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Foreword from The Royal Society of 
Chemistry 

This report presents an interrogation of the submissions from UK chemistry departments to the Research Excellence 

Framework (REF) chemistry unit of assessment (UOA8). It highlights insights from the REF impact and environment 

submissions that evidence contributions of UK chemistry to science, society and the economy. It aims to complement, 

not replicate, the work of Panel B-8 and is structured around themes important to us and our community. 

 

Chemistry research and innovation underpins a vast range of solutions for a healthier, more sustainable world and 

a stronger economy: developing new medical products, drug treatments and diagnostic technologies; creating 

advanced materials; turning waste into products; and so much more. 

University chemistry departments in the UK play an important role in this, as is evidenced in the case studies that 

they submit to the Research Excellence Framework (REF) every 5-7 years. While confined by the REF boundaries, 

these case studies present a rich source of informa

/new-perspectives/discovery/science-horizons/
/new-perspectives/discovery/science-horizons/
/new-perspectives/discovery/the-case-for-supporting-uk-deep-tech-chemistry/
/policy-evidence-campaigns/inclusion-diversity/
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1. Introduction 

The Research Excellence Framework (REF) is an assessment conducted every 5-7 years 

to evaluate the quality, scale and impact of research performed in UK higher education 

institutions. This report focuses on UOA8 – Chemistry, one of 34 subject-specific units 

of assessment evaluated by REF. Through an analysis of REF impact and environment 

submissions, this report provides an aggregated view of chemistry's contributions to the 

UK and beyond, through the lens of REF.  
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1.2 Approach and methodology 

The approach looks for 

evidence relating to 

capability and 

characteristics of chemistry 

research, and to illustrate 

the contribution of 

chemistry research 
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Figure 1. The relative 

scale of ‘chemistry’ 

research grant and 

contract income (2019-

20) for all UK universities 
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As previously noted, 26 ICS are confidential with many more having text redacted, limiting 

some aspects of the analysis. This report is therefore based solely on the information 

included within the UOA8 impact and environment submissions as they have been made 

available via the REF2021 results website. The submissions are taken at face value, with no 

further confirmation of statements made within them, and no judgements on quality. 

With its focus on concrete examples, this report should be read as a complement to the 

REF’s own Panel B report, produced as part of the REF process, which includes an overview 

and observations about the state of chemistry research in the UK. 

Acknowledgements We are grateful to the members of the Advisory Group for their helpful comments and 

https://results2021.ref.ac.uk/
https://www.ref.ac.uk/media/1911/mp-b-overview-report-final-updated-september-2022.pdf
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2. An overview of chemistry 

research in the UK 

Across the 7 years of the REF2021 period, chemistry departments submitting to UOA8 

secured £1.65bn in research funding. This section also outlines investment into UK 

chemistry research including the expansion of chemistry departments and capital 

equipment and facilities, both in-house and in shared national facilities. While the overall 

funding for chemistry research appears to have increased since REF2014, when taking 

inflation into account, chemistry research funding remains relatively flat. 
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Investment in capital 

equipment is widespread 

with state-of-the-art 

equipment highlighted 

In-house equipment is showcased across the environment statements and it is clear that 

there has been widespread investment into capital equipment, with chemistry 

departments ensuring their researchers have access to equipment and facilities to meet 

their research needs. Several environment statements highlight equipment or facilities 

described as state-of-the-art, for example the University of Hull chemistry department 

hosts one of the few research dedicated Positron Emission Tomography (PET) centres in 

the UKES22, and the University of Liverpool have a bespoke Radiomaterials Chemistry 

LaboratoryES28. The availability of equipment for use by other universities and industry 

collaborators is also evident. 

Use of national shared 

facilities is widely 

evidenced 

It is also widely evidenced that chemistry researchers are making good use of shared 

facilities available across the UK. Over 90% of the environment statements reference 

researchers accessing the Diamond Light Source (DLS) at Harwell and over a third 

reference the UK’s High-
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2.3 Research income over the REF2021 

period 

Taking inflation into 

account, the overall picture 

for chemistry funding is 

relatively flat 

The overall funding for chemistry research reported to REF2021 is £1.65bn and when 

looking at the average annual incomes for REF2014 (£179.6m) and REF2021 (£235.7m) this 

appears to have increased, however when taking inflation into account, in real terms the 

picture is relatively flat1.  

For individual universities the picture is mixed, with only 34% seeing their overall income 

rise in real terms (this figure does not include the new chemistry departments outlined in 

Table 1). 

Institutions have 

significantly diversified 

funding sources between 

the latest REF exercises 

Looking more closely at the sources of funding for chemistry research, we can see 

different trends emerging. Overall chemistry departments have diversified their portfolios 

of funding for research. 

Large (inflation beating) increases in funding from EU government bodies (e.g. research 

funding such as that from Horizon 2020), non-UK industry and UK charities are evident. 

Less positively, these have made up for real terms falls in income from UK Research and 

Innovation (UKRI) and UK industry, with respect to REF2014. 

Most notable of the increases in funding is that from EU government bodies, which has 

increased from an average of £25m per year in REF2014 to an average of £50m per year 

in REF2021. In those chemistry departments seeing an increase in their funding in real 

terms, for the majority the biggest reason for this is an increase in funding from EU 

government bodies. However, it should be noted that this success in engaging with EU 

research programmes over the REF2021 period 

https://www.bankofengland.co.uk/monetary-policy/inflation/inflation-calculator
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3. Economic impact from chemistry 

research 

Of the 113 impact case studies analysed, over 80% illustrate economic impact 

underpinned by research undertaken by UK chemistry departments in the qualifying 

period. Examples of economic impact include the growing number of spin-outs that 

have emerged from chemistry research, the creation of highly-skilled jobs and cost-

saving manufacturing practices that benefit industry. Although the economic impact of 

chemistry research is clear, it should be recognised that the timeframes for achieving 

impact are variable and 



https://www.oecd.org/sti/msti-highlights-march-2022.pdf
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Bramble Energy Ltd, spun-out form Imperial College London has developed 
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drug development related impacts, other areas where the impact has taken time to 

develop are shown in Case Study Box G. 

It should also be noted that not all impact from chemistry research is planned. One such 

example relates to two decades of research carried out at the University of Bristol on 

aerosol scienceICS64. The research was used during the Covid-19 pandemic to help 

understand the airborne transmission of viral aerosol particles during respiratory 

activities and generated important data used by the UK government in their Covid-19 

planning. 

The analysis suggests that research being conducted today may not show real world 

benefits in the short term and therefore when looking at return on investment, e.g. from 

government funding, it should be taken into account that impact timelines will vary.  

Case Study Box G 

Longer timescales to impact 

New sustainable and environmentally friendly manufacturing processes for widely 

used chemicals such as methyl methacrylate (Cardiff UniversityICS2, University of 

LiverpoolICS48) used in the production of Perspex. 

Development of diagnostic technologies e.g. point of care tests for sexually 

transmitted diseases (University of BathICS25), lateral flow diagnostics for infectious 

viruses (University of East AngliaICS31) and DNA sequencing technology used to 

detect viruses in public health emergencies such as Ebola, Zika and Covid-19 

(University of OxfordICS91).  

Research in support of global policy developments e.g. 
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4. Addressing global challenges 

Research funders have increasingly prioritised global challenge and mission driven 

research. Chemistry has risen to these challenges, with many universities (and some 

chemistry departments) reorganising their research to map across to these challenges. 

This has been achieved through interdisciplinary research collaborations and the 

implementation of sustainable lab practices, among other approaches. This section also 

showcases impacts related to global challenges around health, the environment and 

sustainability. 
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 Addressing global challenges 
Global challenges and 

mission driven research are 

increasingly prioritised 

The UN Sustainable Development Goals (SDGs) have become a call to action, 

highlighting global challenges that need to be addressed for the world to prosper. In the 

UK the wider political landscape for research has more recently focussed on strategic 

innovation plans, including a focus on some topics related to the SDGs, specifically health 

and wellbeing and net zero. As a result, funders have increasingly prioritised global 

challenge and mission driven research, with many universities (and some chemistry 

departments) reorganising their research to map onto such challenges. 

While this section of the report focusses on global challenges, chemistry research impacts 

go beyond these areas also impacting on challenges at different levels, as showcased in 

other sections of this report. 

 

4.1 Chemistry research addressing global 

societal challenges 

Collaborating through 

interdisciplinary national 

institutes 
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 Contributions to local areas and 
communities 
Contributions to local 

areas and communities 

The UOA8 environment statements give an insight into some of the activities and 

connections that are being made by chemistry departments with their local areas. Place-

based funding and partnerships are being utilised to deliver local impact and benefits, 

alongside outreach to local schools and public engagement activities. 

 

5.1 Place-based funding to deliver local 

impact 

Collaborations with local 

enterprise partnerships  

During the REF 2021 assessment period, a range of local partners and organisations were 

engaged, including Local Enterprise Partnerships. 

The environment statements from the Universities of BathES11, ChesterES16 and LancasterES24 

reference working with their Local Enterprise Partnerships (LEP). 

At the University of Lancaster, a successful European Regional Development Fund (ERDF) 

bid in collaboration with the Lancashire LEP part funded the Collective Technology Access 

Programme (cTAP), an £11.4M investment to deliver bespoke research laboratory and 

office facilities and equipment, embedded into the chemistry space for use by emerging 

companies in partnership with chemistry academics and professional services staff. This is 

alongside the £26M the University has invested in setting up the new chemistry 

department, which has been designed from the bottom up with a research portfolio 
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statements is likely to be an underreporting of place-based funding, as it was not a 

required part of the REF submission. 

 

5.2



https://edu.rsc.org/enrichment/spectroscopy-in-a-suitcase
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is now routinely used at the school to teach spectroscopy, with the link to music 

helping students to engage and grasp the concepts more easily.   
 

Engaging the public with 

chemistry research 

Public engagement ranges from the very local (e.g. univer
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6. Wide range of collaborations 

Chemistry is a hugely collaborative subject, and over 800 different organisations are 

mentioned in the available impact case studies. These collaborations cover 

interdisciplinary, intersectoral, national and international connections. 
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top five cited companies by sector – AstraZeneca, 
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Figure 7. Chemistry departments that collaborate with the top five cited companies by sector – AstraZeneca, Johnson 

Matthey, Syngenta, Unilever and BP, as referenced in the environment statements. 

 





Insights from REF2021 

An analysis of the impact of chemistry research submitted to REF2021 

 

 

  

 
Research Consulting Limited is a Company Registered in England and Wales, Reg No. 8376797                            39 

www.research-consulting.com 

The Global Challenges Research Fund (GCRF) and Newton funding enabled further 

international collaborations across lower- and middle-income countries including: India, 

Pakistan, South Africa, Kenya, Nigeria, Mexico, Vietnam and Malawi. These have since 

ended as funding programmes.  

The University of Swansea led a £6.5M GCRF project SUNRISEES8. This collaboration 

bought together 5 UK universities (including Imperial College London’s chemistry 

department) with universities in India, Mexico, Kazakhstan and South Africa, plus 5 UK 

industrial partners and 5 Indian industrial partners. The project implemented low-cost 

Solar PV and has impacted deprived communities in rural India through building 

installation demonstrators for next-
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7. Research culture within UK 

chemistry 

Various aspects of research culture are outlined in the environment statements. The 

promotion of diversity and inclusion is a focus for chemistry departments and efforts are 

in place to attract a more diverse section of society to the chemical sciences and to 

showcase positive role models. The number of Athena SWAN awards mentioned across 

the UOA8 submissions evidence these efforts. Staff development opportunities are 

widely described in the environment statements for staff at all levels.  
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 Research culture within UK chemistry 
research 

Research culture, with a 

focus on EDI, is widely 

discussed in the 

environment statements 

reflecting the RSC’s 

research in this area 

Various aspects of research culture are discussed in the environment statements, with 

/globalassets/02-about-us/our-strategy/inclusion-diversity/cm-044-17_a4-diversity-landscape-of-the-chemical-sciences-report_web-2.pdf
/globalassets/02-about-us/our-strategy/inclusion-diversity/cm-044-17_a4-diversity-landscape-of-the-chemical-sciences-report_web-2.pdf
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 Support for technical staff to gain chartered scientist status (e.g. Imperial College 

LondonES3, University of SouthamptonES35) or to undertake part-time degrees (e.g. 

University of DurhamES17) or PhDs (e.g. University of GlasgowES19). 

 Technical staff being recognised through journal authorship (e.g. Imperial College 

LondonES3, University of GlasgowES19, University of LiverpoolES28, University of 

NewcastleES30, University of WarwickES39). 

 Funding to attend training events and conferences (University of LancasterES24, 

University of LeedsES25, University of SouthamptonES35). 

The Universities of LincolnES27 and WarwickES39 specifically mention that technical staff 

have parity with academic staff with parallel grading structures up to Professorial level, 

and the Universities of LoughboroughES5 and SouthamptonES35 highlight technical staff 

who have transferred from the technical career pathway to the academic pathway. 

 

  







https://results2021.ref.ac.uk/impact
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ICS41 The University of Lancaster Lancaster University research improves the monitoring, control and 

optimisation of paint wastewater processing at one of the UK’s largest paint 
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ICS64 University of Bristol Aerosol science informs global clinical and public health policy on COVID-19 

transmission 

ICS65 University of Bristol Bristol research shapes national and global decision making on emissions of 

greenhouse gases and ozone depleting substances 

ICS66 University of Bristol 
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ICS111 University of York



https://results2021.ref.ac.uk/environment
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ES28 University of Liverpool 

ES29 University of Manchester 

ES30 University of Newcastle upon Tyne 

ES31 University of Nottingham 

ES32 University of Oxford 

ES33 University of Reading 

ES34 University of Sheffield 

ES35 University of Southampton 
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