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Background
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Research security has become a priority for many Western governments, including Canada and the 
United States. 

Government research funders and research policy bodies have implemented regulations and 
requirements related to research funding recipients intended to safeguard research results funded 
with government money.

One example of this is Canada’s Policy on Sensitive Technology Research and Affiliations of Concern. 

https://science.gc.ca/site/science/en/safeguarding-your-research/guidelines-and-tools-implement-research-security/sensitive-technology-research-and-affiliations-concern/policy-sensitive-technology-research-and-affiliations-concern


Canada’s Policy on Sensitive 
Technology Research and 
Affiliations of Concern

January 2024
• Applies to researchers funded by CIHR, NSERC, SSHERC, CFI 

that involve research in a sensitive technology area

• Bans researchers from receiving funding if they are affiliated with 
or receive funding or in-kind-support from an organization that 
poses a security risk to Canada

• List of sensitive research areas 
https://science.gc.ca/site/science/en/safeguarding-your-
research/guidelines-and-tools-implement-research-security/sensitive-
technology-research-and-affiliations-concern/sensitive-technology-
research-areas

• List of Named Research Organizations (103) 
https://science.gc.ca/site/science/en/safeguarding-your-
research/guidelines-and-tools-implement-research-security/sensitive-
technology-research-and-affiliations-concern/named-research-
organizations

https://science.gc.ca/site/science/en/safeguarding-your-research/guidelines-and-tools-implement-research-security/sensitive-technology-research-and-affiliations-concern/sensitive-technology-research-areas
https://science.gc.ca/site/science/en/safeguarding-your-research/guidelines-and-tools-implement-research-security/sensitive-technology-research-and-affiliations-concern/sensitive-technology-research-areas
https://science.gc.ca/site/science/en/safeguarding-your-research/guidelines-and-tools-implement-research-security/sensitive-technology-research-and-affiliations-concern/sensitive-technology-research-areas
https://science.gc.ca/site/science/en/safeguarding-your-research/guidelines-and-tools-implement-research-security/sensitive-technology-research-and-affiliations-concern/sensitive-technology-research-areas
https://science.gc.ca/site/science/en/safeguarding-your-research/guidelines-and-tools-implement-research-security/sensitive-technology-research-and-affiliations-concern/named-research-organizations
https://science.gc.ca/site/science/en/safeguarding-your-research/guidelines-and-tools-implement-research-security/sensitive-technology-research-and-affiliations-concern/named-research-organizations
https://science.gc.ca/site/science/en/safeguarding-your-research/guidelines-and-tools-implement-research-security/sensitive-technology-research-and-affiliations-concern/named-research-organizations
https://science.gc.ca/site/science/en/safeguarding-your-research/guidelines-and-tools-implement-research-security/sensitive-technology-research-and-affiliations-concern/named-research-organizations


Research questions
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• What is the current collaborative landscape between Canada and the named research organizations in 
fields of interest?  

• What is the volume and impact of the current collaboration?

• What impact would ceasing these collaborations have on the affected Canadian institutions? 



Methods
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• Web of Science Core Collection- Science Citation Index Expanded, Social Sciences Citation index, Arts 
& Humanities Citation Index, Emerging Sources Citation Index

• Publication years- 2013-2022
• Document types- articles, reviews
• Out of 103 Named Research Organizations, we were able to match 49 with a unified organization in 

our data. 
• 1 from Russia
• 4 from Iran
• 44 from China



Results
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• 11,683 articles were collaborated between the Named Research Organizations (NRO) and a Canadian 
organization
• 69.9% were bilateral collaboration (two countries)
• 18.8% were trilateral collaboration (three countries)
• 11.6% were quadrilateral+ collaboration (four or more countries) 

• 12,279 authors are at any point in time affiliated with the NROs. 
• 1,491 authors (12.14%) have both Canadian and foreign affiliations on articles at the same time.
• More than a quarter of the 11,683 collaborated papers (26.5%) have authors that are affiliated with 

Canada and an NRO. 
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• University of Toronto 
published 7.46% of all the 
articles that Canada 
produced in collaboration 
with NROs, which are 1% 
of all of the university’s
research. 

• University of Waterloo 
published 3.16% of its 
research in collaboration 
with NROs.

Results

Table 1. Top 10 Canadian institutions by the number of articles published in collaboration with the
Named Research Organizations (NROs); ranked by % share of Canada’s articles collaborated with NROs

Institution All articles

Articles 

collaborated 

with NROs

% of institution’s 

articles 

collaborated with 

NROs

% share of all 

Canada’s 

articles collabo

rated with 

NROs

UNIV TORONTO 128,620 1,227 1.0 7.5

UNIV ALBERTA 58,726 1,225 2.1 7.5

UNIV BRITISH COLUMBIA 77,610 1,090 1.4 6.6

UNIV WATERLOO 33,062 1,045 3.2 6.4

MCGILL UNIV 64,884 760 1.2 4.6

WESTERN UNIV 34,856 542 1.6 3.3

MCMASTER UNIV 38,424 529 1.4 3.2

UNIV CALGARY 42,446 513 1.2 3.1

UNIV OTTAWA 40,188 382 1.0 2.3

CONCORDIA UNIV 12,667 373 3.0 2.3
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• The Centre for 
International Governance 
Innovation published 
17.46% of its articles 
through collaboration with 
NROs.

Results

Table 2. Top ten Canadian institutions with more than 100 articles with the largest percentage NRO 
collaborated papers 

Institution
All 

articles

Articles 

collaborated 

with NROs

% of 

institution’s 

articles 

collaborated 

with NROs

% share of all 

Canada’s 

articles  colla

borated with 

NROs

CTR INT GOVERNANCE INNOVAT 126 22 17.5 0.1

SCARBOROUGH HOSP 127 17 13.4 0.1

YORK TEACHING HOSPITAL NHS FOUNDATION 

TRUST
127 17 13.4 0.1

COMMUN RES CTR CANADA 234 31 13.3 0.2

BRADFORD INST OCEAN 1,095 100 9.1 0.6

CANADIAN CTR CLIMATE MODELLING ANAL 486 41 8.4 0.3

SURREY MEM HOSP 152 10 6.6 0.1

THUNDER BAY REG HLTH SCI CTR 155 10 6.5 0.1

MANITOBA INST CHILD HLTH 131 8 6.1 0.1

HUAWEI TECHNOL 283 17 6.0 0.1
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• For most of the NROs, 
collaboration with Canada 
is less than 5% of their 
total output. 

• Shenzhen Inst of Advanced 
Study UESTC has over 10%, 
but it’s overall output is 
very small. 

• The US is the top 
collaborator for most of 
the NROs.

Results

Table 3. Percentage of NRO articles collaborated with Canada

Institution Country Articles
With 

Canada
%

SHENZHEN INST ADV STUDY UESTC China 138 15 10.87

SHARIF UNIV TECHNOL Iran 16,011 752 4.7

BEIJING UNIV POSTS TELECOM China 16,399 543 3.31

SHAHID BEHESHTI UNIV Iran 12,057 393 3.26

NANJING UNIV INFORMAT SCI & TECHNOL China 19,741 610 3.09

BEIJING COMPUTAT SCI RES CTR China 3,479 83 2.39

NATL UNIV DEF TECHNOL China 21,305 496 2.33

BAQIYATALLAH UNIV MED SCI Iran 4,003 93 2.32

KHARKEVICH INST INFO TRANS PROB RAS Russia 2,550 59 2.31

PASTEUR INST IRAN Iran 3,749 85 2.27
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• In general, the research 
that the NROs are 
involved in differs from 
the research Canada does 
without them. 

• Their collaboration differs 
the most in Clinical 
Medicine, Computer 
Science, Engineering, and 
Social Sciences when 
compared to the 
remaining research of the 
NROs. 

• In Clinical Medicine  and 
Social Sciences there is a 
significant reduction of 
articles in their 
collaboration, while 
Computer Science and 
Engineering have a 
relative higher percentage 
of articles compared to 
the research that is not 
collaborated. 

Results

Table 4. Distribution of published articles per Essential Science Indicators category

Essential Science Indicators 

category

Canadian research 

without NRO 

collaboration (%)

NRO’s research without 

Canadian collaboration (%)

Canada/NRO 

collaboration (%)

Agricultural Sciences 2.42 2.43 1.78

Biology and Biochemistry 4.27 4.3 1.99

Chemistry 4.54 4.49 8.07

Clinical Medicine 24.86 25.14 6.59

Computer Science 3.14 2.99 12.64

Economics and Business 2.83 2.85 1.55

Environment/Ecology 4.51 4.52 3.99

Engineering 11.48 11.1 36.5

Geosciences 3.87 3.87 3.7

Immunology 0.48 0.48 0.2

Materials Science 3.19 3.16 4.88

Microbiology 1.19 1.2 0.44

Molecular Biology and Genetics 2.8 2.83 1.23

Mathematics 1.92 1.88 4.35

Multidisciplinary 0.81 0.82 0.25

Neuroscience and Behavior 3.3 3.32 1.63

Pharmacology and Toxicology 1.43 1.44 0.57

Physics 4.2 4.16 6.8

Plant and Animal Science 4.81 4.87 0.71

Psychiatry/Psychology 4.44 4.5 0.82

Space Science 1.32 1.33 0.64

Social Sciences, General 8.53 8.65 0.68
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Results

Figure 2. Distribution of published articles per Essential Science Indicators category
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• Addresses the question:  What share of an institution’s research in field X is highly connected with 
Canada?

• Computer science (CPS) and engineering (ENG) are the most connected to Canada (red).  
• Chemistry (CHE), Materials Science (MTS), and Physics (PHY) are the least connected to Canada (green).

Results

Table 5. The difference between an institution’s percentage of articles per ESI category for articles published 
with Canada and articles published without Canada. 

Institution AGS BBI CHE CLM CPS ECB ENE ENG GSC IMU MAT MIC MOL MTS MUL NEB PHT PHY PLA PSS SPA SSS

ARMY MED UNIV 0.2 4.91 -1.45 16.86 0.83 0.01 0.58 -4.73 0.04 0.56 0.26 0.8 -0.94 -6.4 -0.38 -10.36 2.49 -0.12 -0.26 -3.12 0.02 0.21

BEIHANG UNIV 0.12 0.65 4.72 1.46 -6.78 -0.68 0.78 -2.01 0.26 0.01 0.91 0.06 0.2 2.58 -0.23 -0.42 -0.03 -1.42 -0.16 0.14 0.07 -0.25

BEIJING INST TECHNOL 0.23 0.36 6.25 -1.53 -3.85 -0.16 0.33 -10.27 -0.41 -0.29 2.09 0.01 -0.73 5.03 0.16 0.17 0.14 2.54 0.11 0.05 -0.44 0.2

BEIJING UNIV POSTS TELECOM -1.21 0.21 9.03 0.16 -8.29 0.63 -0.03 -15.35 -0.15 0.01 3.23 0.01 0.04 1.4 0.05 -0.11 0.02 9.79 0.02 -0.07 0.04 0.56

CHINA ACAD ENGN PHYS 0.02 0.36 -4.2 -0.32 -0.32 0.01 0.65 3.96 -1.37 0 1.67 -0.54 -0.87 1.57 0.19 0.08 0.07 -1.18 0 0.01 0.17 0.02

FOURTH MIL MED UNIV 0.4 2.54 1.02 7.8 -0.01 0.01 0.24 2.47 -0.58 0.2 -0.48 -2.3 0.47 1.37 0.55 -15.57 2.84 0.44 0.26 -1.92 0.01 0.24

HARBIN ENGN UNIV 0.1 0 7.48 -6.78 -6.67 0.11 2.47 -2.02 1.1 0.01 -7.35 0.01 -0.17 5.6 -0.2 -0.29 0.12 5.83 0.1 0.17 0.09 0.31

HARBIN INST TECHNOL -0.35 -0.23 4.79 -0.54 -4.33 0.16 -2.78 -2.4 -0.71 0.02 -1.21 -0.1 0.08 3.49 0.13 -0.01 0.01 4.73 -0.16 -0.07 -0.04 -0.49

HUNAN UNIV 0.07 0.63 13.75 -0.26 -5.42 -1.69 1.58 -18.74 -0.32 0.04 -2.44 -0.73 0.06 4.23 -0.03 -0.35 0.37 9.2 0.37 -0.36 0.06 -0.03

JIANGNAN UNIV -10.25 5.81 5.01 5.49 -0.03 -5.03 0.44 -10.52 -0.18 0.19 -0.02 0.27 0.14 4.2 0.11 0 1.64 2.83 0.38 0.38 0.02 -0.89

NANJING UNIV AERONAUT & ASTRONAUT 0.15 0.16 4.72 -0.13 -6.95 -0.24 0.01 -6.92 -1.78 0 -1.56 0.01 0.12 6.6 0.2 -0.09 0.04 6.01 -0.09 -0.01 0.16 -0.39

NANJING UNIV INFORMAT SCI & TECHNOL -0.47 0.46 3.61 1.03 -3.34 -0.02 2.62 -6.33 -1 0.02 3.47 0.01 0.1 0.49 -0.03 -0.45 0.07 2.93 -0.77 -0.07 -2.07 -0.26

NANJING UNIV SCI & TECHNOL 0.3 -0.4 12.21 -0.97 -2.46 -1.8 -3.8 -7.43 -0.49 0.02 -4.26 0.08 0.28 5.87 -0.34 -0.58 0.37 4.26 -0.53 -0.29 -0.14 0.09

NATL UNIV DEF TECHNOL 0.03 -0.12 6.88 -0.82 -17.1 -0.29 0.02 -0.09 3.29 0.01 -1.92 -0.16 0.1 2.74 0.16 -0.16 0.08 7.42 0.07 -0.1 0.06 -0.07

NORTHWESTERN POLYTECH UNIV -0.12 -0.47 5.74 -1.25 -7.96 0.09 -0.17 -7.9 1.12 0.04 -0.03 -0.57 0.06 9.04 -0.36 0.24 0.07 1.92 0.24 0.12 0.05 0.1

SHAHID BEHESHTI UNIV 1.7 0.62 6.79 -0.8 0.17 0.32 -2.07 -1.99 -0.98 0.07 -3.32 0.58 0.24 2.1 -0.16 -2.48 1.64 0.93 -0.45 -3.01 -1.37 1.49

SHARIF UNIV TECHNOL 0.01 -2.16 3.09 -5.48 -0.28 -0.35 0.57 4.72 -0.73 0.03 -0.23 0.03 -0.09 0.33 0.15 -0.33 0.18 4.12 -0.11 0.1 -3.83 0.24

SICHUAN UNIV 0.27 0.62 4.5 -1.24 -0.99 0.17 -1.21 -2.53 -1.02 0.05 -0.6 0.36 0.32 2.15 -0.22 -2.46 1.92 2.37 -0.8 -1.32 0.08 -0.43

TIANJIN UNIV 0.56 1.19 3.89 0.02 -0.97 -2.33 -0.24 -5.47 -3.39 0.05 -0.58 0.42 -0.65 2.62 0.07 0.44 0.19 4.92 -0.22 -0.34 0.06 -0.26
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Some prominent topics 
include:

• Telecommunications
• Automation and 

control systems
• Computer vision and 

graphics
• Electric vehicles
• Artificial intelligence

Results

Table 6. Canada and NRO collaborated papers: Distribution of articles per micro citation topic 
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• International 
quadrilateral+ 
collaboration receives 
the highest 
normalized impact for 
both CNCI and collab 
CNCI.

• Canadian research 
collaborated with 
NROs receives higher 
normalized impact 
than without NROs, 
especially for 
quadrilateral+.

Results

Table 7. Standard and Collaboration CNCI (Category Normalized Citation Impact) (2018-2020 )

Collab type

Canadian 
research

Canadian 
research 
without 
NROs

Canada/NRO 
collaboration

NRO 
research

NRO 
research 
without 
Canada

CNCI CNCI CNCI CNCI CNCI

int:bilat 1.38 1.38 1.55 1.66 1.67

int:trilat 1.72 1.71 2.08 2.11 2.11

int:quad+ 4.76 4.23 21.87 3.12 2.43

Collab type

Canadian 
research

Canadian 
research 
without 
NROs

Canada/NRO 
collaboration

NRO 
research

NRO 
research 
without 
Canada

collab 
CNCI

collab 
CNCI

collab CNCI
collab 
CNCI

collab 
CNCI

int:bilat 1.12 1.11 1.25 1.33 1.34

int:trilat 1.12 1.12 1.35 1.35 1.35

int:quad+ 1.63 1.49 6 1.34 1.15
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• More than half of the 
collaboration articles were 
funded by the National 
Natural Science Foundation 
of China.

• The top non-Chinese 
funders are NSERC and 
NIH.  

Results

Table 8. Top 10 funding sources of the collaboration research between Canada and NROs

Funding Country Articles %

NATIONAL NATURAL SCIENCE FOUNDATION OF 

CHINA China 6,646 56.9

NATURAL SCIENCES AND ENGINEERING 

RESEARCH COUNCIL OF CANADA Canada 2,746 23.5

CHINA SCHOLARSHIP COUNCIL China 1,263 10.8

FUNDAMENTAL RESEARCH FUNDS FOR THE 

CENTRAL UNIVERSITIES China 1,243 10.6

CGIAR International 842 7.2

NATIONAL KEY RESEARCH AND DEVELOPMENT 

PROGRAM OF CHINA China 533 4.6

CHINA POSTDOCTORAL SCIENCE FOUNDATION China 524 4.5

NATIONAL INSTITUTES OF HEALTH (NIH) - USA USA 377 3.2

NATIONAL BASIC RESEARCH PROGRAM OF 

CHINA China 366 3.1

NATURAL SCIENCE FOUNDATION OF JIANGSU 

PROVINCE China 351 3.0



Conclusions
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• Collaboration with the NROs accounts for a small percentage of the research at the large Canadian 

universities, with Waterloo and Concordia having the highest percentage (≥3%).

• For some smaller Canadian institutions, like the Center for International Governance and Innovation 

and others, collaboration with NROs accounts for a large percentage (≥10%). They could be most 

impacted by the new policy.

• The NROs rely more heavily on US collaboration than Canadian. Except for one small Chinese 

institution, none had more than 5% of their collaborations with Canadian institutions.  The policy may 

not have a significant impact on them.

• When analyzed by broad research categories, the greatest areas of collaboration are computer science 

and engineering. This can also be seen for a number of specific NROs. A number of NROs are least 

affected in areas of chemistry, materials science, and physics. 

• Topical areas most prominent in the collaborations are Telecommunications, Automation and control 

systems, Computer vision and graphics, Electric vehicles, and Artificial intelligence.

• Canadian papers with NRO collaboration receive a higher citation impact than those without especially 

for quadrilateral+.  This loss of impact of something to be aware of if these collaborations cease.



Future Directions

© 2023 Clarivate 18

• Explore dual affiliations with countries of NROs

• Explore changes over time

• Delve into funding dimension more

• Investigate effects of collaboration on institutional impact
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