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OUR SOURCES OF DATA

Total number of
submitted case studies

Number of redacted
case studies

(% of total number of
submitted case studies
by panel)

Total number of case
studies analysed

(as % of all analysed
case studies)

Number of partially
redacted case studies
(% of total number of
submitted case studies
by panel)

Panel A
(Life
sciences)

1,621

27

2%

1,594

24%

87
5%

Panel B
(Engineering

and Physical
sciences)

1,667

182

1%

1,485

22%

209
15%

Panel G
(Social
sciences)

2,040

67

3%

1,975

30%

(5
4%

Panel D
(Arts &
humanities)

1,647

20

1%

1,627

24%

o7
3%

6,975

296
4%

6,679

428
6%




PANEL A

UOA 1 Clinical medicine

Psychology, psychiatry, neuroscience

Biological sciences

Agriculture, veterinary and food science




PANEL B

Earth systems and environmental sciences

Mathematical sciences

Computer science and informatics

Aeronautical, mechanical, chemical and manufacturing engineering

Electrical and electronic engineering, metallurgy and materials
Civil and construction engineering

General engineering




PANEL C

UOA 1 Clinical medicine

- UOA 7 Earth systems and environmental sciences

UOA 8 Chemistry

CIOLTIE UOA 16 Architecture, built environment and planning

Business and management studies
Law
Politics and international studies

Social work and social policy

Sociology

Anthropology and development studies

Education

Sport and exercise sciences, leisure and tourism




PANEL D

Earth systems and environmental sciences

Area studies

Modern languages and linguistics
UOA 1

UOA 2U0AS0 History

UOA 2UOA I Classics

UOA 2U0A 52 Philosophy

UOA 20A 33 Theology and religious studies
UOA 2UQA 4 Art and design: history, practice and theory

UOA 2U0A 35 Music, drama, dance and performing arts

UOA 20A 36 Communication, cultural and media studies, library and information management




IMPACT CASE STUDIES WRITTEN UP IN 4-
PAGE TEMPLATE

Title of case study:
1. Summary of the impact (indicative maximum 100 words)
2. Underpinning research (indicative maximum 500 words)

3. References to the research (indicative maximum of six
references)

4. Details of the impact (indicative maximum 750 words)

5. Sources to corrob%ate the 1mpact (1nd10at1ve maximum
of 10 references) ational Sche et Acecement. Dona. Oats



IMPACT CASE STUDIES WRITTEN UP IN 4-
PAGE TEMPLATE

REF2014

Research Excellence Framework

4. Details of the impact (indicative maxium 750 words)

4. Details of the impact (indicative maximum 750 words)
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ANALYSIS METHODS

Topic modelling:
Identify hidden thematic structur
or topics in corpus of documents

Keyword in context:
Identify keywords displayed within
surrounding context

Information extraction:
Automate extraction of specific
words (nouns) such as countries

Qualitative analysis:
Read and hand-code samples of
case studies



TEXT MINING & TOPIC MODELLING 1.01

The demonstration by Warwick researchers that reduced dietary salt intake lowers BP in a dose - dependent
manner (1) and in different geographic settings (3 -4) across individuals with various baseline levels of BP (1)

4 ) *
gave impetus to national and global health policy @&¥@lopments. Crucially, the prospective association of C a S e Stu dy t a gge d to thre e toplc S :
reduced salt intake with a lower risk of fatal and non-fatal CVD events underpinned the @eVel@pment of national
¢ M )
== *Food and nutrition

salt reduction programmes in the [l (2008 - 2012) (a) and [fi@fRationally (2010-2013) (b-e).

National and filéfiational rec dations on dietary salt intake. Dietary salt intake is high in.almiost all . . .

populations, and its reduction would lead to a reduction in strokes and heart attacks (2).Fiifough the WHO (fOOd p rOdUCt lndU/Strl nutrlt health CT‘Op
Collaborating Centre at Warwick and Cappuccio's participation h'vesious comiittees ( Population Reductign in .

Salt Intake, WHO, Geneva [2006]; European Salt Initiative, WHQy€0pentiagen.[2006]; European Salt{ction agrlcultur uk Seed)

Network [2007; founding member and lead of a subgreupy; Public Health Program “ment Gpdup for
NICE @uidance on Prevention of Cardiovasediar Disease [2008-2010] and Expert Testimony; Gaediovascular
Disease Prevention through Dietary'Sai RedaetionsPAHQ/MWHO. Washington DC [2009 -2042; subgrotpgslead];
and Advisory Group on [Nillfilfion, WHO Geneva [2012-2016]), we have influenced the aidptivmes matiias

¢ . . . )

leading to _reduced salt intake_ and have written protocols, guidelines and recommendations on how to encousage T e Cllnlc al guldance

lower salt intakes (a; b; d; g; j-I).

B o control sat inake are nov FECOTTEUATETTITTI wt mocelfBiments, and have been (guidelin patient clinic treatment
h i ions High Level Meeti he P ion gf'Non - icable Di 2011). ’ ; ;

endorsed at the United Nations High Level Meeting on the Prevention of'Non Coﬂmum%:(eiai(o ) recommend Stroke nice I"lSk t}"[/al)

In 2007, WHO re-stated recommendations of salt targets of 5g per ddy. Since then, it has.4 es in

every continent for the implementation of population salt reductigh programmes under the W& Action Plan on

Obesity, Diet and Physical Activity . The WHO 65 §iotid S8 A ssembly (2012) decided that popaiation

dietary salt should be reduced and should be a priority alongside tobacco control for the reduction of non -

communicable disease [WoR@wide. Examples of early adopters of these PoliGies are Slovenia (monitoring and ° ‘I . l d l ’
surveillance 2008-13), Argentina, Costa Rica and Chile (monitoring tools 2010-13) and South AHfiea (regulation ; nternatlon a eve Op m ent

2012) (b; d; e). ’ ’ e

Y

. PRTT T . . . . . . . .
Increased public awareness.tassdginion.scientifieidissemination through publications, reviews, editorials and

fifiteta«smaimeeting presentations on the findiiigs.of undesninning research, Warwick researchieis have glO bal gO vern Af}"lca,n)

contributed to the three-pronged approach of salt reducéian progeammes: consumer awareness, m

(develop countri intern world africa polici

[
reformulation, monitoring and surveillance (Sutherland J ef disRr J Natr 2013;110:552-8 - Brinsdeta IC et al. A

BM1J Open 2013;3:¢002936). Since 2008, the WHO Collaborating Centre astNarwick has held the marnate to
work within a global platform to increase research output and operational sapnorita WHO offices (Gene

], Copenhagen [Europe], Washington [PanAmerican], and Cairo [Eastern Wieditestanean), and to lea
and support monitoring and surveillance in individual EOURtEes. We have participated afitecomtributed diregdly
through the WHO Platform to all aspects of the three-pronged approach (b; d; e). We hay\\q{a:g’er' in

additional dissemination activities through our website (www2.warwick.ac../go/capguccio/researchi.. act)

:Eg i);?ﬁs%tl;g&r;?memal organizations, such as Consensus Action on Salt and [HEaIH (CASH)W Information eXtraCtion ie 1ocations .

4 )
Impact on public [R@ and economy. Public AN benefits have been achieved through an incregsed public are g eot a g ge d

awareness about the importance of lowering individual salt intake; through industry engagement for the re-

formulation of - with lowered salt content; and in the monitoring of salt intake nationally thrgugh repeated

surveys (Millett C ef al. PLoS ONE 2012; 7(1): €29836 - Shankar B ez o/. [HG8Ill Econ 2013; 23:243-50).

Crucially, in England and Wales the salt reduction programme has led to reduced salt intake fr¢m 9.5g per day

in 2001 to 8.1g per day in 2010, a lﬁxction of 1.4 g per day (or 15%). This reduction is estinfated to have Y )
averted 20,000 CVD events in the [, of which 8,500 would have been fatal (f) with ~131,600 Quality- K d h f‘ ALY’
Adjusted Life Years ([@BIB¥) gained. A gain in QALY indicates an extension of life free fifm illness. gur eywor S e arC OI.

contribution is clearly listedfrasalirredueioirtiiciiie pubiisiied vy CASH (h). p L

In addition to substantial - gains for the population, reduction of daily salt intake by 3g per day would lead
to economic gains, an annual equivalent savings of at least £40M a year in the BIRI". €40Bally, a 15% reduction
of salt intake over 10 years could avert 6.5M deaths from CVD at a cost ranging between $0.04 and $0.32 per
person (g).

Pa




TEXT MINING & TOPIC MODELLING 1.01

Topic label Words related to this topic

Animal husbandry
and welfare

Architecture and building

Arts and culture

Asia

Banking, finance and monetary
policy

Business and industry

Cancer

Children, young
people and families

Climate change

Clinical guidance

Clinical tests

Community and
local government

Computing and
quantum physics

Crime and justice

Cultural and heritage preservation

anim welfar farm veterinari breed diseas control
uk farmer

design build construct standard industri structur project
architectur engin

art artist work cultur creativ project public
audienc exhibit

china chines india arab indian asian intern east foreign

bank financi polici econom financ credit tax risk central

compani busi manag industri product market servic
improv sector

cancer patient treatment clinic trial uk breast guidelin
therapi

children child young parent famili imp programm
work support

climat chang energi carbon emiss uk environment
adapt wast

guidelin patient clinic treatment recommend stroke nice
risk trial

test patient clinic genet diseas diabet diagnosi diagnost
treatment

local commun project citi council social peopl
fund develop

comput secur light ibm physic intel scienc particl imag

polic crime prison justic xxxx offic violenc offend victim

heritag archaeolog site visitor histor museum project
cultur tourism

60 1mpact topics
‘empirically’ derived

Modelling repeated
until patterns/themes/
topics observed

Topics relate to
beneficiary groups or
areas of impact

Mainly used to
categorise the case
studies and 1dentify
topics for further
analysis




QUALITATIVE ANALYSIS

o Read over 1000 case
studies as part of
‘deep mines’ to
understand better the
scale of impact

o Qualitatively code the
case studies around
different themes

o Analysis showed the
1mportance of reading
case studies to
supplement text
mining




CAVEATS AND LIMITATIONS TO REF ANALYSIS

Limitations of our analysis:
Limited time for undertaking the analysis

Lack of structure and standardised (meta) data in case
studies

Limitations of the case studies as research material:
The way 1impact 1s articulated and described
Selective, non representative, set of case studies
Double counting of case studies




..0 MACRO ANALYSES
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O IMPACT TOPICS IDENTIFIED

Engineering, design and manufacturing
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1%
10%
20%
30%
40%
50%
60%
0%
80%

DIFFERENT TYPES OF IMPACT ARE MORE COMMON IN

DIFFERENT DISCIPLINES (1)
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DIFFERENT TYPES OF IMPACT ARE MORE COMMON IN
DIFFERENT DISCIPLINES (2)

Panel D Panel C Panel B Panel A
Arts and Social Sciences Engineering Life Sciences
Humanitie and Physical
S Sciences
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DIFFERENT TYPES OF IMPACT ARE MORE COMMON IN
DIFFERENT DISCIPLINES (3)
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DIFFERENT TYPES OF IMPACT ARE MORE COMMON IN
DIFFERENT DISCIPLINES (4)
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THERE IS A DIVERSE RANGE OF IMPACT PATHWA

Field of Research

Accounting, austingand sccountabity
Aerospace engneern
botachno
Agtcur, ardnd frm margerent

A chemistry

Arificalnelgence and image processig.
Astronomicaland space scences

Bumospheri soierces
Ao, moleuar, nulear, partce and pasma oysics
Automatie ongnoaring

Complementary and ateratve mecicine:

Computer hartvare

Condensed matter physics —

= !
Copmivstes oo Topic
Cutora studles Animal husbandry & welfare.
by

Curatoril and related stusios
Currioum and pedagogy Artsand cuure

Dataormat
Do as
Denitry Banking, fnanco and monatary gy
i, = = NN : S S Business and nustry
Rt~ - — = S Chicrn,young pope and s
Econometrc — Z S
Econamicheory - ——— - — Gincagudanco
Educaon systoms - < - - — Cinealtests
S S S = - g = Community andiocal goreroment
- 2 Computingandauanumphysics
Grimeand usce
Evoutonary bobay — . Cuturslandhertage preservatin
i, lovison and gta moda — e Defece and securty
Fisheres sioncos . 2 » = - Democracy and policalengagement
Food cences =
Foresy ires Engneerng.desgn and maniactrng
e
Geoctemisry
Gedogy

nforming goverrment poly
i saogrooy 7 5 2 nstrumentaton
Human movement and sports sience _— Z ~ \ Interational deveopmant

Horticutural producton

norganic cheristry
Intediscilnary sngineering

Language studies

Ubrry and information suds
Uingustis
Uterarystties ——

Manufacturing engineering ——//

Materials sngneering
Nathematicalprysics —

rmaceulicls
Print e and pubishing

Publc engegemert.

Publichealt and preventon

Regonal novaton and enterprise
Rogona anguages of Bt les

Othor lanuase, communication and cuure. — Work, labour and employment
Ot aw and legal stuies
medical s health soiences.
Other phiosophy and rlgous studes
physcal scinces

Pharmacology and prmaceutcal scistces
Phios

Physial hemisry (L. Strctural)
Physial geography and emvrormental geosonce
Prysilogy

Pantbiology

Poly end agminstraton

Poltial sience

Peychology

Publc heath and ealhservces

Puro mathemats

Quantumprysics

Resources engniering and extractve metaiurgy
Sosklwork

Soniobgy

Sol siences,

Specialst sudies n eccaton

Theortiaad computator remisry

Transportation and feght services
Urban and regonal planing

Viualarts and crafts
Zoology




UK HIGHER EDUCATION INSTITUTES
HAVE A GLOBAL IMPACT

182
Poland

38
Slovakia
6
- e gvg 0 - Czech Republic
) Greenland 218
Austria

W sw
United
Kingdomt

603
Ireland  Netherlands Belgium Luxembourg

18
Mongolia

678 381 864
Switzerland Germany

Haili 58 1 _ . e | 18

6 Portugal Spain Andorra & Armenia GeorglasAzerbauan

Dominican
Republic

105
South Korea

136 -
l(‘i\'bra\tar o 2 Greece ypr 28 HT4E ﬁ‘“‘m Turkmenistg
Herzegovina | 23 I
13 |Libya ar
B Montenaﬁ |
S . g Macao Hong K;:g

18
Iran

Puerto Rico
1
British Virgin Islands e

2 Western
U.S. Virgin Islands Sahara

4
Bermuda

Bahamas 1
Caicos

N Islands 3 3 -
Y p Anguila Cape Mauritaria | 45 i b K
Jamaica 22 il Verde Mali Niger . 9
. 0 s I' [] 5 SencgaGam Bahrain 1
1 Montserrat _ Dominica % 1 Saipan
Guatemala El Salvador Belize ° 4 10 3 7 b Guam
Saint Barbados Guinea-Bissau Chad odia
"

15 Lucia
Central African South

PR
B Djibouti A
Guat:ma\a Pan‘;ma TR 1 ¢ o ‘ ) ’ 1
9 Grenada Trindadand 19 19 Republic. Sudan Somalia SriLanka 126 Palau
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THE TIME IT TAKES TO HAVE AN IMPACT VARIES
BY DISCIPLINE
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. @ ‘DEEP MINES’ ANALYSES



ASSESSING THE SCALE OF IMPACT

Not possible to add up 1impacts

There was a very large amount of numerical data (i.e.
c170k, or c70k with dates removed) that was
Inconsistent in its use and would need converting into
standard units

Some numerical data was not related to the actual

1mpact; it may be associated with background
information or, crucially the potential impact

Six ‘deep mine’ questions to:

Illustrate both the richness of that case studies, but
also some of the challenges associated with their
analysis

Supplement the quantitative text mining analysis
with a more nuanced qualitative assessment

bo



THE SIX SELECTED ‘DEEP MINES’

What 1s the impact and value of research on
clinical practice and health gain?

What has been the impact of research on
industry 1in terms of spin out companies,
patents, royalties or licenses?

What has been the impact of research on public
policy and parliamentary debate?

What has been the impact of research on film
and theatre?

What has been the influence of the Wellcome
Trust and British Academy?

What has been the impact of research on the
BRIC countries?

g
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WHAT IS THE IMPACT AND VALUE OF RESEARCH
ON CLINICAL PRACTICE AND HEALTH GAIN?
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WHAT IS THE IMPACT AND VALUE OF RESEARCH
ON CLINICAL PRACTICE AND HEALTH GAIN?
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‘Clinical guidance’

(quidelin patient clinic treatment recommend stroke nice risk trial)

(n=326)
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WHAT IS THE IMPACT AND VALUE OF RESEARCH
ON CLINICAL PRACTICE AND HEALTH GAIN?

QALY: “Quality adjusted life years” (1 QALY =1
year of life in ‘perfect health’)
25 case studies (mostly from Panel A)

14 used QALYs to determine cost effectiveness
11 used QALYs to tell us actual health gain



£2B OF ESTIMATED NET MONETARY BENEFIT
ARISING FROM 11 CASE STUDIES

No. of
QALY gain . Total QALY Net monetary
LY val
per patient pat';:nts gain QALY value benefit 2008-2012 Comments
o Taken from Glover et al. Assume

Aromatase inhibitors |uApastrolze head been estimate dto lead to a 0.26 4.7m pa for 5 years ¢ QALY values at

QALY gain per patient" £23,000,000 £25k
Treatement of bilary |"Total QALY ger gemcitabine/cisplatin (0.751) was
tract cancer greater than for gemcitabine along (0.561)" 0.19 1200 25,000 £5,700,000
CVD and salt Checked cited paper (http://
reducation "This reduction is estimate to have adverted 20,000 www.bmj.com/content/343/

CVD events in the UK, of which 8,500 would have been bmj.d4044) - model suggests £40m

fatal with c131,000 QALYs gained" 131,000 25,000 £200,000,000 lpa savings; value of QALY not clear
NSAIDs Needs additional information ie how

many people treated

Bowel cancer Data take from Glover et al and
screening "Equating to above 3,500 lives savied per annum" £1,408,000,000 |projected for 2011 & 2012
Primary angioplasty Estimated that over three year th_e policy vwould cost

£44.4m and would yield £337.9m in benefits" £48,916,667 Prorated data for 5 years
Deep vein "adopting the NICE recommendation ... would result in
thrombosis a net benefit of £42,219 per 1000 patients with

suspect DVT" 140000 £29,553,300 Prorated data for 5 years
Abdominal aorti "130,00 QALYs over the past 20 year period, and that

ominataortic the net value of the option adopted was £3,884m over

aneurysms 20 years, valuing the health beenfit at a social value of Prorated for 5 years and with a QALY

£40,000 per QALY gained" £606,875,000 |at £25k
Artificial spinal Prorated for 5 years and with a QALY
implant "QALY accural rate of 0.7 over 12 month" 0.7 226 25,000 £19,775,000 at £25k

; \ Total £2,342 millions
\‘“, e Inte t ho Resea Impact Assessment, Doha, Qatar, 8-12 November 201¢
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CHALLENGES IN ESTIMATING MONETARY VALUE
IN THIS SMALL SAMPLE

Inconsistent use of social value of a QALY

Data needed to be manipulated to generate
comparable estimates

Had to introduce external data sources
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WHAT HAS BEEN THE IMPACT OF RESEARCH ON
THE BRIC COUNTRIES?
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UK HIGHER EDUCATION INSTITUTES
HAVE A GLOBAL IMPACT
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WHAT HAS BEEN THE IMPACT OF RESEARCH ON
THE BRIC COUNTRIES?
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WHAT HAS BEEN THE IMPACT OF RESEARCH ON
THE BRIC COUNTRIES?

From a random sample of case studies (n=200)

Both incidental and strategic collaborations
facilitated 1impact

Informing government policy

Creation of new technologies (and spinouts and
licences, n=7)

Facilitating collaboration, especially academics
Creation of resources and training for teaching

o
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WHAT HAS BEEN THE IMPACT OF RESEARCH ON
THE BRIC COUNTRIES?

o From a random sample of case studies (n=200)

» Both incidental and strategic collaborations
facilitated 1impact

Informing government policy
Creation of new technologies (and spinouts and
licences, n=7)
» Facilitating collaboration, especially academics
» Creation of resources and training for teaching

Potential for cross-analysis
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CROSS ANALYSIS OPTIONS

KEYWORD SEARCH

‘Spin outs’
‘Licences’
‘Patents’
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WHAT DID WE LEARN?

The nature, scale
and bencficiarics
of research impact
:l ku.:‘.::‘{m.:;.t h.lu:;‘

It 1s possible to analyse impact from narrative text
« Text mining is a powerful tool to make sense of the data
» Qualitative analyses complement these methods

» Further quantitative tools could be used with better
numerical data

B2 soure '
HOA F"th_ DI,
’_,_.ﬂj . .}_Ll s

ioamar B

Research impact is multidisciplinary, multi-impactful,
and multinational

The quantitative evidence supporting claims for impact
was diverse and inconsistent, suggesting that the
development of robust impact metrics 1s unlikely

The use of standardised lists of information and the
definitions in the case studies would aid future analysis
e Numerical data

» Institutions & organisations
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