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Performing a benchmark study on Design
Research groups around the world
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Benchmarking
Process
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*Literaturereview was out of scopefor the UROP



Lol Data Collecfion

56

Research groups data updated &
contacted

Created a spreadsheet compiling the data received
from the website

Direct correspondence with the research group’s
director/dean or communicationsstaff through
emails

Sent them compiled information retrieved from
their website

25%

Response Rate

e Around 15 groups reverted

o Seeking clarifications on the
project/verifying the
information sent

e Spreadsheetdividedinto 3
parts — Data verified by
email, Data updated from
website only, Data updated
in 2014

n
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Verified Data on
research group

o Updating the website
information with verified
data from emails

« Compiled data verified
from website and
missing information
provided
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think[box] Institute for Collaboration
and Innovation

Case Western Reserve University,
USA

International Design Institute
Zheijhang University, China

Industrial Engineering Laboratory
CentraleSupélec, France

Institute for Product Development
and Machine Elements
Darmstadt University of Technology,

I esign Tnnovation
£

a

Centre for Design Innovation
Swinburne University of Technology,
Australia

Germany
RTM”&IMM&O@W Innovation, Design Study and
D%i,n. Sustainability Laboratory (IDeaS$ Lab) C““““"g D“‘?“““‘l@mw
WWW@O(?&WB C}'G"‘lelndian Institute of Science, India D

Universify of Zagreh, Croakia

*More information can be added gradually to this data & the current data may some discrepancies too




a o Wﬂ.e.@ e. 0@ “

C Cowrfene&g mH%A, Study)

« Europe has the highest
number of research groups

m Europe across the four regions

= North « Almost 43% of all research
America groups are in Europe
Asia

« More groups could indicate
Oceania higher student & faculty
concentration & research
output focused on
Design (publications,
accolades etc.)
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Research Group Identification
Using a standardized criteria
to identify existing research
groups

Determining Staffing Structure of
Research Group
Student & Faculty
demographics, research areas

Analysing performance of Research

03 group
Research output, accolades,

grants






Design Research Group Identification

Centre/Programme/ Lab /a Affiliated
\ University

Reglon

Country

Director/Dean / \ Year Founded
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Europe

Defining Progammes.

No. of Programmes

North America

Programme

Asia

m Total

Programmes offer a course
of study which can be
undergraduate or
postgraduate to attain a
degree or a specialization

European groups offer the
highest number of courses
of study in context of design
& research

Higher number of
programmes also indicates
more faculty & students
involved



* *° Defining Centres and Labs

« Wecompared centres and
lab by consideringtheir
manpower.

160

 Labsin Europe hold more

140 significance, having more

faculty and PhD students

120 m Sum of No. of PhD Students

100 S - B [=EIEIy » Centres are of larger size

typicallyin North America,

80 Asia and Oceania

60 « Depending upon the

research group, the core
values of the group could
differ as different groups

40
55

2
0 12

- 20 - 20 _ N
0 - 8 hold varied significance &
Europe Asia North North Oceania Europe Asia involve different number of

America America

Lab S people in differentregions



Topical Areas Of Research

healthcare design products design morphological analysis
manufacturing process cre at|V|ty At e design engineering
supplies chain = . conditions monitorin : advanced manufacturing
design research | | { solid freeform products design pmdu{i}gﬁeg?vempment

' . . . industrial engineering i B - S
optimization oo material e deS|gn

design representation design science

- :f:iect management design knowledge - e"gineeri"g deSign o e LSS dESIgn thlnklng industrial design
services design des'gn management innmmﬁgf}glﬂgablIlty JRRAAL LIV archltecture design methq@plogv
mﬂdﬂ”ing knowledge management innovation performance - : b Y ocl A n | va s process innovation ) s siomin
design engineering B e - SR

engineering design risk management

design practice

design methods

innovation toolkit

engineering system — design innovation  additives manufacturing

change management global innovation design Cﬂmputer science

design process

technical assistance

similitude methods

engineering management

2014 2021
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Design

Design Management
Machine Elements
Optimization

Design Management
Modelling

& A

Design

Design Thinking
Mechanical engineering
Innovation
Management

Product Development
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 Jenior Research staff —
research assistants or
@esearch associates

» Senior Research Staff —
postdocs or research fellows

* The number of junior/senior
research staff gives an
indication on the experience
of the staff

« Majority of the cases have
more Junior Research Staff
which could indicate that
more projects are take up by
lesser experienced staff

« The staff strength &
experience gives an insight on
publications & accolades for
the research group

35

30

25

20

15

10

5

0

Reseanch Staff

30

Sears think[box]

Case Western
Reserve
University

24

pd|z
ETH Zurich

Junior research staff vs Senior research staff

2
I
LPL

Technical
University of
Munich

15

1
[

pmd

Darmstadt
University of
Technology

® Sum of No. of Junior
research staff
(research assistants/
associates)

m Sum of No. of senior
research staff
(Research fellows/

Postdocs)
IDeas Lab CADLab
Swinburne Indian Institute  University of CentraleSupélec
University of of Science Zagreb
Technology
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180
160
140
120
100
80
60
40
20

190

Europe
CADLab

University of
Zagreb

120

Asia
IDI

Zhejiang
University

65

Europe
pmd

Darmstadt
University of
Technology

Nor of Students

Number of Students

40

Europe
pd|z
ETH Zurich

39 = Total
20 16
. ] —
Europe Europe Asia
KTmfk LGI IDeas Lab
University of  CentraleSupélec Indian Institute of

Erlangen Science

Studentsthat are currently
enrolled as an
undergraduate or a
postgraduate student

European groups have the
highest number of students
enrolled which could also
indicates why they have
highest number of
programmes




Tor of PAD Students

Considered in this study —

* Current PhD students active
in the research groups and
carrying out research

« Majority of the research
groups with PhD students are
in Europe while groupsin N.

55
52
50 46 . America and Oceania have
2 o the highest number of PhD
students

30 o5
20 16 " * This number could be an
o - 9 indicator of the research

5 .

. l . ] output from the groups

0 terms of publications,

PhD Students

60

North America Oceania Europe Europe Europe Asia North America Europe Europe

Case Western =~ Swinburne  CentraleSupélec  ETH Zurich Technical  Indian Institute Carnegie Mellon University of Darmstadt Of researCh prOj eCtS,
Reserve University of University of of Science University Zagreb University of
University Technology Munich Technology accol ad es etC_

Sears think[box] CDI LGI pd|z LPL IDeas Lab IDI CADLab pmd
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(based on verified dataset)

72% of all UG + PG students involved in

European design research groups

mi 57? of all PhD students enrolled in
o European design research groups

of all research staff (Junior &

)" 59 VO Senior) in European design

research groups

In terms of PhD students, research staff and number of students, European institutions assert dominance






(nalysing Research P

Ongoing and Completed Research
Projects Projects

Accolades won by faculty/students

or Research Group o Accolades

Journal Papers, Conference Letters,

Books —  Publications

Industrial and Competitive grants — Grants



Benchmarking mefrics
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Reseanch Staff PhD Students & Reseanch Staff &
& Mo of, No. of, To. of

(ccolades Publications Publications




Ongoing & (Projects
(based on verilied dataset)

 The older research groups
do not necessarily have the

180 most of number of
160 e Sum of No. of Completed Research Comp|eted projects_
Projects
140 136 f f A
—Sum of No. of Ongoing Researc .
140 Projects « Newer groups such as think
100 10Q

box have completed more

80 projects than pmd.
60
40 0
2 _— n B * Higher number of
. I —- zam > _ ongoing/completed
1987 2012 2013 2012 1986 2002 52017 1964 p I'Oj ects indicates that more
CentraleSupélec Case Western Swinburne ETH Zurich University of  Indian Institute of Technical Darmstadt
Reserve University of Zagreb Science University of University of Stu d ent, I’esearCh erS, or
University Technology Munich Technology f It o g I d d
LGI Sears think[box] CDI pd|z CADLab IDeas Lab LPL pmd acu y IS INVOIVE ) an

number of publications is
higher too



T Faoully Strengh& Mo of Gecolades

(based on verified dataset)

« Accolades won by group or
staff/ students

« Higher number of faculty

45

40

35

30

25

20

=== Sum of No. of Faculty

= Sum of No. of

doesn'timply more
accolades won

Research groupsin N.
America and Asia have the
least faculty, but highest
accolades won

Accolades (both
person and institute)

 Lesser accolades could be
due to lesser research
output (publications &

1

— projects) produced because
pd|z CDI CADLab LPL IDI IDeas Lab
Europe Oceania Europe Europe North America Asia Of IeSS StUdentS or I’eseaI‘Ch
ETH Zurich Swinburne University of Zagreb Technical University Carnegie Mellon Indian Institute of Staff aCtlve in the g rou p
University of of Munich University Science

Technology
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180

160

140

120

100

80

60

40

20

University of
Zagreb

CADLab

Zhejiang Darmstadt

University University of
Technology
IDI pmd

Students and Qecolades.

(based on verified dataset)

ETH Zurich

pdjz

University of
Erlangen

KTmfk

mm Sum of No. of Students

- Sum of No. of Accolades (both person
and institute)

-;\TJa

CentraleSupélec Indian Institute of Technical Swinburne

Science University of University of
Munich Technology
LGI IDeas Lab LPL CDI

High number of students
doesn’t necessarily imply
higher accolades

Accolades could depend
on multiple other criteria
such as research output
& the research staff
engaged wherein students
may not be involved
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» Research groups having the
highest accolades are in

R z S z z z z mainly Asia and N. America
! Hga  European groups, even
(based on vetitled dataset) though highest in number do

not have the highest
accolades

mmm Sum of No. of Junior research

39 ey assistants « In general, junior research
staff is more dominantin
a1 " ot (Research felows) these institutions which could
R imply their lower accolades
Sum of No. of Accolades (both Strength

person and institute)

 CDI in Swineburne has more
senior research staff, but

M lesser accolades received
 Accolades could also mean
1 h J what the research group’s
LPL IDI CDI

1
pd|z pmd IDeas Lab CADLab LGI fOCUS IS aS h|gh numbel‘ Of
Europe Europe Europe North America Oceania Asia Europe Europe acco| ad es h e| p newer
ETH Zurich Darmstadt Technical Carnegie Mellon Swinburne Indian Institute of  University of  CentraleSupélec . . . . -
University of University of University University of Science Zagreb N StltuteS tO g ain recog n |t|0n
Technology Munich Technology

faster



@&D SW& « Research groups with high
number of PhD students can
have low publications too,
(t@ugwm which can tell about what the
groups focuses on.
» |Deas Lab outperforms its

counterparts by having the
highest number of publications

400 with one of the least number of
3% a3r  Sudens PhD students, which could imply
300 their focus on research output -
250 publications.
200
- * More PhD students doesn't
necessarily imply more
100 - . .
publications out as seen in the
>0 case of European institutes
0
North America Oceania Europe Europe Europe Asia North America Europe .
Case Western Swinburne  CentraleSupélec ETH Zurich Technical Indian Institute Carnegie Mellon  Darmstadt ¢ Ph D StUdentS COUId have d |fferent
Reserve University of University of of Science University University of . .
University Technology Munich Technology fOC| | y reseaI‘Ch prOJ eCtS th at dO

Sears thinkbox] cDl LGI pdiz LPL IDeas Lab IDI pmd not involve pub|ications



1000

448
337

100

10

1 L h

Europe Asia
University of Indian Institute of

Zagreb Science

CADLab IDeas Lab

Research Staff & Publications

(based on Velified dataset)

mmm Sum of No. of Junior research staff
(research assistants/ associates)

mmm Sum of No. of senior research staff
(Research fellows/ Postdocs)

Sum of No. of Publications

252
201 200
158
o8 74
14 15
1 1
Europe Europe Oceania North America Europe Europe North America
ETH Zurich Technical Swinburne  Carnegie Mellon CentraleSupélec ~ Darmstadt Case Western
University of University of University University of Reserve
Munich Technology Technology University

pd|z LPL CDI IDI LGI pmd Sears think[box]

Publications aren’t
proportional to the number
of research staff

Institutes with low research
staff generally have a higher
publications output

Institutes with more junior
research staff relative to
senior staff, generally have
more publications

Research groupsin N.
America have publications
below the overall publications
average of this dataset
(198.66)



Compefifive & Iu&uﬁliaew ‘
(based on verified dataset)

« Acomparison to get an
insight on how much
grants are received by a
research group

120 ® Sum of No. of grants from
Industries ) ]
100 * Industrial grants involve
grants by companies
80 m Sum of No. of competitive grants
(from funding agencies or other
60 funding organisations) e COm p etitive g rants
20 involve grants from funding
agencies, government
20 . - o agencies, or funding
== === organizations

Carnegie Mellon ~ Swinburne  CentraleSupélec Indian Institute Technical Case Western Darmstadt ETH Zurich

University University of of Science University of Reserve University of
Technology Munich University Technology o M : : :
ajority recelves grants
IDI CDI LGI IDeas Lab LPL Sears think[box] pmd pd|z J y g

from industries
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*The dots represent percentage of all the verified data with each a value of 10%



© (nalysis of reseanchperformance

(based on verified dataset)

Publicafions  ecolades Grants research

projects
| I :
Labs 52% . 94% , 61% |, 45%
l l l
| I :
Centres @ 48% ! 6% ' 39% ! 55%



Clecolades/Years since Rescarch
" group

(based on verified dataset)

« This ratio would give an insight

2.5
on how much a research group
has progressed since its
5 inception by comparing it with
the overall accolades won
15 * The groups with highest ratios

display that they have been
rising in the least amount of
time

» |Deas lab outperforms other
and is the only Asian research
group in this set of data

02 o
Asia Europe Oceania Europe North America « The ratio is calculated as (No.
Indian Institute of Technical Swinburne ETH Zurich Carnegie Mellon of accolades/No. of years since
Science University of University of University
Munich Technology founded)



1000

100

10

74
57
35

University of CentraleSupélec Indian Institute

Darmstadt
University of
Technology

pmd

University of
Erlangen

KTmfk

Zagreb

CADLab

Years since Reseanch

LGI

of Science

IDeas Lab

@ °

(based on verified dataset)

s Sum of Year since found

== Sum of No. of Publications

200

4 v,
Zhejiang Case Western ETH Zurich Swinburne
University Reserve University of
University Technology
IDI Sears think[box] pd|z CDI

201

Technical
University of
Munich

LPL

group founded &

Older research groups aren’t
necessarily the ones with
highest publications

Some newer groups have
high number of publications
relative to the year founded

The Publications/Year
Founded ratio would tell us
an average rate of
publications each year for
these research groups






Shiftin Topical (lreas 8ebween from 2014 €o-2021

Insight 1 Insight 2

. : Integration of
Shift in topical Shift in topical design with
areas - areas — various fields
Sustainability, Al, Manufacturing, such as
Social Science Management Technology &
etc. Management

Reduction in core
design areas such
as fabrication,

molding etc.

Higher technological
adaptability and
applications of design
in various fields

Focus on being innovative,
problem solving and a rising
emphasis on sustainability
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High Performing
LPL " Sears think[box]

CDI

CADLab

IDeas Lab

7
\\\\\ // /



https://docs.google.com/spreadsheets/d/1Yh5uXkQfqePc2pV-Mv5VMGMOqwj3yjJ2aUm12nAPzYg/copy

To- conclude.

Adapting some of the most common
Topical Areas that are taken up by other

high performing research groups to be at
par with them
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