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Executive Summary 

Background 

1. Knowledge assets, which include intellectual property (IP), are of growing importance 
to the UK economy, and Ploughshare Innovations Limited (Ploughshare) is a key player in 
the UK public sector landscape, as both an early mover and an example of good practice. It 
was established in 2005 by the Defence Science and Technology Laboratory (Dstl), which is 
funded by the Ministry of Defence (MOD), to enable the IP generated by Dstl and wider MOD 
to be commercialised through licensing and the creation of spinout companies. 

2. SQW was commissioned by Ploughshare to assess the economic and wider benefits of 
the commercialisation activities that it delivers. This provides an update to previous 
assessments completed by SQW in 2015, 2017 and 2021. The assessment covered 64 
companies, including 16 spinouts and 48 licensees, with the benefits traced back to 2002/03 
when commercialisation was undertaken in-house by Dstl. 

Assessment of economic benefits 

3. The economic assessment drew on: data from the previous assessments; a new round of 
consultations with company representatives from 6 spinouts and 14 licensees; and data from 
Ploughshare, e.g. on royalty income from licence agreements. The analysis focused on key 
indicators relating to employment created, the value of exports and Gross Value Added (GVA). 

4. The headline findings on the economic contribution of spinout and licensee activity that is 
attributable to Ploughshare are summarised in Table 1. It is estimated that over the last 20 
years (from 2002/03 to 2022/23), Ploughshare’s role in endowing companies with IP has 
contributed around £126 million to GVA and created 434 jobs that are attributable to 
Ploughshare. To help contextualise this impact, Ploughshare’s expenditure relating to its 
commercialisation activities up to 2022/23 was estimated at £29m, of which c. £18m was 
from public funding received by Ploughshare. 

Table 1: Summary of economic impact of Ploughshare 
Indicator Additional 

direct impact of 
spinouts 

Additional 
direct impact of 
licensees 

Total additional 
direct impact of 
Ploughshare* 

Maximum employment to date 
(2002/03 to 2022/23) 

267 167 434 

Current employment (2022/23) 31 73 104 

Exports to date (2002/03 to 2022/23) £137.1m £26.1m £163.1m 

GVA to date (2002/03 to 2022/23) £86.0m £39.6m £125.6m 

Source: SQW analysis of Ploughshare and consultation data 
* Any minor differences compared to the other two columns are due to rounding 
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5. The portfolio includes a small number of high performers, with more modest impacts from 
the rest. This is not unexpected, reflecting that portfolio companies develop highly innovative 
products/services which presents a high level of risk, but also high potential rewards. 

6. The study found that the IP from Ploughshare typically plays a central role in the 
development of companies and/or their products and services. Without Ploughshare, 
there would have been very few, if any, options for companies to develop similar technologies. 
Ploughshare’s role extends beyond the IP, with examples of a range of additional support, e.g. 
through funding from the Ploughshare Accelerator Fund, advice on company development, 
and the use of networks to make introductions. Further support would be welcome by some 
companies to help them generate leads in relation to defence-related contracts, and more 
proactively promote the products and services that have been developed using the IP. 

7. The increase in the economic impact of the portfolio since the last assessment, in 2021, 
is relatively modest. Many of the earlier spinout companies had already hit a peak in impacts 
that are attributable to Ploughshare or had been liquidated by 2021. Given that it takes time 
for companies to scale, it is too early to expect considerable growth from the newest additions, 
but there are some good prospects in the spinout portfolio where growth is expected in 
the next few years (e.g. Presymptom Health, ESROE and Sentinel Photonics). 

8. For many licensees the levels of sales and employment have remained similar or have reduced 
since the previous assessment. This has been due to fluctuations in demand, difficulties 
securing contracts, and/or decisions by businesses to prioritise other products or services 
that are not related to licences with Ploughshare. Some of these issues relate to the 
challenging recent economic context, e.g. the Covid pandemic and supply chain issues. 

Assessment of environmental and other wider benefits 

9. There are three routes through which Ploughshare may achieve environmental 
benefits, by helping to develop technologies which: (1) reduce a portfolio company’s own 
environmental impact; (2) are incorporated into a portfolio company’s products/services 
that reduce the environmental impact of their customers; and (3) enable the creation of new 
products/services for existing and new markets that reduce environmental impacts. 

10. Of the 20 companies consulted, in nine cases there were actual or potential 
environmental benefits associated with the technologies. This was through the benefits 
that the adoption of products/services can have on the companies’ customers and more 
widely. At this stage, it was not possible to measure the environmental impacts due to a lack 
of quantitative data on the scale of these benefits. 

11. In addition to environmental benefits, there is evidence of other types of societal benefits. 
This includes technologies with applications in the defence sector (thereby contributing to 
the MOD’s objectives and priorities) as well as in civilian contexts. In terms of the latter, 
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there are examples of the products/services bringing about societal benefits across a range 
of different contexts, including law enforcement, cyber security and health. 

 



1 

Economic and wider assessment of Ploughshare's activities 

1. Introduction 

Context and scope 

1.1 Knowledge assets, e.g. in the form of intellectual property (IP), are of large and growing 
importance to the UK economy. The exploitation of knowledge assets in a public sector 
context has continued to gain momentum over the last couple of decades. However, despite 
the potential scale of opportunities in this area, knowledge assets in the UK public sector have 
been found to be “both undervalued and underexploited”.1 

1.2 Ploughshare Innovations Limited (Ploughshare) represents a key player in the UK public 
sector’s technology transfer landscape, as both an early mover and an example of good 
practice.2 It was established in 2005 to provide a commercialisation route for technologies 
developed by the Defence Science and Technology Laboratory (Dstl) which is funded by 
the Ministry of Defence (MOD). As a wholly-owned but separate company, Ploughshare 
enables the IP generated by Dstl and wider MOD to be exploited through licensing and the 
creation of spinout companies.  

1.3 SQW was commissioned by Ploughshare to assess the economic and wider benefits of 
the commercialisation activities that it delivers. This provides an update to a previous 
assessment completed by SQW in 2021, and two earlier assessments in 2015 and 2017.  

1.4 The three objectives of the study are outlined below; the first of these was a focus in previous 
studies, whilst the second and third are additional areas for the assessment this time:  

• Estimate the effect of Ploughshare’s commercialisation activities on employment, co-
investment, exports and GVA up to 2022/23 (with further estimates to be provided for 
forecasts where possible).  

• Assess the environmental benefits for a selection of spinouts and licensees that are taking 
forward technologies that have an environmental dimension to them. 

• Help to inform Ploughshare’s portfolio review which was reported on separately to 
Ploughshare.  

 
1 HM Treasury (2018) Getting smart about intellectual property and other intangibles in the public 
sector: Budget 2018 
2 In addition to the source above, see also HM Treasury (2021) Getting smarter: a strategy for 
knowledge & innovation assets in the public sector. The Mackintosh Report 

https://www.gov.uk/government/publications/getting-smart-about-intellectual-property-and-intangible-assets
https://www.gov.uk/government/publications/getting-smart-about-intellectual-property-and-intangible-assets
https://www.gov.uk/government/publications/getting-smarter-a-strategy-for-knowledge-innovation-assets-in-the-public-sector-the-mackintosh-report
https://www.gov.uk/government/publications/getting-smarter-a-strategy-for-knowledge-innovation-assets-in-the-public-sector-the-mackintosh-report
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Structure of the report 

1.5 The remainder of this report is structured as follows: 

• Chapter 2 sets out the background to the study and the research approach 

• Chapter 3 presents the evidence in relation to economic benefits 

• Chapter 4 presents the evidence in relation to environmental and wider benefits 

• Chapter 5 summarises the main findings and conclusions from the study.  

1.6 Two supporting Annexes provide information covering: the detailed approach to assessing 
economic impact (Annex A); and a list of spinouts and licensees in Ploughshare’s portfolio 
(Annex B). 



3 

Economic and wider assessment of Ploughshare's activities 

2. Background and approach 

Chapter purpose 

• This chapter sets out the background to the study by introducing the objectives and 
types of activities undertaken by Ploughshare, and presenting an overview of its 
licensee and spinout portfolio. 

• It also provides an outline of the overall approach for the study, with further detail 
provided in Annex A.  

Key points 

• Ploughshare’s purpose is to ensure that UK government-backed research delivers 
prosperity to the economy, society and the environment through endowing 
companies with IP owned by Dstl and wider MOD. 

• Since the previous assessment, and following the 2021 ‘relaunch’, there have been 
various developments at Ploughshare that seek to increase its impact. This includes 
the development of a spinout Playbook, the launch of the Ploughshare Accelerator 
Fund, less emphasis on upfront licence payments and the increased use of ‘option’ 
agreements. 

• This study assesses three types of benefits associated with Ploughshare’s 
commercialisation activities: economic benefits; environmental benefits; and other 
wider benefits.  

Background and context 

Introduction to Ploughshare 

2.1 Ploughshare was established in 2005 as the Technology Transfer Office for Dstl. As a wholly 
owned subsidiary of Dstl,  Ploughshare’s purpose is to ensure that UK government-backed 
research delivers prosperity to the economy, society and the environment. This is primarily 
achieved by supporting the formation of new spinouts which are endowed with IP owned 
by Dstl and wider MOD, and granting licences to existing companies to use and develop IP. 
Through these two commercialisation mechanisms, Ploughshare seeks to “put government 
science into the hands of users” in order to deliver more impact from government knowledge 
assets.3  

 
3 Ploughshare (2021) Impact Report: Accelerating the impact of government innovations 

https://ploughshare.co.uk/wp-content/uploads/2021/09/Ploughshare-Impact-Report-2021.pdf
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2.2 Ploughshare’s expenditure relating to its commercialisation activities up to 2022/23 was 
estimated at £29.1 million4, drawing on  £17.5 million of public funding as well as income 
generated by Ploughshare (primarily through licensing activity and spinout exits). This 
provides an approximate estimate of the ‘inputs’ into commercialisation, against which we 
can broadly compare the impacts. Note that there are some caveats here. First, to align with 
the value of the benefits, we would want inputs back to a time preceding Ploughshare’s 
inception because some licences and spinouts pre-date Ploughshare’s incorporation – 
therefore, the absence of data on these inputs is a limitation. Second, the figures exclude 
inputs into the research generating the ideas (e.g. within Dstl). Third, around 45% of the total 
commercialisation expenditure has been in the last five years (£13.1m of £29.1m). We know 
that the timeframes to delivering impact on this type of investment are long, and so the full 
impact of the latest expenditure is not yet captured in this report. 

2.3 Transferring technology out of Dstl and wider MOD is a multi-staged process. Frequent 
engagement with scientists and patent agents allows Ploughshare to identify and develop a 
pipeline of technologies. The technologies are then reviewed to establish if they have 
commercial potential. If there is potential, further technical and market research is 
undertaken to feed into the development of a value proposition. A strong value proposition 
will result in Ploughshare collaborating with scientists and IP experts to develop a licensing 
construct or potential spinout. Ploughshare supports the process of spinning out through its 
recently developed Playbook which is discussed in more detail in the following sub-section.  

2.4 Ploughshare’s activities and overarching purpose align with the wider policy 
landscape in the UK. From a defence perspective, the 2021 Defence and Security Industrial 
Strategy  recognised that “significant benefit can be achieved by increasing exploitation of, and 
industry and academia’s access to, government controlled technology and IP”.5  More generally, 
the strategy recognised that efficient and secure exploitation of new technologies (both 
within and outside the MOD) is a key priority for UK defence, particularly given the 
accelerating pace of technological progress.6 Ploughshare’s role in exploiting IP is also 
recognised in the 2023 Command Refresh paper7.  

2.5 Focusing on the public sector more widely, the 2021 Mackintosh report set out an 
implementation strategy to secure greater value from knowledge assets (including IP) 
generated by publicly-funded organisations.8 The report referred to the positive impact of 
Ploughshare’s activities in relation to social, economic and financial benefits. Other policy 
documents which highlighted Ploughshare as a good practice example of exploiting UK 

 
4 Including: direct costs of sales (licenced IP costs, rewards to inventors, revenue share); staff and 
staff related costs; rent, IT, general & admin costs; external IP costs (non-direct); marketing; R&D 
investment and Ploughshare Accelerator costs. 
5 HM Government (2021) Defence and Security Industrial Strategy 
6 This follows on from the 2015 National Security Strategy and Security Review which identified the 
exploitation of science and technology as vital to the UK’s national security. 
7 Ministry of Defence (2023) Defence’s response to a more contested and volatile world 
8 The Mackintosh Report (2021) Getting smarter: a strategy for knowledge & innovation assets in the 
public sector 

https://assets.publishing.service.gov.uk/media/60590e988fa8f545d879f0aa/Defence_and_Security_Industrial_Strategy_-_FINAL.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/1171269/Defence_Command_Paper_2023_Defence_s_response_to_a_more_contested_and_volatile_world.pdf
https://assets.publishing.service.gov.uk/media/607d73bb8fa8f57362ca49b2/Getting_smarter_report_150421.pdf
https://assets.publishing.service.gov.uk/media/607d73bb8fa8f57362ca49b2/Getting_smarter_report_150421.pdf
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government IP include the 2021 Defence and Security Industrial Strategy9 (which particularly 
emphasised the ability of Ploughshare to suitably protect IP and ensure that knowledge flows 
both ways between the defence and civil sectors) and the 2018 HM Treasury report which 
noted that specialist organisations such as Ploughshare can deliver real value from public 
sector innovation.  

2.6 Since its inception, Ploughshare’s purpose and core activities have largely remained constant 
and well aligned with national policy. However, since SQW’s previous assessment, there have 
been several developments which aim to “transform” Ploughshare into a more “responsive and 
people first business”.10 These are outlined in the sub-section that follows. 

Key developments since the previous assessment 

2.7 In September 2021, Ploughshare announced a “relaunch”, with a “renewed focus to ensure 
UK government science delivers real prosperity to the economy, society, people’s lives, and the 
environment”.11 Alongside this announcement, Ploughshare released its own Impact Report 
which described, in more detail, its renewed focus to generate impact.12 The report outlined 
the following priority areas for the organisation: 

• Delivering impact: Ploughshare is committed to prioritising deal flow with a focus on 
outcomes that maximise the positive impact to the UK economy and society. The focus is 
therefore on both economic (in terms of GVA, exports, equity investment etc.) and societal 
impact (such as improving and saving lives, and environmental benefits).  

• Valuing people, not just technology: Ploughshare seeks to recognise and “celebrate” the 
individuals that work for them and with them to bring innovations forward.  

• Part of a bigger community: Collaboration is central to Ploughshare’s success. This was 
highlighted in Ploughshare’s own 2021 impact report, which stated that “we shall act as a 
catalyst to bring communities together to enable the success of our ventures”.  

• Change in the operating model: To improve transparency and measurement of the 
journey of innovation, Ploughshare committed to improving the “design and 
implementation of end to end processes and systems”. This included the introduction of new 
Impact Readiness Levels, which are covered in more detail below.  

• Diversity and inclusion: The report also highlighted Ploughshare’s commitment to 
“foster a culture of true inclusivity”. This includes diversity within Ploughshare’s internal 
team but also in terms of ventures, founders, and investors.   

 
9 HM Government (2021) Defence and Security Industrial Strategy 
10 Ploughshare (2022) Ploughshare Review: Innovation to Impact 
11 https://ploughshare.co.uk/ploughshare-relaunch/  
12 Ploughshare (2021) Ploughshare Impact Report  

https://assets.publishing.service.gov.uk/media/60590e988fa8f545d879f0aa/Defence_and_Security_Industrial_Strategy_-_FINAL.pdf
https://ploughshare.co.uk/wp-content/uploads/Ploughshare-Annual-Report_Digital.pdf
https://ploughshare.co.uk/ploughshare-relaunch/
https://ploughshare.co.uk/wp-content/uploads/2021/09/Ploughshare-Impact-Report-2021.pdf
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2.8 As part of the commitment to improve transparency and measurement of the journey of 
innovation, Ploughshare has adapted a new progress indicator, the Impact Readiness 
Level (IRL), which is used internally to assess to maturity of innovations. The IRL is regarded 
as an alternative to the Technology Readiness Level framework, and has been designed to 
better suit the types of innovations that Ploughshare seeks to help commercialise. The 
framework spans from IRL 1 (identifying a market / challenge hypothesis) to IRL 9 (where a 
technology achieves sales at scale and has been proven in operation).  

2.9 Relatedly, Ploughshare developed a Playbook which aimed to “demystify” the process of 
spinning out.13 It is targeted at inventors and founders, and provides insight for other 
stakeholders.  The Playbook explains the spinout pathway from disclosure and securement of 
intellectual property (IP), setting up a company and growth, through to market valuation.  It 
breaks the process down into eight steps, and provides a contact form to allow investors and 
inventors to get in touch to begin the process.  

Figure 2-1: Overview of the Ploughshare spinout pathway 

 
Source: SQW based on Ploughshare 

2.10 In 2021, Ploughshare changed its approach to holding equity in spinouts. Prior to this,  
Ploughshare’s  policy was to take 100% of the founding equity stake in the spinouts it created, 
being diluted from this position only if external investors were found to take on commercial 
and financial risk for a minority position. Consequently, this strategy was disincentivising to 
both founders and investors alike. In changing the policy to a minority equity holding at 
formation, not only does it incentivise the founding team with a majority ownership and 
access to potential EMI approved options schemes, it creates a more attractive opportunity 
for investors, and resolves the hindrances previous Ploughshare spinouts faced in raising 
finance through EIS venture funds and UKRI grants. 

2.11 Around the same time as the relaunch, Ploughshare introduced the Ploughshare 
Accelerator Fund (PAF).  The principal aim of the PAF is to enable the development and 
commercialisation of MOD Science and Technology IP and other knowledge assets to the 
advantage of UK security, prosperity and for wider humanitarian benefits. The programme 
also aims to deliver an acceptable level of financial and economic return through flexible 

 
13 https://ploughshare.co.uk/playbook/about-the-playbook/ 
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investments, applied equally to IP suitable for licensing and accelerating spinout impact. It 
can be used according to the individual acceleration needs of particular IP, from small 
amounts (e.g. for prototyping) to quite sizeable investments. The funding provided through 
PAF by March 2024 had ranged from under £10k to over £1m. 

2.12 In recent years, Ploughshare has started to offer more ‘option’ agreements which 
typically allow a potential licensee a period of time to evaluate, develop and test a technology 
to help de-risk the opportunity ahead of converting the option into a full licence. The activities 
undertaken during the option period can vary depending on what the technology is and what 
the option holder needs to technically and/or commercially de-risk an opportunity in order 
to make a decision. Some periods can be quite short, particularly if it is evaluating a bit of 
software, others can be several years and involve complex/costly development programmes 
(typical in healthcare-related technologies). 

Portfolio overview 

2.13 The Ploughshare portfolio comprises three types of companies: spinouts with licence 
agreements; other companies with licence agreements (referred to as ‘licensees’); and 
companies with option agreements.  

Figure 2-2: Ploughshare portfolio 

 
Source: SQW based on information from Ploughshare 

2.14 As of August 2023, the Ploughshare portfolio comprised 16 spinout companies, 47 companies 
with licence agreements (50 licences in total), and nine companies with option agreements 
(nine options). Table 2-1 shows the status of the spinout and licence portfolios at that point 
in time. Note that, as of August 2023, no companies had progressed from having an option 
agreement to a licence agreement. Since the previous assessment in 2021, there have been a 
number of changes to the portfolio of spinouts and licensees. Whilst there had been no new 
exits from the spinout portfolio, there were two new companies and several new spinouts 
that were being considered at the time. In terms of licensees, there were seven new licence 
agreements (in addition to the nine option agreements which were also new). 
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Table 2-1: Current status of spinouts and licensees  
 No. of spinouts  No. of licences 

(excl. spinouts) 
No. of options 

Live (i.e. ongoing interest) 5 26 3 

Paid up licence14 - 6 - 

Exited (i.e. sold stake as 
ongoing entity) 

4 - - 

In liquidation 7 - - 

Inactive/dormant - 14 6 

Expired assignment - 1 - 

Terminated - 3 - 

Total 16 50 9 

Source: Ploughshare data (August 2023) 

2.15 Figure 2-3 shows the number of new entrants to the Ploughshare portfolio, i.e. the year of 
licence agreement for licensees and the year of incorporation for spinout companies (note 
that figures for 2023 go up to end of March). Looking at activity over the years, the following 
reflections can be noted: 

• The majority of spinouts were established prior to 2010, with only four of the 16 
established since then (and all four were in 2015 or later). The portfolio therefore 
comprises several more mature companies alongside only a few newer entrants. 

• Activity in the licensee portfolio has varied. In some years, there have been no or very few 
new licences, whereas other years have seen more licence agreements (notably 2007, 
2011, 2015 and 2021). There is no obvious pattern which is not unexpected given that 
these fluctuations can be related to various factors, from available technologies and 
business interest to the wider economic context. During and after Covid (2020 to 2022), 
there appears to have been an uptick in activity. 

 
14 A paid-up licence is a licence where the standard fees have been fully paid but all other clauses 
remain in place. 
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Figure 2-3: Number of new licences and spinouts by year of licence agreement 
(licensees) or incorporation (spinouts) – figures for 2023 go up to end of March 

 
Source: SQW based on data provided by Ploughshare; n=16 spinouts; 44 licence agreements (excluding all options, and the five 

licence agreements that pre-date 2000) 

2.16 Figure 2-4 provides a closer look at the spinout portfolio, showing the cumulative number of 
companies over the years alongside the four company exits (note that these have not been 
deducted from the cumulative total post-exit). This highlights that there was a large spike in 
spinout activity up to 2009 which has levelled out since. All four companies that have exited 
the portfolio were established prior to 2010, reflecting higher levels of activity in the early 
2000s. There have been no exits after 2020.  

Figure 2-4: Cumulative spinout portfolio (figures for 2023 go up to end of March) 

 
Source: SQW based on data provided by Ploughshare; n=16 spinouts 
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Study approach 

2.17 In line with the study objectives, the assessment has examined three types of benefits 
associated with Ploughshare’s commercialisation activities (see Figure 2-5). An overview of  
each of these is provided in the paragraphs that follow. Table 2-2 outlines the key routes to 
impact, sources of data, and the approach to estimating these benefits, and further detail on 
the methodology is provided in Annex A.  

Figure 2-5: Three types of benefits 

 
Source: SQW 

2.18 The economic assessment covered key economic benefits of commercialisation, which 
Ploughshare achieves primarily by endowing new spinout companies with IP, and by granting 
licence(s) to new and existing companies. The analysis covers four key indicators of economic 
benefits: co-investment, employment created, value of exports, and GVA. In addition to the 
effect up to 2022/23, the economic assessment has considered potential future effects, 
drawing on company projection data on key metrics. The data on future expected effects is 
patchy and, from previous experience, subject to error. Therefore, the future effects should 
be treated with caution and are used to support a narrative on potential developments for the 
portfolio in the next few years. The assessment estimates the attribution of outcomes to 
Ploughshare’s involvement, reflecting the role played by Ploughshare’s support, including 
most recently through PAF investment.  

2.19 Environmental effects were the focus for the assessment of wider non-economic benefits. 
There are three routes through which Ploughshare may achieve environmental benefits, by 
helping to develop technologies which: (1) reduce a company’s own environmental impact 
(including Greenhouse Gas emissions); (2) are incorporated into products/services that 
reduce the environmental impact of customers; and (3) enable the creation of new 
products/services for new or existing markets that reduce environmental impacts. The 
assessment was case-based and primarily qualitative, drawing on data collected from 
individual companies where environmental benefits were deemed to be the most relevant. 
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2.20 Alongside the economic and environmental benefits, the study assessed the extent to which 
Ploughshare’s activities have led to other types of wider societal benefits, e.g. to defence, 
domestic security, healthcare and consumer markets. These have been illustrated in case 
study vignettes of individual companies.  

Challenges and limitations 

2.21 There were three key challenges and limitations associated with data collection and analysis: 

• The analysis of economic benefits relies on accessing data on companies which are not 
routinely collected by Ploughshare. For spinouts, this includes company-level data (incl. 
on investment, sales and employment); and for licensees, data on activity associated 
specifically with the licence (e.g. sales and employment). We have sought to combine data 
from a range of sources depending on the best data available. The assessment was 
informed primarily by information from company representatives. This was 
complemented with data from Ploughshare on royalty income (which was used to 
estimate licensee sales where primary data were not available) and historic data from the 
previous assessments. 

• Forecasting future benefits is challenging, with a high level of uncertainty associated with 
future sales and employment. This has been demonstrated in earlier assessments when 
comparing the previous forecasts to the actuals (with an apparent positivity bias), leading 
to the decision to abandon forecasts altogether in 2021. 

• The analysis of environmental benefits is dependent on accessing information about the 
companies that are relevant to this part of the assessment. As part of the scoping phase, 
we identified three companies with a clear link to GHG reductions. For these cases, we had 
proposed to use a quantitative measurement framework to assess the net zero 
contribution of technology innovation and commercialisation. In practice, this was not 
possible due to data limitations: we were only able to speak to two of the three companies; 
and these consultees were not able to quantify the (potential) environmental benefits. 
This is likely to reflect the fact that environmental benefits are often not the primary focus 
for the companies (and so limited thinking has gone into collecting data on the potential 
scale of these benefits), and/or the difficulty in making an informed judgement because 
the potential benefits are too far into the future. Instead of the proposed quantitative 
assessment, we have provided qualitative narrative to demonstrate the breadth of these 
benefits and the key routes to impact (including the cases with clear links to GHG 
emissions, as well as other types of environmental impacts). 
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Table 2-2: Overview of approach across the three types of benefits 
 Routes to impact Key sources of data Approach to estimating benefits 

Economic 
benefits 

Benefits through new spinout companies with Dstl 
and wider MOD IP, and granting licences to new or 
existing companies 

• Data from previous assessments 
• Consultations with company 

representatives 
• Royalty income data from 

Ploughshare 

• Economic modelling of a suite of 
indicators: 
 co-investment (for spin-outs) 
 employment created 
 value of exports 
 GVA (based on employee costs 

and/or sales, costs and surpluses, as 
available) 

• Levels of additionality applied to ‘gross’ 
estimates to estimate the ‘net’ outcomes 

Environmental 
benefits 

Benefits though helping to develop technologies 
which (i) help reduce a company’s own emissions; 
(ii) are incorporated into products/services that 
reduce the emissions of customers; or (iii) enable 
the creation of new product/services for new 
markets that reduce emissions 

Other types of environmental benefits that do not 
directly contribute towards reduced GHG emissions 

• Scoping discussions with 
Ploughshare staff 

• Desk research 
• Consultations with company 

representatives  

• Case-level analysis of a small number of 
companies where relevant benefits were 
identified 

• A primarily qualitative assessment, 
seeking to understand the nature of 
these benefits, the routes to impact, and 
the (potential) scale of benefits in terms 
of adoption/spread. 

Other wider 
benefits 

Benefits to society through development and use of 
new technologies, e.g. to civilian or defence markets  

• Desk research 
• Consultations with company 

representatives 

• A qualitative assessment of the relevant 
portfolio companies, similar to the 
assessment of environmental benefits 

• Case study vignettes to illustrate specific 
benefits 

Source: SQW 
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3. Assessment of economic benefits 

Chapter purpose 

• This chapter sets out our estimates of the economic contribution of Ploughshare 
through its spinouts and licensed technologies. This assessment is based on 
secondary data from the previous assessments and from Ploughshare, and primary 
data through consultations with a sub-set of the portfolio companies. 

Key findings 

• There are very low levels of deadweight across the portfolio, reflecting that the IP 
from Ploughshare typically plays a central role in the development of companies 
and/or their products and services. Without this, there would have been very few, if 
any, options for companies to develop similar technologies. 

• Over twenty years (from 2002/23 to 2022/23), Ploughshare’s spinout and licensing 
activity has helped to create 434 jobs, generate £163 million of export sales, and 
£126 million of GVA (all figures are net additional impact, i.e. represent the 
proportion of gross benefits that are attributable to Ploughshare). 

• There has been progress since the previous assessment, though the rate of increase 
in the economic contribution seems to have somewhat reduced. This is likely to be 
driven by two key factors: the development stage and maturity of the portfolio; and 
the challenging wider context in which the companies have been recently operating. 
There are some good prospects in the portfolio where growth is expected in the next 
few years. 

 

Assessing the economic benefits 

Companies covered in the assessment 

3.1 The assessment of economic benefits covers 64 companies, including 16 spinouts and 47 
licensees. The assessment is informed by: data from the previous assessments; consultations 
with company representatives from 6 spinouts and 14 licensees; and data from Ploughshare 
on royalty income from licence agreements (which has been used to estimate company sales 
and help ‘gross up’ from the sample to the whole portfolio). This covers the majority of the 
portfolio but there were some remaining data gaps, as follows: 
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• In terms of spinouts, the remainder of the portfolio had either exited or been liquidated, 
and so further data were not expected (though impacts of exited spinouts continue to be 
modelled where appropriate where data allow/assumptions can be used). 

• In terms of licensees, there were some companies with active licences for which it was 
not possible to gather data. To help account for the full impact across the entire portfolio, 
we examined the licence income contribution to Ploughshare (i.e. royalty payments) of 29 
firms15 as a proportion of the total income received from the whole set of licensees. We 
then scaled up the economic contribution to estimate the total impact across the entire 
licensee portfolio. Throughout this report, we have presented the grossed up economic 
contribution figures. The income generated by the 29 companies accounted for 87% of 
the full portfolio, and therefore the assessment has covered the vast majority of value-
generating licensees. 

Key terms 

3.2 To estimate the ‘net’ outcomes associated with key economic indicators, we have applied 
levels of additionality to ‘gross’ estimates. The additionality assessment covers three 
elements: deadweight, displacement and leakage. These are explained in Table 3-1. 

Table 3-1: A note on additionality 
Additionality 
concept 

Description 

Deadweight The extent to which the activity would have happened anyway, without 
Ploughshare. In the case of spinouts this relates to the establishment of the 
business, and for licensees to the development of products/services. 

Displacement The extent to which any effect on UK business activity is at the expense of 
other UK businesses. For example, a spinout selling products that mean a UK-
based competitor loses out on its sales. 

Leakage The extent to which any activity (e.g. employment, purchasing of good and 
services) takes place overseas. For example, if employment activity for a 
company licensing a technology exists abroad and so does not benefit UK 
prosperity. 

Source: SQW 

3.3 The evidence to inform judgements on additionality was primarily obtained from the 
previous assessments and from companies that were consulted as part of this new research.  

3.4 Table 3-2 explains how the additionality judgments are used to move from ‘gross’ effects to 
‘additional direct’ effects which are attributable to Ploughshare. Within this, it is important to 
note the values for these terms have been calculated on an individual company basis. Annex 
A sets out the technical approach in more detail. 

 
15 Including licences for which updated data was available, or ‘grossing up’ would not have been 
appropriate (e.g. where zero effects were expected since the previous assessment). 
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3.5 Impacts associated with individual companies in the portfolio have been captured in full for 
up to 15 years, with a gradual decay in impact for the three years thereafter. This reflects the 
time-limited nature for the persistence of benefits. This affects one spinout company, P2i, for 
which the first year of data was in 2003/04 – this means full impact has been modelled up to 
and including 2017/18, and a proportion of the benefits has been included between 2018/19 
and 2020/21. The licensee portfolio is not affected. 

Table 3-2: A note on key terms in assessing economic benefits 
Term Meaning Simplified worked example 

based on employment benefits 

‘Gross’ effect Overall direct effect, e.g. in terms of 
employment, made by a firm before any 
account is made of the influence of 
contribution made by Ploughshare 

= 100 employees 

Additional 
‘direct’ 
effect16 

The direct effect of a firm, e.g. in terms of 
employment or GVA, that would not have 
happened without Ploughshare’s input, and 
that takes account of potential 
displacement* and leakage** 

= 100*(1-Dw)*(1-D)*(1-L)                                
where: Dw = deadweight (say, 
0.25 or 25%); D = displacement 
(say, 0.1 or 10%); L= Leakage 
(say, zero)   

 

e.g. 100*(0.75)*(0.9)*(1) = 67.5 
employees 

Additional 
‘direct’ effect 
attributed to 
Ploughshare 

The effect above that is attributed to 
Ploughshare’s input (i.e. by taking account 
of Ploughshare’s role versus the inputs of 
other government inputs, including 
investments, grants and tax/investment 
reliefs) 

Including a cap for persistence of effects, 
assuming full benefits for 15 years, plus 3 
years of gradual decay (from 75% to 25%) 

= 100*(1-Dw)*(1-D)*(1-L)*(1-
NA) where NA = non attributable 
(say, 0.4 or 40%) 

 

e.g. 67.5 * 0.60 = 40.5 employees 

Source: SQW 

Economic impact of spinout activity 

3.6 The total economic contribution of spinouts is summarised in Figure 3-1. The subsections 
below provide more detail on estimates for each of the three indicators: employment, export 
sales and GVA. An estimate of investment leveraged by these companies has also been 
provided. 

 
16 It is important to note that the average additionality level is an arithmetic average across the 
portfolio of companies assessed. It is not possible to simply use this coefficient to move from ‘gross’ to 
‘additional’ effect, because additionality varies across the companies and the calculation of the 
additional effect is affected by the relative significance of each company. 
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Figure 3-1: Summary of economic impact of spinouts 

 
Source: SQW 

Assessment of additionality/deadweight  

3.7 The additionality associated with spinouts has been assessed as very high (i.e. 
deadweight is very low). This judgement is based on a guidance framework of four different 
levels of additionality, which is set out in Table 3-3. This approach is consistent with the 
previous assessments. 

Table 3-3: Additionality judgements for spin-outs 
Judgement on additionality 
(non-deadweight) 

No. of 
firms 

Commentary 

Full, i.e. 100% additional 15 It is very unlikely that the company would have been 
established without the IP from Ploughshare. 

High, i.e. c. 75% additional - It is unlikely that the company would have been 
established, though there is a small chance that it would 
have done. 

Medium, i.e. c. 50% additional - The firm may have been established, though this is 
likely to have taken longer, had a different focus, or 
been at a smaller scale. 

Low, i.e. 0-25% additional 1 It is likely that the firm would have been established, 
much to the same degree of scale, focus and timings. 

Source: SQW 
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3.8 This reflects the fact that Ploughshare IP is 
typically the basis for setting up the spinout, and 
without this there would not have been a case for 
establishing the company. Qualitative evidence 
from the consultations highlighted the following 
points in relation to Ploughshare’s role in 
supporting its spinouts: 

• Ploughshare provides valuable support and advice, particularly at the early stages of 
company development. This support spans various areas of setting up and running a 
business, including: assembling the initial team; defining the shares structure; providing 
feedback on the business plan and, in some cases, pricing strategy; and helping with the 
legal paperwork. The Playbook (see Chapter 2) was seen as a useful resource for the most 
recent spinouts. Ploughshare representatives typically have non-executive director 
and/or Board member roles within the companies. They also have an ‘investor in 
residence’ who is available to provide advice free of charge. In one case, this was 
considered to have “transformed” the way the company prepared for investment pitches. 

• Ploughshare has strong and useful networks across the defence community and 
beyond, and so is well placed to make introductions. There were examples of 
introductions to the investor community (e.g. venture capital funds), government actors 
(e.g. the Cabinet Office and the Government Office for Technology Transfer), and potential 
customers (both in the UK and abroad). However, there was some desire to see increased 
involvement of Ploughshare in helping to generate leads from the MOD and more widely 
in defence, which could help in securing defence-related contracts. 

• Four of the spinouts that were consulted had received investment through the 
PAF.17 In three of these cases, the funding was used to fund early development activities 
“at a stage where no other investors would touch them.” In one case, PAF funding was seen 
as critical to the business’ survival:  

“PAF has been vital for us – I can’t stress that enough. When you’re at a relatively early stage, 
you are not investor friendly. There are not many investors active in that space. The ability to 
cross the so-called ‘valley of death’ has been critical – we would not have made it without that.” 

One of these four companies was more mature. The funding was used deliver a 
‘demonstration of capability’ which enabled the company to accelerate the development 
of the associated product. It was considered that they would not have got to that point as 
quickly without the PAF funding. 

• Consultees generally viewed Ploughshare as the most important factor, compared 
to any other organisations, in contributing to the development of their company. 

 
17 There were no examples of PAF funding among the licensees consulted for this assessment. 

 
Without the pathway for 
the technology it would 
not have happened.  
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This importance is likely to decline over time, and two older spinouts noted that 
Ploughshare’s role had reduced over time as the company became more established. 

Investment 

3.9 Since the early 2000s, the 16 spinouts have attracted at least £194.3m of public and private 
investment. Note that this figure is a gross effect, and therefore does not take into account 
Ploughshare’s role in leveraging this investment, which often involves other parties. Due to 
gaps in data, this is likely to be an underestimate, and it is not possible to separate out the 
proportion from public and private sources. Notably, the vast majority of the recorded 
investment has gone into two companies: P2i and Enigma. 

Employment 

3.10 In line with previous assessments, the employment effect has been considered in terms of two 
metrics: 

• Maximum employment to date: This metric sums the highest employment figures 
achieved by each portfolio firm to date, reflecting that in some cases, employment may 
have peaked prior to 2022/23.  

• Current employment: This reflects the position of the portfolio as it stands currently 
(based on figures for 2022/23). 

3.11 Between 2002/03 and 2022/23, the total maximum employment in gross terms was 335 
FTEs across the spinout portfolio. However, gross employment in the most recent year 
(2022/23) was lower at 232 FTEs (note that without P2i's employment, this figure would be 
32). The difference between the maximum and current employment reflects the activity of 
companies following their peak employment, and in particular the fact that for some 
companies activity has slowed down or ceased. Employment levels can be expected to 
fluctuate given the susceptibility to market conditions, particularly among younger 
businesses, and in some cases companies have been liquidated. 

3.12 The direct additional impact on employment that is attributed to Ploughshare is presented in 
Table 3-4. Note that the difference between gross and net figures (which is particularly 
pronounced for current employment) is largely due to the latter accounting for persistence 
effects. This means a lower net impact of P2i which accounts for 60% of the gross maximum 
employment and 86% of gross current employment. 

Table 3-4: Additional direct impact on employment of spinouts 
Metric Total 

Maximum employment to date (2002/03 to 2022/23 ) 267 

Current employment (2022/23) 31 

Source: SQW analysis of Ploughshare and consultation data 
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Exports 

3.13 Between 2002/03 and 2022/23, the spin-out portfolio had, in gross terms, generated exports 
sales of £197.4 million. Of this, £137.1 million can be attributed to Ploughshare (Table 3-5). 
Similar to employment, these figures are skewed by P2i which accounts for a large proportion 
of gross and net exports to date. 

Table 3-5: Additional direct impact on export sales of spinouts 
Metric Total 

Exports to date (2002/03 to 2022/23) £137.1 million 

Source: SQW analysis of Ploughshare and consultation data 

GVA 

3.14 In gross terms, the spinouts have contributed an estimated £131.3 million in GVA to date. Of 
this total, £86 million is attributed to Ploughshare. There are two particularly large 
contributors to GVA which jointly accounted for 85% of the net total: P2i and Enigma. P2i 
exited the Ploughshare portfolio in 2015 but has continued to make an economic contribution 
following this.18 Enigma’s economic contribution precedes its liquidation in 2017.  

Table 3-6: Additional direct impact on GVA from spinouts 
Metric Total 

GVA to date (2002/03 to 2022/23) £86.0 million 

Source: SQW analysis of Ploughshare and consultation data 

 

 
18 Accounted for in line with the persistence approach outlined above 
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Economic impact of licensee activity 

3.15 The total economic contribution of licensees is summarised in Figure 3-2, with further detail 
provided in the sub-sections that follow.  

Figure 3-2: Summary of economic impact of licensees 

 
 

Source: SQW 

Assessment of additionality/deadweight  

3.16 Similar to spinouts, we have assessed the level of additionality associated with Ploughshare 
(see Table 3-7). Overall, additionality associated with licensees is assessed to be high (i.e. 
deadweight is low)19. 

Table 3-7: Additionality judgements for licensees 
Judgement on 
additionality 

No. of 
firms 

Commentary 

Full, i.e. 100% 
additional 

11 It is very unlikely that the service or product would have been 
developed without the IP from Ploughshare. 

High, i.e. c. 75% 
additional 

29 It is unlikely that the service/product would have been 
developed, though there is a small chance that it would have 
done. 

Medium, i.e. c. 50% 
additional 

4 The service/product may have been developed, though this is 
likely to have taken longer, had a different focus, or been at a 
smaller scale. 

Low, i.e. 0-25% 
additional 

4 It is likely that the service/product would have been developed, 
much to the same degree of scale, focus and timings. 

 
19 We have used the judgements set out in the table as guides and altered them for each company 
depending on the specific circumstances. 
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3.17 This assessment reflects that as with spinouts, 
the IP is central to the products/services being 
developed by the licensee. In some cases, finding 
out about the IP was what sparked the idea for 
the product/service in the first place. In the few 
cases where the company might have developed 
something similar through other means, this 
would have taken longer and required additional 
resource.  

3.18 In terms of the role of Ploughshare beyond the IP, consultee evidence suggests that its 
contribution is more variable than in the case of spinouts. In some cases, the companies had 
established a close working relationship with Ploughshare. There were examples of 
Ploughshare playing an important role in various aspects of company development, including: 
acting as a sounding board; making connections (including to universities, the investment 
community and potential customers); facilitating connections with Dstl researchers (e.g. to 
undertake testing activity); proactively looking out for potential sales leads; and promoting 
the products/services through their platforms. Ploughshare’s continued involvement was 
considered to add value to the licence deal: 

“The main advantage of working with Ploughshare was not just the technology, but the working 
relationship.” 

“Ploughshare has been really committed to seeing [the product development] through. It’s 
become a relationship which has been really helpful.” 

“When a technology is made available and you have a good working partner like Ploughshare 
has been, it's advantageous to go that route. Had we have had a different feeling [about 
Ploughshare], we may have opted to attempt to do it ourselves.” 

3.19 With others, Ploughshare had adopted a more hands-off approach. In some cases, the 
companies did not require or expect any further support (e.g. no support with finding external 
funding was needed because the development was funded internally). However, in a few 
cases, the licensees considered that Ploughshare could have added more value and provided 
further support with commercialisation (e.g. by facilitating engagement with the MOD and 
other potential customers, and more proactively promoting the products and services that 
have been developed using the IP). 

Role of option agreements 

3.20 Two companies with option agreements were consulted as part of this assessment. In both 
cases, the option presented them with an opportunity to explore a potential product/service 
that the company would not have done otherwise.  

“If we’d had to pay for the full licence, it would have created a hurdle that we wouldn’t have been 
willing to take on. The financial burden would have been too much.” 

 
Without Ploughshare, we 
would probably not have 
bothered trying to get a 
product like this going. 
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3.21 The option agreement had allowed these companies to use their internal funds for product 
development and market research, rather than using it to pay a licence fee for a product which 
may not even be feasible. This was seen as advantageous for two reasons: it had provided 
additional flexibility, and meant that if they did subsequently enter into a full licence 
agreement, they would have a much better understanding of the opportunities. Both 
companies were open to negotiating a licence agreement in the future.  

Employment 

3.22 As with spinouts, we have estimated the effect on employment through both maximum 
employment to date as well as current employment. In gross terms, the licensees have created 
a total of 285 jobs to date. Of these, 167 jobs can be attributed to Ploughshare (Table 3-8). 
This is driven by a handful of companies, with a tail of none-to-modest levels of employment 
across the rest of the portfolio. In terms of current employment (i.e. up to 2022/23), the gross 
figure was 138 jobs, of which 73 could be attributed to Ploughshare. 

3.23 As in previous assessments, licensee employment is lower than the equivalent for spinouts 
(despite the number of licensees assessed in the study exceeding the number of spinouts). 
This is likely to reflect that: (i) the employment effect for licensees is focused on the jobs 
directly associated with the products and services developed using the IP licensed through 
Ploughshare (and not the employment of the whole company); and (ii) a large proportion of 
licensee activity is focused on R&D rather than production and sales. 

Table 3-8: Additional direct impact on employment of licensees 
Metric Total 

Maximum employment to date (2002/03 to 2022/23) 167 

Current employment (2022/23) 73 

Source: SQW analysis of Ploughshare and consultation data 

Exports 

3.24 Between 2002/03 and 2022/23, the licensees made export sales of £41.7 million (gross) on 
the products and services developed using IP from Ploughshare. Of this, £26.1 million was 
attributable to Ploughshare (Table 3-9). A large proportion of the net total is accounted for by 
two companies: Amsafe and Thales.  

Table 3-9: Additional direct impact on export sales of licensees 
Metric Total 

Exports to date (2002/03 to 2022/23) £26.1 million 

Source: SQW analysis of Ploughshare and consultation data 
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GVA 

3.25 In gross terms, the licensees have generated GVA to date to the value of £62.8 million. Of this, 
£39.6 million can be attributed to Ploughshare (Table 3-10). The distribution of benefits 
across the portfolio is more even than for export sales, though again with concentration in a 
small number of companies. 

Table 3-10: Additional direct impact on GVA from licensees 
Metric Total 

GVA to date (2002/03 to 2022/23) £39.6 million 

Source: SQW analysis of Ploughshare and consultation data 

Total economic impact 

3.26 Table 3-11 shows the total economic impact of Ploughshare’s activities from the current 
assessment (including both the spinout and licensee portfolios) alongside the equivalent 
results from the previous two assessments (which measured impact up to 2019/20 and 
2015/16, respectively). Note that there is a slight difference in the time period captured by 
the three assessments: the 2021 assessment captured the impact for an additional four years 
from the previous assessment in 2017, whereas the latest assessment includes an additional 
three years since the 2021 assessment. 

Table 3-11: Summary of impact indicators for spin-outs and licensees combined 
Indicator Additional 

direct impact 
in 2017 
assessment 

Additional 
direct impact 
in 2021 
assessment 

Additional 
direct impact 
in current 
assessment 

GVA to date (up to 2022/23 for the latest 
assessment; 2019/20 for the 2021 
assessment; 2015/16 for the 2017 
assessment) 

£70.2m £117.0m £125.6m 

Maximum employment to date (to 
2022/23 for the latest assessment; 
2019/20 for the 2021 assessment; 2015/16 
for the 2017 assessment) 

351 408 434 

Current employment (in 2022/23  for 
the latest assessment; 2019/20 or 2018/19 
for the 2021 assessment; 2015/16 for the 
2017 assessment) 

225 87 (220 
including P2i’s 

2019/20 
employment)  

104 

Exports to date (to 2022/23 for the latest 
assessment; 2019/20 for the 2021 
assessment; 2015/16 for the 2017 
assessment) 

£74.6m £152.0m £163.1m 

Source: SQW analysis of Ploughshare data 
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3.27 The figures above indicate progress from the previous assessment, though the rate of this has 
reduced. This is likely to be driven by two key factors: the maturity and development of the 
portfolio; and the wider context in which the companies are operating. Specifically, the 
following can be noted: 

• Looking at the spinout portfolio, only four companies have been established since 2015 
(see also the portfolio overview in Chapter 2). It takes time for companies to scale so it is 
too early to expect considerable growth from the newest additions to the portfolio. 
Nevertheless, there are some good prospects where growth is expected in the next three 
years (e.g. Presymptom Health, ESROE and Sentinel Photonics), which may become 
evident in a subsequent assessment in 3-4 years. Based on the modelling of future 
benefits, the current net additional employment of 31 FTEs is forecast to grow to 53 FTEs 
in the next three years. There are also some encouraging signs on GVA with sales growth, 
including some exports, expected for recent spinouts and for one of the earlier spinouts. 

• On the other hand, many of the historic portfolio companies have already hit a peak, 
exited or been liquidated. This affects the two companies that are the largest 
contributors across most indicators: the effects of P2i that are attributable to Ploughshare 
have now decayed given its maturity and the other factors likely to be influencing its 
growth, and Enigma has now been liquidated. Considering the types of companies 
supported by Ploughshare (with a high level of risk but also high potential returns), it can 
be expected for the impact to be driven by a small number of success stories. However, 
this does also mean a noticeable effect on the totals when the impact of these companies 
decays (instead of assuming these benefits will last forever). 

• In terms of the licensee portfolio, for some companies, activity related to the licence has 
increased. However, for many licensees, levels of sales and employment have 
remained similar to the previous assessment or have reduced. Consultation evidence 
indicates that reduction in activity has been primarily due to fluctuations in demand and 
difficulties securing contracts (including for the MOD), or other products/ services being 
prioritised by the business. It is difficult to provide a quantified projection of future 
benefits given data gaps, but there are some companies where employment and sales are 
expected to increase in the next three years (including one company that expected first 
sales in 2023/24 which are anticipated to increase gradually thereafter). 

• More broadly, the level of progress is likely to reflect the challenging economic context 
of the last three years. This includes effects of the Covid pandemic, the cost of living crisis 
(which may affect demand and costs of supplies), and a more difficult investment 
landscape. There is some evidence of this from the consultations. For example in one case, 
a company has a large contract aligned to a major defence programme, but the delivery of 
the latter has been delayed due to supply chain issues. In another case, there has been a 
pivot in the company’s direction due to Covid. While this was recognised as a better 
business opportunity which will lead to a positive upturn, the full impact of this change 
will take some time to show in data.  
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4. Assessment of environmental and other wider 
benefits 

Chapter purpose 

• This chapter outlines the evidence in relation to Ploughshare’s role in enabling 
environmental and other societal benefits. 

Key findings 

• Where environmental impacts are most relevant from the commercialisation 
undertaken by Ploughshare’s portfolio companies, this is through the benefits that 
the adoption of technologies can have on the companies’ customers and more widely. 
In total, nine relevant cases were identified among those consulted for this study. 

• There is a breadth of (potential) applications where environmental benefits may 
exist. However, at this stage, it is not possible to quantify the environmental impacts 
due to a lack of quantitative data on the scale of these benefits. 

• There is also evidence of other types of societal benefits. Several technologies in 
Ploughshare's portfolio have been used to develop products with direct applicability 
in the defence sector. These technologies present considerable advantages over 
existing products, including in terms of cost savings and enhanced performance 
(which, in turn, will lead to the safeguarding of lives). 

• Many of the companies supply their technologies to the MOD, thereby contributing 
to the MOD objectives around maintaining and refining the UK’s defence capabilities, 
and leveraging opportunities from science and technology. 

• In addition to defence, some of the technologies have applications in a civilian 
context. The potential applications for these innovative products and services span 
various contexts and sectors, including: law enforcement; cyber security; space; 
maritime; and healthcare. 

Environmental benefits 

4.1 For the types of companies and technologies in Ploughshare’s portfolio, we would expect 
there to be three potential routes to environmental benefits. These could be through 
technologies that help to reduce the environmental impact of the company itself (e.g. reducing 
GHG emissions in production processes), of its customers (e.g. the technology in a product or 
service sold reduces the direct GHG emissions of the portfolio company’s customers), or more 
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widely (e.g. end users that are beyond the portfolio company’s customers reduce their 
emissions). These are set out in Figure 4-1. 

Figure 4-1: Three key routes to environmental impacts 

 
Source: SQW 

4.2 Of the 20 companies consulted as part of this assessment, actual or potential environmental 
benefits were identified in nine cases. These benefits were through customer adoption of the 
developed products/services, with no impact identified on reducing the direct 
environmental footprint of the spinout and licensee companies themselves. In one case, 
the licensee company’s commitment to reducing its environmental impact (e.g. through ISO 
certification) was highlighted, though this was part of a wider business plan and not directly 
related to the IP from Ploughshare. 

4.3 There were a number of examples of environmental benefits through technologies that 
reduce the environmental impact of customers, including the following: 

• Products/services may create positive impacts through their use (or alleviate adverse 
impacts), e.g. to reduce the environmental impact of the fishing industry through a sonar 
reflector technology which can help to avoid ‘ghost fishing’ (i.e. the adverse effects on the 
marine environment caused by discarded fishing gear). 

• Products are developed that are more environmentally friendly than alternatives, e.g. 
because they are recyclable, use less power or use renewable energy, are more durable 
(and so last longer), or are lighter in weight (and so can be transported or help 
transportation in a more fuel-efficient way). 

• Services that would typically be delivered in-person are delivered remotely instead, thus 
reducing the need for travel and reducing the carbon footprint. 
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• There was also one case where a technology could be used to improve indoor air quality 
for customers. Whilst there was no direct link to reducing environmental impact, this 
could help to safeguard against environmental factors like pollution and smog. 

4.4 Finally, there were some technologies with applications which have a wider positive 
impact on the environment. This was primarily in relation to renewable energy and 
environmental monitoring (e.g. to curb illegal fishing, detect the spread of incidents such as 
pollution and forest fires, or contribute to research into climate change). 

4.5 Two examples of the ways in which the development of new products/services by spinouts 
and licensees can lead to environmental benefits are provided in the boxes that follow. 
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Environmental benefits: P2i (spinout) 
P2i supplies ultrathin barrier coatings to protect electronic printed circuit boards and 
products from water and corrosion damage. Since its inception, P2i has protected over a 
billion electronic devices from liquid and environmental damage, thereby increasing 
product life cycles.  

The company spun out of Dstl in 2004 with its IP of a unique protective coating with  
multiple possible applications in industry. The technology was invented at Durham 
University and  developed in-house at Dstl by P2i’s founder and technical director. After 
Ploughshare was launched, Dstl became a shareholder until the company’s exit in 2014. 

The key route to environmental benefits for P2i lies in its contribution to environmental 
sustainability through the treatment of electronics such as mobile phones. The 
technology helps to prevent corrosion damage, and so increases the likelihood of 
prolonged product life. By extending the product lifecycle and reducing the frequency of 
replacements, the company aims to achieve a net carbon footprint saving per product 
sold. The longer a product remains in use, the lower its overall carbon footprint. 

The carbon emissions equivalent saving per application of P2i’s coatings is difficult to 
assess precisely. The consultee from P2i noted that even if customers did have relevant 
data, they may be reluctant to share it because of commercial considerations. It is also 
challenging to quantify precisely  the lifespan extension due to factors beyond corrosion. 
As an estimate, it was suggested that the protective coating can deliver over 1 kg of CO2e 
saving per average application (e.g. per smartphone). 
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Environmental benefits: JCS Nuclear Solutions 
(licensee) 

John Caunt Scientific, operating as JCS Nuclear Solutions, is a small and highly specialised 
SME operating in the nuclear industry. It provides sensing and shielding solutions to a 
diverse market including clients from the private sector, nuclear establishments, MOD, 
universities other research institutions, and healthcare. Their technology, licensed from 
Ploughshare in 2013, encompasses the operating principles of an advanced gamma 
monitor, enabling the company to supply high-value solutions tailored to customer 
needs. The company has a long-standing relationship with the Atomic Weapons 
Establishment (AWE), including work on integrating the licensed technology into a 
product.  

The licensed technology is based around gamma detection, functioning as a gamma dose 
rate monitor. This technology provides significant advantages over alternatives, 
positioning it as one of the most accurate and sensitive instruments globally. The 
primary benefit lies in its rapid response, offering a quick and efficient solution for 
monitoring gamma radiation. In situations where a wide gamma energy range need 
monitoring, such as in the Fukushima incident, this technology eliminates the need for 
multiple tools through its ability to detect various wavelengths.   

There are two key routes through which JCS Nuclear Solutions contributes to 
environmental benefits with its technology licensed from Ploughshare:  

• First, the technology has the potential to contribute to the development and safe 
operation of nuclear and fusion reactors, including small-scale modular reactors 
(SMR). With nuclear energy seen as an important energy source for the shift 
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away from fossil fuels, the technology may contribute to national and 
international net zero goals through these wider benefits.  

• Second, being part of the nuclear supply chain, the company has taken a 
proactive approach to evaluating and reducing the carbon footprint of its 
technology. The product, designed for a predicted service life of 20-25 years, 
incorporates modularity for component replacement, prioritising longevity and 
sustainability. The company is committed to responsible disposal practices, 
emphasising recyclability: 80% of parts used in the GMS595 can be recycled and 
all other components are managed through approved WEEE waste streams. 
Complementary R&D alongside the licence includes ongoing work with AWE to 
explore 3D printing of instrument parts, offering a more flexible approach to 
production which will help to reduce waste (and the associated carbon 
footprint). 

Other wider benefits 

4.6 In addition to environmental benefits, the technologies that Ploughshare has helped to 
commercialise have also contributed to other societal benefits, spanning both the defence and 
civilian markets. The sub-sections below provide examples of such wider benefits based on 
consultation evidence from spinout and licensee companies. 

Benefits to the defence market 

4.7 Consistent with Dstl’s remit, several of the technologies in Ploughshare’s portfolio have been 
used to develop products that have direct applicability in the defence sector. Beyond 
generating economic returns, the commercialisation of these technologies can help to bring 
about performance advantages, cost savings and improved protection for soldiers. Several of 
these companies supply their products to the MOD, thereby contributing to the MOD’s wider 
priority of protecting the UK20, as well as its aim to seize the opportunities from science and 
technology.21 The two case study boxes that follow provide examples of performance and 
cost-saving benefits from two portfolio companies: ESROE and AmSafe Bridport. 

 
20 https://www.gov.uk/government/organisations/ministry-of-defence/about 
21 MOD (2020) Science and Technology Strategy 2020 

https://assets.publishing.service.gov.uk/media/5f8dc7ece90e0727ca313eb6/20201019-MOD_ST_Strategy_2020_v1-23.pdf
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Performance and cost benefits: ESROE (spinout) 

ESROE was created in 2010 as a spinout from Ploughshare to commercialise electronic 
warfare software developed at Dstl. 

The software can be used in 
armoured vehicles, warships 
and surveillance aircraft to 
passively detect radar signals. 
This enables real-time 
identification of the type of 
radar in use and the vehicle 
that it is fitted to. ESROE has 
developed a complete sensor 
system to fully exploit the 
software and the software has enabled the design of a sensor that is the smallest of its 
kind in the world.  While ESROE has previously focused on single sensor systems, it has 
more recently trialled, with the support of PAF, the potential benefits of a new 
‘networked’ version of its product that can connect individual systems and therefore be 
used to locate the position of multiple detected radars. ESROE expects  to improve UK-
based defence capabilities by supplying this technology to the MOD in the near future. 
The compact size and affordability of the product offer performance and cost saving 
advantages over alternative technologies, making the product key to the UK’s frontline 
capability.  

 ESROE also has a number of 
international clients, including 
a drone manufacturer in 
Portugal, the Swedish armed 
forces and the Dutch Navy. With 
recent improvements in its 
product line, the company is 
looking for further 
opportunities in the Middle 

East, Asia and the US, estimating that approximately 95% of its potential market is 
overseas. The product developed by ESROE has a primary application in defence but is 
also used in other closely related markets (see the sub-section on civilian markets). 

 



32 

Economic and wider assessment of Ploughshare's activities 

Performance benefits: AmSafe Bridport (licensee) 

AmSafe Bridport has developed the Tarian Rocket Propelled Grenade (RPG) Armour, one 
of the world’s lightest and most highly effective solutions for protecting vehicles against 
RPGs. Its primary customer is the MOD. The Tarian RPG Armour can be retrofitted to in-
service vehicles or incorporated into new platform designs, including lightweight 
armoured vehicles which are not suitable for the weight of heavier RPG systems. 

The Tarian RPG Armour has significant performance advantages compared to 
alternative products made from steel. First, the high performance textile material is 
more robust and offers a higher level of protection performance for the vehicles that it 
covers. Second, at 0.8kg/m2 the armour is extremely lightweight, resulting in a 90% 
reduction in weight for an equivalent steel based alternative. This has implications for 
vehicle manoeuvrability and provides an opportunity to use the weight saving for 
additional cargo or weaponry.  Third, the lightweight and flexible Tarian RPD Armour is 
safer to use, being handleable by a single person, and providing minimal restrictions to 
vehicle ingress or egress compared to heavy and rigid steel equipment that requires 
several individuals to install and can present ingress or egress if damaged. Finally, using 
the system’s fold flat functionality, the Tarian RPG Armour can be folded flat against the 
vehicle and transported attached to the vehicle, or packed in storage boxes for transport, 
which have a significantly reduced footprint and weight compared to the steel 
equivalent. 
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4.8 Consultees from some spinouts and licensees also noted that their products can generate 
safety benefits for frontline soldiers. For example, AmSafe Bridport’s armour (see example 
above) can be more easily cut away from vehicles to reduce obstruction in the case of 
emergency evacuation of a defence vehicle. The product developed by P2i (see the 
environmental benefits section above) can help to protect soldiers from chemical nerve 
agents. The example box that follows describes Sentinel Photonics’ laser technology which 
can help to warn and protect dismounted combatants from laser weapons threats.  

Safety benefits: Sentinel Photonics (spinout) 

Sentinel Photonics was established in 2019, endowed with technology developed within 
Dstl to manufacture state of the art laser detection and protection systems. The 
company’s products include a laser warning and intelligence gathering platform, a body-
worn threat detector, and filters to protect battlespace optics from detection. Together, 
these form a comprehensive system against weapons using laser technology, enabling 
protection from laser-based threats for dismounted soldiers.  

Compared to alternatives, Sentinel Photonics’s products are unique in that they are 
designed to be ‘standalone’, i.e. compatible with existing equipment and technologies, 
which makes installation more straightforward. The technology also offers benefits in 
terms of its size, weight, cost and enhanced performance. Considering these advantages, 
the products are key to sovereign capability. The firm is expecting considerable growth 
following its latest fundraising round and a major new contract secured in 2023. 
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Benefits to civilian markets 

4.9 In addition to benefits generated for the defence sector, the commercialisation of 
Ploughshare’s IP has yielded benefits for civilian markets. In some cases, these are defence-
related technologies which also have applications in a civilian context. For example, the 
following case studies for Telesemica and APMG illustrate how products with defence sector 
applications can contribute to law enforcement and cyber security. 

Law enforcement benefits: Telesemica (spinout) 

Telesemica was established in 2022 to develop and sell products for covert audio 
surveillance: a key capability needed by law enforcement.  

With some early sales for UK law enforcement agencies, the product is expected to 
provide new capabilities for the sector. In a local context, it can help specialist police 
officer units to prevent serious crime and attacks. At a national security level, it can make 
contributions to fight larger scale organised crime such as drug trafficking, terrorism or 
fraud. As such, the technology stands to enhance the effectiveness of the country’s law 
enforcement and promote safety for its citizens. 
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Cyber security benefits: APMG (licensee) 

APMG is a leading provider of cyber security certification schemes. The firm works in 
partnership with public and private organisations to deliver practical advice on what 
actions an organisation should take to transform their cyber security.  APMG signed a 
licence agreement with Ploughshare in 2014.  

The licensed Cyber Defence Capability Assessment Tool (CDCAT) technology is a 
software that measures the effectiveness of an organisation’s defences, giving users the 
ability to evaluate the cyber security risks. It uses an interview-based approach and is 
informed by a wide range of frameworks, models and standards, which enable it to 
provide a full assessment of any capability vulnerabilities. With the UK government 
advocating Cyber Essentials and Cyber Essentials Plus certifications, many organisations 
have been adopting cyber security audits.  

By enabling ongoing assessment, APMG’s product allows organisations to move away 
from ‘box ticking’ towards a more considered focus on transforming their cyber defences 
through continuous improvement. Furthermore, CDCAT is the only solution on the 
market which maps best practice controls onto a framework tailored to an individual 
organisation, making corporate governance and risk management more efficient. 

4.10 There are also examples of technologies that have applications to non-defence related 
areas. This includes ESROE’s product (see example above), which can be used for tracking 
and monitoring in the maritime and space industries. The product developed by 
Presymptom Health (see the case study box that follows) is expected to make an important 
contribution to improving healthcare in relation to sepsis. 
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Healthcare benefits: Presymptom Health (spinout) 

Presymptom Health was initially established in 2019, with Ploughshare IP that related 
to early diagnosis of infection and sepsis. Sepsis, the terminal pathway for infection, 
affects 49 million and kills 11 million people globally each year22, while late or 
misdiagnosis of infection contributes to antimicrobial resistance, which is associated 
with nearly 5 million deaths per year. The company’s current focus is on genomics 
through two distinct development programmes: the early diagnosis and ruling out of 
sepsis; and antimicrobial stewardship to detect infection.  

Slow and inaccurate standard diagnostic care for sepsis leads to both poor outcomes as 
well as high costs of care. A large majority of patients admitted to hospital with suspected 
sepsis do not progress to sepsis. Additionally, accurate detection of other types of 
infection (e.g. in secondary post-operative care) can reduce antimicrobial use, and thus 
help combat the public health antimicrobial resistance challenge. 

The products developed by Presympton 
Health are expected to improve health 
outcomes, save lives, decrease patient 
time in hospitals (by enabling earlier 
detection of sepsis), and contribute to 
reduction of antibiotic use and 
resistance (by reducing the 
prescription of antibiotics to patients 
without a confirmed infection). These 
are now on a formal product 
development path to meet ISO 
standards, with the goal of reaching commercialisation in the next 18 months. The 
company is therefore on a promising growth trajectory. 

 

 
22 https://www.who.int/news-room/fact-sheets/detail/sepsis 
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5. Conclusions 

Assessment of economic benefits 

5.1 The headline findings on the economic contribution of spinout and licensee activity to date 
that is attributable to Ploughshare are summarised in Table 5-1. It is estimated that over the 
last twenty years (from 2002/03 to 2022/23), Ploughshare’s role in endowing companies 
with IP has contributed around £126 million to GVA and created 434 jobs (net attributable to 
Ploughshare). To help contextualise this impact, as noted in Chapter 2, Ploughshare’s 
expenditure relating to its commercialisation activities up to 2022/23 was estimated at £29 
million (of which c. £18 million was from public funding). Whilst there are caveats to these 
estimated input figures, this suggests a positive return with impact four times greater than 
the inputs. 

Table 5-1: Summary of economic impact of Ploughshare 
Indicator Additional 

direct impact of 
spinouts 

Additional 
direct impact of 
licensees 

Total additional 
direct impact of 
Ploughshare* 

Maximum employment to date 
(2002/03 to 2022/23) 

267 167 434 

Current employment (2022/23) 31 73 104 

Exports to date (2002/03 to 2022/23) £137.1m £26.1m £163.1m 

GVA to date (2002/03 to 2022/23) £86.0m £39.6m £125.6m 

Source: SQW analysis of Ploughshare and consultation data 
* Any minor differences compared to the other two columns are due to rounding 

5.2 There are very low levels of deadweight across the portfolio which means that a relatively 
large proportion of benefits can be attributed to Ploughshare. This reflects that the IP from 
Ploughshare typically plays a central role in the development of companies and/or their 
products and services. Without Ploughshare, there would have been very few, if any, options 
for companies to develop similar technologies. Ploughshare’s role, however, extends beyond 
the IP it provides, with examples of additional support and advice highlighted by both 
spinouts and licensees. 

5.3 The portfolio includes a small number of high performers, with more modest impacts from 
across the rest. This is not unexpected, and reflects that the portfolio companies are using the 
IP from Ploughshare to develop highly innovative products/services which presents a high 
level of risk, but also high potential rewards. 

5.4 The increase in the economic impact of the portfolio since the last assessment, in 2021, is 
relatively modest. This reflects three key factors. First, the spinout portfolio comprises several 
more mature companies alongside only a few newer entrants. Many of the historic portfolio 
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companies have already hit a peak, exited or been liquidated. This notably affects the two 
companies that are the largest contributors across most economic indicators: the ongoing 
effects that are assessed as attributable to Ploughshare from the development of P2i have now 
decayed given the length of time since its formation and the role that other factors now play; 
and Enigma was earlier liquidated, and so there are no ongoing impacts from this spinout. It 
takes time for companies to scale so it is too early to expect considerable growth from the 
newest additions to the portfolio, but there are some good prospects where growth is 
expected in the next three years (e.g. Presymptom Health, ESROE and Sentinel Photonics). 

5.5 Second, for many licensees the levels of sales and employment have remained similar or have 
reduced since the previous assessment. This appears to have been primarily due to 
fluctuations in demand, difficulties securing contracts, and/or decisions by businesses to 
prioritise other products/services that are not related to the licences with Ploughshare. 

5.6 Finally, the portfolio companies have been affected by the challenging economic context of 
the last three years. This includes effects of the Covid pandemic, the cost of living crisis, and a 
more difficult investment landscape. It is however noted that Covid has also presented some 
opportunities.  

Assessment of environmental and other wider benefits 

5.7 Of the 20 companies consulted as part of this assessment, in nine cases there were actual or 
potential environmental benefits associated with the technologies. This was through the 
benefits that the adoption of products/services can have on the companies’ customers and 
more widely. There was no impact identified on reducing the direct environmental footprint 
of the spinout and licensee companies themselves. 

5.8 Examples of contribution to environmental benefits include products/services which  create 
positive impact directly through their use, are more environmentally friendly than 
alternatives, or enable a wider positive impact on the environment. The examples included in 
this report demonstrate some of the (potential) applications where environmental benefits 
may exist. However, at this stage, it is not possible to quantify the environmental impacts due 
to a lack of quantitative data on the scale of these benefits. 

5.9 In addition to environmental benefits, there is evidence of other types of societal benefits. 
This includes technologies with applications in the defence sector (thereby contributing to 
the MOD’s objectives and priorities) as well as in civilian contexts. In terms of the latter, there 
are examples of the products/services bringing about societal benefits across a range of 
different contexts, including law enforcement, cyber security and health.  
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Annex A: Further detail on methodology 

Economic benefits 

Key indicators 

A.1 We have estimated the GVA of Ploughshare’s commercialisation activities where possible. 
However, as recommended in government guidance, we have also drawn on alternative 
measures of GVA to account for the fact that many of the businesses are pre-commercial or 
early stage. A suite of key indicators was used, covering: co-investment (for spinouts); 
employment created; value of exports; and GVA (based on employee costs and/or sales, costs 
and surpluses, as available). Table A-1 describes these key indicators and sets out the 
principal sources of data for each. 

Table A-1: Key measures and principal sources of data 
Indicator of 
economic 
benefit 

Relevance Description Principal sources of data 

Co-investment  Spinouts Provides, in ‘gross’ terms, 
an indicator of the 
attraction of other 
investment 

• Interviews with spinouts 

Employment 
created 

Spinouts & 
licensees 

Provides an indication of 
economic activity 
generated   

• Interviews with spinouts and 
licensees 

Value and 
proportion of 
sales that are 
exports 

Spinouts & 
licensees 

Injection to circular flow 
of income 

• Interviews with spinouts and 
licensees 

• Royalty income data held by 
Ploughshare (for licensees) 

Gross Value 
Added (GVA) 

Spinouts & 
licensees 

Values the economic 
contribution that can be 
compared to other 
investments 

• Derived from company account 
data (on employee costs, sales 
and operating surpluses) 

Source: SQW 

Additionality and attribution 

Assessing the counterfactual 

A.2 As highlighted in our previous assessments, the nature of Ploughshare’s commercialisation 
activities means that it is not feasible to establish a meaningful counterfactual group of non-
beneficiaries. There are several factors underpinning this, as follows: 
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• In the case of spinouts, these have been formed in order to commercialise IP endowed to 
them by Ploughshare. Conceptually, therefore, there is no group of ‘spinouts’ that 
attempted to obtain MOD IP but failed to do so, or other technologies which could form a 
well-matched comparison group. 

• In the case of licensees, the technology involved is unique. This means that it is not 
possible to identify other companies that are developing similar technologies, which 
could form a well-matched comparison group. 

• The number of companies that Ploughshare has engaged with is small (16 spinouts and 
48 licensees to date) given the highly specialised nature of its activities. This makes 
statistical comparisons challenging, especially as we expect the variance of key outcomes 
(such as sales) to be high.   

A.3 This study therefore sought to address the counterfactual through evidence gathered in 
previous studies, and through consultation with companies. This approach was also adopted 
in the 2021 study. Some of the previous estimates of additionality for pre-existing companies 
are unlikely to have changed substantially.  

A.4 For any new licensees or spinouts we sought to speak with an informed consultee. In the case 
of spinouts, consultees were asked to judge how likely it is that the business would have been 
started in the absence of Ploughshare’s activities. Licensees were asked if, in the absence of 
Ploughshare, they would have been able grow or access alternative technologies/IP to achieve 
any outcomes mentioned. Where it was not possible to speak to an informed consultee, we 
have made assumptions based on average levels of deadweight. 

Attribution/apportionment 

A.5 In line with evaluation guidance, the study also assessed the extent to which benefits are 
attributable to Ploughshare, versus other potentially influential factors such as external 
support or funding from other sources. Importantly, Ploughshare’s role in creating spinout 
companies and issuing IP/technology licenses tends to come before other potential funding. 
Therefore, we have apportioned benefits between Ploughshare and other inputs where other 
public support has been utilised at the same time.  

Leakage and displacement effects 

A.6 In this study, leakage was recognised where any activity, such as employment or purchasing 
goods and services, takes place overseas rather than in the UK. We have assessed leakage by 
using data (actual or estimates) on the number of employees based in the UK and overseas.  
Data on this were sourced from the previous assessment, and from primary research with the 
company representatives as part of the current assessment.  
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A.7 Displacement assesses the extent to which reported business outcomes are achieved at the 
expense of other UK businesses. Displacement effects were considered through assessments 
of: 

• the location of businesses’ markets and/or likely markets (i.e. if they are in the UK or 
international) 

• the location of direct competitors (i.e. if the business has direct competitors, are they in 
the UK?). 

A.8 The above information was gathered through interviews and informed the judgement on 
displacement effects on the basis of Table A-2: Displacement judgementsTable A-2. Where 
possible, we asked companies for the relative proportions between different markets and 
competitors to inform an actual figure for displacement. Otherwise, we have estimated 
displacement based on the judgements provided.  

 Table A-2: Displacement judgements 
 UK competitors International 

competitors 
No direct 
competitors 

UK markets Med/High 
displacement 

No displacement No displacement 

International markets Low/med 
displacement 

No displacement No displacement 

Multiplier effects 

A.9 In line with HM Treasury’s Green Book guidance, multipliers have not been included in the 
assessment.  

Assessment of GVA 

A.10 The economic value created by Ploughshare has been measured using GVA. As a metric, GVA 
is often critiqued due to how it is measured and what it does and does not include. For 
example, there are various activities, such as caring for dependents, which are both useful to 
society and economically beneficial, which GVA does not take into account. Moreover, it is 
constrained when measuring non-market value which may be generated in the form of 
knowledge or environmental benefits.  

A.11 As highlighted in our previous studies, GVA is normally used to measure the economic value 
of areas, sectors, or whole nations. Applying it to firms is therefore subject to several 
limitations. This is particularly the case when considering the types of companies which are 
supported by Ploughshare, given that many of them are pre-sales. Furthermore, 
Ploughshare’s licensees and spinouts often have a primary purpose to build their knowledge 
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and IP to enhance their value to a possible purchaser, but this is challenging to measure using 
a standard GVA approach.  

A.12 For spinouts, given the pre-sales nature of many of the businesses, the GVA estimate focused 
on employee costs (provided by the company representatives).23 For businesses which were 
in a sales phase, employee cost data was supplemented with data on surpluses and losses. In 
some cases, data on turnover minus costs of goods and services was also be used, particularly 
when these data are more comprehensive than those available on employment or employee 
costs. The GVA estimates have been presented as cumulative figures to date as well as forecast 
figures for the next three years. More details on the forecasting method are detailed below.  

A.13 For licensees, GVA estimates focused solely on operations associated with investment, 
development and commercialisation resulting from the licensing of MOD IP/technology. This 
was based on information obtained through consultation with company representatives, 
since it is not routinely held by Ploughshare. Similar to spinouts, the focus was on employee 
cost data, which was supplemented with data on surpluses and losses, or turnover minus the 
costs of goods and services, where appropriate. 

Duration of benefits 

A.14 There is a lack of strong empirical evidence to indicate how long benefits persist for. A 
maximum of 60 years of persistence is recognised for some major capital works, such as large 
transport investments. For capital works in the science and innovation area, where 
infrastructure becomes outdated more quickly, up to 30 years of persistence is considered 
and it may be assumed that there is a decreasing effect after around 15 years. Other agencies 
have allowed a maximum of up to 10 years’ persistence effect for interventions supporting 
businesses. 

A.15 In the previous assessment, the benefits for spinouts were capped at 15 years, meaning that 
the assessment capped outcomes realised 15 years after the creation of the spinout. We have 
adopted similar approach this time. For both licensees and spinouts we have introduced a 
tapered effect, such that 100% of year 15 outcomes are counted, but only 75% from year 16, 
and 50% and 25% from years 16 and 17, then 0% thereafter.  

A.16 Exit values have been reported separately, given that they have an in-built assumption of 
future effects. For the four spinout companies that have exited, we have assumed that 
employment, and so GVA effects, have remained constant following exit unless we are aware 
that there have been significant changes or that activities have left the UK. 

 
23 This follows Scottish Enterprise guidance as laid out in Scottish Enterprise (2008), Additionality 
and Economic Impact Assessment Guidance Note, Scottish Enterprise, Glasgow 
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Forecasting 

A.17 As part of the assessment, we have sought to make projections for the economic impact of 
Ploughshare’s commercialisation activities over the next three years (i.e. covering 2023/24 
to 2025/26). This used Ploughshare’s projection data regarding royalties and company 
consultations on forecasts to set out a time series for economic impact indicators into the 
future. We have also used various assumptions to try to fill gaps in data. For example, in a case 
where we know a spinout is no longer active we have assumed no/low levels of employment.  

A.18 Due to the uncertainty around forecasting future performance, and gaps that proved difficult 
to fill, the forecast benefits have been used to make key points about future potential, rather 
than as a projection of future impact.  

A.19 There is government guidance on optimism bias, but this is more relevant for capital works. 
Our own analysis of the reliability of forecasting indicates that growth often takes longer to 
occur than is suggested by estimates. We suggest that forecast figures are read with this form 
of caution. The alternative, of applying a factor for optimism bias would not be appropriate 
given that the majority of the forecast benefits come from established firms in a steady state 
of performance. In such cases, an optimism bias would emulate stagnation in those firms. 

A.20 A discount rate of 3.5% per annum for future benefits was applied, based on HM Treasury 
guidance on social time preference.  

Environmental and other wider benefits 

Environmental benefits 

A.21 The key question for the environmental impact assessment is: have licenced technologies 
enabled environmental benefits, because the nature of applications helps reduce adverse effects 
on the environment? As part of the scoping phase for this study, we assessed the companies 
and technologies in Ploughshare’s portfolio in terms of their (potential) environmental 
impact. Eight relevant cases were identified, including one spinout company, six licensees, 
and one option holder. This includes three cases where there was a clear link to GHG 
reductions (either directly or indirectly), and others where companies/technologies were 
associated with environmental benefits in ways that do not directly contribute towards 
reduced GHG emissions. 

A.22 We had originally intended to use a framework that we had previously developed for the KTN 
to assess the net zero contribution of technology innovation and commercialisation. The 
framework draws on data collected via a questionnaire which could be deployed in an 
interview with the company representative. The questionnaire covers the following key 
topics: 

• The route to impact for greenhouse gas (GHG) reduction associated with the technology 



A-6 

Economic and wider assessment of Ploughshare's activities 

• The GHG emitting activity the technology has an impact on/is being replaced by the 
technology, e.g. through reduced electricity use, reduced/changed fuel use, 
reduced/changed refrigerant use, reduced/better use of materials, improved 
waste/recycling processes, etc. 

• The reduction in the GHG emitting activity by the technology and the associated GHG 
reduction in CO2-eq (gross impact). 

• The attribution share of the Ploughshare technology towards the gross impact (net 
impact). 

A.23 For the remainder of the companies where environmental benefits were apparent but not 
directly linked to GHG reductions, we had proposed a narrative-based assessment to 
understand the nature and extent of these benefits through qualitative evidence. 

A.24 In practice, modelling net zero benefits was not possible due to a lack of quantitative data on 
(potential) benefits. A qualitative assessment of environmental benefits has therefore been 
undertaken, based on information provided by consultees and written up as descriptive 
narrative within the report (covering the nature of the benefits, the routes to impact, and the 
potential scale of benefits in terms of adoption/spread). 

Other types of wider benefits 

A.25 In addition to the environmental assessment, we have also covered ways in which the 
portfolio companies have contributed to other societal benefits. The breadth of those benefits 
has been illustrated using case study vignettes, describing the nature of the societal benefits 
and, if possible, the potential scale of these. 
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Annex B: Ploughshare spinout and licensee 
portfolio 

5.10 The following tables include all Ploughshare spinouts (Table B-1), and the companies 
associated with each licence agreement (Table B-2) and option agreement (Table B-3). This 
is based on the latest portfolio update confirmed in August 2023.  

Table B-1: Ploughshare spinouts 
No. Organisation name Status Consulted for study 

1 Acolyte Exited No 

2 Alaska In liquidation No 

3 Claresys Exited No 

4 Clearwater Hydroacoustics Live Yes 

5 Enigma In liquidation No 

6 ESROE Live Yes 

7 Leading Light Scientific Exited No 

8 P2i Exited Yes 

9 Presymptom Health Live Yes 

10 Prokyma In liquidation No 

11 REMO In liquidation No 

12 SALT In liquidation No 

13 SARA In liquidation No 

14 Sentinel Photonics Live Yes 

15 Sherwood In liquidation No 

16 Telesemica Live Yes 

Source:  Ploughshare and SQW 

Table B-2: Ploughshare licencese 
No. Organisation name Licence status Consulted for study 

1 3M (previously Biotrace) Inactive/dormant (x2 licences) No 

2 3SDL Inactive/dormant No 
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No. Organisation name Licence status Consulted for study 

3 AB Precision Live No 

4 Amsafe Bridport Live Yes 

5 APMG Live Yes 

6 Archimedes Inactive/dormant No 

7 ASV Live No 

8 Atkins Live No 

9 Axi-Tek Live No 

10 BBI Live No 

11 BIRAL Inactive/dormant No 

12 Celsis International Inactive/dormant No 

13 Defyrus Inc. Inactive/dormant No 

14 DetectionTek Live Yes 

15 DMT Live Yes 

16 DuPont Live No 

17 Dutch Army Paid up (user only licence24) No 

18 Emergent (previously Cangene) Live No 

19 Energetics Technology Live No 

20 European Commission Paid up No 

21 Foster & Freeman Live Yes 

22 Honeywell Hymatic Live Yes 

23 Intellectual Ventures Expired assignment No 

24 John Caunt Scientific (JCS 
Nuclear Solutions) 

Live Yes 

25 Ketech Defence Inactive/dormant No 

26 L3 Harris ASV Live No 

27 Lipoxen Tech Ltd / Xenetic Terminated No 

 
24 i.e. no sales 
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No. Organisation name Licence status Consulted for study 

28 Lonza Rocklands Paid up No 

29 Matrix Live (several licences) Yes 

30 MicroPharm  Live No 

31 NP Aerospace 1 licence live; 1 licence paid up Yes 

32 Pharmathen UK Terminated No 

33 Portsmouth Aviation Live No 

34 Primetake Inactive/dormant No 

35 Pritchard Spray Technology Inactive/dormant No 

36 Prokarium Paid up No 

37 Qinetiq Inactive/dormant No 

38 Rapid Dx Paid up No 

39 Raptor Live No 

40 Recipharm Cobra Live No 

41 Riskaware Live (x2 licences) Yes 

42 Selective Antibodies Inactive/dormant No 

43 Smiths Detection Inactive/dormant No 

44 Stella Meta Inactive/dormant No 

45 Tata UK Terminated No 

46 Thales Live Yes 

47 Thor Industries Live Yes 

Source:  Ploughshare and SQW 

Table B-3: Ploughshare option agreements 
No. Organisation name Licence status Consulted for study 

1 Arosa Instruments Inactive/dormant Yes 

2 CBG Systems Inactive/dormant No 

3 IrvinGQ Inactive/dormant No 

4 Leonardo UK Live No 
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No. Organisation name Licence status Consulted for study 

5 MBDA Inactive/dormant No 

6 Qvella Live Yes 

7 Spirent Communications Inactive/dormant No 

8 Surevine Inactive/dormant No 

9 Tarian Live No 

Source:  Ploughshare and SQW 
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