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Introduction

Some background and caveats
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An introduction to Arthur D. Little

Innovating business — since 1886

Arthur D. Little is the premier global management consulting
firm with a 130 year track record. Founded as a technology
consultancy, throughout their history they have contributed to
numerous ground breaking innovations.

Linking strategy, technology and
innovation to transform business

ADL is acknowledged as a thought leader in linking strategy,
technology and innovation. They consistently develop next
generation solutions to transform businesses.

Source: Arthur D. Little
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Limitations of bibliometrics

« This presentation will only focus on the research part of a strategic plan and voluntarily
avoids elements such as:

— Public outreach / Community engagement
— Partnership with industry or other stakeholders
- Teaching

+ Some disciplines and/or artefacts are not covered in commercial A&l databases. For
example:

- Arts (art performance, exhibition curation, etc.)

- Law

— Computer Science (code/software)

Bibliometrics should not be systematically used without some proper assessment
of their relevance in the specific context of the institution/faculty/research group
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The responsible use of metrics

(-

guantitative input into your

decisions
\_

Always use both qualitative and

Always use more than one
research metric as the
guantitative input

with the other

[ This is about benefitting from the strengths N
of both approaches, not about replacing one

A research metric’s strengths can
complement the weaknesses of others

\
4
Combining both approaches will get you

closer to the whole story
\.

There are lots of different ways of being

excellent

J \

[ Valuable intelligence is available from the

message

points where these approaches differ in their

Using multiple metrics drives desirable
changes in behaviour

\

. Source: https://www.elsevier.com/research-intelligence/resource-library/response-to-hefces
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https://www.elsevier.com/research-intelligence/resource-library/response-to-hefces

The role of strategy and how
bibliometrics fit In




Definition of strategy

« Oxford dictionary
"From Greek stratégia ‘generalship’. A plan of action designed to
achieve a long-term or overall aim.”

« Wikipedia
"Strategy is a high level plan to achieve one or more goals under
conditions of uncertainty”
“Strategy is about shaping the future” and is an attempt to get to
“desirable ends with available means*!

1 Max McKeown (2011)
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The role of strategy for a research organization

* Internally: set a direction
— Align different stakeholders?

— Take decisions

o Sort options
o Allocate funds and resources (including people/hires)

— Plan for uncertainties

- Externally: convey a message?
- Brand development/awareness

— Communicate to partners

2 “Taking control of your institution’s strategic planning”, Anne-Marie Corriveau et al., January 2019, University Affairs (article)
3 “Strategic plans help universities tell their story”, Moira MacDonald, May 2019, University Affairs (article)
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https://www.universityaffairs.ca/opinion/in-my-opinion/taking-control-of-your-institutions-strategic-planning/#_ga=2.114936967.1285180204.1557523031-763562314.1557523031
https://www.universityaffairs.ca/features/feature-article/strategic-plans-help-universities-tell-their-story/

The risks of strategic planning*

Skipping rigorous analysis

Believing strategy can be built in a day

Failing to link strategic planning with execution

Failing to update one’s strategic plan

“Four Fatal Flaws of Strategic Planning”, Ed Barrows, March 2009, Harvard Business Review (article)



https://hbr.org/2009/03/four-fatal-flaws-of-strategic.html

How can bibliometrics help?

* Preparing rigorous analyses
o Identifying one’s strengths and weaknesses
e Identifying opportunities and threats
e Making choices / Prioritizing options
« Aligning strategic planning and execution and monitoring progress
e Identifying partners
e Monitoring progress
* Updating one’s strategic plan

@ Tracking new trends, changes in the ecosystem
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Examples

From theory to practice
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The SWOT analysis

What fields of
research am | well
positioned in

What adjacent
fields could |
develop in?

Intema7l/origin
(attributes of the/organization)

Helpful

to achieving the objective

wn
o
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=
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+
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What fields of
research am | not
one of the main
players

What fields of
research could see
a decreasing
funding stream?



https://en.wikipedia.org/wiki/SWOT_analysis

® |dentifying one’s strengths and weaknesses

Competitive positioning

c .
(]
= Favorable
£ position
a
Q@
L Average
% position
L.
e
I
x Unfavorable :
g g
g position |
I
I

Very weak Weak Average Strong

Market attractiveness

Source: Arthur D. Little
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ADL Matrix

B Market attractiveness is
usually defined based on
market maturity and
competitive intensity

B Competitive positioning is
usually assessed via
market share or a Porter's
Five Forces Framework:
supplier power, ....

Market segment



® |dentifying one’s strengths and weaknesses

* This matrix can easily be adapted to research institutions

— Segment attractiveness can be defined using:

o Funding levels

o Scholarly total output and output evolution
— Competitive positioning can be assessed via:

o “Volume”

o “Impact”

» Topics of Prominence can easily be used for such an analysis




Cluster 1 Cluster 2 Cluster 3

Topics of Prominence

« Atopic is a collection of documents with a common
intellectual interest — a “research problem” L

* Clustering is done using the VOS algorithm

— Create list of citing-cited (paper-reference) pairs
using all of Scopus

— Divide the documents into groups

NFU;;
Oeny

« Using source data 1996-present (over 80 million

HEAL

documents)
« Calculated relatedness for 900 million pairs
« Result — ~97,000 topics

g >
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® |dentifying one’s strengths and weaknesses

UNIVERSITE (®) 6,999 Topics
(@) onlyshow the 1,067 ¢+ Key Topies for this Institution

z
2R a
2 o 0oE =
z R S
v (o7

At this Institution Worldwide

Field Weighted

Topic Scholarly Output < Publication Share Citation Impact Prominence percentile
£ Aortic Valve; Aortic Valve Stenosis; severe symptomatic 132 3.04% a 7.02 99.900 I
T.32
W
o
-6 Aortic Valve Stenosis; Aortic Valve; aortic stenosis: 8l 9.02% ¥ 2.05 96.747
Negg
Oeny T.4387
CENG )
Nurs *0- Thermography (imaging); Thermography (temperature 74 6.64% 4 259 97.965 I
HEAL measurement); phase thermography
s T.2606
HAR MATE
-0+ Decision Making; Patients; patient decision 71 591% w 3.92 98.871 I
g 3 P
T.2423
“0- boreal forests; boreal forest; Picea mariana 53 16.01% a 1.24 93.25 I
T.9159
0+ Sleep Initiation and Maintenance Disorders; Sleep; insomnia 52 441% a 179 98.657 I
disorder
T.541
‘0 Breast Neoplasms; Polymorphism, Single Nucleotide; BRCA2 51 10.30% & 4.29 98.207 I
mutation
T.21199
< -0+ filaments; Ultrashort pulses; laser filaments 49 342% w L.10 96.920 I
z T.563

Bioc
oV

Source: SciVal, 2013-2017, Top 5% of worldwide Topics by Prominence (Scopus data up to 19 Apr 2019)

IEVI[ OCO) Bubble size: Scholarly Qutput of Universite Laval



® |dentifying opportunities and threats

UNIVERSITE

B Topic Cluster TC.146
Supply Chains; Supply Chain Management; Industry
Top 10% of worldwide Topic Clusters by Prominence This Topic Cluster is made up of 127 Topics
Field-Weighted
e B 2 E s e B 2 % s Topks Scholarly Output \  Gitation Impact Prominence percentile
: 2 g 2z 8 ~—
}J Supply chains; Logistics; loop supply ... 1,847 163 99.710
1338
[ Supply chain management; Supply chains; GSCM 1,537 260 99525 E—
T.2569
»,\ Supply chsiris; Risks; ehiain risks o 1138 166 99,195 —
T.3991
" R, » || Supply chains; Contracts; option contract ... 1,088 0.89 97.225 I
o = \ o T.1305
N, e e
D:U'? DW“" [] Deterioration; Models; credit period ... 1,065 126 96,300 m—
NT T 9
G NG 11222
NUgs cen Nugg <
HEAL HEAL [] Manufacture; Industry; mapping VSM .. 1,034 131 97.749 —
T.6097
PHAR MATE PHAR MATE
[ Supply chains; Decision making; green supplier ... 1,012 195 95.050 —
1.2782
’j Disasters; Logistics; humanitarian supply ... 1,011 120 98396 —
T.6542
[ Revenue management; Earnings; airline revenue . 754 079 95.204 E——
T.5186
["] Supply chains; Location; capacitated facility .. 720 118 97.943 —
T4524
[ Supply chains; Supply chain management; custom 658 102 95.107 p—
13249
[ Supply chains; Costs; vendor managed ... 608 139 95.772 —
T.5376

3 %
% )

Blog

WoY
Bioc
o

Select a TC of interest Analyze the Topics in this cluster Identify Topics of interest

Source: SciVal, 2013-2017 (Scopus data up to 19 Apr 2019) P Topic Université Laval publishes in
» Topic of potential interest for Université Laval
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® |dentifying opportunities and threats

UNIVERSITE At this Institution Worldwide
Field-Weighted
Topic Scholarly Qutput <l Publication Share Citation Impact Prominence percentile
-0+ Environmental management systems; Environmental 15 1.28% = 4.69 08.950 ——
management; proactive environmental
T.1032
-0 Criminals; Adolescent; juvenile sexual 15 558% a 3.26 81.732 m——
T.9939
vectors (mathematics); focusing; vector beam 15 1.42% 0.59 96.493 I
T.3770
Anodes; Aluminum; metal pad 15 1.95% a 1.01 83.297 I
Select a Topic e
-I— I -9 estuary; Estuaries; Québec Canada 15 3571% a 0.73 48.944 .
0 ana yze T.25708
-0+ Rotational molding; Molding; Plastic products 15 12.00% a 0.82 56.542 .
T.27771
-0+ Palladium; Aromatic compounds; palladium-catalyzed direct 15 235% w 5.02 98.989 NN
T.12618
Sorghum; sweet sorghum; Sorghum bicolor 14 2.81% a 0.71 92.738 N
T.6536
Silk; Tissue engineering; dragline silk 14 0.87% w 0.74 99.676
T.282
-0+ Tires; Rubber; rubber GTR 14 3.30% w 0.53 87.060 I——
T.10225

Source: SciVal, 2013-2017 (Scopus data up to 19 Apr 2019), related Topics by keyphrase match
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® |dentifying opportunities and threats

Topic
keyphrases

ELSEVIER

Top 50 keyphrases by relevance, based on 125 publications | Learn about keyphrase calculations »

Pressure control
Temperature distribution
Acoustic fields Crystallization kinetics
D fi
Powders ET\SIty (SpeCI c gra""tY) Po|ymer melts Innovation

Densification Polypropylenes BI OWIng agents  prod,e design
Sintering

Materials Ovens
Rotatiorial molding
Com posite materials

Plastic products
Linear low density polyethylenes Moldin

Stress-strain curves
Natural fibers Polyolefi n5 CoalegEégH%%n Plastics
Fracture mechanics  Flastomers Plastic parts Reinforced plastlcs

Lacticacid Impact strength
MOIdS ruits  Thermoplastics Polymers Pelletizing

Heating Polyamides
Reinforcement Resins

Boundary value problems

Mechanical properties

Injection molding
Plasticizers

Wood products Polyethylenes

Applications
Surface properties

AAA relevance of keyphrase | declining A A A growing (2013-2017)

Source: SciVal, 2013-2017 (Scopus data up to 19 Apr 2019), related Topics by keyphrase match



ldentifying opportunities and threats

Topics Relatedness |- Scholarly Qutput Prominence percentile

D Injection molding; Plastic products; fountain flow 93% —_—— T 126 53.272 mmm
T.22609

D Thermoforming; Plastic products; thickness distribution 92% I . 139 41.280 mm
T.29246

D Extrusion; Screws; polyivinyl chloride 92% ~ — 80 10.743 m
T.48428

D Polymer melts; Screws; injection molding 27% ’_‘a_k_&\‘ 35 10.059 W
T.40480

H D Extrusion; Blow molding; extrudate swell 1% S~ 114 S7.644
Identify related
T.19530
Topics 5 7 tection molding: Mechani S L

- D Injection molding; Mechanical properties; Irradiation 01% - - - 172 74.945
T.42801

|:| Resin transfer molding; Molding; composite melding 20% — T 772 91.731
T.1965

D Elastomers; Borosilicate glass; Molding 20% ~—— 31 24.265 W
T.62394

D Extrusion; Rheology; squeeze flow 0% —— 95 49.341 .
T.24241

D Extrusion; Polymer melts; die drool 20% T T 190 74322 .
T.11399

Source: SciVal, 2013-2017 (Scopus data up to 19 Apr 2019), related Topics by keyphrase match

AL
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® |dentifying opportunities and threats

Erecrave Sy

Artificial Intelligence:
How knowledge is created,
transferred, and used

Trends = Ching, furope.
aed the Unteg Stnoes,

A

Source: https://www.elsevier.com/connect/resource-center/artificial-intelligence
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https://www.elsevier.com/connect/resource-center/artificial-intelligence

® |dentifying opportunities and threats

Cross-sector moves of researchers between academia

and industry, either domestically or internationally,

for Europe, 1998-2017; source: Scopus.

1,053 (410) 1,167 (437) 834 (250)
International « International
Industry +228(+89) —_— -166(-38) Academia
825 (321) . 668 (212)
et -
number of researchers 1998 - 2017
number of researchers 2013 - 2017

Source: https://www.elsevier.com/connect/resource-center/artificial-intelligence
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https://www.elsevier.com/connect/resource-center/artificial-intelligence

©® Making choices / Prioritizing options

= 3,00“

=)

R 2,75 .

opon1s | @ o Main criteria
Main criteria 250 o o
o 7 @ omere . B Proximity vs. core

Funding > 225 opton? capabilities
opportunities = ° L (knowledge,

=] N

< 200 option s equipment

. Segment 8 . Option 9 q p )
. o
evolution (past 3 O . option 12 B Network links
years) .
o B Entry barrier
B Segment relative Optons (Blue-Ocean analysis®)
impact . _
o B Potential corporate
= @ short-listed @ Not on the short-list t
3 100 . : | | | | ‘ R partners
1,0 15 2,0 2,5 3,0 3,5 4,0 4,5 5,0
Weak < Accessibility » Strong

Source: Arthur D. Little
5 “Blue Ocean Strategy”, Renée Mauborgne and W. Chan Kim, 2004, Harvard Business Review
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©® Making choices / Prioritizing options

A & : TR $§.;

M Topic T.1965  part of Topic Cluster TC.183 - C

Resin transfer molding; Molding; composite molding

Source: SciVal, 2013-2017 (Scopus data up to 19 Apr 2019), top 100 Institutions in this Topic, by Scholarly Output

1 Size: Scholarly Output $ v | 000 total value Color: Outputs in Top Citation Percentiles $ ~ T total value



O I|dentifying partners

Activity of Universite Laval X
Within: Th hy (imaging); Th h ); phase th hy T.2606 | Year range used for metrics: 2013 to 2017 | [E} Analyze Topic worldwide
Summary  Authors
Performance Epot
Scholarly Output % Field-Weighted Citation Impact 3 International Collaboration %
74 2.59 60
. s -
View list of publications Citi ng- Patents Count
Views Count Citation Count ¥ Worldwide Topic Prominence ~
2,647 502 97.965 Entity > Overall
——
M Thermography (imaging); 93
Thermography (temperature
Collaboration Top 15 keyphrases measurement); phase
International Collaboration Based on 74 publications thermography T.2606

Publications co-authored with Institutions in other countries Relevance of keyphrase

Universite Laval:

025 05 075
81.1%
Thermography (imaging)
Thermography (temperature meas...
Academic-Corporate Collaboration thermography
Publications with both academic and corporate affiliations Nondestructi
[ Universite Laval: Thermal printing  E——————

1.4%

Source: SciVal, 2013-2017 (Scopus data up to 19 Apr 2019); citing-patents analysis for 2000-2017
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O I|dentifying partners

Main patent-citing corporations

DCG Systems, Inc. Thermo Fisher Scientific USA 9 citing patents
Thermosensorik Gmbh Thermo Fisher Scientific USA 3
Siemens Germany 6
General Electric Company USA 6
The Boeing Company USA 4
Ircon, Inc. India 3

ELSEVIER

Source: SciVal, 2000-2017 (Scopus data up to 19 Apr 2019)




© Monitoring progress

WORLD |
UNIVERSITY
IRANKINGS | PROFESSIONAL  JOB MM RANKINGS JDENT  ABOUT Ut <

University Impact Rankings 2019

Librarian Quick Reference Cards
for Research Impact Metrics

-

prev it cum
Eltmar pradustsarvla cthersosrees— s hvms bk relaracncoc co befp o b

ELSEVIER

How to get your uni ranked

Research M ——
. 3 i [
Id ebo 3 E CIRATION COUNT @ DOCUMENT COUNT AIA FELD WEIGHTED
‘ 5 l I R & CITATION IMPACT (FWE)
. = E EXPLORE UNIVERSITY IMPACT RANKINGS FOR INDIVIDUAL SDGS

: 3 TR 4?‘.“‘2'-. 5= 8 i | 9 R 13_ IB”“"‘ e

Rank Name Best scores by rank

¢

Overall

OUTAUTS INTO! SCHOWRLY

. University of
PERCENTILES gl Ao

Auckland
1 m @HeH@H@:) ..
Zealand
SDG Description:

McMaster

o TS =TS University
s 2 ¥ canada

Library Connect Join the conversation:
Sty iy ey ) @Abrary connert (7 ibraycornen: (i) companyibrag-comens

SDG Description
b Explore

=]

Source: https://www.elsevier.com/research-intelligence/resource-library/research-metrics-quidebook
https://libraryconnect.elsevier.com/sites/default/files/ELS LC metrics poster librarian v2.0 dec2016.pdf
https://www.timeshighereducation.com/rankings/impact/2019/overall#!/page/0/length/25/sort_by/rank/sort_order/asc/cols/undefined

K3 3
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https://www.elsevier.com/research-intelligence/resource-library/research-metrics-guidebook
https://libraryconnect.elsevier.com/articles/librarian-quick-reference-cards-research-impact-metrics
https://www.elsevier.com/research-intelligence/resource-library/research-metrics-guidebook
https://libraryconnect.elsevier.com/sites/default/files/ELS_LC_metrics_poster_librarian_v2.0_dec2016.pdf
https://www.timeshighereducation.com/rankings/impact/2019/overall#!/page/0/length/25/sort_by/rank/sort_order/asc/cols/undefined

O Tracking new trends, changes in the ecosystem

Newly emerged Topics for 2019

New Topics represent areas of research that have seen
a significant growth acceleration in recently published
articles and have attracted recent funding. e |

These new Topics are derived from existing parent
Topics and are formed by new citation relationships that
have occurred in the past year.

In 2019 we identified 37 new Topics to SciVal

Source: https://scival.com/newtopics

0
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https://scival.com/newtopics

O Tracking new trends, changes in the ecosystem

ARy
ot
Ng, Ug
Depy
! CENG

Nugs

HEAL

PHAR MATE

Bloe
WO
6

Source: https://scival.com/newtopics
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Ml Topic T.1023213  part of Topic Cluster TC.156 - Speech; Speech Recognition; Models

Models; Computational linguistics; NMT Model

2013 to 2018 v

Summary Institutions Countries  Authors Scopus Sources Keyphrases Related Topics

Overall research performance

Scholarly Qutput $ Field-Weighted Citation Impact $ International Collabaration $
825 4.34 172
. A .
,/ ;"’ A . __;/‘
_— e

ewer_ T

[ view list of publications

Views Count Citation Count $ Topic Prominence percentile i
5,354 13,079 96.609
I


https://scival.com/newtopics

O Tracking new trends, changes in the ecosystem

M Topic T.1023213

Models; Computational linguistics; NMT Model

part of Topic Cluster TC.156 - Speech; Speech Recognition; Models

2013 to 2018
ARy Summary In
0\@"
Negy
DEp
,Vj:; CENG
e Overall re

PHAR Scholarly Output

825

[ view list of pub

Views Count

5,354

Classification iuf information)  Electronic commerce

Encoding (symbols) N atu ra|_ anguage processing systems
Reinforcement learning g™ prococcing I |o Signal'encoding

Computational lingu...

Knowledge management Computers S ema n.t ics Research )
Speech processirg Experiments Aignment Decoding Search engines

syntactics Computer aided language translation

- . . . . Combines Gas generators
eeechrecogniion Aptificial intelligence M Od e | S Rgorithims

Network architecture Websites Agents

eamine seorites | [ gy istics Personnel training ool

Extraction Data minin g

computerscincs vecrors - Neural networks g

Information retrieval Association reactions Learning systems

Data storage equipmen
Recurrent neural networks Text procesging Joints (structural components)

Knowledge based systems Translation (languages) Structure (composition)

AAA relevance of keyphrase | declining A A A growing (2013-2017)

Source: https://scival.com/newtopics
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Tracking new trends, changes in the ecosystem

Ry

""qu
Deny
NUgs

HEAL

PHAR
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Bloe
WO
6

Source: https://scival.com/newtopics

ot

CENG

MATE

Ml Topic T.1023213  part of Topic Cluster |

Models; Computaf

2013 to 2018
Summary " Encoding (symbols|
Knowledge managem
Speech proceg
Overall re

Syntactid

Speech recognition
Network archif
Learning algon

: Extraction
" Computer scien

e Inform
Recurrent

Scholarly Qutput

825

[ view list of pub

Knowledge bass
Views Count

5,354
AN

Top Institutions
Worldwide v All sectors v
Top 100 Institutions in this Topic, by Scholarly Output
AN View on Chart Author
1. Zhou, Ming
Institution

1. Bl Chinese Academy of Sciences = Croft, W. Bruce

2. [[] =& Microsoft USA 3. || Guo, Jiafeng

3. Bl Peking University 4, Yan, Rui

4, Bl Tsinghua University 5. Li, Hang

5. Bl Harbin Institute of Technology 6 Bengio, Yoshua

6. B Graduate University of Chinese Academy d

Sciences
7. Liu, Yang
7. EE (Carnegie Mellon University
3. Cho, Kyunghyun
8. Bl Beihang University e
9. I+l University of Montreal
9. Gao, Jiangfeng
10. EE University of Massachusetts
10. Clark, Peter E.



https://scival.com/newtopics
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Thank you

g.warnan@elsevier.com
+1 (514) 347-7997

For product info, please visit:
www.elsevier.com/research-intelligence
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