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REF  
A study of the impact creation process observed  

in the Research Excellence Framework (REF) in the UK

Naoto Kobayashi Mikiko Shimaoka Yasuyuki Koga
Lily Yu、John Higginson （DART Partners） 

 

2014 年に行われた英国の大学評価 Research Excellence Framework (REF)
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4
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Abstract 
University research is often viewed as a driver of transnational growth, prosperity and collaboration. In recent 

years, education governance systems have devised new ways to evaluate the impact of university research. 
One of the most recognized frameworks for impact assessment is the UK’s Research Excellence Framework 
(REF). For REF 2014, about 7000 case studies were submitted by UK Higher Education Institutions to illustrate 
how research from different disciplines contributes to society.  However, the process to formulate social 
impact from basic research is fraught with complexities and challenges. This study shows a typical model of the 
impact creation process in the disciplines of Engineering and Physical sciences, and discusses key processes 
to consider when determining how basic research contributes to societal impact. The results show the critical 
role of underpinning research, research team activity and grant and investment etc. and their interaction.

1. / Introduction 
REF (Research Excellence Framework) 

[1-3] REF

 (Engineering & Physical sciences) 

 
2. REF  / Characteristics of REF impact  

REF King’s College London [4]
6975 Panel A (Life sciences) 1621

Panel B (Engineering & Physical Sciences):1667 Panel C (Social sciences):2040 Panel D (Arts & 
Humanities):1647件であって、社会科学分野の突出が目立った。一方、インパクトの型では、Societalが1723件、
Technologicalが1397件、Culturalが1397件、Healthが857件、等であった。 
また大学別のインパクト事例提出数では、10位まででUniversity College London (283件)、University of 

Oxford (258件 )、University of Cambridge (227件 )、University of Edinburgh (227件 )、University of 
Manchester (181件)、University of Nottingham (152件)、King's College London (151件)、University of 
Glasgow (138件)、Imperial College London (135件)、University of Leeds (129件)、であった。 
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Fig.1
(beneficiary)

[4]
(company)
Panel B (Engineering & Physical 
Sciences) 700

Panel A (Life sciences) 400

(students) Panel D 
(Arts & Humanities)

(children)
(patient) (school)

Panel A
NHS: 

National Health Service
Panel C (Social 

sciences)
(community)  

Fig.2  
Spin-outs Patents Licenses

Spin-outs Panel B: General enginieering (UOA15)
Computer science and informatics (UOA11)  Panel A: Biological 

Science (UOA5) Panel B: Chemistry (UOA8) Physics (UOA9) Electrical & electronic engineering, 
metallurgy & materials Spin-out  

Patents Panel A: Biological science (UOA5) Panel B: General enginieering (UOA15) Panel 
A: Clinical medicine (UOA1) Panel B: Chemistry (UOA8) Panel A: Applied health professions, dentistry, 
nursing & pharmacy (UOA3)

Licenses Panel A: Clinical medicine (UOA1) Panel A: 
Biological science (UOA5)

Panel C (Social sciences) Panel 
D (Arts & Humanities)  

 
 

Spin-outs         Patents           Licenses 

   0                600             1200  
Fig.1	Potential	beneficiaries	of	research	found	in	case	studies	[4] 

Fig.2	 	 Impact	wheels	for	keywords	“spin-outs”	(n=344),	patents	(n=570),	licenses	(n=654) 
	 	 	 	 	 	 	 	 (Red:	Panel	A,	Blue:	Panel	B,	Purple:	Panel	C,	Green:	Panel	D)	[4] 

(Panel	A＝Life	sciences、Panel	B	=Engineering	&	Physical	Sciences、 
	 Panel	C	 ＝	 Social	sciences、Panel	D	=Arts	&	Humanities) 
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3. / Examples of Typical Impact
3.1 / Outline of the case studies

Table 1.

Panel A Panel B
University of Southampton, University of St. Andrews, Heriott-Watt 

University インパクトの型として、Technologicalを選択した。最終的には、Fig.2に見られるよう
にSpin-out企業や特許、実施許諾の件数の多い理工系（工学および物理科学）に関連した上記の5つのインパク
ト例を選んで、その詳細を分析した。その際、インパクトを生み出す背景を調べるためにREFの三番目の評価項
目である各大学のEnvironment評価（評価の重みは15%）も参考にした。
 
3.2  / Light-emitting Dendrimers  

–  /An example of global extension - 
Unit of Assessment: Physics, University of St Andrews and University of Edinburgh 

No Impact University Period Spin-Out Transfer Revenue

1
発光デンドリマー

Light-emitting Dendrimer

セント・アンドリュース
大学／エジンバラ大

学 St.Andrews /
U Edinburgh

2000〜2010

Cambridge Display
Technology (CDT)
M&A by Sumitomo
Chemical (2007)

CDT purchased by
Sumitomo

Chemical for
$285M

2

効率的・高品質、シリコンマイクロディ
スプレイ

Efficient, High Quality, Silicon
Microdisplays

ヘリオット・ワット大学
／エジンバラ大学

Heriot-Watt U /
U Edinburgh

1993〜2011
Micropix(1997)
ForthDD(2004)
M&A by Kopin

Annual revenue
> $5M

Investment $33M
(2011)

3

スピンアウト企業、リントンレー
ザー（株）とレーザー量子（株）

へのレーザー研究移転

Transfer of laser research and
development to spin-out
companies, Lynton Lasers Ltd and
Laser Quantum Ltd.

マンチェスター大学

U Manchester 1993〜2013

Lynton Lasers
(1994)

Laser Quantum
(1994)

Annual turnover
Lynton: £5.3M

Laser Quantum:
>£12M

4
キャベンディッシュ・キネティク

ス

Cavendish Kinetics

ケンブリッジ大学

U Cambridge 1991〜2013 Cavendish Kinetics
(1994)

Grants to
Department

£0.75M(2002)
VC funding

>$15.5M(2006）

5

レーザーとバイオメディカル応用のた
めの微細構造光ファイバー

Microstructured Optical Fibres for
Laser and Biomedical Applications

サウザンプトン大学

U Southampton 1993 〜2013 Fianium（2003）

New Buisiness in:
NKT Photonics

(Denmark),
Menlo Systems
Toptica Lasers

(Germany)

Fianium:
Annual turnover

~ £10M
50 employees

Fig.	3.	 	 Process	of	impact	creation	in	the	case	of	Light-emitting	Dendrimers	  
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Fig.3 2000 University of St. Andrews University of Edinburgh Prof. 
J.Samuel (LED)

EL
CDT (Cambridge Display Technology) 2007 $ 285M

(Sumitomo Chemical) LED
i CDT ii CDT iii

3

3.3 / Efficient, High Quality, Silicon Microdisplays 
    -  / Commercialization of inter-university collaboration research - 

Unit of Assessment: General Engineering, Heriot-Watt University and University of Edinburgh 
Heriot-Watt University University of Edinburgh

ERPE (Edinburgh Research Partnership in Engineering) 1993 2008
1997 Micropix

2004 Forth Dimension Displays (ForthDD)
2008 25 $ 5M 2011

Kopin $11M ForthDD
Profs. Underwood Walton Stevenson PDRA Dr. Smith

 (FLCoS: Ferroelectric Liquid Crystal) 
(SLM: Spatial Light Modulator) 1993 FLCOS

EPRSC (Engineering and Physical Sciences Research Council) ELITE
£310K  

2012 ForthDD

HMD Head-mounted Display EVFS Electronic Viewfinders
 (AR: Augmented Reality) VR:Virtual Reality) 

 
 
3.4 -  / Transfer of laser R&D 

to Lynton Lasers Ltd and Laser Quantum Ltd. 
   -  / The effect of contribution of researchers - 
    Unit of Assessment: Physics, University of Manchester  

University of Manchester

£5.3M £12M
2 Spin-out

Lynton Lasers 

Laser Quantum

1994 2
Spin-out
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Fig.4 Prof. 
King PhD PDRA Lynton Lasers

2 PhD Laser Quantum PhD3 10
1  

Lynton Lasers
Laser 

Quantum Ti 13
30

3.5  / Cavendish Kinetics 
     - Cambridge Science Park  - 

Unit of Assessment: Physics, University of Cambridge  
Prof. Charles Smith

 (MEMS) MEMS
Spin-out Cavendish Kinetics  

(VC: Venture Capital) 2000 $6M 2006
$15M San Jose Qualcomm

 
MEMS 4G LTE

 (RF) MEMS

350
VC  

 

3.6 / Microstructured Optical Fibres for 
Laser and Biomedical Applications 

     -  / Commercialization of Team-type Research - 
Unit of Assessment: Electrical and electronic engineering, University of Southampton 

Prof. David Payne
University of Southampton ORC (Optoelectronics Research Center) 1993 2013

 ( MOF; Microstructured Optical Fibres)
MOF

SFL Supercontinuum Fibre Laser
100  

Prof. Payne 7
EPRSC (Engineering and Physical Sciences Research Council) 

2003 Fianium Spin-off
~£10M 50

ORC
£100K 90

2016 $621M
 

4.  / Impact Creation Process 
 

 / Underpinning Research 
Appl. Phys. Lett. Optics Letters

Journal
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 / Activity of Research Team 
 (University of St. 

Andrews)  (University of Southampton) 
 

 / Period of Commercialization of the Research Outputs. 
10 20

University of St. Andrews Light Emitting Dendrimer 10 REF
15  

VC / Grants and VC to support Research Promotion. 
VC

VC 1960
1980 Science Park  

 / Entrepreneurs in the University 
PhD

 
 / Market Development  

Spin-out
Science Park

 
 
5  / Discussion and Conclusion 

REF
2

100 2
 

REF UOA Environments Research 
Strategy, Staffing Strategy, Income, Infrastructure and facilities, Interaction with Industry

University of Cambridge TLO (Technology Licensing 
Organization) Cambridge Enterprise 

 

Fig.2 Spin-out

Spin-out
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