strategy contains a comprehensive range of 

measures to support heat decarbonisation in Scotland. One such measure is the New Build Heat 

Standard which will require all new homes in Scotland to use heating systems which produce 

zero direct emissions at the point of use from 2024 onwards. Heat pumps are one of several 

potential solutions to enable home builders to satisfy the requirements of the new standards. 

The £300m Heat Network fund provides match funding for heat networks using renewable heat 

sources26. 

• The Scottish Government is also working closely with Scottish Enterprise to develop a strategic 

approach to supporting the growth of the supply chain for heat pumps and heat networks. The 

Heat in Buildings Supply Chain Delivery Plan will be launched later in 2022. 

• HeatSource27 – Scotland’s Low Carbon Heat Network. A cluster building initiative funded by 

Scottish Enterprise and delivered by BE-ST. This support initiative will share information, host 

events and signpost to other services with the aim of helping to develop the low carbon heat 

supply chain in Scotland. 

• The Scottish Manufacturing Advisory Service is working with manufacturing companies to 

support the identification of supply chain development opportunities. 

• Scottish Development International is working to identify potential inward investment 

opportunities to strengthen the heat pump and heat network supply chains. 

 

 
 

21 https://www.bgs.ac.uk/geological-research/decarbonisation/ 
22 https://ukgeos.ac.uk/glasgow-observatory 
23 https://www.gla.ac.uk/news/archiveofnews/2021/june/headline_795239_en.html 
24 https://pndc.co.uk/world-first-test-facility-will-accelerate-real-time-low-carbon-living-and-energy-network-innovation/ 
25 https://pndc.co.uk/cold-snap-research-on-heat-pumps-launched-in-uk-homes/ 
26 https://www.gov.scot/publications/heat-network-fund-application-guidance 
27 https://heatsource.org/ 

https://www.bgs.ac.uk/geological-research/decarbonisation/
https://ukgeos.ac.uk/glasgow-observatory
https://www.gla.ac.uk/news/archiveofnews/2021/june/headline_795239_en.html
https://pndc.co.uk/world-first-test-facility-will-accelerate-real-time-low-carbon-living-and-energy-network-innovation/
https://pndc.co.uk/world-first-test-facility-will-accelerate-real-time-low-carbon-living-and-energy-network-innovation/
https://pndc.co.uk/world-first-test-facility-will-accelerate-real-time-low-carbon-living-and-energy-network-innovation/
https://pndc.co.uk/cold-snap-research-on-heat-pumps-launched-in-uk-homes/
https://pndc.co.uk/cold-snap-research-on-heat-pumps-launched-in-uk-homes/
https://pndc.co.uk/cold-snap-research-on-heat-pumps-launched-in-uk-homes/
https://www.gov.scot/publications/heat-network-fund-application-guidance
https://www.gov.scot/publications/heat-network-fund-application-guidance
https://heatsource.org/
https://www.bgs.ac.uk/geological-research/decarbonisation/
https://ukgeos.ac.uk/glasgow-observatory
https://www.gla.ac.uk/news/archiveofnews/2021/june/headline_795239_en.html
https://pndc.co.uk/world-first-test-facility-will-accelerate-real-time-low-carbon-living-and-energy-network-innovation/
https://pndc.co.uk/cold-snap-research-on-heat-pumps-launched-in-uk-homes/
https://www.gov.scot/publications/heat-network-fund-application-guidance
https://heatsource.org/


 Page 9 

 

 

 

 

• The Energy Saving Trust in Scotland runs the Sustainable Energy Supply Chain Programme which 

helps businesses working on energy efficiency, heating systems and microgeneration, with a 

focus on installers. 

• Scottish Enterprise R&D funding can and is being used to support innovation in heat pump 

development and its supply chain. Examples of innovation funding mechanisms include: 

o Low  Carbon  Manufacturing  Challenge  Fund  – providing  grants  of  a  minimum  of 

£150,000 for projects including R&D into new low carbon products and business models 

o SMART Grant funding – up to £100,000 grant support for R&D Feasibility projects 

o Large R&D Grant scheme for larger R&D projects 

• The following colleges offer upskilling to install GSHPs and ASHPs28: 

o Ayrshire College 

o Borders College 

o Clyde College 

o Dumfries & Galloway College 

o Edinburgh College 

o Forth Valley College 

o Glasgow Kelvin College 

o South Lanarkshire College 

o West College Scotland 

• In addition to this Moray College provides installer training for ASHPs only. 

• North East Scotland College, in Aberdeen, is in the process of developing training for ASHPs and 

GSHPs29. 

• In a recent answer to a parliamentary question, the following funding mechanisms were 

identified as supporting existing heating engineers to upskill to be able to install heat pumps30: 

o National Transition Training Fund (NTTF) 

o The Flexible Workforce Development Fund (FWDF) and; 

o Heat Pump Skills Grant and MCS Certification Fund 
 

2.3 Identify and map companies 
 

A total of 160 installers were identified with 5,276 employees. However, it should be noted that many 

of the companies identified were active in areas beyond heat pumps. For example, gas heating 

installation and maintenance, general electrical installations, etc. It has, therefore, not been possible to 

identify the number of employees actually engaged in installation, service and repair of heat pumps. 

Two heat pump manufacturers were identified. Mitsubishi Electric Air Conditioning Systems Europe Ltd 

with recorded employment of 1,170 and Star Renewable Energy Ltd with recorded employment of zero. 

Star Renewable Energy Ltd is wholly owned by Star Refrigeration Ltd, which has recorded employment 

of 342. Both Mitsubishi and Star Renewable Energy report some degree of component manufacture in 

addition to the main heat pump manufacture. 

 
 

 
 

28 https://energysavingtrust.org.uk/service/how-to-become-a-heat-pump-installer-in-scotland/ 
29 https://esp-scotland.ac.uk/energy-efficiency-training/ 
30 https://www.parliament.scot/chamber-and-committees/written-questions-and-answers/question?ref=S6W-08149 

https://energysavingtrust.org.uk/service/how-to-become-a-heat-pump-installer-in-scotland/
https://esp-scotland.ac.uk/energy-efficiency-training/
https://esp-scotland.ac.uk/energy-efficiency-training/
https://www.parliament.scot/chamber-and-committees/written-questions-and-answers/question?ref=S6W-08149
https://www.parliament.scot/chamber-and-committees/written-questions-and-answers/question?ref=S6W-08149
https://energysavingtrust.org.uk/service/how-to-become-a-heat-pump-installer-in-scotland/
https://esp-scotland.ac.uk/energy-efficiency-training/
https://www.parliament.scot/chamber-and-committees/written-questions-and-answers/question?ref=S6W-08149
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One component supplier was identified. Vert Rotors (UK) Ltd develop and manufacture compressors 

with applications including heat pumps. Recorded employment is 14. 

Insufficient turnover data was identified to provide an estimate for the supply chain. This is due to most 

of the companies being of a size that enables then to submit restricted accounts to Companies House 

which do not require turnover to be identified. 

Full details of the data gathered for each company in the supply chain is included in the supply chain 

mapping spreadsheet delivered alongside this report. 

2.3.1 Case Study 

The following case study demonstrates how Sunamp has exploited supply chain opportunities. 
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SUNAMP 

COMPANY OVERVIEW 

Sunamp is a leading provider of thermal storage technology 
solutions accelerating global decarbonisation goals. The company 
manufactures thermal batteries using its proprietary high 
performance Plentigrade phase change materials which transform 
generation, storage and usage of heat. 

The Thermino range of heat batteries optimise HVAC equipment to 
deliver fast flowing hot water reliably, safely and efficiently, 
lowering energy use and carbon emissions. They can be charged by 
electricity, air source heat pumps, ground source heat pumps, 
boilers or photovoltaics. Compared to traditional hot water 
cylinders, Thermino batteries save space (up to 4 x smaller), lower 
heat losses (up to 4 x greater energy efficiency), enable heat pump 
systems, and are fast and easy to install. Sunamp has a range of 
products in the pipeline for space heating and cooling, commercial 
buildings and industrial processes, and the automotive market. 

A summary of the supply chain challenges / needs is as follows: 

• Lack of materials and components suppliers in 

Scotland. (Sunamp manufactures its own phase change 

material) 

• Sourcing supplies from overseas, elongated leadtimes 

& import duties therefore an issue. 

• Require access to local supply chains across all components 

at fair prices. 

EXPLOITATION OF SUPPLY CHAIN OPPORTUNITIES 

• Other than Sunamp which manufactures Plentigrade (its 
own phase change material) there is no evidence of any heat 
storage materials & components suppliers based in Scotland 

• Installation likely presents the greatest opportunity. A mix of 
traditional plumbing and heating service providers plus 
specialist renewables installers can install Sunamp heat 
batteries – this is because of the heat batteries compatibility 
with a range of renewable sources (e.g., solar, wind, heat 
pumps). The number, type, and geographic spread of 
installers can be seen in the graphic below: 

 

 
Figure 1: Sunamp Product Installers & Stockists (source: Sunamp) 

Further Information 

info@sunamp.com 

Company website: www.sunamp.com 

 
 
  

 

mailto:info@sunamp.com
http://www.sunamp.com/
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2.4 SWOT and Gap Analysis 
 

This section contains an analysis of the heat pump supply chain sector in Scotland using the ‘strengths, 

weaknesses, opportunities and threats’ analytical framework. This is followed by an analysis of gaps in 

the supply chain. 

2.4.1 Strengths 

Scotland has sufficient access to heat pumps to meet the projected increase in demand and, in the view 

of the Heat Pump Sector Deal Expert Advisory Group6 “it is unlikely the supply chain manufacturing heat 

pumps will constrain their large-scale deployment in Scotland. There is a strong global supply chain 

manufacturing millions of heat pumps each year”. 

A key strength of the Scottish heat pump supply chain is the Mitsubishi factory in Livingston, which 

currently has production capacity of 300,000 units annually. This manufacturing hub for the European 

market employs 1,170 people (according to the most recent accounts submitted to Companies House). 

There are added linkages to the Scottish economy in terms of the European R&D centre also being 

located in Livingston. 

Star Renewable Energy is also a key strength in the supply chain, being the only other manufacturer of 

heat pumps in Scotland, besides Mitsubishi. Star Renewable Energy specialise in larger scale heat pumps, 

typically connected to district heating systems. A recent example is the manufacture of a two WSHPs, of 

2.65MW of thermal output each, which provide the main source of heat to the Queens Quay district 

heating system in Clydebank31. 

Although not thought to be a commercial supplier into the heat pump sector, Vert Rotors is developing 

an energy efficient compressor with a view to targeting the heat pump sector in future. 

There is a reasonable level of heat pump installers for domestic and small commercial scale heat pump 

installations, relative to the current installation rates. This provides a good basis upon which to build for 

the significant increase in installations. This is supported by a good range of colleges providing upskilling 

training for existing heat engineers to enable them to diversify into heat pump installation. 

The supportive policy and regulatory environment for heat decarbonization in Scotland is a strength for 

the heat pump supply chain. For example, the Programme for Government 2021-22 makes a 

commitment to32 “provide at least £1.8 billion over the course of this Parliament to make our homes 

easier and greener to heat, and progress our commitment to decarbonise 1 million homes by 2030”. 

Supporting regulatory measures includes the New Build Heat Standard, which will require, from 2024, 

that new homes as well as commercial buildings will only use heating systems which produce zero direct 

greenhouse gas emissions.33 

 
 
 
 

 
 

31 https://heatsource.org/case-studies/queens-quay-district-heating-network 
32 https://www.gov.scot/publications/fairer-greener-scotland-programme-government-2021-22/ 
33 https://www.scottishrenewables.com/news/1076-the-heat-is-on 

https://heatsource.org/case-studies/queens-quay-district-heating-network
https://heatsource.org/case-studies/queens-quay-district-heating-network
https://www.gov.scot/publications/fairer-greener-scotland-programme-government-2021-22/
https://www.gov.scot/publications/fairer-greener-scotland-programme-government-2021-22/
https://www.scottishrenewables.com/news/1076-the-heat-is-on
https://www.scottishrenewables.com/news/1076-the-heat-is-on
https://heatsource.org/case-studies/queens-quay-district-heating-network
https://www.gov.scot/publications/fairer-greener-scotland-programme-government-2021-22/
https://www.scottishrenewables.com/news/1076-the-heat-is-on
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The Scottish Government and Scottish Enterprise are in the process of developing a Heat in Buildings 

Supply Chain Delivery Plan, which will be launched later in 202234. This will set out a package of measures 

to support the building heat decarbonisation supply chains, including heat pumps 

There is financial support to help develop market opportunities for heat pumps within heat networks in 

the form of the £300m Heat Network Fund, to be committed over the lifetime of the current parliament 

(2026). 

There is a good, and increasing, level of business support focused on the opportunities related to the 

heat decarbonization opportunity. This includes bespoke interventions such as the Memorandum of 

Understanding between Mitsubishi Electric, and more general support such as the provision of testing 

infrastructure (e.g. the PNDC/Energy Systems Catapult’s Whole Energy Systems Accelerator), innovation funding 

and the new HeatSource heat decarbonization Cluster Builder operated by BE-ST. 

2.4.2 Weaknesses 

There is limited Scottish based manufacturing in the component and material segment of the heat pump 

supply chain. The exception to this is the vertically integrated supply chain at the Mitsubishi site in 

Livingston which manufactures metal chassis, panels, heat exchangers, copper pipework, vessels and 

electronic control units. This means that, as demand for heat pumps grow then there will be economic 

added value lost to the Scottish economy from importing of other components/parts from the upstream 

supply chain, such as electric motors, pumps and fans and, further upstream in the supply chain, the 

materials required to manufacture the components. 

Although the current installer network appears to be sufficient to satisfy current market demand, the 

projected increase in heat pump installations means that a significant increase in the installer supply 

chain will be required. The projected increase in demand for heat pump installers, at a UK level, is shown 

in Figure 2, below35. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

34 https://energysavingtrust.org.uk/wp-content/uploads/2020/10/Heat-in-Buildings-Strategy-Supply-Chain-FINAL.pdf 

35 Building the installer base for Net Zero heating, Heat Pump Association, June 2020 - https://www.heatpumps.org.uk/wp- 
content/uploads/2020/06/Building-the-Installer-Base-for-Net-Zero-Heating_02.06.pdf 

https://energysavingtrust.org.uk/wp-content/uploads/2020/10/Heat-in-Buildings-Strategy-Supply-Chain-FINAL.pdf
https://www.heatpumps.org.uk/wp-content/uploads/2020/06/Building-the-Installer-Base-for-Net-Zero-Heating_02.06.pdf
https://energysavingtrust.org.uk/wp-content/uploads/2020/10/Heat-in-Buildings-Strategy-Supply-Chain-FINAL.pdf
https://www.heatpumps.org.uk/wp-content/uploads/2020/06/Building-the-Installer-Base-for-Net-Zero-Heating_02.06.pdf
https://www.heatpumps.org.uk/wp-content/uploads/2020/06/Building-the-Installer-Base-for-Net-Zero-Heating_02.06.pdf
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Figure 2: Projected increase in number of heat pump installers in the UK 

As highlighted earlier in section 2.2.5, there are many Scottish Colleges that offer upskilling courses in 

ASHP and GSHP installation. However, installers need to be convinced that the demand will occur in a 

reasonable timeframe and volume to justify the investment in training (opportunity cost of time away 

from core installation activity and financial cost of the training itself). 

The geographic spread of colleges offering heat pump upskilling training to traditional heating engineers 

is predominately limited to the Central Belt and South of Scotland, with only Moray College offering such 

training in the Highlands and Islands region (although North East Scotland College in Aberdeen is in the 

process of developing ASHP and GSHP training). This adds cost to installers based in that region 

considering upskilling for heat pump installation, in terms of additional time away from revenue earning 

work and costs associated with travel and accommodation. 

The Heat Pump Sector Expert Advisory Group final report6 states that “the downstream supply chain of 

heat pump installers is limited and fragmented; 90% of installers are SMEs and the EAG believes that it 

is in this area that the heart of any sector deal lies. The Scottish Government needs to provide confidence 

to this relatively weak downstream supply chain to allow it to commit and invest in rapid expansion.” 

2.4.3 Opportunities 

The Heat Pump Sector Deal Expert Advisory Group report6 states that “There are some significant 

economic opportunities through creating a centre of excellence for heat pumps in Scotland which could 

support Scottish firms in supplying more components to the local and global tier 1 manufacturers.” The 

example of Vert Rotors developing new compressor technology with the potential for application in heat 

pumps is a good example of an opportunity of this type. Mitsubishi Electric has a Memorandum of 

Understanding with Scottish Enterprise which has resulted in ongoing investigation into opportunities 

to increase the Scottish supply chain input to the Livingston site (in addition to the vertically integrated 

elements of the supply chain already manufactured there). Given that Mitsubishi is a large global 

business it sources many of its components internally, within the global group, then supply chain 

opportunities will focus on components currently procured from outside the corporate group. Scottish 
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Enterprise is actively working with Mitsubishi to investigate a range of component areas where 

increased local content might be possible. 

The Heat Pump Sector Deal Expert Advisory Group meeting on manufacturing36 noted that “Scottish 

businesses with the necessary capability to contribute to the heat pump supply chain exist, many of these 

work in the oil and gas industry. They are accustomed to the higher profitability of that sector and would 

have to reduce their prices to move into other sectors……It was suggested that although the potential 

Scottish market is small in comparison to the rest of the UK, if significant roll-out occurs in Scotland first 

then both tier 1 and tier 2 manufacturers would create a base here.” 

However, one stakeholder highlighted that most of the components bought for use in heat pump 

manufacture in Scotland are currently available at sufficient quality and competitive price via importing, 

from large suppliers. Further, for a large proportion of input parts and components, their view was that 

it is unlikely that a Scottish company could manufacture on a scale that enabled them to be cost 

competitive. 

A recent report by Ramboll18 highlights that compressors and control systems offer the best 

opportunities within heat pump component manufacture in Scotland. This is based on a combination of 

attractive values and scope for innovation. 

There is also an issue associated with trying to attract new entrants into the supply chain (e.g. via the oil 

& gas supply chain or inward investment of companies already operating in the heat pump supply chain 

outside of Scotland) in advance of the market demand being present. There is a view that it is sensible 

to continue to import heat pump parts and components until demand is sufficient to attract new Scottish 

based suppliers, if the business case is financially attractive and a competitive alternative to imports can 

be produced. 

Scottish Development International is seeking inward investment opportunities to address gaps in the 

heat decarbonization supply chains in Scotland, including the heat pump supply chain. 

Beyond product innovation, there are opportunities in business model innovation. The Heat Pump 

Sector Deal Expert Advisory Group final report highlights that there is “significant potential for business 

model innovation, especially in the areas of flexible tariffs tailored for heat pumps and of integrated 

smart systems incorporating energy storage and able to supply balancing services to the grid. 

Government supported demonstration projects could move the market on in these and other areas.”. 

In addition to product/component innovation, there is also an opportunity for financial innovation to 

overcome, for example, the relatively high capital costs associated with heat pump installation. There is 

already work ongoing in this area by the Green Heat Finance Taskforce37. This commenced in January 

2022, with the aim of reporting by the end of September 2023. The group’s remit includes exploring and 

potentially piloting new and value-for-money innovative financing mechanisms for individual and 

community level investment. In addition to potential ‘heat as a service’ financial model innovations 

there is an ongoing opportunity for financial incentives and regulations to overcome the fundamental 

differential in price between electricity and gas and support growth in market demand. 

 

 
 

36 https://www.gov.scot/publications/heat-pump-sector-deal-expert-advisory-group-minutes-march-2021---manufacturing- 
session/ 
37 https://www.gov.scot/publications/heat-in-buildings-green-heat-finance-taskforce-terms-of-reference 

https://www.gov.scot/publications/heat-pump-sector-deal-expert-advisory-group-minutes-march-2021---manufacturing-session/
https://www.gov.scot/publications/heat-in-buildings-green-heat-finance-taskforce-terms-of-reference
https://www.gov.scot/publications/heat-pump-sector-deal-expert-advisory-group-minutes-march-2021---manufacturing-session/
https://www.gov.scot/publications/heat-pump-sector-deal-expert-advisory-group-minutes-march-2021---manufacturing-session/
https://www.gov.scot/publications/heat-in-buildings-green-heat-finance-taskforce-terms-of-reference
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There is an opportunity to stimulate the market for heat pumps by changing the system of energy 

taxation to be more supportive of heat pumps (i.e. having lower rates of taxes and levies on electricity 

used to power heat pumps). This would require UK Government action in conjunction with OFGEM. A 

more buoyant market for heat pumps would be more attractive for companies considering entering the 

supply chain. 

2.4.4 Threats 

The issue of cost competitiveness of heat pumps relative to traditional heating systems means that 

subsidies can be required to make heat pump solutions economically attractive to customers. This is 

particularly the case with large scale units for district heating systems. This is caused, in part, by the 

taxation and levies incorporated into electricity pricing which are not present to the same extent in gas 

pricing. This combined with the lack of a replacement to the Renewable Heat Incentive means that in 

the short term, at least, there are limited drivers for heat pump adoption. This, in turn, impacts on the 

credibility of market growth projections for heat pumps and the attractiveness for companies than might 

consider entering the heat pump supply chain. 

One stakeholder highlighted that Section 6.1 (carbon emissions) of the new Scottish Building Standards 

Technical Handbook 2022: domestic38 guidelines failed to distinguish between renewable powered and 

gas powered district heating systems. This is understood to be related to the requirement that “for all 

new buildings, the technical, environmental and economic feasibility of High Efficiency Alternative Energy 

Systems (such as decentralized energy supply systems using renewable energy, co-generation, district or 

block heating/cooling and heat pumps) are considered and taken into account in developing proposals”. 

This was highlighted as a failed opportunity to align building standards with other heat decarbonization 

policies and would have a dampening effect on demand which would, in turn, limit supply chain 

opportunities. The inclusion of co-generation (Combined Heat and Power, which can use natural gas), 

on an apparent equivalent basis to heat pumps is viewed as being inconsistent with broader heat 

decarbonization policy. However, this approach appears to be consistent with the recent European 

Commission decision to allow gas investments to be labelled as ’green’ in the EU’s sustainable finance 

taxonomy39. 

There is a potential threat to the heat pump supply chain arising from how those involved in specifying 

technical solutions to meet new regulatory requirements choose to achieve the decarbonization 

objectives. For example, if a combination of high building fabric energy efficiency, solar PV, battery 

storage, electric space heating and electric immersion water heating are used to meet the future 

requirement for new build homes to have zero emissions heating systems at the point of source then 

this would have a dampening effect on demand for heat pumps. 

The speed of introduction of effective incentives/regulatory measures to address the heat 

decarbonization of the existing building stock could also present a threat if this does not match the speed 

of projected growth to meet Scottish Government heat decarbonization targets. This is necessary to 

 
 
 
 

 

38 https://www.gov.scot/publications/building-standards-2022-technical-handbook-domestic/ 

39 https://www.euractiv.com/section/energy-environment/news/parliament-backs-eu-plan-to-award-green-label-for-gas- 
nuclear-investments/ 

https://www.gov.scot/publications/building-standards-2022-technical-handbook-domestic/
https://www.gov.scot/publications/building-standards-2022-technical-handbook-domestic/
https://www.euractiv.com/section/energy-environment/news/parliament-backs-eu-plan-to-award-green-label-for-gas-nuclear-investments/
https://www.euractiv.com/section/energy-environment/news/parliament-backs-eu-plan-to-award-green-label-for-gas-nuclear-investments/
https://www.gov.scot/publications/building-standards-2022-technical-handbook-domestic/
https://www.euractiv.com/section/energy-environment/news/parliament-backs-eu-plan-to-award-green-label-for-gas-nuclear-investments/
https://www.euractiv.com/section/energy-environment/news/parliament-backs-eu-plan-to-award-green-label-for-gas-nuclear-investments/
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overcome the underlying difference in cost between gas and electricity that often results in heat pump 

solutions being more expensive than fossil fuel driven systems. 

The strengths, weaknesses, opportunities and threats can be summarised in a matrix as follows: 
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Strengths Weaknesses 

• Presence of Mitsubishi Electric as a European manufacturing hub for 
ASHPs (and emerging GSHP technology) and vertically integrated 
upstream supply chain manufacture 

• Presence of Mitsubishi European R&D Centre for heat pumps 
• Presence of Star Renewable Energy with capabilities in large scale 

WSHPs and ASHPs systems 

• Presence of Vert Rotors with emerging innovative compressor 
technology to increase heat pump efficiency 

• Reasonable number of installers for current level of demand for 
domestic/ small scale commercial heat pump demand 

• Good number of colleges offering heat pump upskilling courses to 
traditional heating engineers 

• Supportive policy and regulatory environment for heat decarbonisation 

• Strategic approach to supply chain development for heat in buildings is 
being developed by Scottish Government and Scottish Enterprise which 
will result in the publication of a Heat in Buildings Supply Chain Delivery 
Plan later in 2022 

• £300m Heat Network Fund to support development of the market for 
heat networks with zero carbon sources of heat, such as heat pumps 

• Good and growing innovation and business support related to the heat 
decarbonisation opportunity 

• Limited Scottish based manufacturers of components for the heat 
pump supply chain beyond Mitsubishi’s vertically integrated activities 

• Not known if any Scottish based material producers are active in the 
heat pump supply chain 

• Evidence of future market growth may be insufficient to attract some 
installers to upskill, particularly as this part of the supply chain is 
populated by a large proportion of micro-businesses with limited 
training budgets 

• Lack of geographical coverage of heat pump upskilling training beyond 
the Central Belt and South of Scotland with only Moray College 
offering ASHP training in the Highlands & Islands region 

Figure 3: Heat Pumps: SWOT Analysis – Strengths and Weaknesses 
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Opportunities Threats 

• Heat pumps are projected to be a growth market and there are 
opportunities for component manufacture. A centre of excellence for 
heat pumps has been proposed to support supply chain 

• Scottish Enterprise is actively working with Mitsubishi to investigate 
opportunities for increased local content 

• A recent report by Ramboll, commissioned by Scottish Enterprise, 
highlighted compressors and control systems as presenting the most 
attractive component opportunities for Scotland 

• Scottish Development International is seeking to identify opportunities 
for inward investment as a way to partially address gas in the building 
heat decarbonisation supply chains 

• Business model innovation, involving introduction of flexible tariffs, 
incorporation of heat storage and involvement in the provision of grid 
services could all improve the business case for heat pumps 

• Financial model innovation also offers an opportunity to improve 
accessibility of heat pumps (e.g. heat-as-a-service’ models of payment) 

and this is included in the remit of the Green Heat Finance Taskforce 

• To overcome the underlying issue of the price of gas being lower than 
the price of electricity, financial incentives and regulatory drivers need 
to continue to be developed, particularly to drive the retrofit market 

• Differential energy taxation for electricity used in heat pumps also 
offers an opportunity to improve the business case. This would require 
lobbying at UK Government/Ofgem level 

• Issue of cost competitiveness of heat pumps relative to traditional 
heating systems is a threat to achieving growth levels 

• New Scottish Building Standards Technical Handbook 2022: domestic 
guidelines appear to include gas-fired cogeneration as equivalent to 
heat pumps in the definition of High Efficiency Alternative Energy 
Systems, which must be considered in new build proposals. This is 
viewed as a threat by some and a missed opportunity to align this 
particular aspect of regulation with broader heat decarbonisation 
policy 

• Some home builders may elect to specify technical solutions, without 
heat pumps, to meet the New Build Heat Standard with the effect of 
dampening heat pump demand 

• The speed of introduction of fiscal incentives and regulation may not 
be at a pace to meet heat decarbonisation policy goals, particularly in 
the case of the existing building stock 

Figure 4: Heat Pumps: SWOT Analysis – Opportunities and Threats 
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2.4.5 Gap Analysis 

The main gaps in the heat pump supply chain in Scotland include: 

• The lack of any GSHP or hybrid heat pump manufacture 

• The lack of manufactures of key components including electric motors, fans, pumps, valves and 

pipework for recovery of heat from the source (GSHP requirement only). It is assessed that there 

are no, or very limited, current suppliers of these components into heat pump manufacture that 

have production capabilities based in Scotland 

• There is a lack of evidence about whether any Scottish produced materials are used in heat 

pump manufacture. Overall, there is limited activity in production of the materials listed, with 

this being restricted to a small number of steel/ aluminium production facilities. 
 

2.5 Ability to Pursue Opportunities 
 

Scotland appears to have sufficient capacity and capability to meet demand for domestic/small scale 

commercial ASHPs. Mitsubishi has a production capacity of 300,000 units per annum. For larger scale 

heat pumps (WSHPs and ASHPs), Star Renewable Energy has capacity and capability to produce 

significantly greater numbers of these heat pumps, should demand arise. 

In the supply chain the opportunity to produce heat exchangers for heat pumps has been identified. 

There are companies with this capability currently operating in the oil & gas supply chain in Scotland. 

However, the oil & gas market is characterised as providing a more attractive opportunity relative to the 

heat pumps. So, as long as the oil & gas market remains buoyant and there is clear evidence of 

sustainable demand for heat pumps then it may be difficult to attract oil & gas supply chain companies 

to diversify into heat exchangers for heat pumps. 

There is evidence of Vert Rotors increasing their capacity and capability in developing new compressor 

technologies for use in heat pumps. The opportunity here is likely to be supplying to heat pump 

manufacturers outside of Scotland as Mitsubishi appear to procure compressors from another part of 

the Mitsubishi group. 

There are opportunities at the component level for electric motors, fans, pumps, valves and pipework 

for GSHPs. A recent study by Ramboll has also highlighted opportunities to supply compressors and 

control systems for heat pumps. It is unclear whether any current Scottish based companies would have 

the desire, capability and capacity to diversify into any of these product areas. It may be that inward 

investment could play a role in attracting existing manufacturers looking for a regional manufacturing 

presence in Europe. It is understood that Scottish Enterprise is working actively with Mitsubishi about 

how more locally manufactured components could be sourced. This is in line with the Memorandum of 

Understanding recently signed by both parties. 

As mentioned, there appears to be very limited production and supply of materials from Scottish based 

companies into the heat pump supply chain. It is not clear whether the scale of demand from the heat 

pump market is sufficient to develop such material production capacities. 

Scotland has a strong financial services sector and may be in a good position to take advantage of 

opportunities relating to new business and financial models to get heat pumps into the market. 
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2.6 Development Actions 
 

The key development actions arising from the analysis of the heat pump supply chain include: 

• BE-ST and the Construction Leadership Forum Supply Chain sub-group should work closely with 

Scottish Enterprise (Low Carbon Technologies) and Scottish Government (Skills and Supply Chain 

Team within the Heat in Buildings Division) as Scottish Enterprise and Scottish Government are 

involved in developing a Heat in Buildings Supply Chain Delivery Plan to be launched later in 

2022. 

• Support the development of the component supply chain, particularly in areas such as electric 

motors, fans and pumps. This could be through supporting innovation from new and existing 

companies; helping existing companies operating in adjacent sectors (such as oil & gas) to 

diversify into the heat pump supply chain and identifying and attracting inward investment 

opportunities linked to existing companies seeking a manufacturing presence in the 

UK/European market. Note that there is already work underway between Scottish Enterprise 

and Mitsubishi to investigate opportunities to increase locally manufactured content at the 

Mitsubishi production plant in Livingston. 

• Following on from the recently published report by Ramboll, for Scottish Enterprise, the 

potential to support supply chain development in compressors and control systems should be 

considered. 

• Investigate the opportunities for financial innovation as a way to increase deployment rates of 

heat pumps, for example through provision of heat-as-a-service. Note that there is already some 

investigation of this area underway through the Green Heat Finance Taskforce37 

• Investigate whether the limited availability of upskilling training within the Highlands and Islands 

region is likely to act as a barrier to adoption of heat pumps as demand increases. This should 

involve co-ordination with ESP and its Energy Efficient Training Network40. 

• In addition to potential development actions to directly intervene in the heat pump supply 

chain, the importance of actions to stimulate market demand could also be considered. This 

includes: 

o Supporting companies to effectively lobby for change in the energy tariff system to  

enable heat pump systems with heat storage capabilities to benefit from periods of 

lower electricity pricing 

o Supporting companies to effectively lobby for changes in the taxation of electricity 

which is used for heat pumps to improve the business case relative to gas heating 

systems 

o Investigation of the apparent equivalence given to heat pumps and gas-powered 

cogeneration when defining High Efficiency Alternative Energy Systems within the New 

Scottish Building Standards Technical Handbook 2022: domestic guidelines and the 

extent to which this may be misaligned with broader heat decarbonisation policy 

objectives 

 
 
 
 

 
 

40 https://esp-scotland.ac.uk/green-economy-fund/ 

https://esp-scotland.ac.uk/green-economy-fund/
https://esp-scotland.ac.uk/green-economy-fund/
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3 Low Carbon Electricity Generation & Storage 
 

3.1 Overview 
 

This supply chain includes technologies that can be integrated into buildings or installed onsite: 

• Wind 

• Solar PV 

• Small Scale-Hydro Electricity 

• Battery Energy Storage 

Low-carbon electricity is the electricity produced with substantially lower greenhouse gas emissions 

than conventional fossil fuel power generation. Low carbon electricity generation sources include wind, 

solar PV and hydropower which can be combined with batteries for storage purposes. Wind and solar 

have become one of the most efficient and low carbon electricity generation sources. The global average 

costs for PV solar have decreased by 90% and onshore wind by 60% over the past decade41. These trends 

are projected to continue, with further cost reductions of 30 to 40% over the next decade, likely to drive 

growth. Non-dispatchable electricity sources are now on par with most conventional sources in many 

markets, stimulated by major technological advances and cost reductions as well as robust regulatory 

frameworks. 

From a Scottish perspective, Figure 542 shows the different renewable electricity output by technology 

sources in 2021. Wind generated 73% of all renewable electricity output in Scotland. Hydro power 

contributed around 17% of renewable electricity output. But, it clear from the analysis that solar PV is 

the lowest generator of renewable electricity in Scotland. 
 

 

 
Figure 5: Electricity Output by Technology 

 
 
 
 

41 Dev Dev Sanyal – Low carbon electricity and energy slides (bp.com) Sanyal – Low carbon electricity and energy slides 
(bp.com) 

 

42 https://www.scottishrenewables.com/our-industry/statistics 

https://www.scottishrenewables.com/our-industry/statistics
https://www.scottishrenewables.com/our-industry/statistics
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3.2 Supply Chain Framework 
 

The supply chain framework for low carbon electricity generation and storage is illustrated in Figure 6 

below. The supply chain includes wind, solar PV, small-scale hydro and battery storage; for each segment 

materials, components, manufacturing/assembly and installer have been considered. It should be noted 

that there are some commonalities in terms of materials across multiple segments, but the materials 

have been considered at the higher segment level and thus, individual steel, glass, aluminium and such 

like suppliers have not been considered as part of the mapping, as illustrated below. 
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3.2.1 Wind 

Scotland excels in offshore wind energy services and within its offshore wind energy supply chain are 

specialist businesses that are at the forefront of developing technology. Scotland has 3.5GW of offshore 

wind already operational or under construction and 6.4GW in the pipeline43 and in 2020, Scotland’s 

world-leading wind sector exported a record £745 million worth of electricity—making Scotland a global 

wind-energy powerhouse. 

Scottish Development International (SDI) reports that Scotland has over 9,000 wind energy supply chain 

businesses; thus, it is meeting the global demand for cost-efficient offshore wind solutions. In addition, 

the European Offshore Wind Deployment Centre is Scotland’s largest offshore wind test and 

demonstration facility. 

There are various directories available for offshore wind including, for example, the Scottish Industries 

Directories – Offshore Wind44 which comprises 72 sector support functions, 84 balance of plant, 181 

operation, maintenance and service, 106 installation and commissioning, 41 wind turbine and 133 

development and project management organisations. Likewise, the Scottish Renewables Directory45 

includes approximately 107 offshore wind organisations and 121 onshore wind organisations. 

Additionally, the DeepWind supply chain cluster46 is now the largest offshore wind representative body 

in Scotland with over 719 members drawn from industry, academia and the public sector. Its main 

purpose is to help its members achieve greater benefit from the current and future development of 

offshore wind in the UK and internationally. The developer group within the cluster comprises 38 

developers and is now the largest of any supply chain cluster in Europe and includes those illustrated 

below. Notably many of these organisations are international companies with a presence in Scotland. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

43
 https://www.sdi.co.uk/trade-with-scotland/energy-and-low-carbon-companies/offshore-wind 

 

44 https://osw.directories.scot/ 
 

45 https://www.scottishrenewables.com/membership/directory?keyword=&category=&sector=Onshore+Wind 
 

46 https://www.offshorewindscotland.org.uk/deepwind-cluster/ 

https://www.sdi.co.uk/trade-with-scotland/energy-and-low-carbon-companies/offshore-wind
https://osw.directories.scot/
https://www.scottishrenewables.com/membership/directory?keyword&category&sector=Onshore%2BWind
https://www.offshorewindscotland.org.uk/deepwind-cluster/
https://www.sdi.co.uk/trade-with-scotland/energy-and-low-carbon-companies/offshore-wind
https://osw.directories.scot/
https://www.scottishrenewables.com/membership/directory?keyword&category&sector=Onshore%2BWind
https://www.offshorewindscotland.org.uk/deepwind-cluster/
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Figure 7: DeepWind Developer Cluster Members 
 

 
All of the aforementioned directories have been used to develop the directory referred to in Section 3.3 

below. 

It is evident from the supply chain analysis that Scotland has a thriving wind capability and this is further 

demonstrated in the Scottish Renewables Energy Industry: Supply Chain Impact Statement 2021 which 

indicated that more than a third of survey respondents are exporting to clients overseas and almost 

another third of respondents are exporting for clients in other industries and these players may be well 

placed to leverage their market know-how and international presence to address the needs of an 

offshore wind market that is increasingly more international. This exporting capability is illustrated 

below in Figure 8. 
 

 
 

Figure 8: Scottish Renewables Energy Industry: Supply Chain Impact Statement 2021 – Exporting 
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3.2.2 Solar PV 

Scotland’s ambitious climate change legislation sets out a target date of 2045 to deliver net-zero, five years 

ahead of the rest of the UK. Its interim target is to deliver at least a 75% reduction by 2030 and a 90% 

reduction in greenhouse gas emissions by 2040. Solar Energy UK47, the trade association working for 

and representing the entire solar and energy storage value chain, welcomes these targets. It goes onto 

indicate that solar energy is now one of the most cost-effective ways to enable the UK to meet its net-

zero carbon emissions targets. Doing so, however, will require the UK to triple its solar capacity by 

2030. 

Despite Scotland’s legal commitment to deliver net-zero by 2045, as of the end of 2020, Scotland had 

only around 3% of the UK’s total deployed solar generation capacity, which is far below the per-capita 

deployment across the rest of the UK. The chair of Solar Energy Scotland, Thomas McMillan believes 

that “solar has been largely overlooked and suffered unconscious bias that Scotland's weather better 

suits other renewable energy technologies that harness power from wind and water48“. Thus, the 

capability is hindered as policy and regulatory barriers to development and a lack of national deployment 

target for 2030 are preventing solar from contributing to Scotland’s net zero targets. There is, however, clear 

potential for solar power in Scotland as it has an established supply chain with companies working on 

component design, manufacture and distribution, project development and management, solar system 

operations, maintenance and cleaning, software development, civil, infrastructure and landscape 

engineering and legal and financial and administrative elements. Consequently, there is a significant 

opportunity to expand the supply chain further. Solar Energy Scotland estimates that deploying 4GW 

of Scotland would lead to around £2.5 billion of economic activity, as a minimum, in the areas above49. 

Despite the potential opportunity for solar in Scotland, it should be noted that there is very little 

evidence of solar panels being produced in the UK; rather companies engage in the assembly of 

systems based on components from overseas; thus, the supply chain typically consists of distributors of 

imported panels and installers, as evidenced in the directory (referred to in Section 3.3). 

The directory has been devised based on analysis of several sources including, for example, Scottish 

Renewables Directory, previous related research carried out by Optimat including research on behalf of 

the Scottish Institute for Solar Energy Research50 and the Solar Energy UK directory. The Scottish 

Renewables Member Directory can be filtered by Solar which produces more than 64 organisations this 

includes a broad range of categories including, for example, academic, government bodies, consultants, 

insurers and developers; for the purpose of this research, we focused on the following categories: 

• Developer 

• Installer 

• Manufacturer 
 

 
 

47
 https://solarenergyuk.org/resource/a-bright-future-for-solar/ 

 

48 
 

https://www.solarpowerportal.co.uk/news/solar_energy_scotland_calls_for_4gw_by_2030_target_to_realise_solars_full_p 
 

49 https://solarenergyuk.org/wp-content/uploads/2021/10/1SES-Scotlands-fair-share-FINAL-PDF-Version.pdf 
 

50 Optimat (2013) Scottish Institute for Solar Energy Research (SISER) Market and Opportunity Analysis 

https://solarenergyuk.org/resource/a-bright-future-for-solar/
https://www.solarpowerportal.co.uk/news/solar_energy_scotland_calls_for_4gw_by_2030_target_to_realise_solars_full_p
https://solarenergyuk.org/wp-content/uploads/2021/10/1SES-Scotlands-fair-share-FINAL-PDF-Version.pdf
https://solarenergyuk.org/resource/a-bright-future-for-solar/
https://www.solarpowerportal.co.uk/news/solar_energy_scotland_calls_for_4gw_by_2030_target_to_realise_solars_full_p
https://solarenergyuk.org/wp-content/uploads/2021/10/1SES-Scotlands-fair-share-FINAL-PDF-Version.pdf
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• Supply chain 

Many of the organisations identified during this search also participated in the SISER study; however, 

there were several organisations that have also recently been dissolved based on Companies House 

information. Solar Energy UK has over 276 businesses within its membership and the directory can be 

filtered both regionally and by category, but shortlisting by ‘Scotland’ dramatically reduced the volume of 

relevant organisations. 

There are only a handful of companies in Scotland that are dedicated solar PV and solar thermal 

developers and suppliers of materials, components and/or systems. For example, Power Textiles Ltd a 

small consultancy specialising in technical textiles is developing textile fabrics in which solar cells have 

been directly integrated. They have also been developing a solar cell coating process on a laboratory 

scale. Scotland is also home to a global speciality films company, DuPont Teikin Films, which has a 

world-class flexible polyester film production facility at its Dumfries site. The supply chain mapping 

indicates key strengths for Scotland in the installation of solar pv with multiple companies supporting 

both domestic and commercial installation as well as maintenance and repair. There are also examples 

of interesting innovation such as, for example, the flat-pack solution from SolarisKit which is the world’s 

first flat-packable solar thermal collection. 

3.2.3 Small-scale Hydro 

The British Hydro Association notes the following types of hydro51 generation: 

• Micro & pico - micro hydro development in the UK is still popular, which includes pico, micro 

and mini. There remain opportunities for sensitively sited micro hydro installations (up to 

100kW installed capacity) that can supply cheap, reliable generation with minimal visual and 

environmental impact. 

• Small run of river - small-scale hydro (100kW to 5MW installed capacity) is highly efficient and 

where suitable sites are available, it remains one of the cheapest forms of renewable electricity 

per unit. This is the focus of this research. 

• Large hydro - larger scale hydropower stations (run-of-river, dams or reservoir storage), can also 

help to develop a whole range of infrastructure facilities. 

• Pumped storage - the oldest kind of large-scale energy storage and works on a very simple 

principle – two reservoirs at different altitudes are required and when the water is released from 

the upper reservoir to the lower reservoir, energy is created by the downflow, which is directed 

through a turbine and generator to create electricity. 

Scotland’s wet climate and mountainous terrain means it is well placed to make use of small-scale hydro power 

and it is an extremely important part of the sustainable economic development of Scotland. 

Hydropower forms a part of Scotland’s energy system, but the last few years have been a challenging time 

for the sector, with the removal of subsidies for small-scale and a continued lack of policy support for 

pumped storage. This is evident in the review of small-scale hydro plant and machinery in Scotland, 

carried out in January 202052, which highlighted that the hydro sector is concerned that the ratable 

values for small hydro - expressed as a percentage of gross turnover – are significantly higher than for 

 

 

51 https://www.british-hydro.org/types-of-hydro/ 
 

52 https://www.gov.scot/publications/report-small-scale-hydro-plant-machinery-review/pages/10/ 

https://www.british-hydro.org/types-of-hydro/
https://www.gov.scot/publications/report-small-scale-hydro-plant-machinery-review/pages/10/
https://www.british-hydro.org/types-of-hydro/
https://www.gov.scot/publications/report-small-scale-hydro-plant-machinery-review/pages/10/
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comparable renewable energy producers such as small onshore wind and standalone solar energy. 

Thus, a more long-term solution via amendments to the plant and machinery regulations and/or changes 

to the application of the rating valuation methodology to the small hydro sector is sought. The review 

concluded that significant elements of the existing sector will struggle, at least in the short term, without 

further public sector support. 

Nonetheless, hydro contributed around 17% of renewable electricity output, thus significantly less than, 

for example, wind. The British Hydro Association companies database and the Scottish Renewables 

Directory were both explored to determine Scottish companies as defined in Section 3.3 (below). The 

British Hydro database was filtered based on location: Scottish Highlands & Islands and Scottish 

Lowlands with 39 and 35 organisations identified respectively. The Scottish Renewables Member 

Directory identified a total of 65 organisations, but again the following categories were focused upon: 

• Developer 

• Installer 

• Manufacturer 

• Supply chain 

The supply chain in Scotland includes engineering firms such as, for example, Aecom and Mott McDonald 

who have expertise in the planning, permitting, design and construction of dams and hydroelectric 

generating facilities. There are also large players including Scottish Hydro Electric Power (SSE) and 

Scottish Power Renewables who are at the forefront of the development of the renewables industry 

through pioneering ideas, forward thinking and outstanding innovation. 

Again, the key strength in Scotland is largely in relation to installation including feasibility studies, 

planning permission support and system design services. However, HydroWheel is an interesting new 

company, founded in 2021, which was created specifically to develop, and bring to market, a 

revolutionary inflatable waterwheel which has the potential to further advance the technology for ocean 

and tidal currents. 

3.2.4 Battery Storage 

Lithium-ion batteries are one of the most common types of electrical energy storage technologies which 

are being used in the majority of new and planned grid-scale energy storage projects, domestic 

properties and Electric Vehicles. The predicted rapid growth in demand, however, driven by worldwide 

demand for solutions to support decarbonisation of transportation and power generation, for example, 

cannot be met by one battery chemistry and will put increasing strain on the Li-ion battery supply chain 

in the short to medium term. Additionally, although lithium-ion is the most popular battery it is 

extremely expensive. Thus, further investment will be required in existing supply chains and to support 

further improvements to existing battery chemistries as well as the commercialisation of alternatives, 

such as sodium-ion, lithium sulphur and flow batteries. Flow batteries, although not new or novel, are 

experiencing a resurgence because they are much cheaper, and everything comes down to the cost per 

watt hour. 

The directory referred to in Section 3.3 is based on analysis of Scottish Industry Directories which 

includes several relevant directories such as automotive and life and chemical science and databases 

collated by Optimat as part of wider studies undertaken on behalf of, for example, Scottish Enterprise 

in areas including high value manufacturing and zero emissions heavy duty vehicles. 
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Based on Optimat’s wider battery research experience there are very few companies in the battery supply 

chain in the UK as a whole and, indeed, Europe is somewhat limited compared to other global regions 

(for example, China and Japan). 

The Scottish supply chain for the manufacture of battery cells is almost non-existent with the exception 

of AMTE which has cell manufacturing capabilities. Generally, the Scottish supply chain is dominated 

by, for example, distributors, installers, packaging and recycling capabilities. StorTera, however, is 

currently developing a flow battery53 which aims to offer a low cost, high performance energy storage 

system made with durable components and supported by its flexible and adaptable inverter and control 

system. Its is to enable a full Scottish supply chain model for the development of the flow battery; thus, 

minimising its reliance on international suppliers. This is an exciting development for the Scottish 

batteries sector and showcases the opportunities for further supply chain development. 

3.2.5 Support infrastructure 

The low carbon electricity generation and storage supply chain has access to a support infrastructure 

covering fundamental and applied research, scientific and technical support and ancillary services. 

Examples of the support infrastructure available to the low carbon electricity generation and storage 

supply chain are provided below. 

Fundamental and applied research 

• Energy Technology Partnership (ETP) 54 is the Scottish research alliance in energy, an 

autonomous alliance of 14 independent Scottish Higher Education Institutions providing world- 

class capability and resources in energy RD&D, supported and co-funded by the Scottish Funding 

Council. 

• University of Strathclyde – Wind Energy & Control55 - international leader in wind energy and 

the control of wind turbines and wind farms. Current research activities examine the dynamic 

analysis of turbines, their modelling and simulation, control system design and their 

optimisation, along with resource assessment and condition monitoring issues. It also has a 

focus on the development of system engineering methods and practical algorithms for the 

control and optimisation of complex and nonlinear systems. This covers the whole cycle of 

control design including system analysis, modelling, real-time simulation, and implementation. 

In collaboration with industry partners, its control based research work is applied to power 

generation plant, water and environmental systems, marine systems, medical robotic systems 

and systems biology. 

• University of the West of Scotland - The Institute of Engineering and Energy Technologies (IEET) 

Energy and the Environment Group56 - developing a sustainable society specialising in new 

renewable energies including the development of hydrogen fuel cells, biomass generation, 

 
 

 

53 https://www.stortera.com/flow-battery/ 
 

54 https://www.etp-scotland.ac.uk/ 
 

55 https://www.strath.ac.uk/research/subjects/electronicelectricalengineering/instituteforenergyenvironment/windenergyco 

ntrol/ 
 

56 https://www.uws.ac.uk/research/research-institutes-centres-groups/institute-of-engineering-and-energy-technologies/ 

https://www.stortera.com/flow-battery/
https://www.etp-scotland.ac.uk/
https://www.strath.ac.uk/research/subjects/electronicelectricalengineering/instituteforenergyenvironment/windenergycontrol/
https://www.uws.ac.uk/research/research-institutes-centres-groups/institute-of-engineering-and-energy-technologies/
https://www.uws.ac.uk/research/research-institutes-centres-groups/institute-of-engineering-and-energy-technologies/
https://www.stortera.com/flow-battery/
https://www.etp-scotland.ac.uk/
http://www.strath.ac.uk/research/subjects/electronicelectricalengineering/instituteforenergyenvironment/windenergyco
http://www.strath.ac.uk/research/subjects/electronicelectricalengineering/instituteforenergyenvironment/windenergyco
http://www.strath.ac.uk/research/subjects/electronicelectricalengineering/instituteforenergyenvironment/windenergyco
https://www.uws.ac.uk/research/research-institutes-centres-groups/institute-of-engineering-and-energy-technologies/
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wind, solar, wave, geothermal, energy storage systems, optimisation of renewable energy parts 

and systems, membrane separation technologies for wastewater and desalination treatments, 

food and pharmaceutical industry. 

• Scottish Institute for Solar Energy Research (SISER)57 - a pan university alliance of solar energy 

researchers across 11 Scottish research centres. 

Scientific and technical support 

• European Offshore Wind Deployment Centre58 is Scotland’s largest offshore wind test and 

demonstration facility which has been developed by Vattenfall-owned Aberdeen Offshore Wind 

Farm Limited and is supported by AREG. 

• University of Strathclyde – Wind Energy & Control59 have specialist experimental facilities to 

support its research activities: 

o an outdoor test facility for photovoltaics including a section of PV roof with PV tiles, and 

with comprehensive instrumentation including a spectroradiometer to allow investigation 

of the impact of solar spectral changes on the performance of PV systems 

o a laboratory for the investigation of both demand side management technology and micro- 

generation. This includes a range of domestic appliances that can be controlled and energy 

storage systems. It's planned to add a range of micro-CHP systems with appropriate thermal 

loads when such units become available 

• Power Networks Demonstration Centre (PNDC) - founded by the University of Strathclyde, 

Scottish Power Energy Networks and SSE Power Distribution, with support from Scottish 

Enterprise and the Scottish Funding Council, it's a world-class research, development and 

demonstration venture for developing and delivering the future low carbon electricity network. 

Ancillary services 

• ScotWind60 is a Crown Estate Scotland programme which will lease areas of the seabed around 

Scotland for wind farm developments. Developers apply to the scheme and, if successful, will 

be granted the rights to build wind farms in Scottish waters. It is hoped that farms with as much 

as 25GW of new generating capacity will be built over the next decade as a product of ScotWind. 

• Scottish Enterprise R&D funding can, and is being used, to support innovation in low carbon 

electricity and its supply chain. Examples of innovation funding mechanisms include: 

o Low  Carbon  Manufacturing  Challenge  Fund  – providing  grants  of  a  minimum  of 

£150,000 for projects including R&D into new low carbon products and business models 

o SMART Grant funding – up to £100,000 grant support for R&D Feasibility projects 

o Large R&D Grant scheme for larger R&D projects 
 
 
 

 

57 https://www.siser.ac.uk/ 
 

58 https://www.aberdeenrenewables.com/portfolio/eowdc/ 
 

59 https://www.strath.ac.uk/research/subjects/electronicelectricalengineering/instituteforenergyenvironment/windenergyco 

ntrol/ 
 

60 https://www.crownestatescotland.com/our-projects/scotwind 

https://www.siser.ac.uk/
https://www.aberdeenrenewables.com/portfolio/eowdc/
https://www.strath.ac.uk/research/subjects/electronicelectricalengineering/instituteforenergyenvironment/windenergycontrol/
https://www.crownestatescotland.com/our-projects/scotwind
https://www.siser.ac.uk/
https://www.aberdeenrenewables.com/portfolio/eowdc/
http://www.strath.ac.uk/research/subjects/electronicelectricalengineering/instituteforenergyenvironment/windenergyco
http://www.strath.ac.uk/research/subjects/electronicelectricalengineering/instituteforenergyenvironment/windenergyco
http://www.strath.ac.uk/research/subjects/electronicelectricalengineering/instituteforenergyenvironment/windenergyco
https://www.crownestatescotland.com/our-projects/scotwind
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• The Energy Investment Fund61 provides flexible investment and debt funding for energy projects 

in Scotland that facilitate, catalyse and accelerate Scotland’s transition to a low carbon 

economy. 

• In terms of training and skills, there are a number of activities including, for example: 

o ScottishPower and Shell have announced that they are exploring a new collaboration 

with the National Energy Skills Accelerator (NESA) to maximise economic and 

employment opportunities related to the development of floating offshore wind farms 

in Scottish waters62. 

o The Energy Skills Partnership (ESP) is the college sector agency in Scotland for energy, 

engineering, construction and STEM whilst leading on the Climate Emergency Skills 

Action Plan63. It supports skills across the sector; for example, it worked with industry 

partners to establish the Wind and Marine Training Network (WMTN), a formal college 

network to support large-scale renewables across Scotland. The WMTN has supported 

the development of the Wind Turbine Technician course, now delivered at 3 colleges; 

Fife, Ayrshire and Dumfries and Galloway colleges and to date the network have 

supported over 600 Wind Turbine Technicians and 100 Apprentices. 

o The National Manufacturing Institute Scotland (NMIS) also offer continuous 

professional development courses64 in related areas. For example, an Introduction to 

Offshore Wind Energy. 

o Forth Valley College has recently announced its New Renewable & Energy Training 

Centres65 which will soon be able to offer training in the essential skills of installing and 

maintaining energy saving systems - skills that have never been more important as 

Scotland looks to achieve its net zero target. 

o Multiple colleges provided solar installation and maintenance training including, for 

example, Glasgow Clyde College66 and West College Scotland67 

3.3 Identify and map companies 
 

Low carbon electricity generation and storage organisations have been mapped in a separate Supply 

Chain Directory which has been developed in Excel format. The following section provides a summary 

of the identification and mapping of the companies included in the directory. 

 
 
 

61
 https://www.hie.co.uk/support/browse-all-support-services/net-zero-scotland/netzeroenergy/ 

 

62 https://www.offshorewind.biz/2022/05/12/shell-scottishpower-explore-floating-wind-skills-initiative-in-scotland/ 

63 https://esp-scotland.ac.uk/ 

64 https://www.nmis.scot/nmis-group/manufacturing-skills-academy/continuous-professional-development/ 
 

65 https://www.forthvalley.ac.uk/industry-training/training-courses/renewable-energy/ 

66 https://www.glasgowclyde.ac.uk/courses/50855-bpec-installation-and-maintenance-of-solar-thermal-hot-water- 

systems/4114 

67 https://www.westcollegescotland.ac.uk/business/professional-development/renewables-business-courses/bpec-solar- 

thermal-systems/ 

https://www.hie.co.uk/support/browse-all-support-services/net-zero-scotland/netzeroenergy/
https://www.offshorewind.biz/2022/05/12/shell-scottishpower-explore-floating-wind-skills-initiative-in-scotland/
https://esp-scotland.ac.uk/
https://esp-scotland.ac.uk/
https://esp-scotland.ac.uk/
https://www.nmis.scot/nmis-group/manufacturing-skills-academy/continuous-professional-development/
https://www.nmis.scot/nmis-group/manufacturing-skills-academy/continuous-professional-development/
https://www.forthvalley.ac.uk/industry-training/training-courses/renewable-energy/
https://www.forthvalley.ac.uk/industry-training/training-courses/renewable-energy/
https://www.forthvalley.ac.uk/industry-training/training-courses/renewable-energy/
https://www.glasgowclyde.ac.uk/courses/50855-bpec-installation-and-maintenance-of-solar-thermal-hot-water-systems/4114
https://www.westcollegescotland.ac.uk/business/professional-development/renewables-business-courses/bpec-solar-thermal-systems/
https://www.hie.co.uk/support/browse-all-support-services/net-zero-scotland/netzeroenergy/
https://www.offshorewind.biz/2022/05/12/shell-scottishpower-explore-floating-wind-skills-initiative-in-scotland/
https://esp-scotland.ac.uk/
https://www.nmis.scot/nmis-group/manufacturing-skills-academy/continuous-professional-development/
https://www.forthvalley.ac.uk/industry-training/training-courses/renewable-energy/
https://www.glasgowclyde.ac.uk/courses/50855-bpec-installation-and-maintenance-of-solar-thermal-hot-water-systems/4114
https://www.glasgowclyde.ac.uk/courses/50855-bpec-installation-and-maintenance-of-solar-thermal-hot-water-systems/4114
https://www.glasgowclyde.ac.uk/courses/50855-bpec-installation-and-maintenance-of-solar-thermal-hot-water-systems/4114
https://www.westcollegescotland.ac.uk/business/professional-development/renewables-business-courses/bpec-solar-thermal-systems/
https://www.westcollegescotland.ac.uk/business/professional-development/renewables-business-courses/bpec-solar-thermal-systems/
https://www.westcollegescotland.ac.uk/business/professional-development/renewables-business-courses/bpec-solar-thermal-systems/
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Wind 

A total of 233 companies were identified which can be segmented as follows: 

• Materials = 18 

• Components = 46 

• Manufacturing/Assembly = 22 

• Installer = 187 

Within the 233 there is a ‘total’ of 41,789 employees. However, it should be noted that it is not possible 

to correlate the number of employees against specific elements within the supply chain. 

Solar PV 

A total of 25 companies were identified which can be segmented as follows: 

• Materials = 1 

• Components = 8 

• Manufacturing/Assembly = 8 

• Installer = 15 

Within the 25 there is a ‘total’ of 392 employees. However, it should be noted that it is not possible to 

correlate the number of employees against specific elements within the supply chain. 

Small Scale Hydro Electricity 

A total of 18 companies were identified which can be segmented as follows: 

• Materials = 0 

• Components = 2 

• Manufacturing/Assembly = 8 

• Installer = 14 

Within the 18  there is a ‘total’ of 23,291 employees. However, it should be noted that it is not possible 

to correlate the number of employees against specific elements within the supply chain. 

Battery Storage 

A total of 11 companies were identified which can be segmented as follows: 

• Materials = 1 

• Components = 3 

• Manufacturing/Assembly = 5 

• Installer = 6 

Within the 11 there is a ‘total’ of 249 employees. However, it should be noted that it is not possible to 

correlate the number of employees against specific elements within the supply chain. 

Additionally, insufficient data was identified to provide an estimate for the supply chain. This is because 

most of the companies not required to submit full accounts due to their size; thus, turnover is not 

reported. 
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3.3.1 Case Study 

The following case study demonstrates how StorTera has exploited supply chain opportunities. 
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StorTera Ltd 

COMPANY OVERVIEW 
StorTera is an Edinburgh based energy storage solution provider 

which is working to revolutionise the energy storage industry by 

creating sustainable battery solutions. It has two key products 

available: 

• The StorTower - is a highly versatile energy storage system

which combines intelligent hybrid inverter technology,

TRAICON control system and ultra-safe lithium ferrous

phosphate (LFP) battery modules in a weatherproof

enclosure designed to meet the demands of both

commercial and residential users.

• SLIQ Flow Battery - the revolutionary StorTera single liquid

flow battery (SLIQ) offers a low cost, high performance

energy storage system made with durable components and

supported by our flexible and adaptable inverter and control

system.

StorTera has experienced the following supply chain issues in the 

development of its flow battery technology: 

• Lack of availability of materials and components within the
UK including, for example, graphite materials and solvents

• Unsustainability of procuring materials and components
from Asia

• Expense associated with procuring materials and

components from Asia

EXPLOITATION OF SUPPLY CHAIN OPPORTUNITIES 
StorTera is developing the SLIQ Flow Battery solution to address the 

supply chain challenges it has experienced; namely, its reliance on 

materials and components from Asia. This innovation has resulted 

in a number of benefits, including: 

• The development of in-house manufacturing capabilities

which reduces the need to procure materials and

components internationally

• The adaptation of the design of the stack which reduces the
material count and the cost of manufacturing

• Creates opportunities to develop local supply chains with

materials and components developed in the UK being

utilised in the the Flow Battery e.g. grapite material or

solvent production

Overall, the development of the Flow 

Battery enables StorTera to be more 

sustainable by reducing its carbon 

footprint and the embodied carbon 

within the product. Additionally, it is a 

lower cost approach to battery 

manufacturing. 

Further Information 
Company website: https://www.stortera.com/ 

Email: info@storteracom 

http://www.stortera.com/
mailto:info@stortera.com
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3.4 SWOT and Gap Analysis 
 

This section contains an analysis of the low carbon electricity generation and storage supply chain sector 

in Scotland using the ‘strengths, weaknesses, opportunities and threats’ analytical framework. This is 

followed by an analysis of gaps in the supply chain. 

3.4.1 Strengths 

Scotland has a significant advantage in achieving net zero. It has an abundance of natural resources that 

can be used for renewable energy. In 2019, 97.4% of electricity generation in Scotland was from 

renewable energy sources. And it is also a net exporter of electricity, and in 2020 31.8TWh of renewable 

electricity was generated in Scotland. 

Scotland has several competitive advantages in offshore wind, including: 

• Established expertise and experience in offshore oil and gas 

• A skilled offshore workforce 

• Excellent port infrastructure 

• A strong innovation hub 

There are also several large players including SSE Renewables, EDF Renewables and Scottish Power 

Renewables all championing and encouraging collaboration, innovation and improved performance 

within the supply chain. Additionally, the Scottish Renewable Energy Industry: Supply Chain Impact 

Statement 2021 illustrates that Scotland has a diverse offshore wind supply chain profile, as illustrated 

in the figure below. 

 
 

 
 

Figure 9: Offshore Wind Supply Chain 

Additionally, organisations also have exporting experience (as illustrated previously in Figure 8) and 

there is potential to further increase this figure and have other Scottish firms exporting their offshore 

wind capabilities. 
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Scotland has a small number of strengths in relation to the manufacturing of battery cells for energy 

storage including the presence of AMTE, the UK’s main cell manufacturer and developer of new and 

improved cell chemistries for a range of applications. Scotland also has pockets of academic excellence 

relevant to battery materials / components and electrochemistry especially at the internationally 

renowned JSTI Group at St Andrews University. 

Electricity generated in Scotland from renewable sources grew from 31% in 2011, to 74% in 2018, and a 

lot of it is exported to the whole UK. Although solar power accounts for only a small fraction of the total 

green energy in Scotland, this technology is growing fast. There are also a number of incentives 

including, for example, Smart Export Guaranteee, VAT reduction and Feed-in-Tariffs. Additionally, there 

is a reasonable volume of solar pv installers for domestic and commercial purposes and there is 

significant opportunity to expand the supply chain further. This provides a good basis upon which to 

build for the significant increase in installations. Additionally, the presence of global specialty films 

company, DuPont Teijin Films and its production facility in Dumfries is a key asset to Scotland. 

Scottish hydro power has played a part in the country’s energy make up albeit it trails behind wind, solar as a 

source of renewable electricity has connected vast swathes of rural Scotland to the power grid and 

largely by making use of two plentiful Scottish resources: water and mountains. Thus, combining high 

rainfall with mountainous terrain makes Scotland ideal for this form of electricity generation. Having 

companies such as Glen Hydro in the supply chain working tirelessly to develop hydroelectric schemes 

and specialising in the evaluation, development, project management and operation of small and 

medium scale hydro- electric schemes is a key strength to the sector. Additionally, the ambition to 

make Scotland the first Hydro Nation68 - one that manages its water environment to the best advantage 

and uses its expertise at home and internationally and the development of the Hydro Nation strategy is 

a key strength to promoting and enhancing hydro capabilities in Scotland. This also has the potential to 

enhance and further develop the supply chain. 

3.4.2 Weaknesses 

Although the Scottish Renewable Energy Industry: Supply Chain Impact Statement 2021 highlighted the 

strong capabilities of the offshore wind cluster it also noted barriers to growth faced by organisations 

within the cluster including, for example: 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

68 https://www.gov.scot/policies/water/hydro-nation/ 

https://www.gov.scot/policies/water/hydro-nation/
https://www.gov.scot/policies/water/hydro-nation/
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Figure 10: Main Barriers to Growth (weighted) 

Similarly, although hydro can offer a number of benefits (long duration storage, enabler of large scale 

wind, flexible grid support as well as societal) investment is required to enable and sustain these 

benefits. Hydro is a long-term asset requiring large capital investment with long build times – even for 

small scale projects; therefore, future hydro deployments rely upon making an economic case; thus, 

without some form of support deployment levels are likely to be low, as discussed at the Hydro 

Conference 202169. 

Scotland currently only has one battery cell manufacturer (AMTE) and although other companies may 

have the potential to enter the cell manufacturing supply chain are, typically, it is dominated by contract 

manufacturers that may be able to produce low value cell components such as tabs and cell packaging. 

Currently, there is no clear market opportunity for indigenous suppliers and there is no incentive, 

therefore, for Scottish companies to even consider the potential of entering this market at this point in 

time. 

Scotland’s electricity generation is now equivalent to approximately 90% of our electricity consumption, yet 

over the same timescale, it has only installed 372MW of solar. This means that solar represents just 3% 

of all renewables in Scotland and if you look at the UK as a whole, 13GW of solar has now been 

deployed. Scotland’s contribution represents just 2.5%; thus, there is a huge reservoir of resource that remains 

untapped. This is the result of development barriers currently holding the industry back. Solar 

developers and investors face a lack of permitted development rights in Scotland compared with 

England and Wales, along with excessive planning fees, making the planning process hugely challenging. 

In addition, business rates are creating an additional tax burden on companies wanting to invest in low 

carbon technology. 

 
 
 
 

 
 

69 https://www.scottishrenewables.com/assets/000/001/861/HYDRO_2021_original.pdf?1630056166 

https://www.scottishrenewables.com/assets/000/001/861/HYDRO_2021_original.pdf?1630056166
https://www.scottishrenewables.com/assets/000/001/861/HYDRO_2021_original.pdf?1630056166
https://www.scottishrenewables.com/assets/000/001/861/HYDRO_2021_original.pdf?1630056166
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3.4.3 Opportunities 

The development of the ScotWind initiative is an opportunity to build on Scotland’s legacy of offshore 

engineering for a clean energy future. ScotWind Leasing – the process of making seabed available for 

commercial-scale offshore wind projects – will benefit Scottish businesses and communities for decades 

to come as well as providing a major boost to UK clean energy production. And initial supply chain plans 

indicate an average commitment to the Scottish supply chain of £1.5bn per project (totals just over 

£25bn across the 17 projects). 

As indicated within the analysis of weaknesses, a lack of political focus on solar energy has been a critical 

block to solar development in Scotland. However, Solar Energy Scotland have released an action plan70 

to deliver Scottish solar, creating thousands of new jobs and supporting low-cost energy from solar 

power. Solar Energy Scotland’s top priority is for the Scottish Government to set a clear minimum target of 

4 GW of installed solar capacity by 2030, with an ambition for 6 GW also possible. Specific Scottish 

Government policy interventions are required, some to level the playing field between Scotland and the 

rest of the UK, and include: increasing permitted development rights for commercial rooftop 

installations, maintaining complementary conservation grazing and biodiversity incentives for farmers 

while hosting solar developments and removing the need for building warrants on rooftop schemes 

which duplicate and add cost to existing requirements for installation quality control. 

As highlighted previously, Scottish Government is committed to making Scotland the first Hydro Nation. 

The first Hydro Nation strategy was created in February 2012 to fulfil the statutory duty outlined in the 

Water Resources (Scotland) Act 2013 for Scottish Ministers to "take such reasonable steps as they 

consider appropriate for the purpose of ensuring the development of the value of Scotland's water 

resources". A Hydro Nation Forum has been established and there may be opportunities to influence 

the way water is used in the Scottish electricity generation and storage sector; thus, ensuring that hydro 

electricity generation and storage features on the hydro forum agenda. 

The increasing demand for strategic battery raw materials, concerns around concentration of supply in 

China and a more general shift towards a circular economy is driving interest in urban mining. Scotland 

already has some accredited battery recyclers and there are also academic groups researching 

innovative recycling processes applicable to Li-ion batteries and a group focused on remanufacturing. 

Additionally, for a country the size of Scotland, there is the potential to create market pull by aggregating 

demand and/or utilising public procurement levers. 

3.4.4 Threats 

Concerns have been raised regarding Scotland’s green revolution being increasingly placed in foreign hands 

and Scottish firms losing out on contract opportunities71. It is imperative that local and regional supply 

chains benefit from contracts in the renewables sector. 

Additionally, the ambition for Scotland to become a wind superpower could hinge on environmental 

impacts and the need for special measures to protect nature and landscapes and boost survival of, for 

 
 

 

70 https://solarenergyuk.org/resource/scotlands-fair-share-solars-role-in-achieving-net-zero-in- 

scotland/?_thumbnail_id=2367 

71 https://www.heraldscotland.com/news/18173934.scotland-loses-2bn-wind-farm-boom-ministers-pledge-action/ 

https://solarenergyuk.org/resource/scotlands-fair-share-solars-role-in-achieving-net-zero-in-scotland/?_thumbnail_id=2367
https://www.heraldscotland.com/news/18173934.scotland-loses-2bn-wind-farm-boom-ministers-pledge-action/
https://solarenergyuk.org/resource/scotlands-fair-share-solars-role-in-achieving-net-zero-in-scotland/?_thumbnail_id=2367
https://solarenergyuk.org/resource/scotlands-fair-share-solars-role-in-achieving-net-zero-in-scotland/?_thumbnail_id=2367
https://solarenergyuk.org/resource/scotlands-fair-share-solars-role-in-achieving-net-zero-in-scotland/?_thumbnail_id=2367
https://www.heraldscotland.com/news/18173934.scotland-loses-2bn-wind-farm-boom-ministers-pledge-action/
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example, seabirds and other ocean wildlife. Likewise, climate change could have devasting impacts on 

rivers and lochs resulting in droughts, thus posing a threat to renewable energy generation. 

The need for solar policy intervention is not at pace with calls for Scottish Government to commit to a 

minimum of 4GW by 2030 deployment target. Such deployment could support at least 3000 direct jobs, 

with the potential for many more throughout the supply chain and £2.5 billion in economic activity. 

Government commitment would also send clear market signals for companies to invest in their 

workforce and operations, expanding the supply chain and helping diversify the Scottish economy and 

the energy system. 

Whilst Scotland has an advantage as a result of being a major producer of renewable energy, energy 

prices are, nonetheless very high and predicted to increase further, and cell manufacture is energy 

intensive. Furthermore, uncertainty in the supply of energy as a result of the current war in Ukraine is 

resulting in a high degree of uncertainty in the market. Additionally, the manufacture and supply of key 

materials and components required for the manufacture of cells is concentrated in Asia and in China, in 

particular. This is unlikely to change in the near future, despite the increasing awareness in the industry 

of the need to localise supply chains. There is an assumption that, for the foreseeable future, companies 

in China will continue to supply these materials but this situation could change very quickly as a result 

of currently unknown or uncontrollable circumstances. 

These can be presented in a SWOT matrix as follows: 
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Strengths Weaknesses 

• Abundance of natural resources that can be used for renewable energy 
• Presence of large players in the supply chain including SSE Renewables, 

EDF Renewables and Scottish Power renewables – encouraging 
innovation and collaboration 

• Spread of supply chain capability within wind with exporting experience 
• Presence of AMTE for the manufacture of battery cells for energy 

storage 

• Pockets of academic excellence relevant to battery 
materials/components and electrochemistry 

• Financial incentives to support solar PV including, for example, Smart 
Export Guarantee, VAT Reduction and Feed-in-Tariffs 

• Presence of DuPont Teijin Films with world-class flexible polyester film 
production facility in Dumfries 

• Established service providers such as Glen Hydro alongside innovative 
companies such as HydroWheel demonstrate mix and breadth of 
capability 

• Ambition to make Scotland a Hydro Nation and development of 
associated Hydro Nation Strategy and Forum 

• There are a number of barriers to growth relating to procurement, 
market knowledge, regulatory and technical requirements, 
investment and such like 

• Difficultly in determining if Scottish based materials producers are 
active in the low carbon electricity generation and storage supply 
chain 

• Investment is required to enable and sustain hydro – without support 
deployment levels will be low 

• Only one battery cell manufacturer and there is no clear market 
opportunity for indigenous suppliers or incentive for Scottish 
companies to consider entering this market 

• Development barriers and a lack of policy and regulatory environment 
is holding back solar in Scotland 

Figure 11: Low carbon electricity generation & storage: SWOT Analysis – Strengths and Weaknesses 
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Opportunities Threats 

• ScotWind presents an opportunity to build on Scotland’s legacy of 

offshore engineering for clean energy 

• Solar Energy Scotland’s Action Plan to deliver Scottish solar could result 

in job creation and economic impact 

• Specific government policy interventions to level the solar playing field 
could encourage growth in the supply chain 

• The development of the Hydro Nation Forum presents opportunities to 
influence the way water is used in Scottish electricity generation 

• Increasing demand for strategic battery raw materials, and the 
dominance of China, could encourage a shift towards urban mining. 

• Academic research on innovative recycling processes and 
remanufacturing could result in supply chain growth in Scotland 

• Potential to create market pull by aggregating demand and/or utilising 
procurement levers within the battery supply chain 

• Impact of contract awards to foreign multinationals on the local 
supply chain 

• Climate change and its impact on rivers and lochs resulting in droughts 
affecting renewable energy generation 

• Solar related policy interventions are not at the pace needed to meet 
needs of the supply chain and drive economic growth 

• Concentration on Asia and China for the manufacture and supply of 
key materials and components required for the manufacture of cells 

Figure 12: Low carbon electricity generation & storage: SWOT Analysis – Opportunities and Weaknesses 
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3.4.5 Gap Analysis 

The main gaps in the low carbon electricity generation and storage supply chain in Scotland include: 

• The growth barriers experienced by offshore wind cluster members associated with 

procurement, regulatory and legislation and investment 

• The levels of investment needed for hydro schemes 

• The lack of any solar pv policy intervention and resultant development barriers 

• The lack of market opportunity for indigenous battery suppliers to enter cell manufacturing 

• There is a lack of evidence about whether any Scottish produced materials are used in low 

carbon electricity manufacture. Overall, there is limited activity in production of the materials 

listed, with this being restricted to a small number of steel/ aluminum production facilities. 
 

3.5 Ability to Pursue Opportunities 
 

Scotland appears to have sufficient capacity and capability to meet demand for wind generated 

electricity with several leading players including SSE Renewables, Scottish Power Renewables and EDF 

Energy leading the way in terms of innovation and encouraging collaboration. There is also a significant 

volume of companies with assembly and installation capabilities within the supply chain. 

It is difficult to determine the level of production of materials from Scottish based companies into the 

low carbon electricity generation and storage supply chain as there are few relevant manufacturers of, 

for example, steel, aluminum, and iron. GFG Alliance which encompasses Liberty Steel Dalzell 

(Motherwell and Cambuslang) and Alvance Aluminium (Lochaber aluminium smelter) is the most 

recognised manufacturer in Scotland, but it is currently pursuing debt restructuring agreements72: And 

whilst the demand for steel is increasing, it is predominantly increasing for crude steel, which Scotland 

does not produce a significant amount of, in fact the largest steel plant in Scotland is Liberty Steel Dalzell 

in Motherwell, which doesn’t produce any crude steel73. 

There is an opportunity for the development of, for example, flow batteries which could enhance local 

supply chains and minimise the reliance of supply of key materials and components from Asia and China. 

The case study outlined in section 3.3.1 demonstrates how StorTera demonstrates this opportunity. 

There are research activities across the supply chain and Scotland has the world’s largest energy 

research group of more than 700 renewable energy scientists, engineers and academics74. 

Additionally, the National Manufacturing Institute Scotland (NMIS) represents the future of 

manufacturing by bringing together industry, academia and the public sector on ground-breaking 

manufacturing research to transform productivity levels, makes companies more competitive and 

boosts the skills of our current and future workforce. This could be capitalised on to build and develop 

supply chain manufacturing capabilities. 

 

 
 

72 https://www.insider.co.uk/news/liberty-reaches-debt-agreement-greensill-27226576 
 

73 https://warwick.ac.uk/newsandevents/pressreleases/scottish_steel_industry 
 

74 https://www.sdi.co.uk/key-sectors/energy-industries 

https://www.insider.co.uk/news/liberty-reaches-debt-agreement-greensill-27226576
https://warwick.ac.uk/newsandevents/pressreleases/scottish_steel_industry
https://www.sdi.co.uk/key-sectors/energy-industries
https://www.insider.co.uk/news/liberty-reaches-debt-agreement-greensill-27226576
https://warwick.ac.uk/newsandevents/pressreleases/scottish_steel_industry
https://www.sdi.co.uk/key-sectors/energy-industries
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Scotland has a strong support ecosystem with Innovation Centres and Enterprise Agencies supporting 

innovation and providing financial assistance. This positions the supply chain well to take advantage of 

opportunities relating to innovation, R&D and financial support to explore low carbon electricity 

generation and storage products and services and market entry. 
 

3.6 Development Actions 
 

The key development actions arising from the analysis of the low carbon electricity generation and 

storage supply chain include: 

• Match-making and networking support for partnership collaborations across the supply chain 

• Visibility and understanding of support initiatives and procurement opportunities across the 

supply chain 

• Support with business development and finance (investment to build business case) 

• Support the development of the materials and components for the supply chain. This could, for 

example, be through supporting innovation from new and existing companies; helping existing 

companies operating in adjacent sectors (such as oil & gas) to diversify into the low carbon 

electricity generation and storage supply chain and; identifying and attracting inward 

investment opportunities linked to existing companies seeking a manufacturing presence in the 

UK/European market 

• Support with developing and bringing to market innovations specific to low carbon electricity 

generation and storage 

• Encourage innovation and upskilling via Scotland’s support ecosystem, including the Innovation 

Centres and NMIS 

• Explore the development of Scottish specific policy interventions to remove development 

barriers for solar PV and enable levelling up with the rest of the UK 
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4 Sustainable Insultation Materials 
 

4.1 Overview 
 

Sustainable insulation materials encompass several different types of products, including75: 

• Sheep’s wool 

• Recycled insulation (e.g., plastic, glass, cotton clothing) 

• Straw bales 

• Hemp 

• Cellulose 

• Wood fibre 

Insulation can be incorporated internally or externally and is applicable to both new build and retrofit 

markets. Energy efficiency measures are highlighted by the Scottish Government’s Heat in Buildings 

Strategy76 as a critical precursor to deployment of many zero emissions systems and remains at the core 

of heat in buildings policies and programmes. 
 

4.2 Supply Chain Framework 
 

The supply chain framework for sustainable insulation materials can be found in Figure 13 below. The 

framework includes the two main types of insulation manufacture – natural insulation and recycled 

insulation. Materials tend to correlate with the type of insulation being manufactured, e.g., natural fibre 

insulation makes use of wood fibre, hemp, straw, cellulose, wool, cotton and flax materials. However, 

both natural and recycled insulation will overlap with their common use of, e.g., binding agents. There 

are no components used in the manufacture of sustainable insulation, only raw materials which are 

processed using machinery and specific techniques. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

75 https://www.homebuilding.co.uk/advice/eco-insulation 

76 https://www.gov.scot/publications/heat-buildings-strategy-achieving-net-zero-emissions-scotlands-buildings/ 

https://www.homebuilding.co.uk/advice/eco-insulation
https://www.gov.scot/publications/heat-buildings-strategy-achieving-net-zero-emissions-scotlands-buildings/
https://www.gov.scot/publications/heat-buildings-strategy-achieving-net-zero-emissions-scotlands-buildings/
https://www.homebuilding.co.uk/advice/eco-insulation
https://www.gov.scot/publications/heat-buildings-strategy-achieving-net-zero-emissions-scotlands-buildings/
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Figure 13: Sustainable Insulation Materials Supply Chain Structure 
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4.2.1 Materials 

Several different materials77 can be used in the development of sustainable insulation. These include 

wood fibre, cellulose (recycled newspaper), wool, glass, crops (e.g., cotton, hemp, sisal), polymers, cork, 

flax, straw, timber, slag and ceramics, binding agents, coatings (e.g., flame retardants), and blowing 

agents. The embodied carbon of the materials varies and therefore should be considered when 

determining the sustainability credentials of a given material. For example, cork has some of the lowest 

embodied carbon compared to, e.g., polyurethane-based insulation. Additionally, cork, woodwool and 

flax have strong carbon sequestration properties78. 

Some raw materials can be sourced from the UK, for example, the natural fibre crop, hemp, is used by 

IndiNature, a Scottish-based manufacturer of natural fibre insulation79. Another early-stage Scottish 

company, Sisaltech, imports the sisal crop from Tanzania for its insulation product. Sisal can also be  

recycled from coffee sacks across Scotland and wool off-cuts from the Harris Tweed industry also provide 

material for sustainable insulation products. 

4.2.2 Components 

In this supply chain, there are no components in the traditional sense (e.g., pipes, tubing, couplings, 

casings and enclosures, etc). Rather, raw materials are processed into an insulation material and then 

sold to installers (e.g., building contractors) that utilise the insulation for a variety of reasons (e.g., cavity 

insulation, floor insulation, etc) in the development or retrofitting of a building. 

4.2.3 Manufacture/Assembly 

There are two main categories of sustainable insulation: natural insulation and recycled insulation80. 

Natural insulation utilises materials such as wood fibre, hemp, wool, cellulose, etc, and recycled 

insulation utilises materials such as plastic and glass. 

In Scotland, the most significant manufacturer of insulation in Scotland is Superglass81, based in Stirling. 

The material produced is claimed to be sustainable due to the high proportion (up to 84%) of recycled 

glass used as an input material. Glass mineral wool is however considered less eco-friendly compared to 

other materials because of the higher embodied energy required to produce it 82 but despite this, 

 
 
 
 
 
 
 

 
 

77   https://www.greenspec.co.uk/building-design/embodied-carbon-of-insulation/ 
 

78   https://www.greenspec.co.uk/building-design/embodied-carbon-of-insulation/ 
 

79 https://www.indinature.co/specifications 
 

80 https://www.homebuilding.co.uk/advice/eco-insulation 
 

81 https://www.superglass.co.uk/about-us/sustainable-insulation/ 
 

82 https://www.greenspec.co.uk/building-design/insulation-mineral/ 

https://www.greenspec.co.uk/building-design/embodied-carbon-of-insulation/
https://www.greenspec.co.uk/building-design/embodied-carbon-of-insulation/
https://www.indinature.co/specifications
https://www.homebuilding.co.uk/advice/eco-insulation
https://www.superglass.co.uk/about-us/sustainable-insulation/
https://www.greenspec.co.uk/building-design/insulation-mineral/
https://www.greenspec.co.uk/building-design/embodied-carbon-of-insulation/
https://www.greenspec.co.uk/building-design/embodied-carbon-of-insulation/
https://www.indinature.co/specifications
https://www.homebuilding.co.uk/advice/eco-insulation
https://www.superglass.co.uk/about-us/sustainable-insulation/
https://www.greenspec.co.uk/building-design/insulation-mineral/
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according to Superglass, its products have received a Generic BRE Green Guide rating of A+83. The site 

in Stirling has a production capacity of 60,000 tonnes per annum84. 

There is a small number of natural insulation material manufacturers including: 

• IndiNature, based in Jedburgh, has established a natural insulation manufacturing operation 

using hemp grown in the UK. The company recently received a £3m investment from the Scottish 

National Investment Bank and claim that the insulation product captures more carbon than it 

takes to manufacture (net 10,500 tonnes CO2 per annum captured)85. 
• East Africa Sisal Company t/a Sisaltech, based in Roslin, uses the sisal crop, British wool, and a 

binding agent and fire retardant for its insulation product. The material has a low carbon 

footprint (0.9ky CO2e/kg)86. 

4.2.4 Installers 

It is assumed that there are two main categories of sustainable insulation installers: main contractors 

and insulation specialist installers. This is because, while the materials are more sustainable, the 

application remains the same, for example cavity, cladding, floor, etc, and often the insulation material 

will be supplied in a conventional form, for example, batt and roll, and spray (cellulose can be sprayed). 

There are 11 companies listed as installers of insulation in the Low Carbon Heat Directory87. Another 

directory, Build Scotland, lists 54 insulation installers88, although this is for all types of insulation rather 

than solely focusing on sustainable insulation material. 

According to a recent report from the Construction Industry Training Board Scotland89, “there is currently 

very little activity in Net Zero retrofit and very little capacity......the demand for Building Envelope 

Specialists (which includes insulation installers) for Scotland will be [an additional] 1,900 in 2028”. 

Another report 90 identifies skill shortages in External Wall Insulation installation which was not 

supported by recognised qualifications, training or apprenticeships. However, it is noted that since this 

 
 
 
 

 
 

83 BRE is a profit-for-purpose organisation that sets and monitors industry standards, delivers professional training, provides 

third-party certification, and conducts research on the built environment. 

84 https://www.scotsman.com/business/owner-of-stirling-insulation-firm-superglass-seals-multi-million-roofing-maker- 

takeover-3479287 

85 https://www.indinature.co/news/3-million-scottish-national-investment-bank-funds-to-set-up-uk-factory 
 

86 https://sisaltech.com/wp-content/uploads/2020/02/Sisaltech-100-data-sheet.pdf 

87
 https://heat.directories.scot/ 

 

88 https://www.buildscotland.co.uk/d_m/24,-1/scotland/insulation-installers 
 

89 https://www.citb.co.uk/media/mvvnk3hv/building_skills_net_zero_scotland_summary.pdf 
 

90 Energy Efficient Scotland: recommendations from quality assurance short life working group, Scottish Government, 2019: 

https://www.gov.scot/publications/quality-assurance-short-life-working-group-report/pages/4/ 

https://bregroup.com/
https://www.scotsman.com/business/owner-of-stirling-insulation-firm-superglass-seals-multi-million-roofing-maker-takeover-3479287
https://www.indinature.co/news/3-million-scottish-national-investment-bank-funds-to-set-up-uk-factory
https://sisaltech.com/wp-content/uploads/2020/02/Sisaltech-100-data-sheet.pdf
https://heat.directories.scot/
https://www.buildscotland.co.uk/d_m/24%2C-1/scotland/insulation-installers
https://www.citb.co.uk/media/mvvnk3hv/building_skills_net_zero_scotland_summary.pdf
https://www.gov.scot/publications/quality-assurance-short-life-working-group-report/pages/4/
https://www.scotsman.com/business/owner-of-stirling-insulation-firm-superglass-seals-multi-million-roofing-maker-takeover-3479287
https://www.scotsman.com/business/owner-of-stirling-insulation-firm-superglass-seals-multi-million-roofing-maker-takeover-3479287
https://www.indinature.co/news/3-million-scottish-national-investment-bank-funds-to-set-up-uk-factory
https://sisaltech.com/wp-content/uploads/2020/02/Sisaltech-100-data-sheet.pdf
https://heat.directories.scot/
https://www.buildscotland.co.uk/d_m/24%2C-1/scotland/insulation-installers
https://www.citb.co.uk/media/mvvnk3hv/building_skills_net_zero_scotland_summary.pdf
https://www.gov.scot/publications/quality-assurance-short-life-working-group-report/pages/4/
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skills gap was identified West College Scotland has worked with insulation contractor, AC Whyte, to 

develop focused training in this area91. 

4.2.5 Support Infrastructure 

The sustainable insulation materials supply chain has access to a support infrastructure covering 

fundamental and applied research, scientific and technical support, and ancillary services. Examples of 

the support infrastructure available is provided below. 

Fundamental & Applied Research 

• Institute for Sustainable Construction at Edinburgh Napier University comprises some of 

Scotland’s leading applied research and knowledge transfer centres and includes a research 

project exploring the innovation and commercialisation of homegrown wood fibre insulation92 

• Glasgow Caledonian University School of Computing, Engineering and Built Environment, 

research group has a focus on Sustainable Materials and Structures93 

• University of the West of Scotland, Construction Innovation and Built Environment Research 

(CIBER) Group, includes a number of focus areas including, for example, the development of 

novel construction materials to enhance the life on Earth94 

Scientific & Technical Support 

• Zero Waste Scotland provides expertise, funding and practical support for Scottish 

manufacturers using circular economy principles and materials 

• Construction Industry Training Board (CITB), provides courses & qualifications, standards & 

training, and funding opportunities for the British construction sector 

Ancillary Services 

• The Alliance for Sustainable Building Products hosts the Natural Fibre Insulation Group, shares 

learning through events, participates in research projects, advocates product standards, and 

responds to consultations 

• Architecture & Design Scotland provides a Library of Sustainable Building Materials and delivers 

a range of training and events 

• Scottish Construction Leadership Forum is a collaborative initiative between the construction 

industry and the Scottish Government, lobbying for and driving change across the industry 

 
 
 
 
 

 
 

91 https://www.cdn.ac.uk/c-whyte-skills-academy/ 
 

92 https://www.napier.ac.uk/research-and-innovation/research-search/projects/phase-i-innovation-and-commercialisation- 

of-homegrown-wood-fibre-insulation 

93 https://www.gcu.ac.uk/aboutgcu/academicschools/cebe/research/researchgroups/sustainablematerialsandstructures 
 

94 https://www.uws.ac.uk/research/research-institutes-centres-groups/construction-innovation-and-built-environment- 

research-ciber-group/ 

https://www.cdn.ac.uk/c-whyte-skills-academy/
https://www.cdn.ac.uk/c-whyte-skills-academy/
https://www.napier.ac.uk/research-and-innovation/research-search/projects/phase-i-innovation-and-commercialisation-of-homegrown-wood-fibre-insulation
https://www.gcu.ac.uk/aboutgcu/academicschools/cebe/research/researchgroups/sustainablematerialsandstructures
https://www.uws.ac.uk/research/research-institutes-centres-groups/construction-innovation-and-built-environment-research-ciber-group/
https://www.uws.ac.uk/research/research-institutes-centres-groups/construction-innovation-and-built-environment-research-ciber-group/
https://www.cdn.ac.uk/c-whyte-skills-academy/
https://www.napier.ac.uk/research-and-innovation/research-search/projects/phase-i-innovation-and-commercialisation-of-homegrown-wood-fibre-insulation
https://www.napier.ac.uk/research-and-innovation/research-search/projects/phase-i-innovation-and-commercialisation-of-homegrown-wood-fibre-insulation
https://www.gcu.ac.uk/aboutgcu/academicschools/cebe/research/researchgroups/sustainablematerialsandstructures
https://www.uws.ac.uk/research/research-institutes-centres-groups/construction-innovation-and-built-environment-research-ciber-group/
https://www.uws.ac.uk/research/research-institutes-centres-groups/construction-innovation-and-built-environment-research-ciber-group/
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4.3 Identify and map companies 
 

Sustainable insulation companies have been mapped in a separate Supply Chain Directory (provided as 

a separate Excel document). The following section provides a summary of the identification and mapping 

of the companies in the directory. 

A total of 19 companies were identified across the supply chain, broken down as follows: 

• Materials – 1 

• Manufacturing/Assembly – 4 

• Installer – 14 

The materials supplier is MGM Timber which is understood to supply timber into the sustainable 

insulation market. 

There were four manufacturers identified. Three are manufacturers of natural fibre insulation using 

natural materials, and one uses recycled glass as an input material for its insulation products. 

The installer-base consists of specialist insulation installers (8), renewable energy system installers (4), 

and building contractors (2). 

There are 1,728 people employed across the supply chain, with a significant proportion employed by a 

few sizeable installer companies (e.g., CCG (Scotland) Limited employs 450 people according to latest 

available accounts). Only six of the 19 companies post turnover results – only Superglass is required to 

post turnover out of the four manufacturers (£41.9m according to latest accounts made up to end 2020). 

 
 

4.3.1 Case Study 

The following case study demonstrates how Sisaltech has exploited supply chain opportunities. 
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4.4 SWOT and Gap Analysis 
 

4.4.1 Strengths 

There is evidence of a small number of sustainable insulation materials manufacturers in Scotland. 

Superglass (acquired by Russian-owned Technonicol in 2016) is the most established manufacturer, 

creating glass wool insulation. The company made headlines in 2019 after it invested £37 million in its 

Stirling-based plant, doubling capacity and creating 20 jobs95. IndiNature is a start-up that manufactures 

natural fibre insulation from UK grown hemp crop. The company recently received a funding package96 

to set up a UK factory, having outsourced production of its flexible batt insulation. The Scottish 

Investment Bank invested £3 million, unlocking £803,000 from Zero Waste Scotland and £250,000 from 

South of Scotland Enterprise. Investment in natural fibre insulation has two considerable benefits as 

well: the creation of insulation that delivers high energy efficiency, and carbon sequestration benefits 

(10,500 tonnes CO2/year according to IndiNature) due to the material used. Sisaltech is another early- 

stage company which has progressed past prototyping phase with the help of funding from Midlothian 

Business Gateway and is monetising its sustainable insulation product97. 

The investments being made by SNIB, SoSE, ZWS, and the Business Gateway into companies like 

IndiNature and Sisaltech demonstrate commitment to support the market and, as such, this investment 

could stimulate further development within the supply chain. These investments are complemented by 

favourable policies and strategies, such as the Heat in Buildings Strategy, and also collaborative research 

projects with universities and private labs (IndiNature) and the broader support infrastructure available 

(section 4.2.5). 

4.4.2 Weaknesses 

There is no significant evidence of a supply chain for sustainable insulation materials in Scotland. 

Sisaltech sources the recycled wool that makes up its insulation product from the Harris Tweed industry, 

however the bulk of its materials are sourced from overseas including, for example, virgin sisal is 

imported from Tanzania. IndiNature uses UK hemp for its insulation material, however it is not clear 

whether the crop is sourced in Scotland or elsewhere in the UK. 

It is understood that the capacity to produce some insulation products, such as 100mm thick insulation 

is not available in Scotland. The manufacturing facilities and machinery do not exist. 

 
 
 
 
 
 
 
 

 

95 https://www.scotsman.com/business/russian-owners-ps37m-superglass-investment-vote-confidence-stirling-site-1402427 
 

96 https://www.indinature.co/news/3-million-scottish-national-investment-bank-funds-to-set-up-uk-factory 
 

97 https://www.scotsman.com/future-scotland/innovators/midlothian-entrepreneur-has-high-hopes-ethical-insulation- 

product-1398901 

https://www.scotsman.com/business/russian-owners-ps37m-superglass-investment-vote-confidence-stirling-site-1402427
https://www.indinature.co/news/3-million-scottish-national-investment-bank-funds-to-set-up-uk-factory
https://www.scotsman.com/future-scotland/innovators/midlothian-entrepreneur-has-high-hopes-ethical-insulation-product-1398901
https://www.scotsman.com/business/russian-owners-ps37m-superglass-investment-vote-confidence-stirling-site-1402427
https://www.indinature.co/news/3-million-scottish-national-investment-bank-funds-to-set-up-uk-factory
https://www.scotsman.com/future-scotland/innovators/midlothian-entrepreneur-has-high-hopes-ethical-insulation-product-1398901
https://www.scotsman.com/future-scotland/innovators/midlothian-entrepreneur-has-high-hopes-ethical-insulation-product-1398901
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According to an evidence review98 conducted for the Scottish Government, increased and improved data 

is required on Scottish imports and exports of sustainable building materials in order to better 

understand and quantify the potential for these industries to contribute to sustainable economic 

growth. 

4.4.3 Opportunities 

A key sustainable insulation material is sheep’s wool (a natural fibre). The Harris Tweed industry supplies wool 

off-cuts to Sisaltech for its insulation product. This represents a key opportunity for the sustainable 

insulation supply chain due to the wool capacity available in Scotland. In addition, Zero Waste Scotland 

has launched a new £2 million Circular Textiles Fund99 aimed at the development of circular supply 

chains in Scotland; this may present an opportunity for innovative textile businesses to diversify into the 

sustainable insulation supply chain. 

Similarly, wood fibre and timber are sustainable insulation materials that also have carbon sequestration 

properties. With 14 timber manufacturers in Scotland according to the Timber Trade Federation100, this 

represents an opportunity to establish a supply chain of Scottish timber/wood fibre suppliers for 

sustainable insulation. There is also potential for suppliers of recycled natural fibre materials to enter 

the market, such as recycled sisal from coffee roasters / coffee sacks. 

The Passivhaus building design standard101 is being more widely adopted by architects and developers 

which should impact the sustainable insulation market in Scotland. 

Another opportunity is the evolution of regulations in construction. A reform of domestic Energy 

Performance Certificates (EPCs) is taking place in Scotland, including changing the headline metric to 

one that is more appropriate for decarbonisation of energy in Scotland102. In addition, according to the 

Alliance for Sustainable Building Products, it is envisaged that by 2022 Environmental Product 

Declarations (EPD)103 will become mandatory as will mandatory assessment and reporting of whole life 

carbon for public buildings104. 

The Scottish Government Heat in Buildings Strategy is also prioritising action on energy efficiency, 

including supporting the installation of, for example, floor insulation to tackle emissions and rising fuel 

 

 

98 https://www.gov.scot/binaries/content/documents/govscot/publications/research-and-analysis/2017/01/evidence- 

review-potential-wider-impacts-climate-change-mitigation-options-built/documents/00513151-pdf/00513151- 

pdf/govscot%3Adocument/00513151.pdf 

99 https://www.zerowastescotland.org.uk/content/circular-textiles-fund 
 

100 https://ttf.co.uk/find-a-member- 

product/?account=&product_name=&product_category=&business_type=Manufacturer&location=Scotland&mode=map 

101 https://www.passivhaustrust.org.uk/what_is_passivhaus.php 
 

102 https://www.gov.scot/policies/energy-efficiency/energy-performance- 

certificates/#:~:text=Building%20owners%20are%20legally%20required,an%20approved%20domestic%20energy%20assessor 

103 EPD provide a standard way of declaring the impacts of manufacturing and using products through Life Cycle Assessment 

(LCA). ISO 14025: 2006 is the governing standard. 

104 https://asbp.org.uk/wp-content/uploads/2019/12/ASBP-Briefing-paper-EPD-Part-1.-An-Introduction.pdf 

https://www.gov.scot/binaries/content/documents/govscot/publications/research-and-analysis/2017/01/evidence-review-potential-wider-impacts-climate-change-mitigation-options-built/documents/00513151-pdf/00513151-pdf/govscot%3Adocument/00513151.pdf
https://www.zerowastescotland.org.uk/content/circular-textiles-fund
https://ttf.co.uk/find-a-member-product/?account&product_name&product_category&business_type=Manufacturer&location=Scotland&mode=map
https://www.passivhaustrust.org.uk/what_is_passivhaus.php
https://www.gov.scot/policies/energy-efficiency/energy-performance-certificates/#%3A~%3Atext%3DBuilding%20owners%20are%20legally%20required%2Can%20approved%20domestic%20energy%20assessor
https://asbp.org.uk/wp-content/uploads/2019/12/ASBP-Briefing-paper-EPD-Part-1.-An-Introduction.pdf
https://www.gov.scot/binaries/content/documents/govscot/publications/research-and-analysis/2017/01/evidence-review-potential-wider-impacts-climate-change-mitigation-options-built/documents/00513151-pdf/00513151-pdf/govscot%3Adocument/00513151.pdf
https://www.gov.scot/binaries/content/documents/govscot/publications/research-and-analysis/2017/01/evidence-review-potential-wider-impacts-climate-change-mitigation-options-built/documents/00513151-pdf/00513151-pdf/govscot%3Adocument/00513151.pdf
https://www.gov.scot/binaries/content/documents/govscot/publications/research-and-analysis/2017/01/evidence-review-potential-wider-impacts-climate-change-mitigation-options-built/documents/00513151-pdf/00513151-pdf/govscot%3Adocument/00513151.pdf
https://www.zerowastescotland.org.uk/content/circular-textiles-fund
https://ttf.co.uk/find-a-member-product/?account&product_name&product_category&business_type=Manufacturer&location=Scotland&mode=map
https://ttf.co.uk/find-a-member-product/?account&product_name&product_category&business_type=Manufacturer&location=Scotland&mode=map
https://www.passivhaustrust.org.uk/what_is_passivhaus.php
https://www.gov.scot/policies/energy-efficiency/energy-performance-certificates/#%3A~%3Atext%3DBuilding%20owners%20are%20legally%20required%2Can%20approved%20domestic%20energy%20assessor
https://www.gov.scot/policies/energy-efficiency/energy-performance-certificates/#%3A~%3Atext%3DBuilding%20owners%20are%20legally%20required%2Can%20approved%20domestic%20energy%20assessor
https://asbp.org.uk/wp-content/uploads/2019/12/ASBP-Briefing-paper-EPD-Part-1.-An-Introduction.pdf
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bills, as part of a retrofitting programme. Moreover, Local Heat and Energy Efficiency Strategies and 

Delivery Plans (LHEES Delivery Plans) are in development for all local authorities (deadline end of 2023). 

LHEES Delivery Plans should support the retrofitting of buildings 105 . This presents a significant 

opportunity for the installation of sustainable insulation. 

4.4.4 Threats 

A key threat to the sustainable insulation materials supply chain is the ability of manufacturers to source 

their materials from elsewhere in the UK or abroad. For example, Sisaltech imports virgin sisal from 

Tanzania. England also has greater capacity to supply recycled natural fibre from products such as coffee 

sacks comparative to Scotland. It is also assumed that other parts of the UK can supply the hemp crop 

used by IndiNature and glass mineral used by Superglass. 

Moreover, there are more established sustainable insulation manufacturers based elsewhere in the UK. 

There is only one Scottish member of the Natural Fibre Insulation Group, the nine remaining are based 

elsewhere in the UK. Most notably, Cumbria-based ThermaFleece is described as the “UK’s leading brand of 

natural and sustainable insulation”106 and uses materials such as hemp, which may pose a threat to the 

Scottish hemp insulation manufacturer, IndiNature. Furthermore, when comparing ‘Eco Products’ on 

insulationshop.co107, seven natural insulation product types were compared (sheep’s wool, flax and hemp, 

cellulose, wood fibre, etc) - all of the products were supplied by ThermaFleece. 

Accreditation and testing is also understood to be a potential barrier to growth of natural insulation 

products. Accreditation can be expensive and is not necessarily setup for natural fibre, whereas it works 

well for more mainstream products / materials, e.g., rockwool and fibreglass. 

These can be presented in a SWOT matrix as follows: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

105 https://www.parliament.scot/chamber-and-committees/committees/current-and-previous-committees/session-6-local- 

government-housing-and-planning/correspondence/2022/retrofitting-housing-for-net-zero-january- 

2022#:~:text=As%20your%20letter%20indicates%2C%20we,the%20Scottish%20Parliament%20in%202019. 

106 https://asbp.org.uk/patron-member/thermafleece-edenrenewables 
 

107 https://www.insulationshop.co/eco_products.html 

https://www.parliament.scot/chamber-and-committees/committees/current-and-previous-committees/session-6-local-government-housing-and-planning/correspondence/2022/retrofitting-housing-for-net-zero-january-2022#%3A~%3Atext%3DAs%20your%20letter%20indicates%2C%20we%2Cthe%20Scottish%20Parliament%20in%202019
https://www.parliament.scot/chamber-and-committees/committees/current-and-previous-committees/session-6-local-government-housing-and-planning/correspondence/2022/retrofitting-housing-for-net-zero-january-2022#%3A~%3Atext%3DAs%20your%20letter%20indicates%2C%20we%2Cthe%20Scottish%20Parliament%20in%202019
https://asbp.org.uk/patron-member/thermafleece-edenrenewables
https://asbp.org.uk/patron-member/thermafleece-edenrenewables
https://asbp.org.uk/patron-member/thermafleece-edenrenewables
https://www.insulationshop.co/eco_products.html
https://www.parliament.scot/chamber-and-committees/committees/current-and-previous-committees/session-6-local-government-housing-and-planning/correspondence/2022/retrofitting-housing-for-net-zero-january-2022#%3A~%3Atext%3DAs%20your%20letter%20indicates%2C%20we%2Cthe%20Scottish%20Parliament%20in%202019
https://www.parliament.scot/chamber-and-committees/committees/current-and-previous-committees/session-6-local-government-housing-and-planning/correspondence/2022/retrofitting-housing-for-net-zero-january-2022#%3A~%3Atext%3DAs%20your%20letter%20indicates%2C%20we%2Cthe%20Scottish%20Parliament%20in%202019
https://www.parliament.scot/chamber-and-committees/committees/current-and-previous-committees/session-6-local-government-housing-and-planning/correspondence/2022/retrofitting-housing-for-net-zero-january-2022#%3A~%3Atext%3DAs%20your%20letter%20indicates%2C%20we%2Cthe%20Scottish%20Parliament%20in%202019
https://asbp.org.uk/patron-member/thermafleece-edenrenewables
https://www.insulationshop.co/eco_products.html
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Strengths Weaknesses 

• One established sustainable insulation manufacturer in Scotland – 

Superglass – which creates glass wool fibre insulation and is based in 
Stirling. Recently acquired and investing millions into its operations 

• Two early stage natural fibre insulation manufacturers: IndiNature 
creates hemp-based insulation and Sisaltech creates sisal-based 
insulation. IndiNature received £3m from SNIB to open a factory. 

• Reasonable base of installers and expectation that sub-contractors will 
not necessarily need to re-train to install the materials as they come in 
same forms as conventional insulation (e.g., batt) 

• Investment support being offered to early-stage Scottish 
manufacturers via SNIB, ZWS, SoSE, and Business Gateway. 
Demonstrates commitment to support the market. 

• Limited evidence of a sustainable insulation materials supply chain. 
Minimal base of manufacturers, with the most sustainable insulation 
manufacturers (IndiNature & Sisaltech – natural fibre insulation) being 
early stage compared to the more established manufacturer, 
Superglass, which manufactures a less eco-friendly version of 
sustainable insulation material (glass wool fibre). 

• Lack of appropriate facilities / machinery to manufacture certain types 
of sustainable insulation, e.g., thicker insulation circa 100mm. Leads 
to outsourcing production to overseas locations. 

• Lack of data available about the broader sustainable building 
materials sector, both in relation to imports and exports, to quantify 
the potential of the sustainable materials industries 

Figure 14: Sustainable insulation materials: SWOT Analysis – Strengths and Weaknesses 
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Opportunities Threats 

• Sheep’s wool is in plentiful supply in Scotland and could represent an 
opportunity for textiles companies or farmers to diversify into the 
sustainable insulation market 

• Timber is another natural fibre insulation material which Scotland could 
supply into the sustainable insulation market. There are 14 known 
timber manufacturers in Scotland that could supply timber for 
sustainable insulation products 

• Some natural fibre crop, specifically sisal, can be recycled from coffee 
sacks – I.e., an opportunity for Scottish coffee roasters 

• Evolving building standards to reduce GHG emissions (e.g., Passivhaus) 
should result in more sustainable insulation being installed 

• Evolving domestic Energy Performance Certificate (EPC) measurement, 
as well as other regulations, should result in more sustainable insulation 
being installed 

• Scottish Government policies / strategies focusing on greater energy 
efficiency in buildings, e.g., Heat in Buildings Strategy which will 
prioritise, for example, insulation to reduce emissions and fuel poverty. 
Scotland’s retrofitting programme is contained within this. 

• Supply chains elsewhere pose a key threat – there is evidence of 
materials being sourced from overseas for at least one Scottish-based 
natural fibre insulation manufacturer. 

• The sustainable insulation manufacture base in the wider UK poses a 
threat – most members of the Natural Fibre Insulation group (part of 
the Alliance for Sustainable Building Products) are based elsewhere in 
the UK, with only 1 out of 10 members based in Scotland (IndiNature) 

• There are larger and more established manufacturers of sustainable 
insulation materials in the UK and overseas which poses a threat to 
the manufacture-base in Scotland (although perhaps presents an 
opportunity to suppliers based in Scotland to access new markets) 

• Outsourcing production to overseas due to a lack of required plant 
and machinery in Scotland 

• Accreditation and testing not setup for natural fibre insulation or new 
entrants comparative to established / mainstream materials 

Figure 15: Sustainable insulation materials: SWOT Analysis – Opportunities and Threats 
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4.4.5 Gap Analysis 

The main gaps in the sustainable insulation materials supply chain in Scotland include: 

• Lack of materials suppliers, with the exception of Harris Tweed off-cuts and some recycled sisal 

(crop) 

• Limited number of sustainable insulation manufacturers with some at early start-up stage 

• Lack of data available at policy level to accurately quantify the opportunity for sustainable 

insulation materials 

• Current manufacturing facilities and machinery in Scotland are not suited to certain sustainable 

insulation material specifications, i.e., 100mm thick insulation 

• Accreditation and testing not supportive of natural fibre insulation products 

4.5 Ability to Pursue Opportunities 
 

Scotland appears to have some capability and capacity to meet the potential demand for sustainable 

insulation materials. Due to the nascent nature of the market, it is not entirely clear whether this will 

remain the case. There is a small number of manufacturers, one of which is established and successfully 

manufactures its product from its factory in Stirling. There is, however, evidence of a lack of capacity in 

relation to plant and machinery for more technical insulation specification, such as 100mm thick 

insulation. 

There is significant potential for Scottish suppliers of sheep’s wool and timber to enter the market. There is 

evidence of some Harris Tweed merchants supplying into the sustainable insulation market, although 

this is assumed to represent a very small market. There is evidence of one timber manufacturer 

supplying into sustainable insulation products, although this is based on desk research alone. 

The installation-base appears to be of reasonable scale and, more so, indicates that conventional 

insulation installers can transition to installation of sustainable insulation materials with no or minimal 

skills development required as a result of the consistency in form between conventional insulation and 

new sustainable insulation (for example, batt form). This is based on desk research alone. 

Threats posed by suppliers and manufacturers elsewhere in the UK and overseas may hinder Scottish- 

based companies from taking advantage of this growing market. More established sustainable insulation 

manufacturers exist in the UK such as, for example, Thermafleece uses both British sheep’s wool and 

hemp in its products; these are two key materials found in Scottish manufactured sustainable insulation 

products (Sisaltech and IndiNature). There are also likely to be larger manufacturers and materials 

suppliers, perhaps from overseas, that can provide their product at a competitive price, although this 

has not been verified within the scope of this study. 

Scottish Government policy and investment strategy are supportive of the sustainable insulation 

materials market, as evidenced by the Heat in Buildings Strategy and funding provided to two early- 

stage manufacturers (IndiNature and Sisaltech). The support infrastructure is also reasonably well setup 

to support the supply chain as and when it develops. 
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4.6 Development Actions 
 

The key development actions arising from the analysis of the sustainable insulation materials supply 

chain include: 

• Strengthen the fundamental and applied research into, for example, natural fibre insulation 

materials (i.e., the most eco-friendly of the sustainable insulation materials) 

• Raise awareness about sustainable insulation amongst potential materials suppliers (for 

example wool and timber) demonstrating the potential to access new markets 

• Create networking events to foster relationships between potential suppliers and product 

manufacturers 

• Identify case study examples that can be used to a) provide valuable data / insights to support 

policy initiatives, e.g., Superglass is an established company and could provide this to Scottish 

Government; b) showcase the potential of the market on a larger stage 

• Provide investment to help potential suppliers enter the market (in addition to, for example, 

ZWS funding opportunities) – capital has been invested in manufacturers, but other members 

of the supply chain would benefit from support to de-risk the move into a new market for, for 

example, timber suppliers, etc. 

• Review the accreditation and testing framework to better accommodate natural fibre insulation 
products 
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5 Heat Storage 
 

5.1 Overview 

This supply chain includes three thermal energy storage (TES) technologies: 

• Sensible heat storage (includes water tanks and electric storage heaters, as well as pit, borehole 

and aquifer thermal energy storage) 

• Latent heat storage (uses different types of phase change materials (PCM), often in heat 

batteries) 

• Thermochemical heat storage (refers to the use of reversible chemical reactions to store large 

quantities of heat in a compact volume)108 

TES technology aims to balance the demand and supply for heating or cooling, offsetting differences in 

time and magnitude of heat / cooling production. In general terms, TES acts as the ‘warehouse’ between 

production and consumption of energy, with technologies that enable: 

• Electrical energy which is generated by renewables at times when demand is low to be provided 

as heat or electricity at peak times. 

• Excess thermal energy from industrial processes or power stations to be stored and converted 

into useful heat or electricity when needed.109 

In 2016, approximately 1.8 million electric storage heaters had been installed in UK homes, while almost 

400,000 hot water tanks (above 50 litres volume) were being sold annually. This demonstrates that 

sensible heat storage is the TES technology with the greatest level of adoption; PCM (heat batteries) are 

understood to be more of an emerging technology, with one primary manufacturer of heat batteries in 

Scotland, Sunamp Ltd (discussed below), and likely 000s of systems installed; thermochemical heat 

storage is considered an even less mature market, largely explored by the academic research 

community110. 
 

5.2 Supply Chain Framework 
 

The supply chain framework for heat storage is illustrated in Figure 16. The supply chain includes sensible 

heat storage (e.g., hot water tanks and electric storage heaters), latent heat storage (e.g., PCM / heat 

batteries), and thermochemical heat storage. For each technology, materials, components, 

manufacturing/assembly and installers have been considered. It should be noted that there are some 

commonalities in terms of, e.g., materials and components, across the manufactured technologies, and 

that these have been considered at the higher level, as illustrated below. 

 
 

 

108 
 

https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/545249/DELTA_EE_DEC 

C_TES_Final 1_.pdf 

109 https://www.climatexchange.org.uk/media/1393/thermal_energy_storage_in_scotland.pdf 
 

110 
 

https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/545249/DELTA_EE_DEC 

C_TES_Final 1_.pdf 

https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/545249/DELTA_EE_DECC_TES_Final__1_.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/545249/DELTA_EE_DECC_TES_Final__1_.pdf
https://www.climatexchange.org.uk/media/1393/thermal_energy_storage_in_scotland.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/545249/DELTA_EE_DECC_TES_Final__1_.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/545249/DELTA_EE_DECC_TES_Final__1_.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/545249/DELTA_EE_DECC_TES_Final__1_.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/545249/DELTA_EE_DECC_TES_Final__1_.pdf
https://www.climatexchange.org.uk/media/1393/thermal_energy_storage_in_scotland.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/545249/DELTA_EE_DECC_TES_Final__1_.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/545249/DELTA_EE_DECC_TES_Final__1_.pdf
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Figure 16 - Heat Storage Supply Chain Structure 
 

 
5.2.1 Sensible Heat Storage 

Materials 

Typical materials used for sensible heat storage are liquids such as water, heat transfer oils, and types 

of molten salts. Solids such as concrete, granite, rocks, and earth are also used. A tank-based system 

storing hot water is one of the more common types of sensible heat storage. The most widely adopted 

sensible heat storage system in the UK (in 2016) is electric storage heaters which, typically, heat ceramic 
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blocks. Other materials used include steel and copper for water tanks, materials for electrical and 

electronic components, plus potentially other materials, e.g., solvents/paint and powder coatings. 

Components 

There are a number of components that are common across the three primary TES technologies 

including, for example, electrical and electronic components, insulation, etc. In relation to sensible heat 

storage, a hot water tank is required if using a tank-based sensible heat storage system. Fans are 

required for electric heat storage systems. Other components required across sensible heat storage 

systems include heat exchanger/heating element, insulation, temperature sensor & devices, electrical 

and electronic components, and casings and enclosures. 

Manufacturing/Assembly 

There is one identifiable manufacturer of sensible heat storage systems in Scotland, McDonald Water 

Storage Ltd111. The company offers a range of thermal store products, including thermal cylinders that 

use water, copper coils, heat exchangers, and other typical components of a tank-based sensible heat 

storage solution. Its thermal cylinder products are also compatible with solar and heat pump inputs. 

Installers 

Tank-based systems such as those offered by McDonald Water Storage are assumed to be installable by 

heating and plumbing service providers. Electric storage heater systems can generally be installed by 

electrical heating specialists and heating and plumbing service providers. According to Dimplex, a key 

provider of electric storage heaters in the UK, there are 16 approved installation partners in Scotland for 

its Quantum electric storage heater products112. Other installation considerations are required for water 

tank systems, specifically those which are borehole, pit or aquifer based; these types of tank-based 

systems require excavation, drilling, and lining and insulation expertise, for example, civil engineers. 

5.2.2 Latent Heat Storage 

Materials 

Latent heat storage, often referred to as phase change materials (PCM) and heat batteries, refers to the 

storage of energy in the form of heat in a material’s change of phase, most commonly from solid to liquid 

but also from liquid to gas. A PCM melts at a specific temperature and pressure. Typically, the heat is 

stored with a very narrow temperature range, providing advantages for applications that use heat with 

small temperature differences, for example providing heat pumps with heat at a constant temperature 

(e.g., ice water storage). Examples of PCM include high density polyethylenes (e.g., silicon), organic 

compounds (e.g., paraffin), and inorganic compounds (e.g., salt hydrates). The Scottish company, 

Sunamp Ltd, develops heat batteries that incorporate a bespoke PCM113 manufactured by the company 

and not supplied by an external provider. Other materials are required including, for example, copper 

for the piping, electrical and electronic materials for the electrical and electronic components, etc. 

 
 

 

111
 https://mcdonaldwaterstorage.com/ 

 

112 https://www.dimplex.co.uk/product/quantum-hhr-storage-heater 
 

113 https://sunamp.com/plentigrade-phase-change-technology/ 

https://mcdonaldwaterstorage.com/
https://mcdonaldwaterstorage.com/
https://www.dimplex.co.uk/product/quantum-hhr-storage-heater
https://sunamp.com/plentigrade-phase-change-technology/
https://mcdonaldwaterstorage.com/
https://www.dimplex.co.uk/product/quantum-hhr-storage-heater
https://sunamp.com/plentigrade-phase-change-technology/
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Components 

Key components required for heat batteries (PCM) include a heat exchanger, immersion heater, 

insulation and temperature sensor and devices. In addition, more common components are required, 

such as electrical and electronic components for the digital interface, pipes and couplings, tubes, pumps 

and vessels. The Sunamp Thermino 114 heat battery provides a useful breakdown of components 

required for a latent heat storage solution. 

Manufacturing/Assembly 

There is one primary manufacturer of latent heat storage (PCM) thermal batteries in Scotland, Sunamp 

Ltd. Sunamp manufactures its own PCM and assembles its thermal battery products. Another Scottish 

manufacturer that is at an early stage of development is SolSafe Ltd115. This company has a patent 

pending for a thermal store that will serve as a “cost-effective gas and oil boiler replacement”, charged 

using excess energy from renewable sources such as solar and wind. 

Installers 

According to the Sunamp116 there are 46 installers / stockists of Sunamp products across Scotland; it 

should be noted that of the 46, most are large stockists such as Wosley UK, William Wilson, and 

Richmonds Plumbing & Heating. Installers comprise a mix of specialists including, for example, air source 

heating installers, and more general heating and plumbing service providers. 

5.2.3 Thermochemical Heat Storage 

Materials 

Thermochemical storage has a higher density compared to sensible and latent heat storage. It can be 

divided into reversible reaction-based storage and sorption-based energy storage. Sorption-based 

storage is based on a reversible reaction of two separate chemical substances where a high amount of 

energy is generated as a result of an exothermic synthesis reaction. In a sorption process, heat is stored 

by breaking the binding force between the sorbent and the sorbate in terms of chemical potential117. 

 
 

 

114 
 

https://sunamp.com/wp-content/uploads/2021/12/D0042-1-Thermino-e-Heat-Batteries-Installation-and-User-Manual.pdf 
 

115 https://solsafe.co.uk/ 
 

116 
 
 

https://sunamp.com/sunamp-resellers- 

installers/?w2dc_action=search&hash=29d1c9df589eb463476f2e469ea40339&controller=directory_controller&include_cate 

gories_children=1&directories=1&exact_locations=100&categories=0&categories_text=&what_search=&location_id=0&locat 

ion_id_text=&address=&radius=20&action=w2dc_controller_request&hide_order=1&hide_count=0&hide_content=0&hide_ 

paginator=0&show_views_switcher=0&listings_view_type=list&listings_view_grid_columns=2&listing_thumb_width=178&wr 

ap_logo_list_view=0&logo_animation_effect=1&grid_view_logo_ratio=56.25&scrolling_paginator=0&perpage=50&onepage= 

0&base_url=https%3A%2F%2Fsunamp.com%2Fsunamp-resellers- 

installers%2Fmap%2F&with_map=1&map_markers_is_limit=1 

117 https://www.irena.org/-/media/Files/IRENA/Agency/Publication/2020/Nov/IRENA_Innovation_Outlook_TES_2020.pdf 

https://sunamp.com/wp-content/uploads/2021/12/D0042-1-Thermino-e-Heat-Batteries-Installation-and-User-Manual.pdf
https://solsafe.co.uk/
https://www.irena.org/-/media/Files/IRENA/Agency/Publication/2020/Nov/IRENA_Innovation_Outlook_TES_2020.pdf
https://sunamp.com/wp-content/uploads/2021/12/D0042-1-Thermino-e-Heat-Batteries-Installation-and-User-Manual.pdf
https://solsafe.co.uk/
https://www.irena.org/-/media/Files/IRENA/Agency/Publication/2020/Nov/IRENA_Innovation_Outlook_TES_2020.pdf
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Examples of materials used in thermochemical heat storage include metal chlorides, hydrides, and 

oxides. 

Components 

There are a number of concepts being explored in thermochemical heat storage, as alluded to above. 

Systems include ‘chemical looping’ which integrates chemical storage units and heat exchanger 

networks; ‘salt hydrates sorption’ includes reactors and condensers, water tanks and solution tanks; and 

‘absorption system’ which includes storage tanks, an absorber, desorber, condenser, and evaporator. 

Manufacturing/Assembly 

Thermochemical storage technologies are generally in exploration amongst the academic and research 

communities. As such, there are no identifiable manufacturers of such technologies in Scotland. 

Installers 

As above, due to the lack of identifiable manufacturers of thermochemical storage there is not an 

identifiable installer base. It is assumed that, as with other TES technologies, a mix of general and 

specialist plumbing / heating / electric installers may be capable of installing thermochemical storage. 

5.2.4 Support Infrastructure 

The heat storage supply chain has access to a support infrastructure covering fundamental and applied 

research, scientific and technical support, and ancillary services. Examples of the support infrastructure 

available is provided below. 

Fundamental & Applied Research 

• The EastHeat118 project trialed heat storage batteries in housing association properties across 

Edinburgh and the Lothian region. The project enabled more efficient use of renewable 

technologies, making a bigger impact on tenants’ fuel bills by creating a direct link between local energy 

demand and local renewable energy production. Partners: Sunamp Ltd, Castle Rock Edinvar 

Housing, East Lothian Housing Association. 

• Exergy3119 pre-spin out commercialisation project from the University of Edinburgh aims to 

provide grid scale energy storage and a carbon neutral energy source to ultra-high temperature 

processes. Applications include heat for buildings by storing renewable electricity and using it 

for space and water heating. 

• The University of Edinburgh ‘Heat and the City’120 project, funded by the UK Research Councils 

for multi-disciplinary research about innovative policy and practices for clean heat supply and 

low energy buildings. 

 
 
 
 
 
 

 

118 https://localenergy.scot/casestudy/eastheat/ 
 

119 https://www.exergy3.com/ 
 

120 https://heatandthecity.org.uk/about-us/ 

https://localenergy.scot/casestudy/eastheat/
https://www.exergy3.com/
https://heatandthecity.org.uk/about-us/
https://localenergy.scot/casestudy/eastheat/
https://www.exergy3.com/
https://heatandthecity.org.uk/about-us/
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• The University of Edinburgh Seasonal Thermal Storage121 three-year project investigating the 

role seasonal thermal storage (STES) plays in decarbonising the heating and cooling systems in 

businesses, homes and industries (part of the School of Engineering). 

• The University of Glasgow Energy and Sustainability research division with specialist research 

into enhancing the thermal conductivity of phase change materials for developing cost-effective 

heat storage systems122. 

• The University of Strathclyde Energy Systems Research Unit123, a cross-disciplinary research 

group concerned with new approaches to built environment energy utilisation and the 

introduction of sustainable means of energy supply at various scales. 

• Heriot Watt University Energy Harvesting and Conversion research project, part of the 

Mechanical, Process and Energy Engineering research institute, with a research interest in Solar 

Thermal & Heat Storage124. 

• SynchroStor125 is an R&D engineering business that worked in collaboration with the University 

of Edinburgh and is developing a pilot demonstrator (currently TRL 4) grid-scale energy storage 

technology. 

Scientific & Technical Support 

• The Energy Technology Partnership (ETP) 126 is an autonomous alliance of 14 independent 

Scottish Higher Education Institutions providing world-class capability and resources in energy 

R&D, supported and co-funded by the Scottish Funding Council. It covers a range of thematic 

areas, including Batteries and Solar, Energy Efficiency in Buildings, and Heat Energy. 

• PNDC offers whole energy systems research, test and demonstration environments across 

multiple locations. It collaborated with the Energy Systems Catapult, Lightsource Labs Ltd and 

Q-Zeta Limited on a project to maximise the penetration of low-cost variable renewable 

electricity generation by providing responsive, large-scale, long duration storage capacity, and 

enabling the decarbonisation of domestic space and hot water heating (funded by the BEIS 

LODES innovation competition, see below). 

Ancillary Services 

• A key strategy that will support the development of the TES market in Scotland is the Scottish 

Government Heat in Buildings Strategy. Analysis is being undertaken by the Scottish 

 
 
 

 

121
 https://www.eng.ed.ac.uk/tags/seasonal-thermal-energy-storage 

 

122 
 

https://www.gla.ac.uk/schools/engineering/research/divisions/systems/phdopportunities/#d.en.382556,enhancingthetherm 

alconductivityofphasechangematerialsfordevelopingcost-effectiveheatstoragesystems 

123 https://www.strath.ac.uk/research/energysystemsresearchunit/ 
 

124 https://www.hw.ac.uk/uk/schools/engineering-physical-sciences/institutes/mechanical-process-energy- 

engineering/energy.htm 

125 https://synchrostor.co.uk/about-us/ 
 

126 https://www.etp-scotland.ac.uk/ 

https://www.eng.ed.ac.uk/tags/seasonal-thermal-energy-storage
https://www.gla.ac.uk/schools/engineering/research/divisions/systems/phdopportunities/#d.en.382556%2Cenhancingthethermalconductivityofphasechangematerialsfordevelopingcost-effectiveheatstoragesystems
https://www.gla.ac.uk/schools/engineering/research/divisions/systems/phdopportunities/#d.en.382556%2Cenhancingthethermalconductivityofphasechangematerialsfordevelopingcost-effectiveheatstoragesystems
https://www.strath.ac.uk/research/energysystemsresearchunit/
https://www.hw.ac.uk/uk/schools/engineering-physical-sciences/institutes/mechanical-process-energy-engineering/energy.htm
https://www.hw.ac.uk/uk/schools/engineering-physical-sciences/institutes/mechanical-process-energy-engineering/energy.htm
https://www.hw.ac.uk/uk/schools/engineering-physical-sciences/institutes/mechanical-process-energy-engineering/energy.htm
https://synchrostor.co.uk/about-us/
https://www.etp-scotland.ac.uk/
https://www.eng.ed.ac.uk/tags/seasonal-thermal-energy-storage
https://www.gla.ac.uk/schools/engineering/research/divisions/systems/phdopportunities/#d.en.382556%2Cenhancingthethermalconductivityofphasechangematerialsfordevelopingcost-effectiveheatstoragesystems
https://www.gla.ac.uk/schools/engineering/research/divisions/systems/phdopportunities/#d.en.382556%2Cenhancingthethermalconductivityofphasechangematerialsfordevelopingcost-effectiveheatstoragesystems
https://www.strath.ac.uk/research/energysystemsresearchunit/
https://www.hw.ac.uk/uk/schools/engineering-physical-sciences/institutes/mechanical-process-energy-engineering/energy.htm
https://www.hw.ac.uk/uk/schools/engineering-physical-sciences/institutes/mechanical-process-energy-engineering/energy.htm
https://www.etp-scotland.ac.uk/
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Government to better understand the role TES technologies can play in the shift to zero emission 

heating systems (section 5.4.3). 

• BEIS Longer Duration Energy Storage (LODES) innovation competition 127 aims to accelerate 

commercialisation of innovative longer duration energy storage projects. This is an opportunity 

area that Scotland is already capitalising on (section 5.4.3). 

5.3 Identify and map companies 
 

Heat storage companies have been mapped in a separate Supply Chain Directory which has been 

provided as a separate Excel document. The following section provides a summary of the identification 

and mapping of the companies in the directory. 

A total of 18 companies were identified across the supply chain, broken down as follows: 

• Materials – 1 

• Components – 2 

• Manufacturing/Assembly – 4 

• Installer – 13 

The materials supplier is Sunamp, a company which manufactures its own heat storage products and 

also manufactures its own phase change material (a material that is used in the manufacture of heat 

storage products). 

Companies supplying components include the thermal tank manufacturer, McDonald Water Storage, 

and early-stage company SyncrhoStor. 

All three manufacturers of heat storage also manufacture either key materials or components (as 

described above). Sunamp manufactures heat batteries while McDonald Water Storage manufactures 

thermal water tanks. SynchroStor and SolSafe are earlier stage and manufacture pumped thermal 

energy storage and thermal stores that can be charged using excess energy from renewables, 

respectively. 

The installer-base consists of predominantly plumbing, heat and air conditioning installers and 

renewable energy system installers. 

The supply chain employs 429 people according to available company accounts. Total turnover for the 

supply chain based on latest available accounts equals £31.1m - this is cumulative turnover from five 

companies. Three of the four manufacturers post turnover in their financial accounts, with Sunamp and 

McDonald Water Storage generating the most at £4.9m and £4.2m respectively. Two large installers 

make up the remainder of the supply chain turnover. 

 
 

5.3.1 Case Study 

The following case study demonstrates how Sunamp has exploited supply chain opportunities. 
 
 
 

 

127
 https://www.gov.uk/government/publications/longer-duration-energy-storage- 

demonstration#:~:text=The%20Longer%20Duration%20Energy%20Storage,kind%20(%20FOAK%20)%20full%2Dsystem 

https://www.gov.uk/government/publications/longer-duration-energy-storage-demonstration#%3A~%3Atext%3DThe%20Longer%20Duration%20Energy%20Storage%2Ckind%20(%20FOAK%20)%20full%2Dsystem
https://www.gov.uk/government/publications/longer-duration-energy-storage-demonstration#%3A~%3Atext%3DThe%20Longer%20Duration%20Energy%20Storage%2Ckind%20(%20FOAK%20)%20full%2Dsystem
https://www.gov.uk/government/publications/longer-duration-energy-storage-demonstration#%3A~%3Atext%3DThe%20Longer%20Duration%20Energy%20Storage%2Ckind%20(%20FOAK%20)%20full%2Dsystem
https://www.gov.uk/government/publications/longer-duration-energy-storage-demonstration#%3A~%3Atext%3DThe%20Longer%20Duration%20Energy%20Storage%2Ckind%20(%20FOAK%20)%20full%2Dsystem
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5.4 SWOT and Gap Analysis 
 

5.4.1 Strengths 

There are two main manufacturers of heat storage technology in Scotland, Sunamp Ltd and McDonald 

Water Storage Ltd. Sunamp has been successful in commercialising its PCM heat battery products and 

is active in 17 countries, having shipped over 15,000 thermal stores to the residential market. Sunamp128 

has a collaborative relationship with the University of Edinburgh School of Chemistry and has received 

£6 million investment from the Scottish National Investment Bank to fuel international growth￼. 

McDonald Water Storage has been in operation for more than 75 years and offers a range of sensible 

storage tank-based thermal store products. According to SolSafe, which is an early-stage thermal storage 

developer, ”many of the components [of the SolSafe product] can be manufactured and assembled 

locally [in Scotland]”129 - however there is no evidence of this based on the scope of this study. 

A key strength for the Scottish heat storage market is the supportive government policies and incentives 

that underpin the transition to a decarbonised heat sector. For example, £1.6 billion commitment to 

decarbonise heat and improve energy efficiency; £301 million in public funding for low carbon heat, 

including £120 million Heat Transition Deal130. As mentioned previously, the Heat in Buildings Strategy 

underpins the shift to renewable heat and thermal storage technologies in Scottish buildings. 

These policy drivers are complemented by a range of support initiatives that should further stimulate 

the heat storage supply chain in Scotland. For example, the ETP and the examples of research and 

demonstration projects summarised in section 5.2.4. 

5.4.2 Weaknesses 

The commercial heat storage market in Scotland is small. There is evidence of two key manufacturers of 

heat storage technologies and one of them, Sunamp, manufactures its own phase change material (for 

its heat batteries), while McDonald Water Storage manufactures its own water tanks / cylinders. Within 

the scope of this study, we could not identify any suppliers of heat storage materials or components 

based in Scotland. As such, it is anticipated that heat storage manufacturers would be required to source 

supplies from elsewhere in the UK, Europe or further afield such as China. 

According to a ClimateXchange report (2015)131, a key barrier to deployment of TES technology is the 

technology cost and performance. The materials used in manufacturing some phase change and 

thermochemical technologies in particular can be expensive and difficult to handle, adding to the costs. 

This would likely prohibit Scottish suppliers of the materials used in phase change and thermochemical 

from venturing into the TES market. The fact that Sunamp Ltd manufactures its own phase change 

 
 

 

128 https://www.themanufacturer.com/articles/scottish-manufacturer-looks-to-scale-production-of-its-thermal-battery- 

storage-systems-with-extended-partnership/ 
 

129 https://solsafe.co.uk/a-homepage-section/ 

130
 https://www.sdi.co.uk/key-sectors/energy-industries/low-carbon-heat 

 

131 https://www.climatexchange.org.uk/media/1393/thermal_energy_storage_in_scotland.pdf 

https://www.themanufacturer.com/articles/scottish-manufacturer-looks-to-scale-production-of-its-thermal-battery-storage-systems-with-extended-partnership/
https://solsafe.co.uk/a-homepage-section/
https://solsafe.co.uk/a-homepage-section/
https://www.sdi.co.uk/key-sectors/energy-industries/low-carbon-heat
https://www.climatexchange.org.uk/media/1393/thermal_energy_storage_in_scotland.pdf
http://www.themanufacturer.com/articles/scottish-manufacturer-looks-to-scale-production-of-its-thermal-battery-
http://www.themanufacturer.com/articles/scottish-manufacturer-looks-to-scale-production-of-its-thermal-battery-
http://www.themanufacturer.com/articles/scottish-manufacturer-looks-to-scale-production-of-its-thermal-battery-
https://solsafe.co.uk/a-homepage-section/
https://www.sdi.co.uk/key-sectors/energy-industries/low-carbon-heat
https://www.climatexchange.org.uk/media/1393/thermal_energy_storage_in_scotland.pdf
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material is perhaps evidence of the limited supply base. An evidence gathering study132 conducted by 

the Department for Business, Energy & Industrial Strategy (BEIS) also highlights the lack of supply chain, 

specifically in relation to PCM (heat battery) products, which, according to the report, are primarily 

available for field trials in limited domestic applications - from our knowledge of the Scottish market, 

PCM products are being successfully commercialised by Sunamp Ltd. 

A lack of knowledge and awareness about TES technologies, other than hot water cylinders, has 

contributed to the lack of TES adoption amongst end-users and building developers. Other barriers to 

adoption include expensive upfront costs, system integration challenges (e.g., space constraints), and 

research gaps owing to the relative immaturity of TES133. 

5.4.3 Opportunities 

There is a significant opportunity to install TES technologies as a secondary technology alongside 

renewable energy sources. For example, the Scottish Government is currently extending its support for 

fuel poor households as part of its Warmer Homes Scotland scheme by including, for example, battery 

storage, alongside solar PV to help reduce running costs and peak demand for electricity. As part of the 

Heat in Buildings Strategy, the Scottish Government is undertaking analysis to better understand the 

extent to which building-level TES technologies could help to support the widespread deployment of 

zero emissions heating in domestic properties by reducing household energy costs when installed 

alongside zero emissions heat systems. This presents an opportunity for new trial and demonstration 

projects that utilise the manufacturing supply chain in Scotland. The projects supported so far have set 

out to demonstrate the role of domestic scale renewable generation and storage in alleviating fuel 

poverty through, for example, the flexible supply/demand balancing offered by TES. In addition, BEIS is 

providing £7 million of funding through its LODES Programme 134 to drive forwards energy storage 

technologies; there were three TES projects based in Scotland that were supported (c.£380k split 

between Sunamp Ltd, University of Edinburgh, SynchroStor Ltd). 

A Supply Chain Delivery Plan is being co-produced between the Scottish Government and the private 

sector which will focus on the development of energy efficiency and zero emissions heat in the buildings 

supply chain. This presents an opportunity to create new investment opportunities and create and 

support high value, local jobs. 

5.4.4 Threats 

The financial investment required to transform the heating system for Scotland’s homes and buildings is 

understood to be in excess of £33 billion. According to the Scottish Government, this cannot be borne 

by the public sector alone, and therefore innovative solutions must be developed to maximise private 

 
 

 

132 
 

https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/545249/DELTA_EE_DEC 

C_TES_Final 1_.pdf 

 

133 
 

https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/545249/DELTA_EE_DEC 

C_TES_Final 1_.pdf 

134
 https://www.current-news.co.uk/news/beis-unveils-nearly-7m-long-duration-energy-storage-funding 

https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/545249/DELTA_EE_DECC_TES_Final__1_.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/545249/DELTA_EE_DECC_TES_Final__1_.pdf
https://www.current-news.co.uk/news/beis-unveils-nearly-7m-long-duration-energy-storage-funding
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/545249/DELTA_EE_DECC_TES_Final__1_.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/545249/DELTA_EE_DECC_TES_Final__1_.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/545249/DELTA_EE_DECC_TES_Final__1_.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/545249/DELTA_EE_DECC_TES_Final__1_.pdf
https://www.current-news.co.uk/news/beis-unveils-nearly-7m-long-duration-energy-storage-funding
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sector investment. A lack of innovative solutions / private sector investment therefore poses a threat to 

the Scottish TES market and therefore supply chain. 

In a recent BEAMA report entitled Growing the Supply Chain for a Net Zero Energy System (2022), it is 

understood that electricity demand could grow by over 70% by 2050 owing to the rapid increase in 

electrification of heat, transport and industry. Without active mitigation this may result in a requirement 

for millions of heat pumps coupled with thermal storage installed each year by the early 2030s. As such, 

a major threat to the Scottish heat storage market and therefore supply chain is insufficient investment 

in manufacturing capacity. In addition, flexible heat pump and hybrid heat pump systems provide much 

of the space heat supply for homes and businesses in the long run, therefore, insufficient investment in 

the heat pump market would threaten the heat storage market. 

In addition to the investment in manufacturing capacity and capability, it is understood that the installer 

base, which is estimated to be running at less than 2,000 trained installers in the UK according to a 

BEAMA Electrification of Heat report135, requires at least a tenfold increase to deliver the projected 

deployment rates of heat pumps and thermal storage systems (i.e., millions per year not tens of 

thousands). 

These can be presented in a SWOT matrix as follows: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

135 https://www.beama.org.uk/resourceLibrary/electrification-of-heat-.html 

https://www.beama.org.uk/resourceLibrary/electrification-of-heat-.html
https://www.beama.org.uk/resourceLibrary/electrification-of-heat-.html


 Page 70 

 

 

 
 

Strengths Weaknesses 

• The limited, albeit established, manufacturing base (McDonald Water 
Storage and Sunamp) covers both sensible heat storage (McDonald 
Water Storage thermal tank stores) and latent heat storage (Sunamp 
heat batteries) - thermochemical heat storage, the third type of TES, is 
generally considered to be at R&D phase 

• Evidence of companies undertaking R&D with two early-stage 
manufacturers identified (SolSafe and Synchrostor) 

• Significant amount of fundamental and applied research taking place in 
alignment with the Scottish Government Heat in Buildings Strategy 
(e.g., EastHeat project) or as part of specialist research undertaken by 
university divisions (e.g., Seasonal Thermal Storage three-year project 
at the University of Edinburgh) 

• Other funded trial / demonstration projects are taking place, e.g., BEIS 
LODES 

• Limited evidence of a heat storage supply chain. There are two 
identifiable manufacturers of TES and no obvious suppliers of 
materials or components. As such, the two product manufacturers 
identified are also understood to manufacturer their own materials / 
components (Sunamp ‘phase change material’; McDonald Water 
‘Tanks & vessels’) 

• Limited capacity to supply key materials and components – as 
mentioned above, there is no evidence of suppliers of key materials in 
Scotland, e.g., phase change material, or other key components with 
exception of those manufactured by product manufacturers 

• Lack of knowledge / awareness about TES amongst end users / 
developers 

Figure 17: Heat storage: SWOT Analysis – Strengths and Weaknesses 
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Opportunities Threats 

• Significant opportunity to install heat storage technology alongside 
primary renewable energy sources as a secondary technology – 

Warmer Homes Scotland is incorporating this into its programme of 
support for fuel poor households 

• New trial / demonstration projects to arise as a result of the above, and 
the Heat in Buildings Strategy which intends to support the rollout of 
zero emissions heating systems (as above, this is expected to include 
renewables and heat storage systems) 

• Development of the Supply Chain Delivery Plan 

• Lack of capacity to manufacture the amount of heat storage 
technology (alongside heat pumps) forecast for the net zero energy 
system by 2050, according to BEAMA 

• Lack of renewables and heat pump manufacture – without primary 
energy sources, there will not be as much demand for heat storage 
products (secondary source) 

• Lack of private sector investment – there is an overarching cost of 
approximately £33bn required to transform the heating system for 
Scotland’s homes and buildings, and this may pose a threat for the 

adoption of heat storage technologies and therefore supply chains 

Figure 18: Heat storage: SWOT Analysis – Opportunities and Threat 
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5.4.5 Gap Analysis 

The main gaps in the heat storage supply chain in Scotland include: 

• Lack of materials and components suppliers 

• Limited number of heat storage manufacturers, with some at R&D stage and, therefore, 

potentially several years from mass commercialisation 

• Uncertainty around the performance and scalability of products (as above, some applications 

have been proven at a smaller scale perhaps, but actual performance and cost efficiency is likely 

to only be proven at larger scale deployment)136 

• Uncertainty about the carbon savings due to limited system modelling, albeit acknowledgement 

that TES plays an important role in the wider adoption of zero carbon energy systems137 

• Lack of awareness about TES technologies and their benefits amongst end users / developers 

5.5 Ability to Pursue Opportunities 
 

Scotland does not have sufficient capacity and capability to meet the demand in the heat storage supply 

chain. There are two established manufacturers of heat storage technology and there is no evidence of 

a Scottish-based supply chain providing materials or components for these products. There is, however, 

a reasonable number of heat storage installers based in Scotland. It is apparent that traditional plumbing 

and heating service providers as well as more technical specialist installers can install heat storage 

products. 

Due to the range of components required to manufacture a TES product (e.g., a heat battery), there is 

potential for Scottish-based manufacturers of, for example, heat exchangers, pumps, fans, valves etc. to 

diversify into this market and enter the supply chain. 

If adoption of renewable energy and/or manufacture of heat pumps (I.e., primary sources) do not reach 

the necessary levels then secondary sources such as heat storage will not be in demand. This, therefore, 

poses a threat and could hinder Scottish based companies from taking advantage of growth in the 

market. In contrast, government-level strategies and programmes are being rolled out which aim to see 

heat storage technologies deployed to support the wider adoption of zero emission heat systems in 

Scotland’s homes and buildings. This would, therefore, boost the opportunity for Scottish companies to 

enter the heat storage supply chain. 

 
 

 
 

136 
 

https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/545249/DELTA_EE_DEC 

C_TES_Final 1_.pdf 

 

137 
 

https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/545249/DELTA_EE_DEC 

C_TES_Final 1_.pdf 

https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/545249/DELTA_EE_DECC_TES_Final__1_.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/545249/DELTA_EE_DECC_TES_Final__1_.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/545249/DELTA_EE_DECC_TES_Final__1_.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/545249/DELTA_EE_DECC_TES_Final__1_.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/545249/DELTA_EE_DECC_TES_Final__1_.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/545249/DELTA_EE_DECC_TES_Final__1_.pdf
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There is a fairly comprehensive support infrastructure available for potential supply chain companies to 

access which should support them to exploit any opportunities presented. 
 

5.6 Development Actions 
 

The key development actions arising from the analysis of the heat storage supply chain include: 

• Calculate / establish carbon saving benefits of TES (if not already publicly available and easy to 

disseminate) and use as a marketing / knowledge tool 

• Raise awareness about heat storage amongst end users / developers, showcasing the 

technology’s benefits 

• Raise awareness about heat storage amongst potential materials and components suppliers 

(e.g., heat exchanger manufacturers), demonstrating the potential to access new markets 

• Create networking events to foster relationships between potential suppliers and product 

manufacturers 
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6 Mass Timber & Components 
 

6.1 Overview 

Mass Timber is the term given to composite systems combining multiple pieces of timber to increase 

the performance of the underlying material. These engineered wood products are increasing in 

popularity given their low carbon credentials (carbon sequestration) and its affinity for use with modern 

methods of construction (MMC). 

This supply chain includes solid timber panels or beams constructed in multiple layers of smaller timber 

sections bonded together. This build-up of timber layers gives exceptional strength and load-bearing 

capabilities138. Different mass timber systems include139: 

• Glue Laminated Timber (Glulam) 

• Cross Laminated Timber (CLT) 

• Laminated Veneer Lumber (LVL) 

• Dowel Laminated Timber (DLT) 

• Nail Laminated Timber (NLT) 

Generally, the more processed a piece of timber, the higher the value. Many mass timber systems are 

deemed to have undergone various value adding operations from the raw materials. Establishing a 

supply chain of these high value timber products provides opportunities for Scotland to capitalise on 

value added products from forest products. 

In the manufacture of Glulam, individual layers of timber are glued together with durable, moisture- 

resistant structural adhesives. The laminating process allows individual, smaller pieces of timber to be 

manufactured together to create a seamless structure. Large glulam members can be manufactured 

from a variety of smaller trees, meaning glulam beams have the strength and versatility of large wood 

members without reliance on growth-dependent sawn timbers140. 

Glulam may be used to create curved forms and is, therefore, exposed to bending stresses where the 

areas in tension and compression will experience the highest strain. Different grades of timber may be 

used to strengthen particular areas with high strength members used in tension and lower strength in 

compression to improve the overall strength characteristics. The comparative strength of glulam is such 

that, for certain heights, it is comparable to concrete in terms of cost.141 

The creation of Cross Laminated Timber (CLT) requires the layup of stacked lamella of sawn timber with 

each layer perpendicular to the one below. These lamellae are glued together to form panels which can 

be used in a variety of applications. The global cross-laminated timber market size was USD 1.1 billion 

 
 
 

138 Insurance industry guide to mass timber in UK construction, Structural Timber Association, Jan 2021: 
https://www.structuraltimber.co.uk/assets/stainsurersguidetomasstimberfinal.pdf 

139 https://materials.ads.org.uk/what-is-mass-timber-construction/ 

140
 https://rmuk.co.uk/glulam-beams/ 

 

141 https://www.sciencedirect.com/science/article/pii/S2214509522000985 

https://www.structuraltimber.co.uk/assets/stainsurersguidetomasstimberfinal.pdf
https://materials.ads.org.uk/what-is-mass-timber-construction/
https://rmuk.co.uk/glulam-beams/
https://www.sciencedirect.com/science/article/pii/S2214509522000985
https://www.structuraltimber.co.uk/assets/stainsurersguidetomasstimberfinal.pdf
https://materials.ads.org.uk/what-is-mass-timber-construction/
https://rmuk.co.uk/glulam-beams/
https://www.sciencedirect.com/science/article/pii/S2214509522000985
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in 2021 and is projected to grow at a CAGR of 14.5% during the forecast period to reach USD 2.5 billion 

by 2027.142 CLT is the most common, global CLT production capacity in 2020 was estimated at 2.8 million 

m3 globally, with Europe (48%) and North America (43%) accounting for the largest amounts.143 Modern 

automation of CLT has been undertaken, which it is anticipated will accelerate future construction.144,145 

Laminated Veneer Lumber (LVL) is built up from layers of veneer, where the grain is positioned in the 

same direction. The thin slices of material improve dimensionality and defects are minimised due to 

homogenisation, this is also true for fire resistance, allowing even and predictable charring. LVL was 

originally developed to use new species and smaller trees that could not otherwise be used to make 

solid sawn lumber146. 

Dowel Laminated Timber (DLT 147 ) uses sawn timber sections mechanically fixed together with 

perpendicular timber dowels by means of moisture movement. DLT has the potential to be highly 

sustainable with minimal capital outlay (no requirement for large scale manufacturing facilities). An 

Interreg European project148 led by the University of Liverpool undertook a DLT project using densified 

dowels to highlight the capabilities of adhesive free timber products. Adhesive free laminated timber is 

under investigation as the Volatile Organic Compounds (VOCs) in adhesives are not conductive to 

recycling and the ability to create timber structures without these adhesives allows the material to find 

secondary life, further increasing the sustainability of the material. The performance of adhesive free 

mass timber systems is dependent on the materials and manufacturing processes. 149 In 2020, an 

adhesive free, 100% timber building was constructed as a demonstrator in Liverpool. 150 A study 

undertaken on the feasibility of homegrown timber (larch) for DLT applications151 concluded that this is 

possible in principle. 

Nail Laminated Timber (NLT) uses nails or screws to connect timber beams to create monolithic slab 

panels. NLT construction is a traditional technique which has begun to gain interest in recent years as it 

 

 
 

142
 https://www.prnewswire.com/news-releases/global-cross-laminated-timber-market-to-2027---europe-is-projected-to- 

register-the-largest-market-share-301551946.html 

143 https://www.morningstar.co.uk/uk/news/220649/mass-timbers-meteoric-rise-is-literal-and-long-lasting.aspx 
 

144 https://www.sciencedirect.com/science/article/pii/S2212827121004881 
 

145 https://www.be-st.build/case-studies/robotics-clt-tackling-the-uk-housing-challenge/ 
 

146 https://theconstructor.org/building/building-material/laminated-veneer-lumber-construction-material/563661/ 
 

147 https://www.build-back-rural.com/post/why-dowel-laminated-timber 
 

148 https://www.nweurope.eu/media/6498/brochuredigitalfinal1_toweb_20190515rev.pdf 
 

149https://www.researchgate.net/publication/342338230_Development_and_structural_behaviour_of_adhesive_free_lamin 

ated_timber_beams_and_cross_laminated_panels 
 

150 https://news.liverpool.ac.uk/2020/03/16/engineers-build-adhesive-free-100-timber-building-at-ness-gardens/ 
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can be readily fabricated, and generally does not require dedicated manufacturing materials.152 NLT can 

be used with locally sourced materials, making it an attractive Low Carbon prospect. NLT is typically used 

for flooring due to its light weight. Innovate UK’s Sustainable Innovation Fund supported Scottish grown timber 

use and the CLT and NLT superstructure developed was featured as a demonstrator during COP26.153 

6.2 Supply Chain Framework 
 

The supply chain framework for Mass Timber is provided below in Figure 19. The supply chain, when 

categorised appears simpler that those outlined previously. However, the particular processing and 

assembly are entirely based on the mass timber systems devised. It should also be recognised that there 

are various approaches and the ‘manufacturing/assembly’ category aims to cover a comprehensive 

selection of manufacturing processes. In spite of this, it is evident that there are few capabilities within 

Scotland and due to the nature of offsite construction, many of the mass timber producers will 

undertake elements of assembly/manufacturing for greater controllability and value add. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

152 https://www.thinkwood.com/mass-timber/nail-laminated-timber-nlt 
 

153 https://www.ribaj.com/products/manufactured-scottish-timber-housing-unit-showcases-at-cop26 

https://www.thinkwood.com/mass-timber/nail-laminated-timber-nlt
https://www.ribaj.com/products/manufactured-scottish-timber-housing-unit-showcases-at-cop26
https://www.thinkwood.com/mass-timber/nail-laminated-timber-nlt
https://www.ribaj.com/products/manufactured-scottish-timber-housing-unit-showcases-at-cop26
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Figure 19: Mass Timber Supply Chain Structure 
 

 
6.2.1 Materials 

The raw materials used in the production of mass timber systems are primarily wood, adhesives, 

chemical treatments, metal or wooden fasteners. 

There is a natural variation in the mechanical properties of wood, from the different species, moisture 

content down to individual knots and defects. For use in structural applications, all timber must be 

graded according to its characteristic values for strength, stiffness, and density. According to BS EN 

338:2016, softwoods are graded from C14 to C50, with higher numbers signifying higher strength, 
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stiffness, and density 154 . Scottish commercial timber is typically readily available at grade C16 155 , 

whereas imported softwoods are typically graded C24. Is worth noting that Scotland can produce C24 

timber, however the level of wastage associated means this is commercially unviable. 

Timber used in construction and timber framed building kits frequently specify a requirement for C24 

grade throughout, despite the fact it is commonly acknowledged that C16 grade would be fit-for- 

purpose in wall constructions, with C24 timber being used for roof truss construction156,157. Virtually 

none of the timber processed in Scotland enters the mass timber supply chain. 

Whilst there are ongoing efforts to better understand and improve the quality of locally sourced 

timber158,159 it is also recognised that the perception of the homegrown timber represents a significant 

barrier to its uptake. Domestic production of mass timber systems could reduce costs to the Scottish 

construction sector by 10% compared to imported product, with the additional benefit of reduced 

carbon emissions from transportation.160 This potential cost reduction of domestically produced mass 

timber could increase demand from the construction sector. 

For CLT, softwood species such as spruce are commonly used, however, manufacture using Larch, Fir, 

Douglas Fir, Pine or other timber species is feasible. Spruce, European Larch, Siberian Larch and Douglas 

Fir are the most common timber species used in glulam applications.161 LVL and NLT similarly incorporate 

spruces with a range of alternatives available. It is, therefore, prudent to consider a limited selection of 

timber species, namely Spruce, Larch, Fir and Pine. 

Modern engineered timber construction has been advanced through the use of structural adhesives. 

chemical bonding agents have enabled development of lightweight, high strength, structural products. 

Adhesives used in mass timber systems are based on the requirements of the end product. Common 

adhesives include; Phenol-formaldehyde resin or phenolic resin (PH), Phenol-resorcinol-formaldehyde 

(PRF), Resorcinol-formaldehyde (RF), Melamine-urea-formaldehyde (MUF), Polyurethane (PUR) and 
 
 
 
 

 

154 Sustainable construction timber: Sourcing a specifying local timber, Forestry Commission - 

http://www.forestryscotland.com/media/319379/sustainable%20construction%20timber.pdf 

155 Designing housing with Scottish timber, Forestry Commission - 

www.forestry.gov.scot/images/corporate/pdf/DesigningHousingwithScottishTimber03.pdf 
 

156 https://blogs.napier.ac.uk/cwst/5q/ 
 

157 Using Local Timber – Contributing to Sustainable Construction: Guidance for North Scotland - 

www.aberdeenshire.gov.uk/media/8113/2010_1usinglocaltimberinsustainableconstruction- 

guidancefornorthscotlandoctober2010.pdf 

158 https://www.transformingtimber.co.uk/ 
 

159 https://newsblogsnew.ihbc.org.uk/?p=30431 
 

160 https://www.pbctoday.co.uk/news/mmc-news/transforming-homegrown-timber/100690/ 
 

161 https://www.bucklandtimber.co.uk/timber- 

species/#:~:text=The%20most%20common%20timber%20used,(Scotts%20Pine)%20and%20Oak. 

http://www.forestryscotland.com/media/319379/sustainable%20construction%20timber.pdf
http://www.forestry.gov.scot/images/corporate/pdf/DesigningHousingwithScottishTimber03.pdf
https://blogs.napier.ac.uk/cwst/5q/
http://www.aberdeenshire.gov.uk/media/8113/2010_1usinglocaltimberinsustainableconstruction-guidancefornorthscotlandoctober2010.pdf
https://www.transformingtimber.co.uk/
https://newsblogsnew.ihbc.org.uk/?p=30431
https://www.pbctoday.co.uk/news/mmc-news/transforming-homegrown-timber/100690/
https://www.bucklandtimber.co.uk/timber-species/#%3A~%3Atext%3DThe%20most%20common%20timber%20used%2C(Scotts%20Pine)%20and%20Oak
http://www.forestryscotland.com/media/319379/sustainable%20construction%20timber.pdf
http://www.forestryscotland.com/media/319379/sustainable%20construction%20timber.pdf
http://www.forestry.gov.scot/images/corporate/pdf/DesigningHousingwithScottishTimber03.pdf
https://blogs.napier.ac.uk/cwst/5q/
http://www.aberdeenshire.gov.uk/media/8113/2010_1usinglocaltimberinsustainableconstruction-guidancefornorthscotlandoctober2010.pdf
http://www.aberdeenshire.gov.uk/media/8113/2010_1usinglocaltimberinsustainableconstruction-guidancefornorthscotlandoctober2010.pdf
https://www.transformingtimber.co.uk/
https://newsblogsnew.ihbc.org.uk/?p=30431
https://www.pbctoday.co.uk/news/mmc-news/transforming-homegrown-timber/100690/
https://www.bucklandtimber.co.uk/timber-species/#%3A~%3Atext%3DThe%20most%20common%20timber%20used%2C(Scotts%20Pine)%20and%20Oak
https://www.bucklandtimber.co.uk/timber-species/#%3A~%3Atext%3DThe%20most%20common%20timber%20used%2C(Scotts%20Pine)%20and%20Oak
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Emulsion-polymer-isocyanate (EPI).162, 163 PUR structural adhesives are one of the most prevalent and 

many of these are manufactured by German companies such as Henkel164. No manufacturers of suitable 

adhesives have been identified within Scotland. Bio-based alternatives, which reduce the need for oil- 

based precursors are under investigation165 but again, there is little evidence of this activity within 

Scotland. 

It should also be noted that many CLT projects require incorporation of steel frame sections to ensure 

technical compliance, for example, steel frames may be used to effectively brace long spans or to 

provide assurances surrounding fire protection. Many hybrid systems are therefore devised using both 

of these materials. The manufacture of structural steel framing systems is established within Scotland 

and the capabilities of existing steel frame design and manufacture are unlikely to be challenged by their 

incorporation alongside mass timber systems given the remit of standard architectural building projects. 

Rothoblaas are an Italian company specialising in component design and manufacture for timber 

products. Many of their products are used for solid timber but can be utilised for mass timber also.166 

Rothoblaas maintain a presence within the UK; however, manufacturing of these components is 

undertaken out with the UK. 

6.2.2 Manufacture/Assembly 

The manufacture of Mass Timber systems is similar across the product types, with the ability to create 

homogenised and well bonded product, key to the success of adhesive based, mass timber products. 

The core equipment used to create mass timber systems is the press. The press is an integral part of the 

process in that it is used to compress the timber and adhesive together to create strongly bonded timber 

product. BE-ST was responsible for the UK’s first large bed vacuum press for the production of cross 

laminated timber and other glued laminated products. 

The largest manufacturers exporting CLT to the UK167 are Binderholz (established in Austria in1950, 

glulam production in 1996), KLH (Austria, 2005) and Stora Enso (Finland, 1300s, 1998 in current form). 

Binderholz’s purchase of BSW Timber168 has the potential to lead to the creation of a Scottish CLT 

manufacturing facility. This acquisition means it now has a total of 14 operations in the UK, of which 9 

 
 

162
 https://newnordictimber.com/articles/adhesives-in-engineered-timber 

 

163 https://www.glued-laminated-timber.com/glued-laminated-timber/adhesives/mn_42533 
 

164 https://www.henkel.com/brands-and-businesses/adhesive-technologies 
 

165 https://lnu.se/en/research/searchresearch/research-projects/project-bio-based-polyurethane-adhesives-for-cross- 

laminated-timber/ 

166 https://www.rothoblaas.com/clt-and-mass-timber 
 

167 https://www.masstimberacademy.com/post/austrian-clt-giant-acquires-uk-s-largest-sawmill- 

operator#:~:text=Taking%20each%20of%20these%20in,facilities%20to%20meet%20international%20demand. 

168 https://www.binderholz.com/en-us/news/details/successful-closing-binderholz-group-completes-the-acquisition-of-the- 

largest-british-sawmill-group/ 
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are based in Scotland169. BSW Timber were already involved in small-scale trial production of CLT from 

Sitka spruce prior to this acquisition and Binderholz have experience in CLT production and automation. 

LVL, however, is manufactured from thin wood veneers under high temperatures and pressures, as LVL 

is prone to decay at high moisture content, it is either treated during manufacture by impregnating the 

veneers or surface-treated post-manufacture.170 James Jones and Sons Ltd, the UK’s largest privately 

owned sawmill, timber engineering and pallet manufacturer171. The company recently purchased XLam, 

one of the only CLT manufacturers in the Southern hemisphere. LVL is supplied in partnership with Stora 

Enso and CLT with Binderholz.172 The site in Forres is set to be expanded in the need future to include 

R&D, processing and new technology.173 

Kerto LVL174 has been used in a variety of projects across Scotland, including the Macallan Distillery and 

Visitor Experience. 

Makar175 were involved in the manufacture of test NLT components using UK Sitka Spruce and DLT from 

Larch. 176 . Glenalmond Timber is a leading supplier of engineered glulam beams alongside more 

traditional timber products and fixings, the glulam product is imported from Germany however.177 

6.2.3 Installation 

Amongst designers, suppliers and potential users of mass timber systems, there appears to be a growing 

interest and demand for installation capability which is not yet available. Typically, installation is 

undertaken by those associated with the material suppliers where it is not uncommon for European 

installation teams to be brought over to complete installation. 

Glulam Solutions Ltd are stated to be Scotland’s only timber engineering contractor. Their partners 

include; Mayr-Melnhof Holz (glulam producer, Germany)178 and Skonto (CLT manufacture, Latvia)179. 

 
 

 

169 https://www.binderholz.com/en-us/company/locations/ 
 

170 
 

https://www.designingbuildings.co.uk/wiki/Laminated_veneer_lumber_LVL#:~:text=Laminated%20veneer%20lumber%20(LV 

L)%20is,thinly%20under%20heat%20and%20pressure. 

171 https://www.jamesjones.co.uk/about-us/james-jones-history 
 

172 https://www.jamesjones.co.uk/products-and-services/engineered-timber/ 
 

173 https://www.timber-online.net/wood_products/2022/04/james-jones.html 
 

174 https://www.metsagroup.com/en-gb/metsawood/products-and-services/products/kerto-lvl/ 
 

175 https://makar.co.uk/ 
 

176 https://materials.ads.org.uk/wp-content/uploads/2019/12/2_WP_Research-Methodology-Into-Mass-Timber.pdf 
 

177 https://glenalmondtimber.com/products/engineered-timber/glulam/ 
 

178 https://www.mm-holz.com/en/home/ 
 

179 https://www.crosstimbersystems.com/ 
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Glulam Solutions Ltd are establishing CNC manufacturing technologies to enable manufacture of 

advanced glulam components. 

Carbon Dynamic180 (Scotland) specialises in off-site modular construction using CLT and wood fibre 

insulation 

As Scotland emerges past demonstrator projects, the number of installers required will increase 

considerably. Given the nature of prefabrication and mass timbers suitability for use with offsite 

fabrication, it is anticipated that installers involved in the installation of modular constructed buildings 

should be able to transfer into this market with sufficient training. 

6.2.4 Support Infrastructure 

The supply chain from raw material to finished mass timber products must also consider the supporting 

infrastructure and industries, where the forestry industry is critical to the wider timber industry and 

those involved in the research, specification, and development of mass timber solutions. 

Fundamental and applied research 

• The Institute for Sustainable Construction (Edinburgh Napier University) has renowned 

expertise in timber engineering and innovation for the built environment. 181 This contains 

Centre for Offsite Construction + Innovative Structures (COCIS). They have been involved in a 

variety of projects to determine the feasibility of homegrown timber, BIM enabled assessment 

of CLT Construction from a health and safety perspective182. They have also developed resources 

for the Construction Industry Training Board (CITB). 

• Robert Gordon University's Scott Sutherland School of Architecture and Built Environment are 

conducting research into an innovative housing construction using robotic assembly.183 

• The Timber Trade Federation184 have a membership covering 80% of the £10 billion UK timber 

industry and provide case studies, resources and training across a variety of timber uses. Their 

membership list has been interrogated and Scottish companies extracted. 

• Timber Development UK (TDUK) has signed a strategic partnership with Edinburgh Napier 

University and the New Model Institute for Technology and Engineering (NMITE) to improve 

knowledge and skills in timber design and construction.185 This will also be used to inform a 

set of short practical courses being developed by NMITE’s Centre for Advanced Timber 

Technology. 

 

 
 

180 https://carbondynamic.com/ 
 

181 https://www.napier.ac.uk/research-and-innovation/research-search/centres/institute-for-sustainable-construction 
 

182 https://www.napier.ac.uk/~/media/worktribe/output-1303256/bim-enabled-health--safety-analysis-of-cross-laminated- 

timber-onsite-assembly-process.pdf 

183 https://www.rgu.ac.uk/news/news-2019/1873-rgu-researching-innovative-robotic-timber-construction-methods 
 

184 Timber Trade Federation, https://ttf.co.uk/about-ttf-timber-trade-federation/ 
 

185 https://www.scottishconstructionnow.com/articles/timber-development-uk-moves-to-set-skills-agenda-with-edinburgh- 

napier-partnership 

https://carbondynamic.com/
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Scientific and technical support 

• Confor are a membership organisation that support sustainable forestry and wood-using 

businesses through political engagement, market promotion and supporting members interests 

with member events and resources.186 

• The Mass Timber Academy187, by Timber Design Initiatives Ltd188, provides in-depth knowledge 

of the different solid laminate timber systems and CPD courses and resources for architects, 

engineers, planners amongst others. 

• Ecosystems Technologies Ltd is a Commercial Accelerator who seek to channel the rich R&D 

emerging from academic institutions and innovators into applied innovation, providing early 

demonstration and driving scaling through early adoption. The company have, therefore, been 

involved in a variety of projects, such as the a Zero Carbon ‘GenZero’ school prototype for UK Gov’s 

Dept for Education189 alongside Mott Macdonald. 

• Offsite Solutions Scotland is an industry led co-operative dedicated to growth in the sector190. 

There is a strong market opportunity for Mass Timber to be used in offsite construction and co- 

operation in shared technical/innovation projects, and research and development enabled by 

this co-operative could accelerate the industry. 

• The Timber Accelerator Hub was initiated in Autumn 2020 by ASBP191 in response to a significant 

shift in UK construction industry attitudes towards timber construction in the wake of the 

Grenfell Tower incident. 

• Stora Enso, whilst no physical location in Scotland, has produced a resource hub and dedicated 

design tools to enable use of mass timber192. 

Design specification capabilities 

Decision making in some instances is not wholly within the remit of architects or planners. Often, 

decisions are made in the early stages of a project to specify the overall construction project. Local 

authorities, developers and investors have considerable sway over the fundamental specifications for 

building projects and a high level of understanding and familiarity with performance and capabilities of 

mass timber systems is likely to influence uptake. This is evidenced in the case with Merckinch Primary 
 
 
 
 
 
 

 

186 https://www.confor.org.uk/ 
 

187 https://www.masstimberacademy.com/ 
 

188 https://www.timberdesigninitiatives.eu/ 
 

189 https://www.mottmac.com/article/70275/genzero-schools 
 

190 https://offsitesolutionsscotland.co.uk/ 
 

191 https://asbp.org.uk/ 
 

192 https://projectscot.com/2021/11/stora-enso-unveils-new-resource-hub-for-architects-and-developers/ 

https://www.confor.org.uk/
https://www.masstimberacademy.com/
https://www.timberdesigninitiatives.eu/
https://www.mottmac.com/article/70275/genzero-schools
https://offsitesolutionsscotland.co.uk/
https://asbp.org.uk/
https://projectscot.com/2021/11/stora-enso-unveils-new-resource-hub-for-architects-and-developers/
https://www.confor.org.uk/
https://www.masstimberacademy.com/
https://www.timberdesigninitiatives.eu/
https://www.mottmac.com/article/70275/genzero-schools
https://offsitesolutionsscotland.co.uk/
https://asbp.org.uk/
https://projectscot.com/2021/11/stora-enso-unveils-new-resource-hub-for-architects-and-developers/
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where the decision to value-engineer the original design to incorporate hybrid glulam and CLT was 

undertaken jointly between Robertson and the Highland Council193. 

ESG governance194 is likely to play a part in private construction projects where investors involvement 

in the projects may impact the uptake of mass timber. There is a potential risk of disconnection between 

the skillsets involved in green financing and those in determining assessing and constructing mass timber 

systems, therefore it is imperative that education is provided to foster meaningful collaborations. 

One article states that a relatively small proportion of UK construction professionals have sufficient 

knowledge to confidently encourage clients towards mass timber construction195. However, companies 

such as CCG (Scotland) Limited are increasingly using mass timber products such as CLT in their 

projects.196 

Where architects and structural engineers have the capability to specify mass timber solutions, this is 

often a collaborative venture between either a mass timber specialist or the mass timber manufacturer 

themselves. The directory includes a selection of architects who are known to have been involved in 

mass timber projects, however it must be noted that this does not guarantee expertise in this area. 
 

6.3 Identify and map companies 
 

Companies involved in the Mass Timber Supply chain have been detailed in a separate Supply Chain 

Directory which has been provided as a separate Excel document. The following section provides a 

summary of the identification and mapping of the companies in the directory. 

A total of 35 companies were identified across the supply chain, broken down as follows: 

• Raw Materials – 1 4 

• Manufacturing/Assembly - 11 

• Installer - 6 

• Specifier - 17 

• Supporting Development - 12 

 
There is the possibility that companies have highlighted specification capabilities which may be 

outsourced and not immediately visible. It should also be noted that architects with the ability to specify 

mass timber systems are expected to increase given some of the newly devised courses to improve 

adoption of mass timber more generally. 

 
 
 

 

193 https://www.robertson.co.uk/project/merkinch-primary-school-and-family-centre 
 

194 Environmental, social, and governance (ESG) criteria are a set of standards for a company’s behaviour used by socially 

conscious investors to screen potential investments. Environmental criteria consider how a company safeguards the 

environment, includes for example, corporate policies addressing climate change. 

195 https://www.masstimberacademy.com/post/the-need-for-mass-timber-education-in-the-uk-today 

196
 https://projectscot.com/2019/04/innovative-clt-utilised-on-new-affordable-housing-development-in-glasgow/ 

https://www.robertson.co.uk/project/merkinch-primary-school-and-family-centre
https://www.masstimberacademy.com/post/the-need-for-mass-timber-education-in-the-uk-today
https://www.masstimberacademy.com/post/the-need-for-mass-timber-education-in-the-uk-today
https://projectscot.com/2019/04/innovative-clt-utilised-on-new-affordable-housing-development-in-glasgow/
https://www.robertson.co.uk/project/merkinch-primary-school-and-family-centre
https://www.masstimberacademy.com/post/the-need-for-mass-timber-education-in-the-uk-today
https://projectscot.com/2019/04/innovative-clt-utilised-on-new-affordable-housing-development-in-glasgow/
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In terms of assessing the supply chain turnover and employment figures, it should be recognised that 

many of the larger companies, for example CCG (Scotland) Ltd, will not be wholly dedicated to mass 

timber systems as they are heavily involved in the wider construction industry. Additionally, there is the 

possibility that companies have highlighted specification capabilities which may be outsourced and this 

is not immediately visible. 

Across the supply chain, the total turnover identified is £1,896,007,435, however this is heavily skewed 

as only 12 of the companies have publicly available turnover values and these tend to be the larger 

companies, where many of the specialist companies within the supply chain are small and thus not 

required to publish turnover figures. Saint-Gobain Construction Products UK Limited (trading as 

International Timber), BSW Timber Ltd, James Donaldson Group Ltd, James Jones & Sons Ltd and CCG 

(Scotland) Ltd all have reported turnovers in excess of £150,000,000. When only considering ‘Raw 

Materials’ suppliers, the turnover accounts for 78.7% (£1,492,787,065) of the turnover identified 

within the supply chain. For ‘Manufacturing/Assembly’, only Robertson Timber Engineering Ltd are 

included in the turnover calculation (£13,863,000). Higher levels of turnover at the start of the supply 

chain suggests that more could be done within Scotland to add value to the supply chain through 

product development. 

Similarly, the number of employees across the supply chain totals 750 employees. Where there has 

been a breakdown in information highlighting sales versus production staff, only the production staff 

have been accounted for in this calculation, please note that both the overall and production figures 

are provided in the attached excel. 

6.3.1 Case Study 

The following case study demonstrates how Glulam Solutions has exploited supply chain opportunities. 



Page 85 

 

 

 

C
as

e 
St

u
d

y  
 
Glulam Solutions Ltd 

COMPANY OVERVIEW 
Glulam Solutions Ltd, based in Inverurie, seek to identify and transfer 
best practice and knowledge from Europe, offering new integrated 

mass timber solutions to UK based construction companies. The 

company have been marketing, coordinating, distributing, supplying, 

and installing high performance, low carbon, sustainable, timber 

engineered structures across the UK for the past 11 years. 

 
The moves towards Net Zero and the general awareness of the 

carbon impact of construction have influenced the interest and 

uptake of mass timber, where the carbon sequestration, health 

benefits, passive heating/cooling and reduced wastage associated 

with offsite construction are strong drivers. 

 
The key challenges faced by the company include: 

• Limited supply chain maturity in Scotland, the UK. 

• General education gap, e.g., understanding of fire and 

acoustic performance. 

• UK Building regulations do not promote innovation, or non- 

typical construction. 

• Lack of homegrown expertise means recruitment has 

necessitated considerable training. 

• Certification can be different in the UK and Europe. 

• Insurance hurdles, private companies are risk adverse and 

some insurers will not cover mass timber construction, 

reducing confidence in mass timber 

EXPLOITATION OF SUPPLY CHAIN OPPORTUNITIES 
The company identified an opportunity for mass timber, in particular 
glulam, for use in the UK. Leveraging their timber frame expertise, 

the company were able to attain a position at the forefront of 

Scotland’s mass timber industry. The company exploited the 

opportunity for mass timber construction, in particular glulam, with 

CLT usage also increasing substantively in the past 3-4 years. 

 

• Sourcing from a variety of locations across Europe enables 

optimised material properties, price and product forms for 

specific projects. 

• Glulam Solutions boast an inhouse design team who are 

able to design and specify construction details. 

• Inhouse expertise has grown through experience, retaining 

strong body of knowledge internally. 

• Mass timber from Scottish grown timber would require 
substantial investment to enable manufacturing. 

• The incorporation of mass timber systems is expected to 

grow in the near future. 

• The company are able to showcase mass timber systems 

they have already constructed, increasing buy-in from 

potential clients. This precedent increases confidence in 

mass timber more generally. 

• The nature of offsite construction means reduced site 

timescales, minimal waste, product quality control (e.g., 

airtightness of construction) and increased cost 
controllability. 

Further Information 
Contact Name: Syd Birnie, Director 

Company website: http://www.glulamsolutions.co.uk/ 

http://www.glulamsolutions.co.uk/
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6.4 SWOT and Gap Analysis 
 

6.4.1 Strengths 

The Scottish Government has committed to increasing the volume of Scottish timber for use in the 

construction industry getting more Scottish timber into construction, aiming to achieve 2.6 million m3, 

annually, by 2021/22197. This policy support provides a positive driver for the future growth of mass 

timber systems198. 

The supporting infrastructure for mass timber is growing and the research undertaken to date to enable 

the wider use of Scottish grown timber has the potential to be transformational for the mass timber 

industry, the presence of BE-ST, the Institute for Sustainable Construction and other key stakeholders is 

therefore a significant strength for the supply chain development. Given the predominance of timber 

frame construction in Scotland and the location of forestry resources, Scotland has a favourable position 

within the UK for mass timber panel/beam manufacturing facilities. 

Construction materials currently account for 11% of global C02 emissions; to help mitigate the climate 

crisis, this must be reduced. However, at the same time, global housing demands are expected to double 

by 2060. Where sustainably managed, engineered wood elements represent a less carbon-intensive 

material than traditional materials such as concrete or steel. Substituting wood for conventional building 

materials reduces emissions by 69%.199 The current demand for CLT is modest within Scotland, this 

demand is expected to rise with the moves to Net Zero and it is therefore opportune for companies to 

begin developing offerings within the mass timber sector. Otherwise the volumes of material imported 

will continue to increase considerably. 

The use of timber is generally attractive. It is important to understand the motivations for using wood 

in construction to better enable uptake of this carbon efficient material. A study in Canada found that 

sustainability, technical aspects, cost and building erection speed were the main motivations for 

incorporation of timber200. 

Repurposing and recycling are both feasible for mass timber products. Mass timber allows a wider array 

of material quality into the supply chain than traditional timber constructions. As these can be 

constructed from smaller pieces, this allows lower quality wood to be used in certain aspects, meaning 

there are fewer waste products. The more homegrown timber that can be used for high value mass 

 
 
 
 

 

197 https://www.ukconstructionmedia.co.uk/sectors/housing/scottish-timber-plants-seed-of- 

sustainability/#:~:text=%E2%80%9CThe%20Scottish%20Government%20is%20committed,year%20by%202021%2F2022.%E2 

%80%9D 
 

198 https://www.structuraltimber.co.uk/assets/stainsurersguidetomasstimberfinal.pdf 
 

199 https://doi.org/10.1016/j.dibe.2020.100030 
 

200 

 

https://ojs.cnr.ncsu.edu/index.php/BioRes/article/view/BioRes_12_1_546_Gosselin_Main_Motivations_Barriers_Wood_Use 

https://www.structuraltimber.co.uk/assets/stainsurersguidetomasstimberfinal.pdf
https://doi.org/10.1016/j.dibe.2020.100030
https://ojs.cnr.ncsu.edu/index.php/BioRes/article/view/BioRes_12_1_546_Gosselin_Main_Motivations_Barriers_Wood_Use
https://www.ukconstructionmedia.co.uk/sectors/housing/scottish-timber-plants-seed-of-sustainability/#%3A~%3Atext%3D%E2%80%9CThe%20Scottish%20Government%20is%20committed%2Cyear%20by%202021%2F2022.%E2%80%9D
https://www.ukconstructionmedia.co.uk/sectors/housing/scottish-timber-plants-seed-of-sustainability/#%3A~%3Atext%3D%E2%80%9CThe%20Scottish%20Government%20is%20committed%2Cyear%20by%202021%2F2022.%E2%80%9D
https://www.ukconstructionmedia.co.uk/sectors/housing/scottish-timber-plants-seed-of-sustainability/#%3A~%3Atext%3D%E2%80%9CThe%20Scottish%20Government%20is%20committed%2Cyear%20by%202021%2F2022.%E2%80%9D
https://www.structuraltimber.co.uk/assets/stainsurersguidetomasstimberfinal.pdf
https://doi.org/10.1016/j.dibe.2020.100030
https://ojs.cnr.ncsu.edu/index.php/BioRes/article/view/BioRes_12_1_546_Gosselin_Main_Motivations_Barriers_Wood_Use


 Page 87 

 

 

 
 
 

timber usage, the stronger the economic benefits of forestry operations.201 Scotland has a strong logging 

and forestry sector domestically which can support this emerging sector. 

6.4.2 Weaknesses 

One of the key issues facing the mass timber industry is the underlying skills base and capabilities within 

the supply chain. The forestry and timber industry are known to be experiencing skills shortages202, 

where the Institute of Chartered Foresters has issued a paper to ministers across the UK addressing the 

skills shortage in the forestry industry. There are a variety of supporting bodies seeking to reduce the 

skills shortage (Lantra Scotland203, SFTT204 skills working group205). There are a variety of educational 

resources available across the industry in relation to mass timber construction, however in spite of this, 

stakeholder interviews suggested education remained a key concern in regards to scaling up of the 

industry within Scotland. A predicted extra 25,250 workers will be needed from 2022 to 2026 to support 

the construction industry in Scotland.206 

The growth in interest in the sector is organic and mainly spread via ‘word of mouth’, where stakeholders 

interviewed indicated that there were concerns that a career in timber is not sufficiently attractive. 

Challenging the perceptions and gathering interest in the sector requires considerable effort for the long 

term sustainability of the industry. 

It is posited that there may be bottlenecks in the supply chain if the use of mass timber systems increases 

significantly as whilst there are the capabilities within Scotland to deliver such projects, scaling up is 

likely to present considerable challenges. Demonstrator projects have been reliant on shared equipment 

and resources which means capital investment is likely to be required to facilitate commercialisation, a 

report by Edinburgh Napier University estimates the minimum capital expenditure required for the 

categories of mass timber in Figure 20.207 
 
 
 
 
 
 
 
 
 
 

 
 

201 https://redshift.autodesk.com/articles/mass-timber 
 

202 https://www.forestryjournal.co.uk/features/18915505.right-people-right-place-right-time/ 
 

203 https://www.scotland.lantra.co.uk/careers/sector/366/trees-and-timber 
 

204 https://forestryscotland.com/ 
 

205 https://forestryscotland.com/technical-sub-groups/sftt-skills-working-group/ 

206
 https://www.citb.co.uk/media/aihkbqku/scotland-lmi-final.pdf 

 

207 https://materials.ads.org.uk/wp-content/uploads/2019/12/2_WP_Research-Methodology-Into-Mass-Timber.pdf 

https://redshift.autodesk.com/articles/mass-timber
https://www.forestryjournal.co.uk/features/18915505.right-people-right-place-right-time/
https://www.scotland.lantra.co.uk/careers/sector/366/trees-and-timber
https://forestryscotland.com/
https://forestryscotland.com/technical-sub-groups/sftt-skills-working-group/
https://www.citb.co.uk/media/aihkbqku/scotland-lmi-final.pdf
https://materials.ads.org.uk/wp-content/uploads/2019/12/2_WP_Research-Methodology-Into-Mass-Timber.pdf
https://redshift.autodesk.com/articles/mass-timber
https://www.forestryjournal.co.uk/features/18915505.right-people-right-place-right-time/
https://www.scotland.lantra.co.uk/careers/sector/366/trees-and-timber
https://forestryscotland.com/
https://forestryscotland.com/technical-sub-groups/sftt-skills-working-group/
https://www.citb.co.uk/media/aihkbqku/scotland-lmi-final.pdf
https://materials.ads.org.uk/wp-content/uploads/2019/12/2_WP_Research-Methodology-Into-Mass-Timber.pdf
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Figure 20: Capital expenditure estimations to establish mass timber facilities 
 

 
6.4.3 Opportunities 

There is a tendency for companies to vertically integrate within the supply chain, ensuring that they are 

able to fulfil more of the ‘value add’ activities in-house. Whilst this can lead to pockets of innovation; 

where development is contained within individual supply chains, it can also be transformational for 

companies who can streamline, automate and enhance processes to optimise the manufacture of mass 

timber solutions. Vertical integration within the supply chain also reduces impacts of price volatility 

A 10% cost saving by using local timber as opposed to imported product represents a real supply chain 

opportunity for companies in Scotland. Domestic production has additional benefits of reduced carbon 

emissions from transportation and supporting local economies. This reduced price point could further 

influence the uptake of mass timber. 

Regulation and testing would enable increased use of recycled or reused material from for example post 

demolition, according to the Build-in-Wood208 project which aims to assess the feasibility of recycled 

wood mass timber systems.209 Similar research is being undertaken by UCL.210 There are initiatives in 

Norway to increase the circularity of the wood economy.211 This could be leveraged to localise mass 

timber supply. 

Modern Methods of Construction (MMC) is the umbrella term used to describe a process which focuses 

on off-site construction techniques, comprising of mass production, modular construction and factory 

assembly, as alternatives to traditional building. With the current fluctuating price of raw materials 

across the construction industry, modular construction of mass timber systems represents an 

opportunity for increased cost controllability. MMC are well suited to mass timber systems as the ethos 

 
 
 
 

 

208 https://www.build-in-wood.eu/post/used-wood-in-new-clt 
 

209 https://www.sciencedirect.com/science/article/pii/S0950061822013101 
 

210 https://discovery.ucl.ac.uk/id/eprint/10092625/1/SCMT5_Rose%20%26%20Stegemann_Cross- 

Laminated%20Secondary%20Timber_FINAL.pdf 

211 https://www.nibio.no/en/projects/circular-use-of-wood-for-increased-sustainability-and-innovation-circwood 

https://www.build-in-wood.eu/post/used-wood-in-new-clt
https://www.sciencedirect.com/science/article/pii/S0950061822013101
https://discovery.ucl.ac.uk/id/eprint/10092625/1/SCMT5_Rose%20%26%20Stegemann_Cross-Laminated%20Secondary%20Timber_FINAL.pdf
https://www.nibio.no/en/projects/circular-use-of-wood-for-increased-sustainability-and-innovation-circwood
https://www.build-in-wood.eu/post/used-wood-in-new-clt
https://www.sciencedirect.com/science/article/pii/S0950061822013101
https://discovery.ucl.ac.uk/id/eprint/10092625/1/SCMT5_Rose%20%26%20Stegemann_Cross-Laminated%20Secondary%20Timber_FINAL.pdf
https://discovery.ucl.ac.uk/id/eprint/10092625/1/SCMT5_Rose%20%26%20Stegemann_Cross-Laminated%20Secondary%20Timber_FINAL.pdf
https://www.nibio.no/en/projects/circular-use-of-wood-for-increased-sustainability-and-innovation-circwood
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is aligned, waste is minimised, prefabrication is possible and processes are controllable. This represents 

a good opportunity to develop a supply chain here. 

Recent research has highlighted  the  impact  of  natural  materials  used  in  workplace  and  schools  

on productivity and wellbeing.212 This is purported to be a key driver for the use of mass timber in    the 

construction of schools. 

6.4.4 Threats 

One of the key challenges faced by the Mass Timber industry is the need for skills development across 

the supply chain and in particular for those involved in key decision making. Resources and CPD courses 

are becoming increasingly common; however, this is assessed as an area of concern as there is no 

recognised pathway to a career within the industry, which can reduce the attractiveness and confidence 

that this is a viable, long term career path. It was also indicated during stakeholder consultations that 

recruitment could be challenging with difficulty in sourcing skilled employees. 

Construction within the UK has a tendency to be risk averse, in part this is impacted by developers being 

constrained by insurances 213 and a general reluctance to deviate from unfamiliar construction 

systems/techniques as failure in the construction industry can impact business significantly. Mass 

Timber Risk Consulting Ltd (London)214 was founded in 2022 as a direct response to the frustrations 

surrounding the insurability and lack of knowledge around the use of mass timber. 

European Timber is more established and represents a significant threat to the development of a strong 

Scottish based manufacturing centre. The skills and knowledge within Europe, in particular in relation to 

process development and automation may lead to further reduced costs and impact the 

competitiveness of a Scottish supply. 

Most CLT manufactured in Europe is produced from timber grown and harvested in Austria and 

Germany, these are heavily forested countries with 48% and 32% respectively, with established forestry 

industries.215 In contrast, only 18.5% of Scotland is forested. An estimated 3 million m³ of glulam will be 

produced in Austria and Germany and £1.2million m3 of CLT in the DACH region, Italy and Czech Republic 

in 2021. 216,217 This combination of a skills deficit and European market dominance is of concern as this 

can lead to those within the industry relocating to the opportunities elsewhere, further impacting 

Scottish capabilities. 

These have been presented in a SWOT matrix as follows: 
 
 
 

 

212
 https://www.theultimaterenewable.com.au/images/doc-1624-pollinate-health-report---february-2018.pdf 

 

213 https://builtbn.org/wp-content/uploads/TAH_online_final.pdf 
 

214 https://masstimberriskconsulting.com/ 
 

215 https://www.thinkwood.com/wp-content/uploads/2019/08/Think-Wood-Publication-100-Projects-UK-CLT.pdf 
 

216 https://www.timber-online.net/blog/biggest-clt-producers.html 
 

217 https://www.timber-online.net/blog/biggest-glulam-producers.html 

https://www.theultimaterenewable.com.au/images/doc-1624-pollinate-health-report---february-2018.pdf
https://builtbn.org/wp-content/uploads/TAH_online_final.pdf
https://masstimberriskconsulting.com/
https://www.thinkwood.com/wp-content/uploads/2019/08/Think-Wood-Publication-100-Projects-UK-CLT.pdf
https://www.timber-online.net/blog/biggest-clt-producers.html
https://www.timber-online.net/blog/biggest-glulam-producers.html
https://www.theultimaterenewable.com.au/images/doc-1624-pollinate-health-report---february-2018.pdf
https://builtbn.org/wp-content/uploads/TAH_online_final.pdf
https://masstimberriskconsulting.com/
https://www.thinkwood.com/wp-content/uploads/2019/08/Think-Wood-Publication-100-Projects-UK-CLT.pdf
https://www.timber-online.net/blog/biggest-clt-producers.html
https://www.timber-online.net/blog/biggest-glulam-producers.html
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Strengths Weaknesses 

• Presence and expertise of Institute for Sustainable Construction 
(Edinburgh Napier) including substantial research on timber 
engineering 

• Presence of BE-ST and associated innovation factory 

• Work underway to improve the perception of Scottish-grown timber. 

• Scotland has a strong logging and forestry sector domestically 

• Scotland leads the UK in terms of ambition and interest in mass timber 
as a sustainable construction material. 

• Largest lumber producer in the UK is based in Scotland (BSW) and has 
been recently purchased by Binderholz who produce CLT and glulam in 
Europe. 

• 85% of Scotland’s buildings use timber frame construction218, therefore, 
there are transferable skills within the workforce. 

• Scottish Government support on the increase of Scottish Timber for use 
in construction. 

• Given the predominance of timber frame construction in Scotland and 
the location of forestry resources, Scotland has a favourable position 
within the UK for mass timber panel/beam manufacturing facilities. 

• Mass timber systems are typically sourced via partnerships, meaning 
suppliers are engaged early in the design process and therefore it is 
difficult to source alternatives at later stages within the project due to 
the limited number of local suppliers. 

• Additional facilities are required c.f. standard timber production 
which are not currently established and will likely require capital 
investment. (Controlled processes are required to ensure 
performance, moisture content impacts adhesive strength). 

• Panel sizes in the UK are limited to 13.5m long by 3m wide as a result 
of transportation limitations, potentially impacting design capabilities 
and uptake. 

• Domestic timber does not generally match the technical performance 
required for the wider construction industry (this may also be 
perceived as an opportunity - Transforming Timber Initiative) 

• Perceptions and uncertainty regarding fire performance and 
associated building regulations complicating implementation of mass 
timber solutions 

• Disconnection between Scotland’s forestry, timber production, 

manufacturing sector, design community and the wider construction 
industry. 

• Lack of defined career paths within the industry, outdated 
perceptions of the industry 

• Limited installation capabilities, these are often sourced externally for 
large projects. 

• Significant obstacles to the uptake of timber products in construction 
remain. These include issues regarding fire risk and insurance, price 
volatility, securing sustainable and local supply chains, and addressing 
skills gaps in the use of timber.219 

 

Figure 20: Mass timber & components: SWOT Analysis – Strengths and Weaknesses 

https://woodforgood.com/news-and-views/2018/11/11/scotland-sows-the-seed-for-homegrown-timber-housing/
https://publications.parliament.uk/pa/cm5803/cmselect/cmenvaud/103/report.html#heading-6


Page 91 

 

 

 
 
 

 

Opportunities Threats 

• Scotland has expertise in timber frame construction, and this is 
currently growing in England representing a market opportunity for 
Scottish manufacturers/suppliers. 

• The UK imported £1,463 million in Sawn Wood (>6mm) in 2021, the 
ability to supply this domestically would be a considerable 
advantage. 

• Domestic timber does not generally match the technical 
performance required for the wider construction industry (this 
should be perceived as an opportunity - Transforming Timber 
Initiative). 

• Fledgling education in this area is becoming more established, 
enabling upskilling across the supply chain but this is not sufficient 
at present. 

• Mass timber becomes increasingly attractive with 
MMC/prefabrication, leading to faster construction times, reduced 
time onsite and minimized impacts of inclement weather on 
construction. 

• Mass timber cannot be purchased ‘off-the-shelf’ and therefore 

long lead times cannot be improved by switching suppliers, the 
limited number of current suppliers is also a limiting factor 

• The price of timber is rising220, which will in turn influence the price 
of mass timber systems and may make alternatives more 
favourable. 

• Reshoring of timber processing would require long term project(s) 
given the scale and forestry lifecycle. 

• Insurance treatment of mass timber systems is cautious, and there 
is limited scope to incentivise private insurance companies to offer 
policies for such products. There is a tendency to favour more 
traditional, well-established building materials. 

• Mass Timber production within central Europe is more established 
than within the UK/Scotland, political landscape (Brexit) 
complications may impact supply chains. 

• Binderholz purchase of the largest lumber producer in Scotland 
(BSW) 

Figure 21: Mass timber & components: SWOT Analysis – Opportunities and Threats 
 

 
 

218 https://woodforgood.com/news-and-views/2018/11/11/scotland-sows-the-seed-for-homegrown-timber-housing/ 

 

 
219 https://publications.parliament.uk/pa/cm5803/cmselect/cmenvaud/103/report.html#heading-6 

 
220 https://www.gov.uk/government/statistics/building-materials-and-components-statistics-may-202 

https://www.gov.uk/government/statistics/building-materials-and-components-statistics-may-2022
https://woodforgood.com/news-and-views/2018/11/11/scotland-sows-the-seed-for-homegrown-timber-housing/
https://publications.parliament.uk/pa/cm5803/cmselect/cmenvaud/103/report.html#heading-6
https://www.gov.uk/government/statistics/building-materials-and-components-statistics-may-2022
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6.4.5 Gap Analysis 

The main gaps in the mass timber supply chain in Scotland include: 

• Little to no manufacturing and installation capabilities within the Scottish supply chain 

• Use of Scottish timber for mass timber solutions remains in early-stage development and will 

require to grow and attract adoption new products suggesting a significant timeframe for 

commercialisation. 

• Current manufacturing facilities and equipment in Scotland are limited in scale compared with 

Europe. 

• Skills shortage and limited awareness of mass timber as a potential career avenue. 

• Regulatory challenges with the implementation of mass timber, in particular in relation to 

building regulations and insurance. 

• Misconceptions on the fire and acoustic performance capability of mass timber construction. 

• There is no Government policy requiring the assessment or control of embodied carbon 

emissions from buildings. Embodied carbon aligns with whole life carbon assessments and this 

would well align with increased mass timber usage. 

 

 
6.5 Ability to Pursue Opportunities 

 
Overall Scotland does not have the capacity to meet demand within the supply chain for mass timber 

systems at present. Whilst there is a strong ambition within the construction, design and architecture 

community, Scotland has thus far not been able to convert a sizeable timber industry into one which 

can suitably offer mass timber solutions. 

Collaboration between the various parts of the supply chain was a contentious issue between 

stakeholders where there were mixed views on the level of collaboration within the industries. The links 

between innovation centres, academia and large companies appear strong; however, there is some 

concern over the need to establish better links between timber producers and mass timber 

opportunities. 

In spite of this, it is anticipated that there will be future demand for locally produced construction 

materials that align with wider net zero objectives, therefore if able to overcome the challenges 

associated with developing the supply chain, Scotland should pursue opportunities in this sector. 
 

6.6 Development Actions 
 

Although the supply chain is not fully established in Scotland, the ambition exists, and this should be 

capitalised on to ensure Scotland can develop a sustainable mass timber sector. 

One of the key drivers for the implementation of novel building materials is the regulatory framework 

and policies. For example, France has committed to 50% of building materials being bio-based for new 
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public buildings from 2022221. This legislation represented a key opportunity for mass timber, and it is 

anticipated that this requirement will stimulate growth in this market. It has been suggested that similar 

interventions and an approach of ‘leading from the front’ by the government would not only help to 

increase confidence in this structural material but to influence the policy and insurance landscapes to 

be more favourable. 

Wood Encouragement Policies (WEPs) are guidelines to foster an increase in wood use in construction. 

WEPs do not specifically mandate for timber to be used as a primary material in building; however, they 

acknowledge wood as a renewable construction product with significant advantages.222 The report 

concludes that WEPs promote and sustain both economic and social benefits  for communities  

through the adoption and use of wood by-products, trading agreements, wood use in construction and 

the adoption of renewable resources as a method of attaining environmental objectives. Incentives such 

as this, have potential to impact the supply chain within Scotland. 

The collation of educational resources across the industry and initiatives to support earlier engagement 

of the public/young people would be beneficial to the industry in the long term. Continued and 

concerted efforts to showcase the industry and opportunities is required to attract talent to the industry. 

Apprenticeships could also be implemented alongside this. Consideration should be given to the 

feasibility of a mass timber installation academy/taskforce or consortium to raise the profile of the 

sector. 

New facilities could be developed within Scotland to further increase capabilities, whether through 

direct investment or additional shared resources for the industry. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

221 https://internationalforestindustries.com/2020/02/14/french-government-require-50-timber-new-public-buildings-2022/ 

222 Milestone, S., & Kremer, P. (2019). Encouraging Councils and Governments Around the World to Adopt Timber-First 

Policies: A Systematic Literature Review. Mass Timber Construction Journal, 2(1), 8 - 14. Retrieved from 

https://www.journalmtc.com/index.php/mtcj/article/view/18 

https://internationalforestindustries.com/2020/02/14/french-government-require-50-timber-new-public-buildings-2022/
https://www.journalmtc.com/index.php/mtcj/article/view/18
https://www.journalmtc.com/index.php/mtcj/article/view/18
https://www.journalmtc.com/index.php/mtcj/article/view/18
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7 Conclusions & Key Findings 

 
Based on the evidence gathered during secondary research activities and a small sample of stakeholder 

discussions and the analysis of this evidence we can make the following conclusions: 

Heat Pumps 

• Scotland has sufficient access to heat pumps to meet projected demand 

• The supportive policy and regulatory environment for heat decarbonization in Scotland is a 

strength for the supply chain 

• The presence of key players including, for example, Mitsubishi, Star Renewable Energy and Vert 

Rotors are a significant strength within the supply chain 

• Training and skills support is available to future proof the supply chain 

Low Carbon Electricity Generation & Storage 

• Scotland benefits from an abundance of natural resources that can be used for renewable 

energy 

• The presence of large players including, for example, SSE Renewables, EFT Renewables and 

Scottish Power Renewables encourages innovation and collaboration across the supply chain 

• The existence of world-class flexible polyester film production facility of DuPont Teijin Films, in 

Dumfries, strengthens the supply chain 

• Established service providers such as Glen Hydro alongside innovation companies such as 

HydroWheel showcase the breadth of capabilities within the supply chain 

• Existing experience of exporting within the wind strengthen the supply chain 
• Financial incentives to support the development of supply chains including, for example, SMART 

Export Guidance, VAT Reduction and Feed-in Tariffs for Solar PV 

Sustainable Insultation Materials 

• Small number of sustainable insultation materials manufacturers in the supply chain 

• Mixture of established players such as Superglass alongside start-up enterprises such as 

IndiNature and Sisaltech demonstrate the breadth of capability within the supply chain 

• Support to develop the market is evident via the substantial investments being made in 

companies such as those outlined above which could drive further supply chain development 

• Favourable strategies and policies, such as the Heat in Buildings Strategy, and collaborative 

research projects between universities and private labs also strengthen the supply chain 

Heat Storage 

• The presence, and success, of Sunamp including its collaborative relationship with the University 

of Edinburgh is a significant strength to the supply chain 

• The supply chain, and market more broadly, is strengthened by supportive government policies 

and incentives that underpin the transition to decarbonised heat. 

• Policy drivers are complemented by a selection of support initiatives which could stimulate 

further development of the supply chain 
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Mass Timber & Components 

• Scotland has a strong logging and forestry sector domestically and leads the UK in terms of 

ambition and interest in mass timber as a sustainable construction material 

• The presence and activities of BE-ST and associated innovation factory are a real strength to the 

supply chain and could stimulate further development 

• The presence and expertise of the Institute of Sustainable Construction at Napier University and 

the research coming form the institute 

• The presence of BSW (recently purchase by Binderholz) which is the largest lumber producer in 

the UK adds gravitas to the supply chain 

• The support from Scottish Government to increase the use of Scottish timber in construction 

alongside the predominance of time frame construction in Scotland means that Scotland is well 

placed within the UK for mass timber panel/beam manufacturing 

• There are transferrable skills within the workforce as a result of the use of timber frame 

construction (85%) 

There are also a number of development actions which may enable strengths to be exploited, 

weaknesses to addressed and the supply chains to be in a position to access opportunities, as 

summarised below. 

Heat Pumps 

• Collaborative approach between, for example, BE-ST, Scottish Government and Scottish 

Enterprise to develop the Heat in Buildings Supply Chain Delivery Plan (due to be launched later 

in 2022) 

• Support the development of the component supply chain, particularly in areas such as electric 

motors, fans and pumps. For example, by encouraging innovation from new and existing 

companies to diversify into the heat pump supply chain or by attracting inward investment. 

• Explore financial innovation opportunities as a way to increase deployment rates of heat pumps 

• Tackle the relatively low availability of training opportunities in the Highlands and Islands via co- 

ordination with ESP and its Energy Efficient Training Network. 

• Consider the importance of actions to stimulate market demand including, for example, 

supporting companies to lobby for change in the energy tariff system and the taxation of 

electricity as well as the investigation of the equivalence of cogeneration. 

Low Carbon Electricity Generation & Storage 

• Encourage partnership collaborations across the supply chain through, for example, match- 

making and networking 

• Improve visibility and understanding of support initiatives and procurement opportunities 

across the supply chain 

• Support with business development and finance (investment to build business case) 

• Support the development of the materials and components for the supply chain through, for 

example, supporting innovation from new and existing companies; helping existing companies 

operating in adjacent sectors to diversify into the low carbon electricity generation and storage 

supply chain and; identifying and attracting inward investment opportunities 

• Support with developing and bringing to market innovations specific to low carbon electricity 

generation and storage 
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• Encourage innovation and upskilling via Scotland’s support ecosystem, including the Innovation 

Centres and NMIS 

• Explore the development of Scottish specific policy interventions to remove development 

barriers for solar PV and enable levelling up with the rest of the UK 

Sustainable Insultation Materials 

• Strengthen the fundamental and applied research into, for example, natural fibre insulation 

materials 

• Raise awareness about sustainable insulation amongst potential materials suppliers (for 

example wool and timber) demonstrating the potential to access new markets 

• Create networking events to foster relationships between potential suppliers and product 

manufacturers 

• Identify case study examples that can be used to a) provide valuable data / insights to support 

policy initiatives b) showcase the potential of the market on a larger stage 

• Provide investment to help potential suppliers enter the market (in addition to, for example, 

ZWS funding opportunities) – capital has been invested in manufacturers, but other members 

of the supply chain would benefit from support to de-risk the move into a new market for, for 

example, timber suppliers, etc. 

• Review the accreditation and testing framework to better accommodate natural fibre insulation 
products 

Heat Storage 

• Calculate / establish carbon saving benefits of TES and use as a marketing / knowledge tool to 

stimulate activity across the supply chain 

• Raise awareness about heat storage amongst end users / developers, showcasing the 

technology’s benefits 

• Raise awareness about heat storage amongst potential materials and components suppliers 

(e.g., heat exchanger manufacturers), demonstrating the potential to access new markets 

• Create networking events to foster relationships between potential suppliers and product 

manufacturers 

Mass Timber & Components 

• The ambition within the market should be capitalised on to ensure Scotland can develop a 

sustainable mass timber sector 

• One of the key drivers for the implementation of novel building materials is the regulatory 

framework and policies. Thus, Scottish Government should ‘lead from the front’ which would 

not only help to increase confidence in this structural material but could also influence the policy 

and insurance landscapes to be more favourable 

• Wood Encouragement Policies (WEPs) are guidelines to foster an increase in wood use in 

construction. WEPs promote and sustain both economic and social benefits for communities 

through the adoption and use of wood by-products, trading agreements, wood use in 

construction and the adoption of renewable resources as a method of attaining environmental 

objectives. Incentives such as this, have potential to impact the supply chain within Scotland. 

• The collation of educational resources across the industry and initiatives to support earlier 

engagement of the public/young people would be beneficial to the industry in the long term. 
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Continued and concerted efforts to showcase the industry and opportunities is required to 

attract talent to the industry. Apprenticeships could also be implemented alongside this. 

Consideration should be given to the feasibility of a mass timber installation academy/taskforce 

or consortium to raise the profile of the sector. 

• New facilities could be developed within Scotland to further increase capabilities, whether 

through direct investment or additional shared resources for the industry. 




