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Introduction 

The Biotechnology and Biological Sciences Research Council (BBSRC) is part of UK 
Research and Innovation (UKRI)12, a new body which works in partnership with universities, 
research organisations, businesses, charities, and government to create the best possible 
environment for research and innovation to flourish. UKRI aims to maximise the contribution 
of each of its component parts, working individually and collectively. BBSRC’s mission is to 
lead world-class 21st century bioscience, promoting innovation in the bioeconomy and 
realising benefits for society within and beyond the UK. 

Central to BBSRC’s mission is to enable the optimal and successful application of the 
outcomes from the excellent research and capabilities it funds. In some specific 
circumstances, the impact of research will be best realised via the creation of spinout 
companies. In recent years the creation and composition of spinout companies arising from 
UK universities has had a renewed interest from policy makers3, government4 and 
economists5 to evaluate and understand the contribution of spinout companies to the local 
and national economies. Some of these studies have tended to focus on high growth spinout 
companies and the private investments they secure as the sole measure of success.  

In this paper we take a different approach by considering the links between the spinout 
companies, the industrial sectors they service, the different scientific research areas funded 
by BBSRC leading to the creation or development of these spinout companies and the 
intellectual property rights in the form of published patents held by some of these companies. 
We use this analysis to consider the implication for a research funder, how best to measure 
successes and what interventions might be required to facilitate and sustain the creation of 
new bioscience ventures arising from investments in research and capabilities. 

For the first time we brought together different datasets including BBSRC research grants 
data, BBSRC spinout companies identified using Researchfish® and published patent data 
from across two non-departmental public bodies, BBSRC - UKRI and the Intellectual 
Property Office (IPO). We worked collaboratively to analyse and interpret the data with the 
help of Jonathan Harris from Young Company Finance (YCF) who provided some of the 
investment data.  

1 https://bbsrc.ukri.org/  
2 https://www.ukri.org/  
3 https://www.ukri.org/about-us/strategic-prospectus/delivering-economic-impact/  
4 https://www.gov.uk/government/publications/industrial-strategy-building-a-britain-fit-for-the-future  
5 https://www.enterpriseresearch.ac.uk/wp-content/uploads/2015/07/ERC-ResPap35-M.-Hewitt-Dundas.pdf 

https://bbsrc.ukri.org/
https://www.ukri.org/
https://www.ukri.org/about-us/strategic-prospectus/delivering-economic-impact/
https://www.gov.uk/government/publications/industrial-strategy-building-a-britain-fit-for-the-future
https://www.enterpriseresearch.ac.uk/wp-content/uploads/2015/07/ERC-ResPap35-M.-Hewitt-Dundas.pdf
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Method of working 

Definition of spinout companies 

In this paper spinout companies are defined as early-stage companies arising from UK 
universities or research institutes and taking forward intellectual assets developed from 
investments in research and capabilities by BBSRC in those institutions. Spinout companies 
are different from start-up companies created by staff outside their ‘normal’ contract of 
employment and scientific duties. This definition is also different from the “sensu stricto” 
spinout company definition where a university/institute has equity shares in the new 
ventures. Some of the spinout companies in this analysis, while taking forward IP arising 
from BBSRC investments, might not have an equity deal with the university or institute they 
arisen from. For reference this is similar to the HESA definition in the Business and 
Community Interaction (HE-BCI) survey for spin-offs with some HEP ownership and formal 
spin-offs, not HEP-owned6. 

Data sources 

The Intellectual Property Office (IPO) hold data relating to all GB national patent applications 
and has access to data relating to all published patents worldwide through the European 
Patent Office’s Worldwide Patent Statistical Database (PATSTAT). The application date for a 
patent is known as the filing date and a patent application is typically made publically 
available 18 months after that filing date. Following examination, a patent is normally granted 
four to six years after the filing date. This study is based on analysis of published patent data 
and not granted patent data. Data for published patent applications gives more information 
about technological activity than the figures for granted patents because a number of factors 
determine whether an application ever proceeds to grant. These include the inherent lag in 
patent processing at national intellectual property (IP) offices worldwide and the patenting 
strategies of applicants who may file more applications than they ever intend to pursue. 

Young Company Finance (YCF) is a small company that tracks early-stage high growth 
companies from UK research organisations and reports on their progress including their 
significant investment deals. YCF publishes the quarterly magazine Spinouts UK and 
provides data on spinout company investments matching company names in the BBSRC 
dataset.  

BBSRC spinout company data was collected from BBSRC researchers’ submissions to 
Researchfish® in 2014, 2016 and 2017 supplemented with information from Companies 
House® and commercial databases. Prior to 2014, information on historical spinout 
companies was collected from BBSRC grants final reports and supplemented with survey of 
key institutions Technology Transfer Offices (or equivalent). Any attribution of a spinout 
company to a specific BBSRC research grant is dependent upon researchers’ feedback in 
Researchfish®. In the historical dataset, attribution was based on final reports and overlap of 
area of research. 

Statistical tests 

All statistical tests were performed with the open source language and environment for 
statistical computing: R (version 3.4.3), using the extension R Studio (version 1.1.423).  

  

                                                           
6 https://www.hesa.ac.uk/support/definitions/hebci  

https://www.hesa.ac.uk/support/definitions/hebci
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Alluvial plot 

Alluvial plots allow for a graphic representation of links between data. In this instance, 
alluvial plots were used to link BBSRC grant data scientific classification to the spinout 
companies arising from that research and the World Intellectual Property Organisation 
(WIPO) technical classification of the published patents data held by these spinout 
companies. Alluvial plots were created using the R package alluvial (version 0.1-2). 

BBSRC grants scientific classification 

The scientific classification of BBSRC research grants linked to the spinout companies was 
performed as previously described in ‘Ensemble Classification of Grants using LDA-based 
Features’ by Ioannis Korkontzelos, Beverley Thomas, Makoto Miwa and Sophia Ananiadou.  

 

Analysis 

1. Spinout companies underpin many different industrial sectors 

Using methods described above, it has been possible to identify 387 spinout companies 
linked to BBSRC investments in research and capabilities (skills and infrastructures) in the 
2017 dataset. Spinout companies were created over many years with 32 spinouts registered 
pre-1997 and 356 companies registered in subsequent years until 2016 (2017 
Researchfish® submission period). 

Spinout companies linked to BBSRC investments in research and capabilities operate in 
many varied industrial sectors across the UK economy (Figure 1). These industrial sectors 
were identified as the primary sector serviced by the spinout companies according to their 
website and description. Predominantly, BBSRC spinout companies operate in the 
‘pharmaceutical and medical biotechnology’ (210), ‘manufacturing, including industrial 
biotechnology’ (64) and ‘agriculture, food and drink’ (36) sectors.  
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Figure 1: Distribution of spinout companies underpinned by BBSRC investments per industry 
sectors. This distribution is not due to chance (Chi-squared test, p<2.2e-16).  

 

Furthermore, of the 387 spinout companies created, many remain active for many years 
after incorporation. As of 2017, 260 companies were still active (67%), 104 have been 
dissolved (27%), seven were in liquidation (2%), five were dormant (1%) and 11 no longer 
had record (3%) in Companies House®. 

Of the 260 still active spinout companies, 216 were at least five years old (64%).  

The creation of a spinout company is likely to be a strategic business decision to address 
specific market needs, technology and financial criteria such as first market movers, freedom 
to operate, and business models: platform technology or implementation product, potential to 
access further investments, potential return to investor vs risk. Because of the complexity of 
creating a spinout company but also the greater potential rewards in some markets, spinout 
companies building on BBSRC investments tend to focus on the pharmaceutical and 
medical technology sector (210 companies – Table 1) as well as the manufacturing 
(including IB) sector (64 companies – Table 1) for which the rewards and the current spinout 
business and investment models are the most effective. This distribution of spinout 
companies per industrial sectors is not due to chance (Chi-squared test, p<2.2e-16) 
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2. Spinout companies use different IP protection mechanisms 

Using data provided by the IPO, it is possible to identify spinout companies that have 
protected their intellectual property using the patent system. Of the 387 spinout companies 
building on BBSRC investments, 130 companies have at least one patent published (34% - 
Table 1, next page). However, many companies have filed more than one patent, with 
companies having an average patent portfolio size of 16 published patents. Collectively the 
130 spinout companies have 2,151 patents published around the world.  

However, not all spinout companies across the different industry sectors use the patent 
system to protect their IP to the same extent. Table 1 breaks down per sector the number of 
spinout companies with at least one patent published. The sector with the most patents 
published is the pharmaceutical and medical biotechnology sector with 1,776 patents 
published across 82 companies. 39% of the companies in that sector have at least one 
published patent and an average patent portfolio of 22 published patents. The distribution of 
spinout companies with at least one patent published is not random and is dependent of the 
sector the companies operate in (Fisher exact test of independence, p value = 0.00702) 

Note: the number of patents published was identified using the spinout company name and 
registration number as identifiers of the filing entity. Considering that we are dealing with 
early-stage companies, it is likely that these numbers are slightly underestimated since some 
of the patents might have been filed by the universities in the first instance (or institutes or 
their acting agents i.e. third parties) prior to being transferred to the companies. This can be 
demonstrated in Figure 6 below for those companies where a patent has been filed prior to 
the incorporation date of a company. This was the case for 50 of the 130 spinout companies. 

To the same extent that creating a spinout company is a business decision in answer to 
specific market needs, IP protection via patent filings answers to specific criteria. The subject 
matter seeking patent protection must be novel, non-obvious with a clear inventive step but 
also of industrial use and must be capable of being made7. Therefore, the specificity and 
requirements of a patent might explain some of the bias of the patenting activities toward 
specific sectors (chemical, healthcare, manufacturing and pharma, Fisher exact test of 
independence, p value = 0.00702). Spinout companies operating in other industrial sectors 
might be dominated by forms of IP protection other than patents (registered trade marks, 
copyright, registered designs or plant breeder’s right) or building their business on know-how 
or trade secrets. Therefore, while patent filings might be essential in some sectors to build a 
successful company, patent filing should not be considered the sole measure of success. 

Following their first patent filing, many spinout companies, notably in the pharmaceutical and 
medical biotechnology sectors, build a substantial patent portfolio with 15 spinout companies 
collectively having 1,372 patents published and an average of 91 patents between them (top 
value 245 patents published). 

 

 

                                                           
7 http://www.ipo.gov.uk/blogs/equip/wp-content/uploads/sites/3/2013/08/patentsbasicfacts1.pdf  

http://www.ipo.gov.uk/blogs/equip/wp-content/uploads/sites/3/2013/08/patentsbasicfacts1.pdf
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Sector 
Number of 

companies in 
sector 

Companies with at 
least one published 

patent 
Number published 

patents 
 Average patent 

portfolio size  
% of companies with 

a published patent  

Leisure activity, including sports, 
recreation and tourism 1 0 0 0 0% 

Energy 4 0 0 0 0% 

Environment 6 1 1 1 17% 

Financial services, and management 
consultancy 10 2 2 1 20% 

Digital/communication/information 
technologies (including software) 16 3 6 2 19% 

Chemicals 17 9 28 3 53% 

Healthcare 23 7 48 7 30% 

Agriculture, food and drink 36 7 127 18 19% 

Manufacturing, including industrial 
biotechnology 64 19 163 8 31% 

Pharmaceuticals and medical 
biotechnology 210 82 1,776 22 39% 

TOTAL 387 130 2,151 61 34% 

 

Table1: Distribution of spinout companies per industrial sectors (column 1), number of spinout companies with at least one published patent 
(column 2), collective number of published patents for a given sector (column 3), average size of published patent portfolio for a company in 
given sector (column 4), percentage of companies with at least a published patent in a given sector (column 5). 
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3. Patent filing is more prominent in certain technology fields 

BBSRC scientific remit with regards to its investment in research is broad. The council 
invests in scientific areas as diverse as plant and animal science, agriculture and soil 
science, microbiology and genetics, human nutrition and neurobiology to name but a few.  

Patent examiners classify patents according to the technology disclosed in the respective 
patent application using the International Patent Classification (IPC) scheme. Previous work 
by the WIPO has produced a technology concordance table8 that maps over 750 IPC 
subclasses and groups to 35 fields of technology. This provides a good level of granularity 
for this study in terms of ascertaining which of the 35 different technology fields each of the 
2,151 published patents filed by the 130 spinout companies underpinned by BBSRC 
investments relate to (Figure 2). More than one technological classification may be applied 
to each patent application depending on the technology disclosed. Each patent may appear 
in one or more of the 35 different technology fields. These classifications are applied by the 
patent examiners who are experts in the field, rather than being self-reported by the patent 
applicants themselves. 

The technology fields referenced in the published patent applications are diverse with 
predominance of chemistry (mainly biotechnology, 1,144), instruments (both measurements 
and analysis, 409 and 286 respectively) as well as mechanical engineering (151).  

 

 

Figure 2: Distribution of the technology fields of the 2,151 published patents for the spinout 
companies underpinned by BBSRC investments. 

                                                           
8 http://www.wipo.int/ipstats/en/statistics/technology_concordance.html  
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4. Spinout companies build on a broad portfolio of research 

Since some of the bioscience spinout companies are reported by BBSRC-funded 
researchers as an outcome against specific BBSRC research grant awards using 
Researchfish®, it is possible, in these instances, to link the specific research outcomes (i.e. 
a spinout company) to a specific BBSRC research grant. As BBSRC classify research grants 
according to 21 scientific topics, bringing together BBSRC research data with the spinout 
company dataset and data from the IPO, it is possible to visualise the links between the 
research fields (i.e. topics) of the BBSRC grants, the industrial sectors of the spinout 
companies and the technology classifications of the published patents (Figure 3, 4 and 5 – 
next pages). Such graphic representation of the linked datasets is an alluvial plot. 

The alluvial plot in Figure 3 provides a good graphic representation of the difference in the 
number of spinout companies operating in the different sectors. Not only do most companies 
operate in the pharmaceutical and medical biotechnology sector, spinout companies in this 
sector are more likely to have a patent published (Table 1 and Figure 3 and 4). Although the 
sectors in which the spinout companies are operating are very different, the patent 
technology classifications under WIPO are broadly similar with most patents classified as 
either relating to chemistry, instruments and to lesser extend mechanical engineering and 
electrical engineering WIPO technology sectors (Figure 2 and 3). 

For ease of analysis, the spinout companies operating in the pharmaceutical and medical 
biotechnology sectors were split from the other sectors (Figure 4 and 5 respectively). 

Spinout companies operating in the pharmaceutical and medical biotechnology sector have 
arisen from very varied scientific research funded by BBSRC with 14 different scientific 
research topics identified. These range from the more obvious stem cells, regenerative 
biology, pharmaceuticals or immunology scientific topics to the less obvious plant science, 
crop science or animal health for this specific sector. Equally, all these topics of research 
contribute across all areas of patenting with a predominance of chemistry as WIPO 
technology sector and then pharmaceuticals and biotechnology as WIPO technology fields. 
Interestingly, 12 scientific topics contributed to the pharmaceutical WIPO technology field 
while 13 scientific topics contributed to the biotechnology one (Figure 4, last column). 

Taken together, these data demonstrate that while spinout companies built from BBSRC 
research operate predominantly in the pharmaceutical and medical biotechnology sector and 
filed patents predominantly in a chemistry field, the scientific research from which the spinout 
companies and their IP has arisen is much broader than the operating sector or patent filing 
will initially suggest. This data might have some implication for a research funder such as 
BBSRC when considering how to facilitate the impact of research and notably the creation of 
early-stage companies such as spinouts (see discussion). 

When considering spinout companies in the other sectors: manufacturing including industrial 
biotechnology, healthcare, digital/information technology (including software), chemicals, 
and agriculture, food and drinks (Figure 5) – the contribution of the different BBSRC grants 
research topics to the different spinout companies and their published patents is also broad, 
although some research topics contribute more significantly to some sectors due to their 
specificity (crop science to agriculture sector for example, Figure 5 column 1 to 2). When 
considering the published patents technology fields, this specificity was conserved for some 
technologies (for example, crop and plant science to mechanical engineering and other 
specialised machines, Figure 5 column 1, 3 and 4). This link between research topics and 
patentable technologies might be particularly relevant to the agri-tech sector. 
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Figure 3: Alluvial plot linking BBSRC research grant scientific classification (column 1 – left) to individual spinout companies grouped by industrial 
sectors (column 2) to spinout companies published patents WIPO technology sectors and fields (column 3 and 4 – right)  
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Figure 4: Alluvial plot linking BBSRC research grant scientific classification (column 1 – left) to individual spinout companies in the pharmaceutical 
and biomedical technology sector (column 2) to spinout companies published patents WIPO technology sectors and fields (column 3 and 4 – right)  



11 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 5: Alluvial plot linking BBSRC research grant scientific classification (column 1 – left) to individual spinout companies in industrial sectors 
excluding the pharmaceutical and biomedical technology sector (column 2) to spinout companies published patents WIPO technology sectors and 
fields (column 3 and 4 – right)
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5. Incorporation of spinout companies varies in time 

The creation of a spinout company is influenced by many factors. Amongst these are the 
nature of the intellectual property that spinout companies are built on. Using IPO patent data 
it is possible for those spinout companies that have filed a patent to understand the time lag 
between the incorporation date of a company and its first patent filing (Figure 6). 

 

 

Figure 6: Distribution of time lag between first filing of a patent and incorporation date of a 
given company. Each dot is a specific spinout company. Negative values (below red line) 
denote filing of a patent prior to the incorporation of the company while positive values 
denote filing of a patent post company incorporation. 

Based on this distribution 50 spinout companies were assigned patents filed prior to the 
incorporation of the company (denoted by negative value where the company is incorporated 
after the first patent filing), while 80 spinout companies had filed their first patent after their 
incorporation date. 

This can be further demonstrated by plotting the frequency of occurrence of time lag (Figure 
7). 
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Figure 7: Distribution of the frequency of occurrence of a given time lag i.e. number of 
spinout companies with a given time lag between first patent filing and incorporation date. 
Negative values denote a patent filed prior to a company being incorporated, positive values 
denote the patent filing post company incorporation. 

 

When considering the timing of patent filing and registering a company, most spinout 
companies are incorporated in the year (20) or one (17) or two (15) years after a patent has 
first been filed (negative values in Figure 7) by the university. However, a substantial number 
of spinout companies are incorporated prior to any patent filing. 22 spinout companies first 
registered a patent one year after their incorporation, 11 two years after incorporation, 10 in 
their 3rd and five in their 4th year and so on (Figure 7 right hand side of the graph). These 
early-stage companies are often referred to as “shell companies” while their IP is being 
further developed in the university. In other cases, the patent filing might have been done by 
a third party (university, institute or a subsidiary) prior to the spinout company being 
incorporated and the patent then licenced to the spinout company rather than being 
assigned. 

Using BBSRC grant data and the returns provided to Researchfish® by researchers, it is 
possible to ascertain the time lag between grants finishing and the incorporation dates of 
spinout companies. Figure 8 plots the difference in years between the date of a BBSRC 
grant finishing and the incorporation date of a given spinout company associated with that 
grant (as reported by researchers or in previous associations). Negative value denotes the 
years a grant finished prior to the creation of a spinout while positive value describes 
instances where a grant as contributed to the development of an early-stage spinout 
company rather than just its inception (grant still active after creation of a given spinout 
company). 

In most cases, spinout companies are created following a BBSRC grant finishing. Analysing 
the frequency of this time lag (Figure 9), 128 spinout companies were created in the same 
year as the associated BBSRC grant finished (time lag = 0) while cumulatively 170 spinout 
companies were created after at least one year following a BBSRC grant finishing. However, 
the mean time between a grant finishing and the creation of a spinout company is 3.6 years. 
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This demonstrates that it might take some time for the research to mature sufficiently for the 
outcomes to become of commercial value. 

 

Figure 8: Time lags in years between end of BBSRC research grants and incorporation date 
of a spinout company. Each dot is a specific spinout company. Negative values denote 
grants ended prior to incorporation of a company (in years), positive values denote grants 
still active post incorporation of a company. 

 

Figure 9: Distribution of the frequency of occurrence of a given time lag i.e. number of 
spinout companies with a given time lag between BBSRC grant finishing and incorporation 
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date. Negative values denote BBSRC grants ended prior to a company being incorporated, 
positive values denote BBSRC grants still active post company incorporation. 
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6. Spinout companies target different territories depending on their assets 

Using IPO data on the 2,151 published patents by the 130 spinout companies built on 
BBSRC investments, it is possible to differentiate the territories often called ‘authorities’  
(countries or group of countries) where a company might seek patent protection. Patent 
protection is a ‘national negative right’ i.e. it is to prevent someone (another company) 
manufacturing, selling or importing a product/process in the countries (or authorities) the 
patent is sought. Considering that taking a patent to grant takes both time and money9, 
spinout companies may be filing patents where they see the greater commercial 
opportunities for their respective technologies and business. 

The different authorities where patent filing is sought by BBSRC spinout companies include 
the WIPO for coverage of up to 152 countries under the Patent Co-operation Treaty (PCT 
stage), the European Patent Office (EPO) under the European Patent Convention for 
protection in 38 European countries, or individual national patent offices in countries 
including the United States of America (US), United Kingdom (GB), Canada (CA) and 
Australia (AU). 

 

 

Figure 10: The 6 most prominent authorities where the 2151 published patents have been 
filed including United States (US), European Patent Office (EP), World Intellectual Property 
Organisation - WIPO (WO – PCT stage), Australia (AU), United Kingdom (GB), Canada 
(CA), other countries (other). 

Considering the distribution of patent filing per authorities (i.e. territories), it is worth 
highlighting that all EP patents designate the UK by default. So patent applications seeking 
protection in the UK are a combination of both the EP (465) and national GB (136) published 
patents. 

Taken together the distribution of patents filed by the 130 spinout companies seems to be 
split between US (599), the EPO (465) and WIPO (410) with the 510 remaining patents filed 
between the Australian, UK, Canada and other patent offices (Figure 10).  

                                                           
9 It can take four to six years on average and £10ks to get a patent granted, with in some instances the overall 
cost for PCT applications through WIPO increasing to hundreds of thousands when considering renewal and 
maintenance fees at national phase for extended patent families. Current UK IPO time from initial filing to 
grant is 4.1 years (IPO source). 
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However, this distribution differs if we consider more specifically the different sectors in 
which the spinout companies operates.  

 

Figure 11: The six more prominent authorities where the 1,776 published patents in the 
pharmaceuticals and medical biotechnology sector have been filed. United States (US), 
European Patent Office (EP), World Intellectual Property Organisation (WO – PCT stage), 
Australia (AU), UK Intellectual Property Office (GB), Canada (CA), other countries (other). 

For the 1,776 patents published by spinout companies operating in the pharmaceuticals and 
medical biotechnology sector, the most prominent filing authority are the US (515 patents 
filed), EPO (388), WIPO (340) (see Figure 11 for details). This distribution is statistically 
different (G-test goodness of fit 111.078 p value < 0.001) from the general distribution with 
more companies filing patents in the US than in any other territories in the pharmaceuticals 
and medical biotechnology sector. 

When considering the manufacturing including industrial biotechnology sectors, the 
distribution of patents filed in the different authorities is not statistically different from general 
distribution (G test value 2.37, p > 0.332, data not shown). 

 

Figure 12: The five more prominent authorities where the 127 published patents in the 
agriculture, food and drink sector have been filed. UK Intellectual Property Office (GB), 
World Intellectual Property Organisation (WO – PCT stage), European Patent Office (EP), 
Australia (AU), United States (US), other countries (other).   
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In contrast, in the agriculture, food and drink sector (Figure 12), the distribution of patent 
filing per territories is statistically different from the general distribution (G-test value 93.13, p 
< 0.001). However, compared to the pharmaceutical and medical biotechnology sector, this 
distribution highlights that spinout companies operating in agri-food tech sector preferentially 
filed patents in the UK compared to any other territories. 

Considering that patent filing is a decision to protect business interests in a given territory, 
spinout companies in the biosciences seem to protect their IP differently based on the 
different assets they have, their commercial potential and the industrial sectors they are 
operating in with spinout companies in the pharmaceutical and medical biotechnology sector 
preferentially targeting the US market, while spinout companies in the agriculture, food and 
drink sector targeting the national (UK) market. 

 

7. Spinout companies attract investments on the basis of their intellectual assets 

YCF is able to track early-stage emerging companies from academia. Its main publication, 
Spinouts UK10 lists recent university spinout companies and their progression (investment 
rounds, successful exits such as mergers and acquisitions, initial public offerings etc.). Using 
data provided by YCF it is possible to ascertain the potential correlation between spinout 
companies with published patents and successful round of investments and/or exits using a 
Spearman rank correlation to test if there is a monotonic relationship between the number of 
patents and the value of the raised investments or exits. 

Of the current 387 spinout companies underpinned by BBSRC investments, 136 companies 
were identified in the YCF database. The companies in the BBSRC dataset have been 
recorded over many years with 80 spinout companies registered before 2001, while early-
stage spinout companies that have recently been registered and disclosed to BBSRC via 
Researchfish® are not yet recorded in the YCF data. 

Of the 130 spinout companies identified by the IPO as having at least one patent published, 
99 companies were identified in the YCF database as having a successful ‘event’ either via 
an investment round or a successful exit (M&A or listing). 

For those 99 bioscience spinout companies that have had a ‘successful event’ such as 
raised equity finance or an exit, there is a weak positive correlation between the number of 
patents held and having a successful event in 26% of the cases. However, the value of the 
investment received is independent of the number of patents published (Spearman rank 
correlation test, p value 0.079). This weak correlation is obviously no causation since spinout 
companies with a greater patent portfolio might be able to attract greater investments, while 
larger investments might also be required to increase a patent portfolio. 

Most of the companies that have raised investments are operating in the pharmaceutical and 
medical biotechnology sector with 60% of companies in this sector having raised 
investments (as identified by YCF). While spinout companies operating in the other sectors 
do not seem to raise the same level of investments, they also held less patents suggesting 
that their business and growth model might differ. 

  

                                                           
10 http://www.spinoutsuk.co.uk/  
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Key findings and discussion  

As a research funder, it is important for BBSRC to understand the different drivers, 
strategies and opportunities that enable the emergence and growth of spinout companies 
from the investments the council makes in research and capabilities. This understanding can 
contribute to the development and delivery of effective strategy and policy to optimise the 
positive benefits and impact on society and the economy from the council investments. 

Our analysis of 387 spinout companies that have emerged from BBSRC investments 
indicates that these companies operate in multiple and diverse industrial sectors from 
pharmaceutical and medical biotechnology to industrial biotechnology, chemistry and 
agriculture and food. Many of these companies remain active with 67% still active in 2017 
and 64% are at least five years old. However, the timing of their incorporation in relation to 
BBSRC grant finishing and the timing of their patent filing might denote the use of different 
business models for their establishment and growth in the different sectors of the 
bioeconomy. 

In this paper we have analysed the scientific research area from BBSRC grants leading to 
the creation of spinout companies in a given sector. Many different scientific areas lead to 
the establishment and development of spinout companies across the different industrial 
sectors of the bioeconomy that BBSRC research underpins. Furthermore, not one scientific 
research area dominates a specific industrial sector. Taken together, these data indicate that 
the establishment of spinout companies draw from a varied portfolio of scientific research. 
Therefore, the current approach to funding11 and notably ‘tackling both curiosity-driven and 
strategic questions’ in bioscience through a balanced portfolio and a broad scientific remit 
(supported by many different research areas) could be an effective approach to sustain the 
establishment of spinout companies. 

A greater number of the spinout companies arising from BBSRC investments are operating 
in the pharmaceutical and medical biotechnology sector. These companies are also the ones 
with the most patents published. This suggests that the most prevalent business model for 
the creation of spinout companies is one based on substantial IP protection via patent filing 
with high risk vs high reward. This model is the most prevalent in the pharmaceutical and 
medical biotechnology sector since lead times to market are often long and complex with the 
companies having to meet specific regulatory requirements. This model requires spinout 
companies to often secure private funding (mostly venture capital) against shares of the 
spinout company. 60% of the spinout companies in the pharmaceutical and medical 
biotechnology sector linked to BBSRC research have secured venture capital investments.  

However, not all spinout companies use this establishment and growth model. This is 
notably not the case when the IP rights underpinning these spinout companies are not 
patents but other types of IP rights (e.g. plant breeder’s rights, copyright etc.). Data from 
BBSRC and IPO suggest that spinout companies in industrial sectors other than the 
pharmaceutical and medical biotechnology sector do not rely on the patenting system to the 
same extent. For a research funder in bioscience, it might be useful to consider how patents 
data can inform our understanding of the potential research outputs and impact. While filing 
and securing patents might be critical in some industrial sectors, not all research outputs and 
impact will be dependent on patents. While patents can provide a useful proxy for measuring 
outputs of research in the pharmaceutical and biomedical technology sector, using patents 
data to understand the outputs and impact of research in other sectors might not be the best 
approach since these might be using different IP protection models.  

                                                           
11 https://bbsrc.ukri.org/news/planning/forwardlook/  
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Moreover, for these spinout companies that do not rely on patent filing as a mean to protect 
their IP and use a different growth model than venture capital funding, the measures of 
success and the scale of that success might be very different. Solely relying on investment 
data to measure the success of spinout companies might only provide a narrow picture as to 
the benefits and impacts they deliver to society and the economy. 

Data on the timing of spinout companies’ IP protection via patent filing and their 
incorporation dates in relation to BBSRC grant funding indicates that many spinout 
companies are incorporated early. 128 spinout companies were incorporated in the year 
their related BBSRC grant ended and 80 spinout companies were incorporated prior to any 
patents being filed. Considering the recent emphasis on the need for the provision of more 
patient capital1213 to help spinout companies grow and develop, one might argue that 
enabling spinout companies to incubate in the universities for longer prior to incorporation 
and after having secure IP protection would accelerate and facilitate future rounds of 
investments. This strategy is notably relevant for a research funder such as BBSRC since 
the council already provides translational funding to researchers. Used effectively this 
translational funding could facilitate the incubation of commercial ideas in the university 
sector for longer so that there is less of a driver to spinout companies too early. 

The data in this paper and its analysis of bioscience spinout companies in the UK provide an 
insight into the different business models, drivers and barriers to the creation of spinout 
companies from investments in research and capabilities. Taking forward such analysis and 
considering further the different investment programmes underpinning the creation of spinout 
companies could help inform future BBSRC - UKRI policies and strategies for knowledge 
exchange and commercialisation. 
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