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About the project 

This technical appendix is a supplement to the ISC research paper “Universities and 
Colleges and the Industrial Strategy: Exploring data on knowledge exchange, 
research and skills,” and to the accompanying data visualisations. 

The main report focuses on the following areas: 

¶ Knowledge exchange. Knowledge exchange is the action of sharing 
knowledge between education institutions and partner organisations and 
turning this into impact in society and the economy.1 

¶ Research and innovation. Interrelated with knowledge exchange, research 
and innovation data is used to explore: 

o where funding is allocated to industry-focused research at UK higher 
education providers; 

o institutional and regional research strengths and sectorial 
specialisation; 

o how sector research, through business collaborations, helps to address 
the Grand Challenges. 

¶ Skills development. This project explores the education sector in the context 
of the UK’s ambitions to support business performance. Data for this project is 
used to consider: 

o regional graduate retention; 

o the skills required by industries and UK regions, and how far graduates 
address these skills shortages. 

The report and accompanying visualisations were developed prior to the COVID-19 

outbreak. Therefore, this project does not look to answer questions regarding the 

contributions to short-term management or longer-term recovery from this virus, or 

discuss evidence of how universities and colleges have already engaged in activities 

responding to the issues arising. Further, the report does not discuss the potential 

impact of Brexit 

This appendix will provide further details about data sources, methodology, and 

important background to the areas discussed in the main report. This will 

contextualise the work and provide additional information for interpreting the findings. 

 

 
1 GuildHE, 

 

/policy-and-analysis/reports/Documents/2020/knowledge-exchange-concordat.pdf
/policy-and-analysis/reports/Documents/2020/knowledge-exchange-concordat.pdf


Industrial Strategy Council: Universities and Colleges and the Industrial Strategy 
 

/policy-and-analysis/reports/Documents/2017/graduate-retention-meeting-local-skills-needs.pdf
/policy-and-analysis/reports/Documents/2017/graduate-retention-meeting-local-skills-needs.pdf
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level, while some visualisations show the ten higher education providers with the 

highest selected value. 

Table 1: Nomenclature of Territorial Units for Statistics (NUTS) (source: ONS)4 

NUTS Level 1 2

https://www.ons.gov.uk/methodology/geography/ukgeographies/eurostat


https://public.tableau.com/profile/daniel.wake#!/vizhome/ISC_UUK_KE1_KE2_KE3_15990522133500/Story1
https://public.tableau.com/profile/daniel.wake#!/vizhome/ISC_UUK_KE1_KE2_KE3_15990522133500/Story1
https://public.tableau.com/profile/daniel.wake#!/vizhome/ISC_UUK_KE1_KE2_KE3_15990522133500/Story1
https://public.tableau.com/profile/daniel.wake#!/vizhome/ISC_UUK_KE4/Dashboard1?publish=yes
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/policy-and-analysis/reports/Documents/2020/knowledge-exchange-concordat.pdf
https://pdfs.semanticscholar.org/6a26/b5a8b6ca85bcbccc2f597111305654a1ec34.pdf
https://core.ac.uk/download/pdf/20090197.pdf
https://www.gla.ac.uk/media/Media_700300_smxx.pdf
http://re.ukri.org/news-opinions-events/news/university-knowledge-exchange-at-the-heart-of-the-industrial-strategy/
http://re.ukri.org/news-opinions-events/news/university-knowledge-exchange-at-the-heart-of-the-industrial-strategy/
https://re.ukri.org/knowledge-exchange/the-higher-education-innovation-fund-heif/
https://re.ukri.org/knowledge-exchange/the-higher-education-innovation-fund-heif/
/policy-and-analysis/reports/Documents/2020/knowledge-exchange-concordat.pdf
/policy-and-analysis/reports/Documents/2020/knowledge-exchange-concordat.pdf
https://www.hesa.ac.uk/data-and-analysis/business-community
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survey gathers data from higher education providers on their activities 
such as business generation, collaborative research, community 
engagement and intellectual property. Regional data totals are aggregates 
of the institutional data. Data is presented in its original form, however 
assessments such as the Knowledge Exchange Framework normalise 
data for institution size by income, or factor in academic full

https://re.ukri.org/documents/2019/knowledge-exchange-framework-decisions-16-jan-2020/
https://re.ukri.org/documents/2019/knowledge-exchange-framework-decisions-16-jan-2020/
https://www.hesa.ac.uk/support/definitions/hebci
about:blank
https://www.economy-ni.gov.uk/articles/higher-education-knowledge-exchange#toc-0
http://www.sfc.ac.uk/funding/university-funding/university-funding-innovation/university-innovation-funding.aspx
http://www.sfc.ac.uk/funding/university-funding/university-funding-innovation/university-innovation-funding.aspx
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¶ The creation of Knowledge Transfer Partnerships, which are three-way 
partnerships between a university, a business and a graduate. 

Data is not presented on all activities that universities undergo. Unless otherwise 

specified, the exclusion of a knowledge exchange activity should be interpreted as 

an indication that insufficient data was available, rather than a value judgement 

about the activity. For example, many university-business interactions are informal 

https://eprints.soton.ac.uk/357118/1/������Ƶ%252C%2520Business%2520and%2520Knowledge%2520Exchange%2520Report.pdf
https://eprints.soton.ac.uk/357118/1/������Ƶ%252C%2520Business%2520and%2520Knowledge%2520Exchange%2520Report.pdf
https://doi.org/10.1080/00343404.2013.857396


https://ec.europa.eu/eurostat/web/products-datasets/product?code=tgs00096
https://www.nisra.gov.uk/publications/2019-mid-year-population-estimates-northern-ireland
https://www.nisra.gov.uk/publications/2019-mid-year-population-estimates-northern-ireland
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knowledge-

https://doi.org/10.1080/00343404.2018.1469741
https://doi.org/10.1080/00343404.2013.857396
https://www.researchcghe.org/perch/resources/publications/to-publishwp-50.pdf
https://doi.org/10.1111/j.1435-5957.2010.00292.x
http://www.datakala.com/files/Translation/DataKala_Tarjome_51.pdf
https://dera.ioe.ac.uk/8752/1/DIUS-RR-08-11.pdf


about:blank
https://www.ons.gov.uk/employmentandlabourmarket/peopleinwork/employmentandemployeetypes/articles/thespatialdistributionofindustriesingreatbritain/2015
https://www.ons.gov.uk/employmentandlabourmarket/peopleinwork/employmentandemployeetypes/articles/thespatialdistributionofindustriesingreatbritain/2015
https://upp-foundation.org/wp-content/uploads/2019/02/Civic-University-Commission-Final-Report.pdf
https://pdfs.semanticscholar.org/0ddf/4dfb86693b4fd30af1a0d2bd9048301817c1.pdf?_ga=2.23630010.1079402874.1584619398-510903974.1584619398
https://pdfs.semanticscholar.org/0ddf/4dfb86693b4fd30af1a0d2bd9048301817c1.pdf?_ga=2.23630010.1079402874.1584619398-510903974.1584619398
https://doi.org/10.1080/15575330409490121
https://pdfs.semanticscholar.org/3a94/cbc80bcae9ef37d67900f9e8c443be12d4cd.pdf
http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.468.3582&rep=rep1&type=pdf
https://dera.ioe.ac.uk/8752/1/DIUS-RR-08-11.pdf
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intra-regional partnerships can foster trust and shared vision in a local economy 

which supports firm development.31 Local and extra-local partnerships help to 

support regional firm innovation, reinforcing the contributions of diverse partnerships. 

Box 3: Local and extra-local collaboration – Knowledge Transfer Partnerships 

Local and extra-local collaboration: Knowledge Transfer Partnerships  

¶ Using the KTP scheme as an example, we can demonstrate the role of local and extra-local 
partnerships in knowledge exchange activity. Local partnerships are particularly high in 

https://doi.org/10.1111/j.1540-627X.2010.00294.x
https://doi.org/10.1016/j.indmarman.2011.06.040
https://doi.org/10.1016/j.respol.2011.10.010
https://doi.org/10.1016/S0048-7333(03)00107-0
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Findings also support other work which has found that, by the metric of turnover, the 

graduates of teaching-led universities tend to produce more successful start-ups 

than those from research-focussed institutions.34 This holds true despite significantly 

lower external investment in these start-ups. The OECD also

https://doi.org/10.1016/j.respol.2011.10.010
https://doi.org/10.1080/09654311003791275
https://doi.org/10.1111/hequ.12230
https://www.iheart.com/podcast/256-srhe-society-for-research-31050498/episode/university-entrepreneurial-capacity-development-what-have-49770344/
https://www.iheart.com/podcast/256-srhe-society-for-research-31050498/episode/university-entrepreneurial-capacity-development-what-have-49770344/
https://www.officeforstudents.org.uk/news-blog-and-events/press-and-media/funding-boost-for-students-to-work-with-business-and-communities/
https://www.officeforstudents.org.uk/news-blog-and-events/press-and-media/funding-boost-for-students-to-work-with-business-and-communities/
https://doi.org/10.1111/j.1435-5957.2010.00292.x
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implications for local engagement. Smaller firms are more likely to engage with less 

research-intensive universities and more likely to work with specialist institutions.39 

They are also more likely to partner with local universities, and to use more routine 

services such as consultancy.40 Small businesses in particular benefit from 

collaborating with universities: for example, firms which participate in these activities 

are substantially more likely to introduce new-to-market innovations.41 Previous 

literature has identified that University-SME collaborations are “facilitated by the 

ability of actors to exploit shared connections in terms of networks and languages” 

https://doi.org/10.1016/j.respol.2011.10.010
https://www.researchcghe.org/perch/resources/publications/to-publishwp-50.pdf
https://doi.org/10.1080/00343404.2013.857396
https://dera.ioe.ac.uk/26434/1/2016_unisme.pdf
https://www.enterpriseresearch.ac.uk/wp-content/uploads/2020/06/No42-Collaboration-and-Knowledge-Transfer-between-SMEs-and-������Ƶ-Johnston-FINAL-1.pdf
https://www.enterpriseresearch.ac.uk/wp-content/uploads/2020/06/No42-Collaboration-and-Knowledge-Transfer-between-SMEs-and-������Ƶ-Johnston-FINAL-1.pdf
https://re.ukri.org/documents/2019/developing-university-spinouts-in-the-uk-tomas-coates-ulrichsen-v2-pdf/
https://re.ukri.org/documents/2019/developing-university-spinouts-in-the-uk-tomas-coates-ulrichsen-v2-pdf/
https://innovation.ox.ac.uk/portfolio/companies-formed/


http://www.millionplus.ac.uk/documents/ThinkModern_Entrepreneurial_FactSheet.pdf
https://doi.org/10.1007/s10961-017-9619-3
https://www.bam.ac.uk/sites/bam.ac.uk/files/contribution782.pdf
https://doi.org/10.1016/j.respol.2011.10.010


https://public.tableau.com/profile/daniel.wake#!/vizhome/ISC_UUK_R1_15990662538180/Story1?publish=yes
https://public.tableau.com/profile/daniel.wake#!/vizhome/ISC_UUK_R2_15990668437260/Dashboard1?publish=yes
https://public.tableau.com/profile/daniel.wake#!/vizhome/ISC_UUK_R3/Dashboard1?publish=yes
https://public.tableau.com/profile/daniel.wake#!/vizhome/ISC_UUK_R4/Dashboard1
https://public.tableau.com/profile/daniel.wake#!/vizhome/R5_15929429955000/Dashboard2


about:blank
https://www.gov.uk/government/publications/industrial-strategy-building-a-britain-fit-for-the-future
https://industrialstrategycouncil.org/sites/default/files/attachments/ISC%20Annual%20Report%202020.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/731416/Innovate_UK_Helping_Innovative_Businesses_Succeed.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/731416/Innovate_UK_Helping_Innovative_Businesses_Succeed.pdf


http://www.ncpwallonie.be/en/project-horizon2020-challenges
https://www.gov.uk/government/publications/industrial-strategy-the-grand-challenges/industrial-strategy-the-grand-challenges
https://www.gov.uk/government/publications/industrial-strategy-the-grand-challenges/industrial-strategy-the-grand-challenges
https://webgate.ec.europa.eu/dashboard/sense/app/93297a69-09fd-4ef5-889f-b83c4e21d33e/sheet/a879124b-bfc3-493f-93a9-34f0e7fba124/state/analysis
https://webgate.ec.europa.eu/dashboard/sense/app/93297a69-09fd-4ef5-889f-b83c4e21d33e/sheet/a879124b-bfc3-493f-93a9-34f0e7fba124/state/analysis
https://www.ukri.org/innovation/industrial-strategy-challenge-fund/#pagecontentid-0
https://re.ukri.org/funding/our-funds-overview/uk-research-partnership-investment-fund/
https://re.ukri.org/sector-guidance/publications/interim-evaluation-of-the-uk-research-partnership-investment-fund/
https://re.ukri.org/sector-guidance/publications/interim-evaluation-of-the-uk-research-partnership-investment-fund/
https://re.ukri.org/sector-guidance/publications/interim-evaluation-of-the-uk-research-partnership-investment-fund/
https://re.ukri.org/sector-guidance/publications/interim-evaluation-of-the-uk-research-partnership-investment-fund/


https://www.ons.gov.uk/employmentandlabourmarket/peopleinwork/employmentandemployeetypes/articles/thespatialdistributionofindustriesingreatbritain/2015
https://www.ons.gov.uk/employmentandlabourmarket/peopleinwork/employmentandemployeetypes/articles/thespatialdistributionofindustriesingreatbritain/2015
https://doi.org/10.1016/S0048-7333(97)00013-9
https://dx.doi.org/10.3163%2F1536-5050.103.4.014
https://dx.doi.org/10.3163%2F1536-5050.103.4.014
https://doi.org/10.1016/j.econedurev.2018.09.001
https://doi.org/10.1186/s12961-018-0310-4
https://doi.org/10.1016/S0048-7333(00)00091-3
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Strategy. An industrial focus can be maintained by using funding data directly linked 

to the Industrial Strategy or similar industrial priorities. This also captures activity in 

very recent years, reflecting a more up-to-date picture of universities’ activities and 

direct collaborations with businesses than some other approaches allow. 

Furthermore, using funding data allows for direct comparison between allocations to 

universities and businesses from the same funding pot and with the same industrial 

focus, allowing for analysis of regional tendencies and any correspondences 

between academic and business funding. 

The limitations of using funding data are acknowledged. Funding data shows which 

organisations choose to engage with the priorities of this funding pot and are 

successful in submitting competitive bids for funding. This excludes institutions 

engaging with high-quality research relevant to the Industrial Strategy which have 

garnered project funding from elsewhere. There is also a degree of path dependency 

in funding data, meaning that institutions which have previously been successful in 

securing grant funding are more likely to be successful doing so in the future.64 This 

means that funding data can highlight institutions which are particularly successful in 

securing grants, rather than equitably highlighting the contributions of all institutions. 

Funding data is also innately input-focussed, rather than capturing the outputs from 

universities. This means that it cannot

https://doi.org/10.1073/pnas.1719557115
https://www.ons.gov.uk/methodology/classificationsandstandards/ukstandardindustrialclassificationofeconomicactivities/uksic2007
https://www.ons.gov.uk/methodology/classificationsandstandards/ukstandardindustrialclassificationofeconomicactivities/uksic2007


https://www.gov.uk/government/statistics/business-population-estimates-2019


https://public.tableau.com/profile/daniel.wake#!/vizhome/ISC_UUK_S1_15990688109710/Dashboard1?publish=yes
https://public.tableau.com/profile/daniel.wake#!/vizhome/ISC_UUK_S2_15990569144580/Story1?publish=yes
https://public.tableau.com/profile/daniel.wake#!/vizhome/ISC_UUK_S2_15990569144580/Story1?publish=yes
https://public.tableau.com/profile/daniel.wake#!/vizhome/ISC_UUK_S3/Story1?publish=yes
https://www.gov.uk/government/publications/industrial-strategy-building-a-britain-fit-for-the-future
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Skill shortages in certain industries/sectors and regional disparities in skills and 
education are further key challenges to the Strategy’s objectives with regards to 
people and work in the UK. For this reason, visualisations were developed with the 
available open data to present the contributions of university graduates entering the 
labour force, seeking to identify examples of contributions graduates make to 
meeting regional and industry demand for high-skilled employees. The key questions 
were as follows:  

¶ To what extent are regions able to retain their graduates? This section 
explores the regional movement of graduates in terms of where they study. It 
also covers regional patterns in retention, in line with attempts to rebalance to 
local growth and productivity. 

¶ What are the key skills required by industry and local areas and how far 
do graduates meet these needs? This section explores the destinations of 
graduates into employment compared to the UK’s skill-shortages vacancies 
and whether graduates could fill employers’ skills needs. It  excludes the job-
creating role of universities and colleges, who employ highly-skilled people to 
contribute to teaching and research. 

Data sources 

This section of the report utilises two main datasets: 

¶ The Higher Education Statistics Agency (HESA) Destinations of Leavers 
from Higher Education (DLHE) survey.68 This survey asks graduates of 
higher education providers what they are doing approximately six months 
after leaving the provider. This report focuses on UK-domiciled, working 
graduates, as this allows an analysis of whether the graduate studied or 
worked in their original region of domicile. The target response rate for the 
DLHE survey is 80% for UK domiciled leavers who previously studied full-
time, so graduate outcomes should be considered an approximation.69 
Graduate data is anonymised by rounding to the nearest five.70 Not all 
graduates will have identified their own career paths six months after 
completing their studies.71 While 2016/17 was the last year for DLHE data 
collection, this has been replaced by HESA’s new Graduate Outcomes 

 
68 HESA data is copyright Higher Education Statistics Agency Limited. Neither Higher Education 
Statistics Agency Limited nor HESA Services Limited can accept responsibility for any inferences or 
conclusions derived from data or other information supplied by HESA services. 
69 In 2016/17, the response rate of UK-domiciled leavers was 79%. See www.hesa.ac.uk/data-and-
analysis/sfr250/figure-3 
70 HESA. Rounding and suppression to anonymise statistics. Retrieved from: 
www.hesa.ac.uk/about/regulation/data-protection/rounding-and-suppression-Tfb G
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https://www.hesa.ac.uk/data-and-analysis/sfr250/figure-3
https://www.hesa.ac.uk/data-and-analysis/sfr250/figure-3
https://www.hesa.ac.uk/about/regulation/data-protection/rounding-and-suppression-anonymise-statistics
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/363238/BIS_performance_indicators_-_Graduate_outcomes_Oct_14.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/363238/BIS_performance_indicators_-_Graduate_outcomes_Oct_14.pdf


https://www.hesa.ac.uk/data-and-analysis/graduates
https://www.hesa.ac.uk/data-and-analysis/graduates
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/746493/ESS_2017_UK_Report_Controlled_v06.00.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/746493/ESS_2017_UK_Report_Controlled_v06.00.pdf
https://www.hesa.ac.uk/data-and-analysis/graduates
https://www.hesa.ac.uk/data-and-analysis/graduates
https://www.hesa.ac.uk/support/documentation/occupational/soc2010
https://www.ons.gov.uk/methodology/classificationsandstandards/standardoccupationalclassificationsoc/soc2020/soc2020volume1structureanddescriptionsofunitgroups#introduction
https://www.ons.gov.uk/methodology/classificationsandstandards/standardoccupationalclassificationsoc/soc2020/soc2020volume1structureanddescriptionsofunitgroups#introduction
/policy-and-analysis/reports/Documents/2015/supply-and-demand-for-higher-level-skills.pdf
/policy-and-analysis/reports/Documents/2015/supply-and-demand-for-higher-level-skills.pdf


https://hecsu.ac.uk/assets/assets/documents/hecsu_graduate_migration_report_january_15.pdf
/policy-and-analysis/reports/Documents/2017/graduate-retention-meeting-local-skills-needs.pdf
/policy-and-analysis/reports/Documents/2017/graduate-retention-meeting-local-skills-needs.pdf
/policy-and-analysis/reports/Documents/2017/graduate-retention-meeting-local-skills-needs.pdf
/policy-and-analysis/reports/Documents/2017/graduate-retention-meeting-local-skills-needs.pdf

