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NIH-FUNDED GRANTS PRINCIPAL
2021 NIH RECEIVED BY MEDICAL INVESTIGATORS (PIS) FULL-TIME FACULTY
RESEARCH SCHOOL AND AFFILIATED ASSOCIATED WITH NIH WORKING ON NIH
SCHOOL NAME GRANTS HOSPITALS GRANTS RESEARCH GRANTS
Harvard University
$1,911,393,279 3,093 2,167 2,167
Boston, MA
University of
Washington $1,041,625,579 1,214 739 1,399
Seattle, WA
University of
California--Los
Angeles (Geffen) $904,351,593 1,452 874 1,116
Los Angeles, CA
Cornell University
(weill) $808,005,626 2,316 1,182 1,795
New York, NY
Duke University
$720,769,276 841 545 882

Durham, NC

=% : US News & world report / https://www.usnews.com/
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o= 26 _ 32 32 90
=9 24 29 17 70

TN 14 9 11 34
Uz 11 8 5 24

AQA 6 7 6 19

~ 3l 4 5 8 17
2{Alo} 12 1 2 15

E=F3=] 8 A 3 15

FHLbCt 5 4 2 11

o~=3|0} 3 3 4 10

=4 ¢ o)™, 2020, =S 3R TA 24

<:=Hysty 109 ol 718>

&9 e e | @2l (an | o8 | e
1 Harvard University o k=1 ] 9 7 6 22
2 Stanford University H&tm g 7 3 19
3 Max —Planck —Institut |2l | 4 10 5 19
4 California Institute of Technology (Caltech) oHstm 8 5 5 18
5} University of Cambridge ci&tm 4 4 16
G Massachusetts Institute of Technology (MIT) cHetm 8 2 3 15
7 Columbia University CHEHm 5 4 5 14
3 University of California, Berkeley h&tm 7 3 1 13
g Rockefeller University &t 0 4 8 12
10 Princeton University CH&hm 9 0 1 10
11 University of Oxford CH&hm 0 4 6 10
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USD billions

G gtk olE Fhe wHi® AR /€Y agn T =R
$5E AY 5 ART F Y] ALHOE 5T HAE W
Q1= Zolth W] olxgtde oF grlEw wel Seitete} H)
SoA AR QL AT FEE HoWA ATANY 5 5F A4
o2 AA BAhEH AARE Flolth 53, ojrstde sEE
Q) Aotk ATl ookl o R HAW APY AEEY ATE
AA FAACIh AA APF 719o] o] nehde] R&D AMEE 4
sa glom uzste] 4T /1Y F2 BA o|xgde] v, F
3 ogow A WA 53, stolga oo @ £AE 20139

309 EE Al A 2020 120928 E wid =7beEta QA 2020 HE
U A o]Fol= B84 Eokol tigk FAVF A& FUeka 9

th ol & MR o AA gAlrle Lol AFde FASA St

<ol solE 2 Hof At EAF >

Total Yearly Investments in Private Israeli High-Tech Companies
(in USD billions)

II=

2013 2014 2015 2016 2017 2018 2019 *2020

seed Round A Round B ll RoundcC Later Rounds

Source: Innovation Authority adaptation of IVC data

= : Israel Innovation Authority
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29l AAR AAslr] daHE AR se WS ey BE F
ol 9ES 1 HES e $3E JHAr 0. a8y ARE
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2. 47373

7} AR AR

MUt FUFAAHGDP)S 20221 7|15 22,0009 & 4:%3_@
AA 89 FEelw AlA 12910 $-2l vt 18,0004 amu} 00
22 BT BATE Wl Ao & v = l 1, 5
guetel & Zol7t dtie & ¢ o avE %alﬁrﬂ} Al
=2 AlAeL SRS AET A o B & o H\%E}%
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Hitts FWEHAHGDP) thel R&D FA4HH| o] 15%% $-gu
2t 45%¢ wwEH Bx g 401 B2 AHEg LT
(OECD) AA =718 AAFE T3 vwstd sAugds 2z @
akS R&D ATFMLES 93] ;(]-%}l—— Ao mtl R&D Hof
o A% Mutk= 1,0008 % 8% ol 2yekrE 1,000
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<z 71E R&D 4d4F 2 dxpeE] 3>

Human and financial resources devoted to R&D, 2019
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NOR (D

5!?5@

R&D volumes
(milion 2015 USD)

ausand employment (FTE)

SVK @
200,000
400.000
612714

LVA TUR
MEX

®
Qo ZAF®

archers per th

Rese

1.0 15 20 25 30 35 40 45 5.0
Gross domestic expenditures on R&D as a percentage of GDP

M srics [Cleu B NorthAmerica [ Other OECD

=4 : https:/ /www.oecd.org
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Findings: 2021 A

2019-07

A faculty member was found to have committed several instances of scholarly misconduct, The misconduct included data fabrication and
falsification, and failure to use a high degree of scholarly rigour, The faculty member was also found to have reported research results that were

not consistent with the data collected in research in which they had a conflict of interest.

The investigative committee concluded that the faculty member's numerous breaches of their scholarly responsibilities were a calculated and

intentional attempt to make false claims about the results of their research.
Action Taken: The findings were reported to several different funding agencies. The faculty member is nao longer affiliated with the University.
2021-06

When presented with several allegations of scholarly misconduct, a postdoctoral fellow admitted that they had fabricated and falsified research
data, and included plagiarized material in @ manuscript intended for publication. Since they admitted te the misconduct, it was determined that
there would be no benefit fram a formal investigation under the schalarly integrity policy.

Action taken: The matter was reported to the funding agency. The postdoctoral fellow is no longer affiliated with the University.
2021-07

A faculty member provided allegations of misconduct invelving a former doctoral student and former postdoctoral fellow. Both were at UBC at
the time of the alleged misconduct, though neither one was affiliated with UBC at the time the allegations were made. The allegations involved

inappropriate authorship and plagiarism.

Action taken: The University is cbligated to report these allegations to the institutions where the former fellow and student are currently
employed, The University is also obligated to report the allegations to the funding agency. This reporting is complete, and the University now
considers the matter closed.

Findings: 2020

Findings: 2019

Findings: 2018

=2] : UBC YAl E (https:/ /www.ubc.ca/)
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Global Affairs Canada
Initiative Objective

Targeted digital marketing strategy Attract students from a wider diversity of countries to a greater diversity
of schools and programs of study

Enhanced support by the Trade Greater support for education clients leads to increased sales and
Commissioner Service licensing of Canadian educational services and products abroad.
Additional scholarships for international Attract select students by targeting countries, programs and schools;
students to study in Canada strengthen bilateral relations

Consolidate existing scholarships under a Attract additional international students; support Canada’s education
cohesive, strengthened narrative brand

Immigration, Refugees and Citizenship Canada

Initiative Objective
Increased promotion of International Experience Greater awareness among young Canadians about opportunities to
Canada (IEC) program work and travel abroad through IEC
Expand Student Direct Stream to additional Attract more international students from target countries.
countries
Modernize immigration forms and processes Improved client services for those who seek to visit or study, work or

stay in Canada
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Employment and Social Development Canada

Initiative

Qutbound Student
Mobility Pilot
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Objective

Up to 11,000 more Canadians study and work abroad, acquiring the skills, intercultural competencies
and international networks essential to their careers and economic growth, with financial support
ranging from $5,000 to $10,000/year.

canada International Education web-site
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<89 fetl AP5Y>

2018 / 2019 / 2020 / 2021 / 2022 |
Geography Level of study | = 5n)g 2020 2021 2022 2023
Canadian undergraduate 6,822 6,468 6,580 6,660 6,834
Canadian graduate 7,388 7,186 7,361 7,315 7,437

Canada International
undergraduate 27,613 29,883 32,039 33,446 36,123
International graduate 16,995 17,934 19,429 20,246 21,111
Canadian undergraduate 8,793 7,931 7,938 7,850 7,920
Canadian graduate 10,454 9,601 9,739 9,327 9,385

Ontario International
undergraduate 35,029 38,108 40,525 41,744 45,242
International graduate 22,527 23,828 25,521 26,196 27,149
Canadian undergraduate 5,713 5,692 6,111 6,582 7,221
Canadian graduate 6,248 6,749 6,673 6,764 7,143

Alberta International
undergraduate 21,491 21,884 27,188 27,714 29,610
International graduate 13,415 11,295 14,851 15,146 16,833
Canadian undergraduate 5,806 5,936 5,990 6,134 6,256
o Canadian graduate 3,831 9,047 9,079 9,823 9,994

British - = omal

Columbia nternationa
undergraduate 25,717 27,281 28,342 31,095 32,909
International graduate 17,243 19,159 19,811 20,901 21,750

=4 : canada statistics
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Downhill slide: Canada's R&D spend, as % of GDP
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Simulations are increasingly being used for training, mission rehearsal, virtual
prototyping, and testing to lower costs and eliminate risks. Making simulators as
realistic as possible is the key to realizing these benefits.

CM Labs Simulations, Inc. is a leading vendor of simulations, with clients that
include Honda and NASA. The company formed a research partnership with
McGill University’s Jozsef Kévecses, wha specializes in the dynamics of
mechanical systems, robotics and haptics.

To help make CM Labs Simulations products more realistic, Dr. Kévecses and his
team develop physics-based modelling algorithms to simulate real-world factors
such as load. cable tension and fast mechanical movement.

CM Labs Simulations’ clients want to simulate increasingly complex machines in
realistic environments. The partnership has allowed them to accelerate their
development process and helped them stay on the cutting-edge of their field.

Like any other natural resources industry, the pulp and paper industry faces a
range of challenges including the need to reduce costs, become more
sustainable, and increase demand.

In 1987, the University of Toronto opened the Pulp & Paper Centre to facilitate
industry partnerships. The Centre has worked with almost 50 industry partners to

a
8
@

The consortium model has allowed the Centre to undertake research in seven
different areas that are crucial to the pulp and paper industry. These include
energy and chemical recovery, environment, bio- energy, bio-products,
lignocellulosic fibres, biotechnology and feedstock sustainability.

Over the last 30 years, the Centre has conducted hundreds of studies,
contributing substantially to the overall knowledge base within the industry.
Several of these studies have led to significant breakthroughs, including the
design of a dramatically more energy efficient sootblower nozzle. The improved
nozzle is now installed in more than 95 percent of recovery boilers worldwide,
saving the industry an estimated US$100M per year.

Technology that improves blood circulation in the lower legs has the potential to
better prevent and treat blood clots and reduce muscle fatigue. This technology

could provide important advantages to the elderly, sedentary office workers,
athletes and soldiers.

In 2012, Lockheed Martin asked a research team at the University of Waterloo to
develop a technology to increase blood flow from the lower legs to the heart for
more oxygen.

The research team developed a sleeve that fits around a person's calf. The
sleeve has five air pockets that compress in a sequence that is synchronized with
the wearer's heart beats, to push blood upwards from the ankles. This
technology has been shown to increase blood flow by 143 percent.

This successful partnership has resulted in the creation of a new business called
Pression. Pression, based in Canada, is commercializing the compression
technology for military, athletic and medical applications.

The advanced imaging capabilities of MRI machines, when coupled with
advanced robotics, could make surgery less invasive and more precise. To
realize this potential, MRI-compatible robots need to have the dexterity of human
hands, be made entirely of MRI-compatible materials, and provide surgeons with
a sense of touch (intuitive haptic feedback).

At the University of Calgary, Dr. Garnett Sutherland, a neurosurgeon, worked with
MacDonald, Dettwiler and Associates (MDA) to create the neuroArm, a robot that
can conduct brain surgery within an MRl machine.

The team built on lessons learned from developing the Canadarm2 and Dextre
on the International Space Station to create this surgical robot. In 2008, surgeons
using the neuroArm successfully removed a complex brain tumor from a young
woman.

The neuroArm continues to be developed through academic/business research
partnerships. It has now been used on more than 70 patients and the technology
has been translated for commercialization. MDA is also building on this research
to develop other medical robotic systems..

=

=

=
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The U15 Group,

Canada’s Universities
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Type of collaborative R&D Facilitating factors

1 Spinoffs 1. Creating an entrepreneurial environment in the research facility
so that commercialization is viewed as feasible
2. An adequate screening mechanism that can promptly inform
researchers:
a. whether their discovery has the potential to be
commercialized
b. what their role will be in the commercialization process (along

with associated probabilities of success)

2 Contract research 1. Access to companies with products for which the technology will
be useful

3 Sponsored research 1. A relationship between SMEs and researchers that is sufficiently
close that researchers are open to direction and the SME does
not ask researchers to stray too far from their academic
competence

4 Joint ventures. s A niche small enough that large companies will not want to
compete with it
2. A history of collaboration with the firm (preferably originating from

a small project that was successful and developing from there)

5 Invention watch T SMEs need research contacts
2. SMEs need to have an easy and trusting relationship with a
range of researchers
S Invention brokering T FPersonal relationship between the TTO and researchers that
engenders trust on hoth sides
2. Support for commercialization in the research facility

Z7#] : Donald Rumball, 2007, CASE STUDIES OF COLLABORATIVE
INNOVATIO IN CANADIAN SMALL FIRMS
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cataborative R&D |~ o

and solve them; these people may be:

a. peers who have experienced whatewver the researchers’ current
problems are

b. mentors who can advise researchers on a broader level

2. Securing top-flight business mMmanagement if researchers cannot do the
job in (1) above themselves

3. Very strong marketing orientation in terms of:
a. a thorough understanding of the market for the technology in the

spinoff
b. general theories and technigues of marketing and selling
internationally

4. Expertise in managing 1P and patents
2 Contract 1. Managing expectations of the client by putting in writing any agreement
research on deliverables and their timelines

2. Keeping abreast of changes in the client’'s management and strategies
3: Being prepared to change prior agreements if circumstances change
4 Ensuring that the product is successful for the client

3 Sponsored g Good understanding on the part of the SME of the competencies of the
research researchers
2 Ability to keep researchers on track through clear direction, including
specific goals, timelines and milestone payments
4 Joint ventures 1. Good understanding of differences in perspective. strategy and objectives
of each party involved
2. Experience or competent assistance in negotiating and writing extensive
and detailed R&D contracts with large companies that have access to
required legal, marketing and R&D expertise
3. Clear statement of the roles of each party and ensuing rights to IP
4. Realistic appraisal of the relevant importance of their own contribution to
the joint-venture IP
5 Invention L Mutual respect
watch 2. Ability to wisit researchers informally and unimpeded
3. High comfort level on the part of researchers that the SME will not try to
steal their IP
=] Invention ¥ Mutual respect
brokering 2 Ability to wvisit researchers informally and unimpeded
3 High comfort level on the part of researchers that the SME will not try to
steal their IP
4. Sensitivity to the risk of appearing exploitative to researchers

=] : Donald

Rumball, 2007, CASE STUDIES OF COLLABORATIVE

INNOVATIO IN CANADIAN SMALL FIRMS
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Tax Policy Grants Wage Subsidies

A variety of local tax breaks, credits,
and refunds incentivize the startup
culture. Perhaps the most well-
known is the Scientific Research and
Experimental Development Tax
Credit, which provides tax credits to
businesses that engage in research
and development.

technologies.

If a startup meets certain standards,
it could qualify for one of Canada’s
many business grants. For example,

the Applied Research and

Development Grant offers up to
$150,000 to a business willing to

partner with an eligible Canadian

Canada may even help

entrepreneurs pay for new
employees: Many local programs will
subsidize or even cover the hiring of

students, recent college grads, or
even apprentices.

college to work on new clean

Loans

The Canadian government offers dozens of different
business loans, some interest-free, to help take one of the
biggest challenges (finding money) out of the startup
equation. These loans can be as small as the 53,000

Student Entrepreneurship interest-free loan to as large as 51

million for businesses in Ontario who need financing for
new infrastructure projects.

=2] : www.salesforce.com

=

_74_

Start-Up Visa

It’s possible to earn a visa in Canada if an entrepreneur
plans to create a startup in the country. Candidates need to
show they are serious by meeting strict requirements, but if
they do, Canada welcomes them (and their startup
gumption) with open arms.


http://www.salesforce.com

Ayt AFe gt 2BEY 43 o= Aytges 49
E] &5 Hleo] Fo7 JoA 198 AANT AEER
ZHES 37 2% I7kon Aiun e 28 ZEES]] AH
Ae "=, 9 o2 Top3d &gttt vl A|ZZA|H 2
E}EQ Al (Startup Genome)o] 2019 ¢ 33 2 XEBHEY
AEA =AM iuart 43 Ues] 398 Ao, 224
2BtEY AEHA dTFAEQ ~EEY B3 = (StartupBlink)] 2019
Q FGIHAF A v=, I R =2 THHTFE AT (L
g, 2020) Huth= AR AT Z2BEY s HlEo] 2018 XAt
71E 187% = Fo= FoA 7HE 52 F7lolth. 2EHE{ ] tigh
VC EAgd% wid F71ste 20180l & 35928 & FX QT
ol MUt 28EY F&EoA UE A AgE #FA
SRR AAAL, FAFA, AdAFE 5 ST 1
Q7] W&ot FHE FEH B4 ud 2EEQ A
2 5¢ FHEAE ¥ M oEE YEYIE AA - 75319
4 FAHIFE A9 ‘:_Eﬂj;]—_ﬂ gtk AUtt= ~gEQ AFisl

Olt

n
SN G

]_

lt »]j rl\g :lO

O

ElE
et 7kl #AZE 21dsith AL EofdllA AFE 2Eln e ¥H
AT4Y A EEREUSTH Zl?:lt‘& HAE FASHEA AAFEE
g oolye}l ke Z2AE F& A IYsta Aok AutkE 7]
BAo =z fst 3t A4 b, tEd A4 P FEUAS 753
of JIAE FAstL A ATFE JPste Fr|Holn 5% 47
E 9 F UAEF =93t Ut

Mt duF @ F ARz ~gEY 7Y 53 & Y8 34
D AFPEANA TEC] MUdel ¢tAHF oz AHE £ e HA
E WHety OUS JAMEEE ATToZN ~EEY AHAV o
getA w2ol=% d) o5 =

7} AR FAHERE o}
A5 A

T AS YA Q E}. Ayt HrE &35
NME HEFH QFA7F HALH old HZ
ol XM=Esta ot Ayt EE2ES 202149 E%

_75_



e
3l <]
(AI)

S

IS a=;
HIEL O 2
A]

=

=

THollA 14915 71530
el

E'_]_—

S|
=,

BEY A

Ea

- AANA 10

FATh (ZEFEY T2, 2020) AHYthE o

(€]

Pl Bokel B aAolA 108 WA 9™olg: B

M

E

ST
1o 3

Al B LA ol A
A

T
| N

Moo W M o W B WO o Ao e o
Ulo aw go Mo X ﬂw ~+ MM 5 T H A TR
I o = b _ xa
TEe s BT g FuwTH K ®
RS LT ARLLTELET
N o ) o 0 Zo Hno . W 5
PEFTEEN PO o e
. Prole _Tx FX&PE _ %
oR _ FwMMﬂE._ 7ﬁ|x1ra M#:
) TRv S N AW Lo B MR
T ®oar o TN o, O G BN o o R
o ~ o Ot — mmc ol o il EO Orl T —_
v ko = N R Am e XX
o FrRoeglang 3o wo® oy
o Tk X WO o X =HT®E T o
H T = ol N b ay TR = o
7o =y gmlTy B TR S
0 %ﬂ%%mﬁﬂwﬂ%Aﬂaﬂ]%%:#a]ﬂiﬁ
5 LECTIEIS L ERTIcLE
5 PR BT Ty b Ty g
,%ﬂ I ;Aho# " N e mwoﬂo#mmommﬁﬂm.ov y A
° T 3 T o
—_— — ]E_,A.Ll\_\lﬂ ]_.‘I_O GOE _E
N %W»%w@%%&%a%ﬂﬂ%ﬁ%
] A DI I I N (N o
X %.A&lo#Lt%Mﬂlnxng%ﬂl?mﬂ%%
o Mo oo H o o g R o O
To 7_vw_ MY \m_W ‘l‘.mvﬂ‘._ﬂr:._ oy
i o BREFHE s AN T f o §
Wy O T R
o ™~ = R w0 = O o | o ol
0 M .m0 T U HT X PR T YWY ~+
fd . N of N AF W B Uo Ezoom oW E A

_76_



oW TR oo o BTR o W I (i 1)
O 0 —] = [axre) 5
PSR EEL T AT S
Mimﬂmﬂh.yﬂﬁb @%%#%
_ Tor N L N Poi.
I e I AR R
mow_mﬁ m_.ﬂ_%?qoﬂurmm%%ﬂo%ﬂi%_ 8 SHIEE
- B T e 0000000000
= ~ ) —~ ~
R PR AAT BT
T - go o8 o TAE o 3 :
i g T w0 " ghhsad
oo oz T oo B e Mo Ao 0O
;IJVI EO OT_ ‘dl Of O_ﬂ_ — ) _ﬁl _/L 1_| o~ i 2f mmms
oy o= U 2 e F LR N Ty - X2 @ gfcoi . B
® M=t B RT oy HgL Baogd Y
uﬁ%,ﬂ SN T B R mﬂx@ it |8
S o T n B o @ S & =S 2 X o 8 +a0- ()
N 2 T do ol R o R 3 T =
— 1_ ~ u_lm x sieakz)
oo P g PN T 1
sl S ;o._ ol Z__l 0 E — o — ZT O . g3 o f
o H SR o o JE o TR M __._9@ 1% °H3l
2 H ey B o o M L) 1% M T o B M ...,.,@@. Lo
- = I O - N I n o Yo ik 3
ﬂMm o wﬂﬁ%\cﬂoiﬂ% cﬁwuﬂﬂ%ﬂﬁﬂ B ._m@M A1 m
e i) K mg M._ i ol wT i M %la e W ,_,_U_.,m@@ e n__ @ L) a
PEE BRI ERS LT Ny o =
2o X0 10 R F P = -
mEcgB o G E20 @U@ TE g -
A op 7 T A s =
%oaﬁwrmza%m%%7ﬂwmﬁa%% poa g B F
KT E Yo A Hg S O ool
=K do ®m A7 R X 2SN D A S s gi 2= §i & | o
JJo MK B H N ol o T M b S
© 1 I G e S R - e
B T o) ®EH B ook BR o E N RO 0

sieoh ||

@ Yukon

@ Saskatchewan

@ Quebec

_77_

: Coundil of Ministers of Education, Canada(2016), https://www.cimec.ca/en

)

=
=



N A

=
=

34y

T

) .

Aoy

o

Ho

e

[s13
ot

347G ol A

Fexe Was Uey

o

Nlo
1

O

]

el

B

)

TS dASL wFIHH FolA T

2 52

Hl M (R
th
o
i
= e
1 ol m|o
N o < el |3
b M
o =
0
*
4]
o
¥ 8 15 o
Lo Y &8
H
s
0
|
% @ |1 |l
o
=
) o
! o _Mr |
TES gl
e m m Bl | ™
& r|=e
= rr
=

G1
153

Y o

=y

==

.'J_1|_

(=%
al)

76
11

[ A& T

)

%, 4

!

.'__I.L

11

_78_

o A 7

=
=

12

54

T—

) .

A el 2)
e

AA= At




AR A o] HER AAH o ol A e FES
AT D8 AAFH At AT w&HAY FEH G2 AN
H Aol g FAFo L PRI AL stuw w§dFe =H
7 st e el A A& FEEHA FAARITE Aol
A Al FAEANA AZA Ak & oA o BEFH &l

=717 Z1d3hE vbE W s3] ATdohs HollA AASHE HEY
ga & Avk(&7 3], 2011)

Myt AT w53go] AAE FYAH 48 AFS B
e st 2837 SsiAE AP BEHEAS 7835
Hols WM AlgRes Fal dolrta AlEE t-Fe Al
ool ®pajol] gg2olojof Jrha Hol Unt. EF A
AE3 M ZE ofolt]olE &85t AMEL W ~
L ALY ofolh ol E AR WA oR wFoF ot gt

w5do] =2yt Af S A T4 S AI=
7F AR ol s dHE w4 T 3w wSo EAHEE AF

& m Ay T, A7 FAY wEew, ‘A e 7= VISV
]

o

o

A et FPEC] F FI FAS FU BE JAYEC] o
¢ 348 Rt} o)E AuteME S A4 FAo A
Zo] SFutE AiHoz Fo4 Aoy B2 53 gis
5, BANE sEFFE A3 5ol o YntHelr] gEY A
olth. (AW, 2020) AAZ AUt FAE FxF $HLS 2F
S AA AA BE% ot dF3} wlmsd x5 7
S Ha 18hd gAle 28d ol olE BT 9 EES g
Uet 38d g Eo] wj$E 8 Fo] AutelAE 53] 5
oMo wj¢-& Fajolth AA FAFM AUGE FIHE& & F3HY
Eo] 9o F o7t J&dA @G . £Y& FE3I w
a5 Qe Ao @Il ol WY Wgolr] wEe] ¢lo] Aol
A= o @A &A £¢ AEE wrtn dE Aol



Attt stme £ Foll WASC] Bd YutHoE S
Aaysts Zol ol sty FAE fEatm SASo YrEtm
Egste Aol BOHIES £9¢ AYBTL wol mehHE
So] YR HED 4% FEZ FAPE WAE HYSo] AH
4 EgstE Zlo] o Fedtn Y7dtel MEE AAEA et

FHE 234 2r)E st AHES BE 9 AFE FYL
Adste] 34 AFE YL FEIHT ORE Yoz vk
wIAAME FTY 27 AR BHHF gHFS AFsty #AHol
EoSMES FAST Ak o] SAES Sw FE F AT
=3 =olHoA =AY AlAH FolA FFst= FAHA SH7], =
AolE 5 2%z FEL werth S oF Fi AYFAH
P B wYol FHHT FoY =Y BolAE Ao Ut

AAZ 2% AF A7 w=d vgrt L7 AANLS 24 o]
4w /e 9slE ol ohdst FeY, Ui, dALE 59
5¢ F% 23E Aot A ASlE &= wWsietn U ol
e A A= oA B OE GEskA AR FAE 7] 93l
Prlste] AR wRE AME vl ASE olBS Utk 43 4
SYAUE vle A 87" x HAAQ oot} s YY
A, AT Y 5 23 AAefof Bt

<l ARl A SF= = I HE>

-‘i High Equipment__ Eurl:;g:fm | e

o Basic fireracy = en*pam:i il e —Creatihvity

= PRee— —— - i -:;.;:.—g:f “._-:‘rb)&‘ﬁ mansgemens:

= D e et ) I

= Achrancead I!l:e—racy - i

= o -Gm“m'

- Conmplex informaton processing

Skills neaeded less of in the futurs o Skills needed more of in the futene

A 1 ol 9, 2020, 4T Y AT ATFAI] A 85 gl

_80_



=0

BE o

b chepgel BHY £ UEE AEBHL =

WES AABT

s}
ol

file)

—_—

0

o

zel

Azt 2ete

ER D)

It} Auohe

WED FE 9

73

3
=7Folal 1

olulE 7ol

o))
bK

5 AH2 3

wobs Hgje] 7}

1o
| U

124,
>

WA Aol

=N
o

el

—_—

0
X

O
0

B

—_
%)

o7} obdzt Atk Al 20219 ATt 1%

HrgA ws71s

A

F 71y

ks
il

51.7%7F Fhuthel] A=)

=
)

1A

N
I

o

Np

N

H FHY dA3F 20219 7]

it
AT
o
g

<At}

F3.9%

g o
0 +

121 Laulfojdig

Ty

Univers
degree

sSome
postsecondary

High school

Al education
1 1

Postsecondary

ewvels

graduate

Cducational attainment

. Iyt BAH, https:/ /www.statista.com/

i

=l
=

22371 2] W (FAFHES I 213702 ZE A

Hythel =

Zo|t}.

= =
5 X
n_mo
%
Al
il
—_ .ﬁﬁ
m] EO
b M
o —
0
N
N
!
o
N
_*O_l ‘_ﬂm_u
o T
o
]
N
T A
o8 ol
=
o]
7 ol
— 1_.E
_wu N
O
= oy
oy
o T
W
oE of

o

s}

o]
H

sho] S-S T3

2 S Ak

915

3

b

2

shdolu} 1180

J=

o B4

o]},

oy
Ho

=y
wt

s o] BjEHA

o]
=]

_81_


https://www.statista.com/

Aejstel o5 YRS sto] B FYH 5L G
A% AUt AR @H AstelA FHolth A FMEL TF
st AT A A 5718 A e BHS Adste] £
£ 4 gtk dem B9 F AE We A%e A% shele]
ohd zhae] Ame} Aol BE BEL FBE T 4 Y Ao

gt b4 Ran FEEess st wom AAE Y o
M EQA b AW FERIE R uAE gEE 43tk 19F
Atcks wEsta HAAE SAES FoY B FHE Fu
detm FAMREE AP AF ARAA FY| BEE Fu
gith. Avithe Wit Y3t F AFAHYL vh adele] EUshe
S ol WS Ae Wolth FF4ol STl 23O Ag
8}7] Aol wi 3shd oz Faks] Ao FEgeste vlgo] B
we dolth Ut dtnE Yt FAU 52 ANSD
54 49 Yol 2HaE A Wz Auts o 2Q&0 A
g3 we wolth A Avth thstel Ay FAS(YHYE] F
ol ShaE IWFEA Ba ALshel stael Astas )7 EYE
ARE 2W AU disto] sl Walw He ATs olfris
A &+ Atk Adoh hee] AYBSol 1313 A%l A3
s Hlge o es%olth ThE FUb BIEFE HILEAY ofzh @
& ot 22 Selue wasW 49s Be sEoldy 2
% ot

< st 18hd S f7 8>

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Il Canada College [ Naticnwide [l California

=4 : college factual / https://www.collegefactual.com/

_82_


https://www.collegefactual.com/

ey Ut e ndder SRR fEoly T
gEEC] E2 HolH Ayt sty SAEe) 224%7F HshE S5
= H& edo] Adn. IFa 2d0] A 8do] AY dgs &
Hshs vlEE 24%2 YERRT. f2uert tieh i sAlel 4
o] Audl E}isk= A} vlmstd AP Aol i & < 9
o f4st F 6d T 849 ol F A W& SAE =ARHE A
AA 2L BE Ayt Hgte Sdo] drigt FEA = dHoR B
AT Stk o= A= 76%2 A 8 ool Wi =3t
A FAGE Zlolth Ayt diste] FEEEEC] Fil EHdECl @
A3 BolAl= olf e wsTE % ARV 53 dHE A vE]
G4 =S AdAsta Aok olE T Aut W 9% A=
T SAolTe BUHE A A A7lel SHHAA wAHFE 5
T 71l 27HPES € ARR JAATI S ojd BEe A
= AUtk tg olm A7 HA v 5 UEFE ekl vt
s S0l oHa 3 W= oeH wg A= FPE A=
Sl ATl /IAsta k. O E2E di% 5 Aut ¢
3k =4 A HAAECl 0% olde= Wt Erh

<BEEE fgu 3N HAIGE>

BT I GTA Universities (Excl, UnfT)

= 5

=

2] . Performance Indicators 2019

_83_

M Ontaria Universities




Zdko] =31
=7t7F 2

T

) Y

FA] 7]

Hubal sl 2

Ko}
T

e

=
=

b

1. 72473 € ANAHE
7 /743

o

B Al

Aol A F=a H3

=
AA A DAY

!

.

‘H/]\jl A

ol Aot} 43} A+

=

=

neg oz
Wste] AT AAolth vt AT AAY

A= A5

I<

ol =7} AA

T

) A

slopst eluket A4 % =)

o

S

| LN

B, Qe AUt 4x AdEy Al AFAs, dolE,
3714, vtol e Fo| ol vy

o] oA o

ok

O] BH
=

o
=

o

—=
o)

1

qFA 49A

|

of XY |4 3

[s13
ol
-84 -

HF=(BK)21 AFY 2 38A7F 28 2020
He daks o

1747 5290

|

1999

L:



ol
2

= Al A4

g, sEuete] AT
o QS AAHEH 7L A Syt g Aed, 7o 2E AX
5091 el 23, 1009d WolE m#, AA, 28 AFA)
HAZ=®olt}, 1 9 YgEL
of HEZ&= FFolth fEivdge gt o2 JAATEY, A H

& SolA & Hris 2 o QS AMA s
© BI#e Hrte Fastt e g A

e TR A
s 2 AA A4E

(o
T~

Iy
o
i
i

so,
flo o
\ 5=
o I
o o
o
iy
ol

A

oo e

1
o ol
J &

i}
_D' rO '
ke
1
o
1o
ol
o
o
AC)
A
U
rlr
=
8
-

o
o
o

o
Job o 2

:(11
T 4 L

Haols vt

Bl ot 4 £ 0]
;.:,
il
i
N
r y
o ff }T ]
lo
ul

rg
-
X
i
o
allf
filo
o
A
R o o ox rfr oY ¥o W

e

o/

o

T

i
T

o

N

X
o T o

yol
iy
b
i,
o
)
o
_>|i
il
AN
N
o
b
o
=
e
ok
N
_|_4

_85_



o Frle

BA, A, TAHE T EE ZokolA ZAedel A7l H)

or

AYdstaes 25 o

=
=

gt Zlolth 1091 Wel A= 71del 10

B tigte] 2

o

—_
file)

SRR FED

d ZE

Fo AA G 7 A gl g4

B

IR & g2 HAFE oz

.
B 523

o] u}

o AT AAY

o st

o

Segel) eed

Yol ) o

g0 AL 4

= Z
L

Ao o A

=
=

A&7}

tohe= A ZF o] 3] A7|=E L Y.

S

48

= Hglho

5 Fofo] 4

Q)
=

olal HH= thstel AFALS s

ol

<A 2HGDP)
AH7F o

e =y

2H 2 Ayttel] olo AlAl 109 Eolt

AAFRE 20199 71& <F 12%

=37 g3 Uk §

kil

el

)

T
-

2

of A<

S}
o}

(GDP) tjH]

A

s

) TuSH ANUEE 1.6%=2 AAMNLEEE 7] F(OECD)

A

SERCE

o+ 14% Ho}h =

3

Ay

sl

o
s

g

A

o] f-Elutet digke] A

= %

3]

oo wo | o

S

=
=

=3 Blal

Foo

ksl
pul

)
=

o ARAYET}

3}
ol

s = o

e

Aol

el et A

me A2 Aol

_86_



zo] g RoE RelAw AAE Tiste] AAHOE wm
AW 32 8HojUo] TFH Zlolth. W3} YFAHE AT A9
of ofU@ o3l# AR W AAFo] FaF Zolth HIe &
dAl gstA Ban Qe ot $EFoE s AFARES}
g5l gtk ol Wete]l WEHoE BaH wAY AAM, LEA
M fAH 52 ASSE thete] AAMHOE BET + Yk AU
Zaspl ol he ATn SO AU E=F i B Sl ¢l
o o wse ddolth W= thste FAY FHL A A4S
@ Aol Bastth BE AT SO A¥d B3 5270l o
AL 2L SFHUL Folhe AL A Y=
Bete] A=t gre] APRE wels Basvin Yaa

s, ARe ARAUlE B A METG R QAN E
el AFOE hete] BfF 4 AUs
o] HEE mAAAEE PHHAE

o 4Bt B gaele B
Agn ALg 7%, FAATALAY AT B BE W
F4, A% Fol AT WANAML AF0IL AFHES 3
W R sFolt Abe Fol A= A st
TAES 1 /1% ueh ATHE ASIAES sha Yok A
A7H APAH Fol UF AAHT B ATAS YFIHE
B7b BEsA Aol Beldtkn s glom, AA @
A= HEF FAE AT ELHS FomArks ool

-

o M R [o o

02i

ol
E
{0
Hn
o
_OL

A7b tsre] A Zo|t}. TEte

T s
555 54 4ao2 Aud ARAH] g4

3o (%
oo
l-rﬂé’éivozlﬂo\n

RO

o

1‘
E
o
1o
EN
L.
IJ
O
2
}L
ol
\1
-~
Ol
L

o
_&
_>|i
a

o
R
Lo p
re
-H
R
N
r{o
L o K

(e X oye ox & o old
N 2
[-'\1
> —~ 1% rlo
i) ol
= o3
o o ™

_87_



S, °olgoAd,

OoqrE7E UR AT

-

T

oF=0]7]

ojuf me Althe] tiw]

el

al7

o

| -

-

=

=

A7

].

S

o

=
=

A
3ff oF

1.

°
o/

=

It Ao| uh

= d

717k @A o

olsola A= AAolth thst AFANA s A
Ao g o T3}z

o
A

al

Z
o

= b RS S
o}
H
f<13

T—

o] AAol we}

=
=

o Eow AZRT 1A

2 A oS

A
AN 7

J

Fo] 7 Q] ofo]t] o]
SESSEPY

o

Ste dTEokze] F4 g7t 6% 8749
IR

27}

H

[

7FA AL Sl
Z(_'

[¢]

CH PN EEDE

Byels} w2

o

<!

-

=

LY

o

;L

1

g 8T
ol
L.
B
£,
]

5]
Al
2y
2o

H}
]
=z

ez
s} 174

1

°
pal

PN
T

g

EG, o3 AFUelA ofF SAFE AekAA

bk
=

]
a]

2%

Auje] o)A tEHes AL WA ¢

o g AT
LE A7A AHE
RIEEEE BRI

T3}

R
o

T
1

fuy

oy
w

)

_
o

_88_



d Argelehal

|
o] %

24

Prs

1 =
23 =747

Bk
@Lﬂ%ﬂﬂow_
MHH%H P 4
ﬂrurmMﬁ.A w o oo o
%%%Emﬂ ﬂﬁﬂ%ﬂﬁooﬁzaﬁmuqﬂﬂﬂ
]EIHEXOE = ﬂﬂXﬂoT;ﬁﬂﬂWHﬂﬁ7A,mLﬂH‘UIMﬂdLﬂﬁa]
Looun mw.mw%mwﬁwg%im;mno;mofwuﬂa
mﬁafﬂznmr ouHangwﬂ%EﬂﬂaPi o] ~ X — o
ogllxﬁo m oo o T He Jl__on,ri oo oy N W
mwwgéoré% Jﬂmaﬁﬁ%mmﬁ_%ﬁo%é&gﬁ&rmwsﬂﬁﬁe
w o B B o %ﬂmgm}m%%&p% Eo,__,_ﬂojﬂour i)
g P NN %%?%7Olﬂw2non%orﬂm ﬂ.ﬂ%wr
B o B i B o _,/._l\&u T = _— oy T o T K
Eomom?%ym ﬂdngloqu:.umz@o_fgog@
m;e}__ﬂow: o B ﬂwaxonqw%a%%mo@%wﬂc_a
lﬁﬂ.tﬂ A ) }moﬂ%%lﬂﬁo%@ﬂ?w.%ﬂ
ﬂdﬁwr?ma ?lofmmﬁma_/ﬂidﬂoma ;.o_nlrlwrﬂ.
%%u_%ﬂ iy EXBET Mdmtm%%,% Amoaﬁwr
NLZ.M,IW_VLOT rﬁEMﬁmﬂ\ﬂUﬂ‘ul‘al%%A X0 %]Eﬂm_n;onc._eloq
}1§maﬁ ﬂmuﬂﬁlmmwﬂq%i@%wmﬁ% 5
@lﬂ Mo}r,_t i) orq.w_b/l T‘amﬂiﬂrau% ,_o._.Lnnn_AlzloﬂmluM
LT @ﬂ@#ug%%%%ﬂ]@g%%ﬂﬁaq%
r X ﬂu%oTaﬁmE]ﬂwgemﬁﬂwﬁlﬁﬂ%gM
o N 1;1_ N Z_lo,L,I/ 7../#01r ‘Oln_..OE:._;o _.__|7ﬂ__Hl ~
Hfoéﬂl.ﬂuuo_aﬂmo no o .@EAJW_ RO o HTH.% EEMW_.LIWE
uflr]ﬂﬂe] }__oLhtovaor_ﬂroj.mﬁﬁoﬂﬁo?ul Eﬂ_plmou:%A
5 Dok on G T A T oo+ T ¥ iR 2 g
T o = o ™o 8 EL)Az._uc B 1_.;1&. _oia;dﬂﬂ
Eiyzﬂi ﬁﬂﬁ%?%%@%%%@ M%o_eoﬂa.% =
a|1%%ov ™ B/ %ﬂﬂﬂ?ﬂ%& Turaﬂ%m
DR 5o B > T @w«uwﬂ@gﬂ}ﬂ
VT frsiil: e mU4$¢%u@%
ﬂaﬂﬂ?%wmﬂ.m%ﬂﬁﬂaﬂ mﬁ%u
%zwa@ouwﬂqg o T
7;.ﬁoﬂﬂu.§ﬂévﬁo
TlﬂﬁwMﬁTmlwrﬂ%@o
OlexmﬂulmuuH
R

- 89 -



23

Fo9dE AFAAL AFsoF Bt NS A4
L REol 9o} Fol QAT JALF, HolA ¥
A 5o et JAsE AL 9

o

A
-~
o
2
ana
(o]

ol
2

o N

]
o

lo
fru
2
o
ro
i)
o,
2
o
2
%
(o]
)
2
o
lly
lo
re
Sy

0 %0 O ot 2

ot Rl X o

0 AAA et BAE AR7E dsel AAY A FAGtEo
L APl 247147 BoE B 4n a3 R ATEA
g gge om0l wWE ATAES s

Wals Aol 2T olo] ARE 5 olo] 4WE W 4 JE v
NAA AFE ATUE ALSHT Yk B AFYLe A 9
An, A7 eGH 5L 2] g8l AR A AR

_90_



= AFA

Hol we ATRT

7t

ik

e A7

S

47}

Z

- Z
) .

3}

el
=

]

i
iy

iy

[ile)
N

1
™

)

i
-

of
ﬁo

;_OL

HRoNE etz 7]

aht}.

2

17 3o

O
R

539l

A

HaA dA oy AAA4d A

9

_L
=

Z
S

s A

, T S7HA AA

3 71 ke ol

s}
of

o Od = o

k:

t so] glojA AA AY= =

ERIEE

=N
@)

IR TP

[e]
-+
it

o FAATEL ] A% AR AAA

A o]
°] 80%

[

)

Hr oA ZA3 #AE AF HFr Ee

S}
of

et sk AlA

)

Q

A, =

==

g

A

of =A&EEAT7F 45%

= 70% Rk &

Nlo

g FAlFEAT =&l AA eyt

e

=0
o 1o

AU Al 5 Awaw, Auce Selueks AATE

NAM FHdel A=

ATSANE 15717F 3

Eqst 5 Ay 24

= 5 Myd gis o
H QS AATH

5

3

[T
= T
o] ¥ At} 20224

Ak

Ak st Aol 80% ol

Ul5+

[l
o}

3] 37

v}

_9"_



B7lolA WA s, EEEst, UBC tste] 50976 @ s
5 oS uste AAGAE IR Utk HeHEol wuA 44A
S BEshiol 64, =W AL - o3y Bof 39 MEHE S
Meke] AFPe 5% Bol &£k ol Avtrh He AT
= Bysta 27 % e A4 P4 A8 ARAY Fo, $F
AY X, W D FAATHY, 2BEY B 5 99 A,
B, W19 ol BHe FW =S 5] WEY ol

MUt dige AAARE7E =2 Holth Myunre] IRFALH
(GDP) 22,0008 2 & AlA 89oltt. Aol FH3 Atk
= 1-2aF 4de] FAo] Ho] AARHE olHa A= 43 4
g Altiel e JAFA S (A, volL 4 Y 5= A= S48k 9
o Huth= GDP thH] R&D FAH]&°] 15%= AANEHAH 7]+
(OECD) 3 ¥= He A=olH 2y} 45%F vlasta 22
o iyt R&D A d4F F 71del 42%, BFE7F 33%, ©
10%E FHEata Um A 15% A=+ /Y A=y 715 5
FH AdEY. R&D dibs tigte s AstH HFE 55%, 7
10%, 71} 715 & 10%, 21813l o8} ZA| zFgo] 25% 5 =FA| g,
St tigte] AR 80%, 719 15%, thst 5%(H-3F# &) U<l
AL B2 sy tiste] A o4te g R&D Ao duly B2 4
S &R o F Aok st AA| o 4be] wohe A2 tigho]
ATH] ARl AfFEoe ZAolth Autke AFEI7E g At
T AYA AFHEFS AAY FAE wWol st WL olYA T 1
&
T

=
o]
H

J—)

= e AA A" AREA AHEEIE ofEe Aot A=

3 A7HE AUHE Beh AA o] B AL s A7
o] ATE FAFe] Qo] AL mAWo} B3} o] B AT
g AYsha MAAEL ol RAAT EF 3V AYT F Yo
A% 958 AT ABNE FEY Mol =0 Aold. distol
He ATHE FEE BRI 5 Ax e Autel JF Bt
4 PAo] I R 93 FHYERFE WolSols 52
F 59 w9 4P dRolth 9T el A9 T A



S8 3~48) =

e & e
AANA $53 dstoz Agen Qo] 97 F3ySelA)

s 9% AAAEL AASL OB
& 43e FZe ol A U 2 Frh AAY B AP 0
#o] B Aot}

=3, Auths ARAR, FHY, dTzg993, 713998 5
oM e AT AAY FHL 98 Be ARALL ST A 1
o= tfsto] ATE =T ol AU FATF FARTGE
FegAzA e B sen et Holth 1w &I B

4o
=)
fu)
1o
re
=+ K
>
oh
ox,
ft(rt
o
\d
X
o
Hir
X
o,
N
)
_otg
rlr
P2
ofy
K3
o
AW

= 4 3
7} 5BA 2ARSt miY At Fulu B 598 542
AAT Sgeta Arehs FRe el mi AuE AFUE
o ATE AARWA $ PFOR ATV} AYHEE 2AL 3
At oktte] =42 Fe Awolth ol WMo A =
83} Lol AREA JAL AWEL E2FoEN FHQ of
oJHeiZt e 4 3 ATHN B EEY EF $5E ol o
e od AWoR FHA AR} FoY, B4, Y7 5L
PAAATE AL S3 YUtk oleld AL % e B
5 9% FIAEE Azke] AUwA ole@ WA Ao oy

_93_



2k
)

°©
yul

=

=

T

o A

A7 ) o

3)
5

o

T—

fa e A 7E £33 44

<)

=
=

1

97l 9= AL okt Ao
A7l BRPA A

AT},

1

AA A o =2
bof A7rd) &4 S Al wetop & At

[s13
<1
©

otk a8l

H

Ry

= o]o] A

o] HlE ¢ A|Fo] H

L=

oF ]
L EEE

<

& o
)=
=

AlE

<

Nuth=
Ha Aot Ayt

39 58
AR

1+

o] A

=

[

%

T

U15

T
-

A AAE T

o},
o Agolth. 1A

j

hy:
-

—

[e)
/_\_‘]'tﬂ-
=& U159 &3k Hst=

L

]

Q-

10

°
=1

<A77 A
ATk,
- 94 -

o

of w27

l

A

1

°
=1

4

13l lew, tistolut o

]

o] o

o 2 WA
7

o
T
=
=

:
A

5
©H

o]

i,
Il

o



—t
o
o

A

o

0

i
1

%

g %

o

0
o

==
¢}

SE 2~
O]

Zza9e Adsta Ayt 3,

AAE Golms

o st

2}

o
=

737t ol AR
AZ o= F )t

g 5

Ao 39

ABFORR o]Fo] BFOR Bolrhx ok

ol wistdeolAM i
AT Aol

Aute os

g

A

=
=

or
i

)

o0
N

o

o

H

)

0

i
1

%

=
=

2 RS HAE A

A

A A

%

o

ol
-
pfs!
Lo
o

o

5

o

1

5 @

Selm Tiete] B =rhehe] BEAT

ot

171744

S

stoll <k

o
A

§ ololtol= wEd 4

3]

o]
.

sho] A

=
[¢}

s sk

o
|

Akt ojst

o

—_
o

W ZEoltt, EEE thge

ol

N A

495

14747 Azt @

T

sho} wARY A

a4g A

?_]__

s 3

oo ZARge %

R

ol

stozm o UJo AN Axe &=

ATk W7 wjEo|t}

_95_



ZHEY =37t g43d mUk=

11

o1

Hd 100872 H7HA 7}ssktt

o
T

()
A

ool T o} 7}

o A Auas

2t

<)

Al AFsts Fo= dF A4

o

Aol 74A]

w A

A HE 2EFEQ o] B

1
S}

ksl

ol o},

H

R

7 B

o] &3 =
2 Zlo|th

= A

Ao}
2 gtk Ao

o

1
i

B

o

FEA M2 =

S

a AE

o %

d=

SlFA
<1

3}

5

pojsha o] &

=

Jol sl 22=

SFA
<1

=30 ZH
BRE !

|
~

=)

o JAG Holth. tstuw Y3t

J|J
—_

or

N

IH7g ol A

3

al

b7 S1gtelth,

S

OO]: /Ré

A=

|

o

o

Jo
_

A2 o

o

FAAE] 90% °]doltt.

_96_



U Al AR
Wer A7 AAY F4e AL AR P N AFAY, A
FAY ¥y 9 Fu, ¥ de 5 8 %
o= ZAgsor k. 5
Weh 2 =7k Aol
3T

T UE =8 1399 JJEF 5 ATH
S A Fof A Wl EsHA] EF AN QS MA W EE 7 100
148 el 671 tige] xEHAY. THAE FAAE ol A
Aol FHAZF aFI FAUY AAde wvsits ool U=
AE Aot wetA, vl=, iyt & FRAXITEHR Hed
o A7 ARG =2etr] HsiAe dF Hgdjor & FEE0]
AT

thstol AABA LS Foll o] FAY FAEGE tisto] dsie
ATE & F Uv FHES A8k o BFEIF AFFA B
S AA3] BHoge gigo] Yites Ad7E T F AEE XY 9F
ot FAsfoF g} T3, G| HA BT = AV HAE FHBFIIEG
— AFH7TE FdfoF s 7]EY TOP-DOWN W2 5 HRF
SO AT A AHAA A3Fe] @yt o] Y3t HE A}
37 Qo= sle Ad7E #% ALAAS A4 = vids|of 3
o digts FHE 5o AAALAT ZHA T3 AAALE vpES
A% =89S ALY s <" BEE AHEE Ust 5EF AE3
S Uigte] AAALEE FFAZE F JEE IS ASE vAd)
Fojof st} =S Ot HAHFES A= ARG g AT B
st Aol o 2 A FHolghs AS AAS ok o AFE= O
gto] AYda& HEstA #ol ¥4 XslEs dAFE AAE st&
olUd AL AS Tl Yool the wsH ¢ AFH Fo=E &
24 F JEF AE F& vt oF g

_97_



@ Aol

oz uop Hrh.

7] Aok 283

A= o

T—
) .

3

w}e}of

AE AF§A

-
| BN

w27 B
9717 zA = olor AR o

& &

o ofo]to]7} 1}

=
o -

=2 H

= WAfoF ot ¥

2
Ay

A7 = o

s

4

2l

Al

—_
file)

i

[——
o

o

pul

el
oy

ol tE HEgPolL et AP wo

—_L
=

bl S ALAL)

S

1A

2 W 94

N

bo

B3kl AA So] o]

T8 eI ol A

il

wEolo 7] 3}
Az A7H 19

o

o
T

3

ES
A mFo A Adole 227 dd.

A7

L=
(¢}

)

[——
"o

oF
il

o

T

R=NY¢]
o

]
H

1T}, BK21, SEWukAL oA A}

ks
pul

A 25 of

3 2]

9]
A= Aot 15

Aol A%

1

s

]

_98_



=, AUt 5 Y o R ol s AFsa Yok FAEG
Evet gt e tigto 2] o] Jile] Fdoly H
s " AA FEsitta Adstr] e &<

g giste] HE=ZA 7] fsiAe ZArHeE gy o
AARBEE Eole Aol Fasta WIHOEE o= =

ATHANM Y ATE MFHOR FAY F Y= }7] AB

k3 I
elue Bate] Aeshe A9t BI ol Flt FE F AZES
3 A BT o ATE FF Ub HolojA oS It A
T4 Wk olUe} 33 AT S Ao HHT 5 UES thof
& AFAAL vhAs) Folok @tk AUt} Bu% FrpYelw <
JHO AANS D WY AT BA4Y Fol F48 & AUd
Ae A KA 5 A9 olNATe] At dPHoE YT
G UES oY Lz, BHAY 5 oI A9 ouA 3
B Z2a9e e9sn 9y MEY st
ERRs

e AEE AAT AT F gste] Y3y FRW ANE
3

bsdel =2 AT AAe AL FAVE ofdE =53
Hab dds sioF o AFRAAo|Y AFEFe wek A
gt Top-Down HAET = thste] 543 A7"teo] gta 7

Fao] Jbsd AFHS AP nt

i do 2 é“; o IN 1
>
ind
flo

|
ol ¢ B]o] walo
ATl A4S Bastolof gt 3, tigto] AFE AT
Aol AR d¥kA AAY FARTGE st =% A&
Fo] thsto] A4 EAoly d7dde MEA Sl ge AT
AYst=F sfjof It

_99_



-

. BE A

A A oF

3

3T

o

< W %™ o ]
TrATueseLEs
B qq{mﬂ Mo o) 1T T 5 W "
N Poq,maia_]nﬂ]ﬂw»ﬂﬂ ™ JEL_L_uﬂLﬂLI
‘lﬂ._mam.un_EHWAMHE T o= e N T X W~ B
Umﬂ_ﬁH. oﬂﬂu.,_IlloTE T .Iﬂ‘Ul,_lr”Ll N OF .ol o
Q%%.@%qu ¢ T e 0T TR
HE s Bl s 2 = M TR s TR
.siﬂ_aﬁTHTmL%wﬂWﬁgaﬂeg m&ri%A%ﬂ%&}w%
o oz o o B ° oo _ BB __ﬂlﬂ}lmo} ﬁ.xo%
@.Aﬂ ! m»iﬂzl_,ﬁ_lwﬁ__m%ﬁﬁ,_ﬁe Wioﬁoﬁ_}/l,ﬂ,_ﬂazu%geﬁuﬂ%
o | o A o = N~ —
E%i%%%#ﬂ%%ﬁ%?@% Hox%J@LmMmH&%ﬁ%%
& A e < o __m P N BT o W N o
24 Phs s FE TR DT wbEaTdve 23
= W oy F g ]m_xﬂmve]ﬁﬂ ~ o_aﬂx_.n:_;x]oé}ﬂ._dﬂﬁaﬁ
MﬁMdﬂﬁ%ﬁ Exow s D= RSN R
7 S 7%7@ ! ujn %%%mg%ﬁoL_Lmalﬂ X
w W 7ﬂo$%@ﬂ@ o o ST it T2 R
@%m{ﬂ_m a%ELEg{vk kawo%_zwﬁ;o@ﬂ%a
ERC ?@urﬁzligl%i o)%%dmo T me ©
) — R N T B M2 oy 1l LR ¥ ol = B
P e A = B I o A
N ]]3%?7?%%5%_21 Mo &% 9
Ne xR E = 4 o S ) WT ST Flpa@X o
_L_lﬂ_rmorﬂ._Ao‘.%l.EoTﬂWgeE ok R ﬂo]ao_a mﬂ.nﬂu:ﬂ_ﬂ
l@ﬂ‘_.ﬂt]]i Jﬁ_ﬂ_ﬂﬂo%eﬂ@uﬁlﬁl ﬂlﬂoﬂﬂﬂlcﬂoﬂ ‘DI.HWNE:;
AR B R o 2P Ty o PR
‘Iﬂ_Al._ﬂo-LHTMHEELHEoﬂ,HI ;Ir.” ‘W/EQE ﬁe. JIOLMH]] 1_._-_._17_m0
N B JﬂﬂA.ﬁu] ueﬂwovﬁeo_a] LT B EooLm.o_EQO
ﬂﬁr&rﬁﬁ%h_%A%ﬁUrlo?%uﬁ/rﬂ. a7 w%ﬂoﬂﬂ.ﬁ%c_eﬂr.ﬂ
—= ) N —_— ) ) Iy T — - ”
bk T A Mf%mrmm@a?%w Ufﬂmﬁziwmo_iin@e
imﬂu_u Lvl_]ll__o,_i_n_ﬂﬂ,_due_e ﬂuﬂ].l.ﬂ&ﬂ_.ﬂ._d}rﬂl
RN P;]rm;ooﬂ._klr%ﬁl:._ok,_t %Moﬁﬁ_woqﬁao_amﬁdlo%umu
‘WHEE._ﬂJI__oL;O%UTm‘Jllmﬁ/XLOTEO‘OI,W/I E_Jl EANW.MO]A‘NJH\UI;O‘@I
PEENE S 23 SR AN 114 M i1
o X B o H R W™ é]rﬂmﬂ,WEﬁlmwﬂmummoior
o ATJ_/I ~o 4 0 ﬂu KO o n
mﬂ%_%wr:uﬂ.ﬁrm_u

- 100 -



et A7AAY e 1 2}

o] FRF ATleolty o)1, YA

2}

o] FXE o] oz A,

o, JALE ¥Y 5¢ FF 2E AAold 1

1T = o)

o

of
B
o}

N
&

oH

B!

fite)
A
Tor
ol
M-
™
ol
e

ol

i +2luet AA7E A

a2 Qs
o I8y @ A

al

o
Plo

u

—_—

0
X

~
ol
B

A=e WAL AE

T—
) .

sttt} ol E ¢

o] I

Hlo

o

—_—
o

R o P e R

)

=

S

go] Ea

- 101 -



X o
i e
o
T g -
o0 B
5 e}
() =0
o = _ &
o G 3 or
o X = W W o T
N = = :
LSS o B
= 7 ”WT }o° fn =
=T 9 wwh
3 AE & K - ﬁo ®"r Mo
— —
DI . W T
_ZT = 70 ﬂ_Al = Eo
o O d_ﬂ o ET E.\_ #e
S =  owonw !
*r TR 0
oo g T o oo 2
G S o
AT.: m ﬂ__lﬂ O_mv ._Oﬁ _EO
~ 9 H T Ao N
—~ = — o = X
T a ¢ o= o wm
™ 7 S B H % N
O T- o
T e =R
SRS 8z 8 g ¢ -
e " a8 F & & & & & F§
uﬁm_ %%ﬂﬁ%%&%aﬂ,%
G S I
N- o Bk "B T oF X oF o

o

‘.D"

601:

R Addel @

S

T

1 A AUy

-5 At

—

o

o) o
?_

=

7§ SFA
&

o
- 102 -

o 952
M2, 2020, ALheh 2EHES AEA AAY 299 A

3}
ol

2020, =¥}
, 2007, &= thero

9], 2020. 4%} 4
ol A 9, 2022, JATFAHAIL o] FA gt

}, 2020. o

=

<3
s

°

[e)

871, 2016, ATFAN 4441

]

_‘S__
S8F, 2021, T i AT A @A|e} v]e

A3 2, 2018, 2~} A4 =S &

o]

o]

o] A H
AA



™

= 9, 2020, 4=+4

=7t 787 AR 3] 2], 2018, #3}7]&Eof st

2733, 2011, =7tnS-4 ol A|A|
[e]

A7, 2021, T het
S| #5719}

o]

)
o
ﬁo
‘_mﬂ

T A3 Aol AT

@ 9, 2018, 2B} ATA 2L I AA 2

SAAE Y A7) a4 Bt

=
S T

]

Ze

0
o7
=0

™
=

H

A

g 5L A=)

A A A

S, 2010, W% AFFAstel o] P

Auld 2, 2012, ol FAl &oF =<

i

°©
yal

A

BEEERY

m A MEH EE 3], 2016, thet

} 9], 2020, thst

[¢}
4, 2005, b8 H A3E 9

af 2k, 2009, o

A
=1}
H
2<

=
) .

3

0
g
ﬁo

o
-9

=.
=

ZleJddEd FIAAA

3} 7197be]
FAATAEAY ATH] T

1

°

1

=1
(<

=

&4, 2021,

A
487, 2013, o

=
T

vl 7 € (2017)

2

R

- 103 -



WEE, 2022, AGEF 53 AHAER
#Zer) P, 2021, T B3 A7AAG ] @A} v

FHAHEES], 2021, AFA T At A HAH T2

=
o
re

TAEH, 2021, AUt 20213 Sl 4RQE T

2. &=
Donald Rumball, 2007, CASE STUDIES OF COLLABORATIVE
INNOVATIO IN CANADIAN SMALL FIRMS

Group of Canadian Research Universities, 2019, Guide to

Research Partnerships with Canada’s Universities

Performance Indicators 2019(UofT), 2020

University of Toronto, 2021, BudgetReport 2021-2022

Isabelle Deschamps 2], 2013, University-SME Collaboration and

Open Innovation

Council of Canadian Academies, 2018, Competing in a Global
Innovation Economy ExecSumm(The Current State of R&D in Canada)

Tummon, N. & Desmeules, R, 2022, How Open Is the Ul5? A
Preliminary Analysis of Open Access Publishing in Canadian Academic Libraries
Rosemary C.Reilly 2|, 2011, A synthesis of research concerning

creative teachers in a Canadian context

Brett M.Fischer, 2020, Developing and sustaining creativity:

Creative processes in Canadian junior college teachers

Catharine Dishke Hondzel £, 2015, Culture and Greativity: Examining

- 104 -



Variations in Divergent Thinking Within Norwegian and Canadian Commumities
EinarRasmussen, 2008, Government instruments to support the

commercialization of university research: Lessons from Canada

BronwynHallabc €], 2000, How effective are fiscal incentives for
R&D? A review of the evidence

Valentina Morandi, 2011, The management of industry - university joint

research projects: how do partners coordinate and control R&D activities?
J.SylvanKatzBen R.Martin, 1997, What is research collaboration?
LukeGeorghiou, 1998, Global cooperation in research

Diane A Isabelle, Louise A Heslop, 2011, Managing for success
in international scientific collaborations: views from Canadian

government senior science managers

Koen Jonkers, Laura Cruz-Castro, 2010, The internationalisation of

public sector research through international joint laboratories

Harald Bauder, 2016, International Experience in the Academic Field:
Knowledge Production, Symbolic Capital, and Mobility Fetishism

Celeste Suart 2|, 2021, When the labs closed: graduate students’
and postdoctoral fellows” experiences of disrupted research
during the COVID-19 pandemic

Social Problems, 2016, Gossip as Social Control: Informal

Sanctions on Ethical Violations in Scientific Workplaces

Channarong Intahchomphoo and Michelle Brown, 2021, Canadian
university research libraries during the early days of the GOVID-19 pandemic

ASMB3, 2020, International Opportunities and Cooperation Opportunities

Yazdan Moradi and Siamak Noori, 2020, Entrepreneurial
Cooperation Model between University and SME A Case Study in Iran

Kiran Momaya and Kenneth Selby, 1998, International

competitiveness of the Canadian construction industry

- 105 -



Ruimin Ma 2], 2008, Scientific research competitiveness of world

universities in computer science

Ivar Bleiklie & Haldor Byrkjeflot, 2002, Changing knowledge

regimes: Universities in a new research environment

Mary-Louise Kearney & Daniel Lincoln, 2013, Research

universities: networking the knowledge economy

Frank C. Lee & Jianmin Tang, 2000, Productivity Levels and

International Competitiveness between Canadian and U.S. Industries

. 71&
WS F ¥ o] A
Ayt w55, AA, Fatst F9 o]
Statista Research Department
https:/ /www.ubc.ca/
US News & world report
https:/ /www.oecd.org
Statista Research Department
https:/ /sciencebusiness-net.
www.salesforce.com
https:/ /www statista.com/
https:/ /www.collegefactual.com/
https:/ /www.univcan.ca/

https:/ /www.cmec.ca/en/

- 106 -


https://www.oecd.org
https://sciencebusiness-net
http://www.salesforce.com
https://www.collegefactual.com/
https://www.univcan.ca/

