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1. Main points
® Research and development (R&D) expenditure rose by £2.3 billion to £37.1 billion in 2018; this is an
increase of 6.6%, which was larger than the 4.8% growth in 2017 and the largest annual rise since 2013.

® Total R&D expenditure in the UK in 2018 represented 1.71% of gross domestic product (GDP); this is up
from 1.67% in 2017, but it remains below the EU (EU-28) provisional estimate of 2.12%.

® Funding of UK R&D from overseas increased by 1.4% to £5.1 billion in 2018 compared with 2017, but this
was 8.4% lower than the peak in 2014 of £5.5 billion.

® The UK spent £558 per head of population on R&D in 2018; this is up from £527 in 2017.

2 . Things you need to know about this release

Research and development (R&D) measurement

This release provides estimates of R&D performed in, and funded by, the following four sectors of the UK
economy, as defined in the Frascati Manual 2015:

® business enterprise R&D (BERD)
® higher education R&D (HERD)
® government, including UK Research and Innovation, R&D (GovERD)

® private non-profit organisations R&D (PNPRD)

These sectors’ R&D data are known collectively as gross domestic expenditure on R&D (GERD).

In this statistical bulletin, R&D and related concepts follow internationally agreed standards defined by the
Organisation for Economic Co-operation and Development (OECD), as published in the Frascati Manual 2015.
GERD is the OECD'’s preferred measure of R&D activity for use in international comparisons.

This release reports on R&D expenditure in the UK irrespective of the country of residence of the ultimate owner
or users of the R&D produced.

R&D is measured by the expenditure on R&D performed by an organisation or the funding received by an
organisation for R&D work. These are often but not always the same.

Performance is regarded as a more accurate measure than funding received by an organisation, as not all funds
received may be used on R&D as intended.

All figures quoted are in current prices unless otherwise stated.

Constant price comparisons in this release have been made using data from 1990. However, some constant price
estimates are available in previous releases for earlier periods.
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Industrial strategy

The UK Government’s Industrial Strategy includes a target to raise investment on R&D to 2.4% of gross domestic
product (GDP) by 2027. UK R&D statistics are used to assess how sectors of the economy are contributing
towards reaching this policy goal.

The business sector is the largest component of GERD, and the estimates in this release are derived from the
Business enterprise research and development, UK: 2018 statistical bulletin, released 21 November 2019. The
business sector accounted for 1.2% of GDP in 2018.

UK Research and Innovation (UKRI)

In previous GERD publications, estimates were available for research councils as a distinct element in the overall
government sector. In this release, separate estimates for the research councils are no longer available as these
now form part of the UKRI sector. In 2018, UKRI was created to bring together the UK’s seven research councils,
Innovate UK and Research England into one unified body. Research England, the new council within UKRI, has
taken over some functions of the former Higher Education Funding Council for England (HEFCE). The category
for “research councils” has therefore been replaced by “UKRI” in the data tables that form part of this release.

In this release, Research England is still included with the higher education funding councils (HEFCs) for
Scotland, Wales and the Department for Employment and Learning in Northern Ireland, to give one overall UK
sector for the HEFCs.

When making comparisons between 2018 estimates for UKRI and research councils in previous years, it should
be noted that UKRI now includes Innovate UK, which was previously part of the Department for Business, Energy
and Industrial Strategy (BEIS) and therefore the government department total.

Regional estimates

A regional breakdown of expenditure for the higher education sector is not available at the time of the publication
of this release. Therefore, the datasets containing the full regional breakdown for countries and regions of the UK,
by R&D sectors, that usually form part of the GERD release will be updated on the website at a later date.

3. UK R&D expenditure continued long-term upward trend

At £37.1 billion in 2018, expenditure on research and development (R&D) performed in the UK reached its
highest level on record. This was up from £34.8 billion in 2017, an increase of 6.6% and above the long-term
annual average growth since 1990 of 4.2%.

In constant prices (that is, adjusted to remove the effects of inflation), the 2018 estimate surpassed 2017’s
previous high by £1.6 billion, an increase of 4.6%. With an average annual growth rate of 2.0% since the 1990
level of £21.0 billion, the long-term upward trend, in constant prices, is still evident (Figure 1).

In current price terms, the UK spent £558 per head of population in 2018; this is an increase of 6.0% compared
with 2017 and 172.7% from £205 in 1990. Removing the effects of inflation, this represents an increase of 51.7%
from the 1990 total of £368.
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Figure 1: Expenditure on R&D performed in the UK was £37.1 billion in 2018

UK gross domestic expenditure on research and development, 1990 to 2018

Figure 1. Expenditure on R&amp;D performed in the UK was
£37.1 billion in 2018

UK gross domestic expenditure on research and development, 1990 to 2018
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Source: Office for National Statistics — Gross domestic expenditure on research and development

Figure 2 shows UK gross domestic expenditure on R&D (GERD) performed in the UK, as a percentage of gross
domestic product (GDP). These percentages are influenced both by the levels of GDP and R&D. This percentage

declined steadily between 1990 and 2004, from 1.73% to 1.50%. Since then, the percentage has fluctuated

between 1.52% and 1.71%, showing a gradual upward trend. The 2018 estimate of 1.71% of GDP was up from

1.67% in 2017 and above the average of 1.61% for the period 2005 to 2018.
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Figure 2: UK's research and development as a percentage of GDP was 1.71%

UK gross expenditure on research and development as a percentage of gross domestic product, 1990 to 2018

Figure 2: UK&#x27;s research and development as a
percentage of GDP was 1.71%

UK gross expenditure on research and development as a percentage of gross domestic product,
1990 to 2018
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Source: Office for National Statistics — Gross domestic expenditure on research and development

4 . Business spending on R&D performed as a proportion of
the UK total remained unchanged as government and higher
education increased their share

UK estimates of research and development (R&D) cover the four sectors of the economy: business enterprise
R&D (BERD), higher education R&D (HERD), government (including UK Research and Innovation) R&D
(GovERD), and private non-profit organisations R&D (PNPRD). Figure 3 shows the contribution each sector
made to total UK R&D expenditure in 2018.

Page 5 of 14



Figure 3: Business enterprise sector had the largest expenditure on research and development
performed in the UK in 2018

Composition of UK gross domestic expenditure on research and development by performing sector, 2018

Figure 3: Busitigss enterprise sector had the largest
expenditure on research and development performed in the UK
in 2018

Composition of UK gross domestic expenditure on research and development by performing

‘ sector, 2018

Source: Office for National Statistics — Gross domestic expenditure on research and development

Notes:

1. Percentages sum to 101 because of rounding.

Business enterprise

In 2018, the business enterprise sector spent £25.0 billion on performing R&D, accounting for 68% of total UK
expenditure. The sector grew by 5.8% from £23.7 billion in 2017, which was larger than the growth between 2016
and 2017 of 4.8%.

Annually, the 400 largest BERD performers are asked to select the industry product groups that best describe the
type of R&D they undertake. For smaller R&D performers, no product group data are collected; however, the
dominant Standard Industrial Classification (SIC) of these businesses is used as a proxy to determine product
group. The concept of “product groups” is described in more detail in the UK Business Enterprise Research and
Development Survey QMI.

The product groups with the largest R&D expenditure in 2018 were:
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® pharmaceuticals (£4.5 billion)

® motor vehicles and parts (£3.8 billion)

® computer programming and information service activities (excluding software development) (£1.9 billion)
® aerospace (£1.7 billion)

* miscellaneous business activities; technical testing and analysis (£1.7 billion)

* software development (£1.5 billion)

More detailed information on BERD expenditure can be found in the Business enterprise research and
development, UK: 2018 statistical bulletin released 21 November 2019.

Higher education

The higher education sector, which comprises universities and higher education institutes, had the second
highest R&D expenditure of £8.7 billion in 2018. This accounted for 24% of total UK R&D expenditure in 2018.
However, this was up one percentage point from 23% in 2017.

The funding for this sector was provided by UK Research and Innovation (UKRI), Research England, the higher
education funding councils (HEFCs) for Scotland, Wales and the Department for Employment and Learning in
Northern Ireland.

In 2018, UKRI was created to bring together the seven research councils, Innovate UK and some functions of the
former Higher Education Funding Council for England (HEFCE) into one unified body. Its functions in relation to
allocation of research funds in the higher education sector will be continued by Research England, the new
council within UKRI.

Research England and the HEFCs are responsible for the distribution of funding for higher education to
universities and further education colleges throughout the UK. HEFCs and Research England are funded by the
government; however, being non-departmental public bodies, they are deemed not part of any government
department. For the purposes of reporting R&D funding, the HEFCs (while ultimately government funded) are
classified separately from the rest of government.

Government and UKRI

The UK Government owns many research institutes and laboratories that carry out R&D. These are managed by
various government departments, including the Department for Business, Energy and Industrial Strategy (BEIS),
the Department for Environment, Food and Rural Affairs (Defra), and the Department of Health and Social Care

(DHSC).

As of April 2018, research councils ceased to report separately and were brought together with Innovate UK
(formerly part of the BEIS) and Research England to form UKRI. However, for the purposes of the estimates in
this release, Research England is still grouped with the other HEFCs to give UK totals.

In 2018, GovERD increased by 11.5% to £2.5 billion. This accounted for 7% of total expenditure on R&D carried
out in the UK in 2018.

UKRI R&D expenditure (excluding Research England) grew by 11.1% from £866 million reported by the seven
research councils in 2017 to £962 million in 2018. This jump is in part a result of the new reporting structure
established in 2018, which is inclusive of Innovate UK.
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Private non-profit organisations (PNPs)

The PNPs sector is the smallest R&D-performing sector in the UK. It includes registered charities and trusts
mainly specialising in health and medical research and development. This sector includes, for example, several
cancer charities that carry out extensive research, from cancer prevention to drug development and clinical trials.

In 2018, PNPRD was £0.8 billion, up 9.2% from 2017. This contributed 2% to total UK-performed R&D
expenditure, its proportion remaining unchanged from 2017. It should be noted that from 2011, the PNP survey
has been biennial and therefore non-survey years are estimated using data from survey years.

5. All sectors’ funding of UK R&D increased, except higher
education

In 2018, the largest funder of research and development (R&D) performed in the UK was the business enterprise
sector, which funded £20.3 billion (55%) of total UK-performed R&D. This was an increase of 8.4% from £18.7
billion in 2017.

At £7.1 billion (19%), the government and UK Research and Innovation (UKRI) sector was the second largest
source of UK R&D funding in 2018, increasing by 5.1% compared with 2017. In comparison, the sector only spent
£2.5 billion in 2018 performing R&D in the UK.

In Figure 4, the flows from left to right show the value of funds that organisations within each of the sectors of the
UK economy provided to other sectors and to organisations within their own sector. This is to highlight the
complex nature of how R&D performed in the UK is funded. Funding from overseas is also shown to complete the
picture. Values of each sector on the right of the chart are the amounts that each sector spends on performing
R&D, which comprises funds from all other sectors.

The total government sector is subdivided into two elements: government departments and UKRI; and higher
education funding councils (HEFCs) including Research England. In the government sector, HEFCs primarily
provide funds to higher education institutes (HEIs) for them to perform R&D. This contrasts with government
departments and UKRI, which receive funds from other sectors as well as partly fund themselves to perform
R&D, yet they also provide substantial funds to other sectors.

HElIs are regarded as an R&D-performing sector. However, as this analysis is focusing on funding, and the data
shown relate to the flow of funds provided between sectors, in this context HEFCs are regarded as part of the
government funding sector. This is because the money they allocate to HEIs comes from the government.

Figure 4: Flows of research and development funding in the UK in 2018
Notes:

1. HEFCs — Higher Education Funding Councils, including Research England, are funded by the government
and primarily provide funds for higher education institutes to perform research and development (R&D). For
the purposes of reporting R&D funding, they are classified separately from the rest of government.
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The proportions of each sector’s funding of UK R&D expenditure has fluctuated over time. In 1990, R&D funding
from business enterprise accounted for 50% of the UK total. While its share has remained the largest, its share
has also varied over time with a low of 42% in 2003 rising to 55% in 2018. While business enterprise had the
largest growth in value terms since 1990, R&D funding from overseas had the largest annual average growth at
2.5% compared with the business enterprise sector at 2.4%. In constant prices, overseas R&D funding was £2.5
billion in 1990; this is 12% of total UK funding. Despite fluctuations, there was a long-term upward trend in the
value of funding from overseas. This peaked at £5.9 billion in 2014, representing 18% of total UK funding.
However, since then overseas funding has declined, falling by 14.4% to £5.1 billion in 2018; this is 14% of the UK
total.

Figure 5 shows the breakdown of UK gross domestic expenditure on R&D (GERD) by funding sector since 2013.

Figure 5: Business enterprise sector remained the largest funder of R&D in the UK

Composition of UK gross domestic expenditure on research and development by funding sector in constant prices, 2013 to
2018

Figure 5: Business enterprise sector remained the largest
funder of R&amp;D in the UK

Composition of UK gross domestic expenditure on research and development by funding sector
in constant prices, 2013 to 2018
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Source: Office for National Statistics — Gross domestic expenditure on research and development

Notes:

1. HEFCs - Higher Education Funding Councils. This includes Research England (formerly Higher Education
Funding Council for England, HEFCE).
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6 . UK defence expenditure on R&D has largest rise since
2007

In 2018, expenditure for defence purposes accounted for 5% of total research and development (R&D)
expenditure at £1.9 billion. This was an increase of 6.9% from 2017 and the largest growth since 2007. In
constant prices, defence R&D expenditure has fallen by 59.5% from £4.7 billion in 1990.

Business enterprise expenditure on performing R&D (BERD) in the defence sector has fallen by 46.4% since
1990 in constant price terms to £1.7 billion in 2018, accounting for 88% of the UK defence total. In contrast, over
the same period BERD on civil projects grew by 106.2% to £23.4 billion (66% of the UK civil total). The business
enterprise sector remains by far the largest performer of both civil and defence R&D.

The UK Government's funding of defence R&D also increased from 2017 to £1.2 billion in 2018, a rise of 1.8%.
As a proportion of total UK defence funding, government sector funding decreased from 65% in 2017 to 62% in
2018. The business enterprise sector provided £0.6 billion (29%) of funding, up from 26% in 2017. Funding from
overseas accounted for £0.2 billion (8%); this is unchanged from 2017.

7 . The UK ranked 11th of all EU countries’ R&D expenditure
as a percentage of GDP

The Europe 2020 targets specify five targets for the EU to achieve by 2020, including a target of 3% of the EU’s
gross domestic product (GDP) to be invested in research and development (R&D). The latest Preliminary
estimates produced by Eurostat indicate that for the EU as a whole, the percentage of GDP spent on R&D
fluctuated between 1.74% in 2005 and 2.12% in 2018 (Figure 6). Please note that the 2018 results for the EU-28
and Organisation for Economic Co-operation and Development (OECD) countries are early estimates and are
provisional at the time of this release.
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Figure 6: UK had the 11th highest R&D as a percentage of GPD of all EU-28 countries

Gross domestic expenditure on research and development to gross domestic product ratio as a percentage (R&D intensity), by
country, EU (EU-28), 2018
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1 Gross Domestic Expenditure on Research and Development (GERD) includes expenditure on research
and development (R&D) in business, higher education, government and private non-profit organisations.
2 GERD is divided by Gross Domestic Product {GDF) and multiplied by 100 to express the ratio as a
percentage. The GERD to GOP ratio is a relative measure of a country's investment in R&D,

-

Source: Eurostat

Figure 7 shows the UK’s R&D as a proportion of GDP compared with other EU countries.

It includes the average for the EU-28, compared with the Europe 2020 target of 3%. The UK'’s gross domestic
expenditure on R&D (GERD) represented 1.71% of GDP in 2018, up from 1.67% in 2017. The UK had the 11th
highest GERD as a percentage of GDP of all EU-28 countries, where the average was 2.12% of GDP.
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Figure 7: UK’s GERD was the 11th largest percentage of GDP of all EU 28

EU countries’ gross domestic expenditure on research and development (R&D) as a percentage of gross domestic product
(R&D intensity), 2018

Figure 7: UK's GERD was the 11th largest percentage of GDP of
all EU 28

EU countries’ gross domestic expenditure on research and development (R&amp;D) as a
percentage of gross domestic product (R&amp;D intensity), 2018
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Notes:

1. Estimates as at 10 March 2020. Some EU countries' 2018 estimates taken from the Eurostat website are
provisional.
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8 . Links to related statistics

This release includes data tables (LF1 and LF2) on qualified scientists and engineers in the labour force by
gender. These estimates are from our Labour Force Survey (LFS) and are categorised by type of qualification
and occupation from the population of Great Britain aged 16 to 64 years. Occupation is based on the Standard
Occupational Classification 2010 (SOC 2010). Prior to 2015, this information was published in the UK
government expenditure on science, engineering and technology statistical bulletin. However, these data are
more relevant in the context of gross domestic expenditure on R&D (GERD) and can be made accessible at an
earlier date.

Further statistics on R&D expenditure in the UK are available.

9. Quality and methodology

About the data

When examining this bulletin or the data tables, please note:

® there may be differences between totals and the sum of their independently rounded components

® in some tables, entries have either been aggregated or suppressed to avoid disclosure of figures in which
the returns of individual organisations could be identified; where this happens, footnotes have been added
to the tables

® £1.0 billion equals £1,000 million in this release

® estimates from 2014 to 2017 have been revised where necessary to take account of improved
methodology, organisations’ misreporting and late returns

® the time series for estimates of UK research and development (R&D) as a percentage of gross domestic
product (GDP) that were previously published have been revised; this is because of the combined effect of
revisions to GDP as well as revisions to R&D expenditure

® GDP deflators at market prices, and money GDP used, is non-seasonally adjusted; the GDP deflators at
market prices, and money GDP September 2019 (Quarterly National Accounts) can be viewed as a
measure of general inflation in the domestic economy

More quality and methodology information on strengths, limitations, appropriate uses, and how the data were
created is available in the UK gross domestic expenditure on research and development QMI.

Coronavirus (COVID-19)

The collection of the data contained in this statistical bulletin has not been affected by the coronavirus (COVID-
19) outbreak.

Our latest data and analysis on the impact of COVID-19 on the UK economy and population is now available on a
new web page. This will be the hub for all special virus-related publications, drawing on all available data.

The Office for National Statistics (ONS) has released a public statement on COVID-19 and the production of
statistics. Specific queries must be directed to the Media Relations Office.
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