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Global Engineering Output Trends, 2000 — 2019
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Engineering Output 2000-2019 including EU, Russia
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Engineering FWCI 2000-2019 including EU, Russia
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Distribution of Largest 100 Firms in the World by Market Cap

Top 100 Companies by Market Cap, 2001, 2021

60

50
40
30
2 14
10 I : I 6
. sl H_

United States China Japan

2001 m2021

ELSEVIER



Distribution of Largest 100 Firms in the World by Revenue
Top 100 Companies by Revenue 2001, 2021*
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Global Engineering FWCI Trends, 2000 — 2019
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US Research Output by ASJC Subiject Area:
Overall & Engineering, 2015 - 2019

US Overall: Other (155%)
Scholarly Output: 3,460,549

+ Field-Weighted Citation Impact (FWCI)*: 1.41 Social Sciences (7.4%)

+ Top Subject Areas by Output: Peychology (26%)
 Medicine (19.0%) [ S
+ Engineering (8.8%) | " ———
«  Biochemistry, Genetics and Molecular Biology (7.9%) Vediine (19050 Agricultural and Biological Sciences (4.3%)

Biochemistry, Genetics and Molecular Biology (7.9%)

Computer Science (6.1%)

. Mathematics (3.4%)
Physics and Astronomy (5.5%)
Chemistry (3.5%)

Materials Science (4.2%)

Engineering (8.8%)

Environmental Science (3.1%)

Other (7.3%) General Engineering (10.8%)

US Engineering: Safety, Risk, Reliability and Quality (5.7%) .
Aerospace Engineering (4.8%)
M SChOlarly OUtpUt 51 1 ,902 Mechanics of Materials (8.2%) ‘

« FWCI:1.41
+ Top Subdisciplines by Output:
« Electrical & Electronic Engineering (23.2%)

*  Mechanical Engineering (12.7%) “ Control and Systems Engincering (6.5%)
. . Industrial and Manufacturing Engineering (5.6%)
* General Engineering (10.8%)

Biomedical Engineering (5.8%)
_ Building and Construction (3.3%)

Mechanical Engineering (12.7%) Civil and Structural Engineering (5.8%)

Electrical and Electronic Engineering (23.2%)

*Field-Weighted Citation Impact (FWCI)
FW(ClI is the ratio of a publication set’s total citations received and the total citations that would be expected based on the average of the subject field. An FWCI of:
Exactly 1 means that the output performs just as expected for the global average. 8
More than 1 means that the output is more cited than expected according to the global average. For example, 1.48 means 48% more cited than expected.
Less than 1 means that the output is cited less than expected according to the global average.




Google’s Top Engineering Academic Collaborators: FWCI
With Google Co-Authorship vs Average, 2015 — 2019
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Google’s Top Academic Engineering Research Collaborators

Co-authored

Co-authors at

Co-authors at the

Field-Weighted

Institution publications Alphabet Inc. other institution Citation Impact v
& Stanford University 54 87 79 6.35
&= Massachusetts Institute of Technology 52 56 gl 8.27
= University of California at Berkeley 42 90 70 11.05
= (Carnegie Mellon University 41 50 79 7.93
&= University of Southern California 31 56 56 5.98
&= University of Florida 28 16 28 8.29
&= University of lllinois at Urbana-Champaign 26 30 47 2.87
&= University of Washington 23 20 32 12.76
E Georgia Institute of Technology 20 21 35 3.98
&= University of Maryland, College Park 19 27 26 2.76

T VST




SciVal Topics of Prominence

Using source data 1996-present

1. ~40 million source docs

2. ~35 million cited non-indexed docs
Calculated relatedness for 900 million pairs -
VOS code used for clustering
Result — ~96,000 topics
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US Topic Cluster Analysis
Overall and Engineering, 2015 — 2019
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US Topic Clusters in Engineering
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Top US Engineering Topic Clusters Ranked by
Scholarly Output, 2015 — 2019

Topic Cluster US Output (4/) US Share of Global = Growth Rate FWCI
TC.0: Algorithms; Computer Vision; Models 28088 15.0% 5.4% 4.04
TC.22: Graphene; Carbon Nanotubes; Nanotubes 16371 17.2% -24.6% 2.18
TC.30: Secondary Batteries; Electric Batteries; Lithium Alloys 16293 15.8% -28.2% 3.08
'I';/ICl.J|3t:iFC)|2gx?r|']tgive Radio; MIMO Systems; Orthogonal Frequency Division 12367 14.2% 16.4% 202
TC.47: Plasmons; Metamaterials; Surface Plasmon Resonance 11991 18.0% -28.3% 1.67
E,Cstzr?bﬁfgrt]m Power Transmission Networks; Wind Power; Electric Power 11869 14.0% 20.5% 1.92
TC.48: Stroke; Gait; Rehabilitation 11270 24.3% -9.7% 1.27
TC.8: Photocatalysis; Photocatalysts; Solar Cells 10849 10.3% 0.9% 291
TC.84: Cryptography; Authentication; Data Privacy 9693 18.3% -3.3% 2.78

TC.163: Mesenchymal Stromal Cells; Stem Cells; Induced Pluripotent Stem Cells 9354 29.8% -5.6% 1.58




TC.0: Algorithms; Computer Vision; Models
Top Institutions by Output: Global & US

Gilobal

US

Scholarly Field-Weighted Scholarly Field-Weighted
Institution Output Citation Impact ~ Institution OQutput |, Citation Impact v
1. @M Chinese Academy of Sciences 6,410 2.03 1. E= Carnegie Mellon University 1,373 4.60
2. [ Ministry of Education, China 3,199 1.09 2. B= Microsoft USA 1,256 9.50
3. B University of Chinese Academy of Sciences 3,061 1.98 3. E= Alphabet Inc. 1,057 14.87
4. EM Tsinghua University 2,740 3.26 4. BE= Massachusetts Institute of Technology 930 6.18
5. B0 CNRS 2,266 1.54 5. EE Stanford University 339 8.69
6. [l Shanghai Jiao Tong University 2,153 1.94 6. B= University of California at Berkeley 778 9.10
7. M Beihang University 2,146 1.43 7. EE Georgia Institute of Technology 663 3.99
8. M Zhejiang University 1,959 172 8. E= |BM 655 3.18
9. Bl Wuhan University 1,894 1.61 9. EE University of Southern California 621 3.32
10. @M Xidian University 1,845 1.40 10. E= University of lllinois at Urbana-Champaign 583 4.40
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Top 10 US Engineering Topic Clusters with 2500
Publications Ranked by Growth Rate, 2015-2019

Topic Cluster US Output US Share of Global Growth Rate (/) FWCI
TC.1108: Low-Level Laser Therapy; Lasers; Hyperhidrosis 687 19.1% 58.9% 1.39
TC.846: Data Mining; Algorithms; Association Rules 1033 14.6% 25.3% 2.4

TC.1184: Optical Design; Optical Systems; Aberrations 642 16.7% 22.7% 0.88
TC.725: Neural Networks; Forecasting; Algorithms 717 14.6% 17.3% 1.63
TC.946: Chalcogenides; Phase Change Memory; Germanium 743 17.4% 16.9% 1.28
TC.935: Weightlessness; Space Flight; Manned Space Flight 1483 39.3% 12.2% 1.16
TC.521: Agents; Multi Agent Systems; Models 976 16.3% 12.1% 1.28
Li.;leiiséaﬁi:/iii:;gsrence Time Domain Method; Maxwell Equations; 621 17.7% 11.7% 0.73
TC.590: Atomic Clocks; Rubidium; Frequency Standards 1620 19.9% 8.4% 1.11

TC.988: Reinforcement Learning; Robots; Artificial Intelligence 1876 30.6% 8.3% 2.34




Quantum Computing: Topic Analysis
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Quantum Computing Research Worldwide:
Academic-Corporate Collaboration

Top 100 Institutions in this Research Area, by Scholarly Output
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Academic-Corporate Collaboration—Network Map of Top
20 Institutions in Quantum Computing
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Quantum Computing Research in Top 10% Citation

Percentile, US vs. Non-U
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Quantum Computing: Academic-Corporate Collaboration
& Patent Citations per Scholarly Output, US vs. Non-US

B Table <+ Add to Reporting
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9k [ :
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Appendix: Topics of Prominence Methodology and
Comparative Analysis of US Engineering Research

ELSEVIER



History of Topic Modelling Using Abstracts/Citation
Databases

Research Fronts (1985) 2% coverage 10,000 clusters
Research Communities 4% coverage 35,000 clusters
Distinctive Competencies 15% coverage 200,000
clusters

Topics 95% coverage

100,000 clusters
Full coverage and accurately models supply of and demand for science




What is a “Topic™?

A topic is a collection of documents with a common intellectual interest — a
“research problem”

Topics can be large or small, new or old, growing or declining
Topics are dynamic and can evolve

New topics can be born

Many topics are inherently multidisciplinary

Old topics may be dormant, but still exist

Researchers have mobility and can contribute to multiple topics




|dentifying topics

Clustering is done using the VOS algorithm

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




|dentifying topics

Clustering is done using the VOS algorithm
1. Create list of citing-cited (paper-reference) pairs using all of Scopus

2. Divide the documents into groups

Cluster 1 Cluster 2 Cluster 3

—————————————




SciVal topics

Using source data 1996-present
1. ~40 million source docs

2. ~35 million cited non-indexed docs
Calculated relatedness for 900 million pairs
VOS code used for clustering

Result — ~96,000 topics
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Single topic characterization for 100,000 Topics

S
ELSEVIER

DC5 7909

TOP PHRASES (2011-2015)

1 anode material
2 anode materials
3 batteries LIBs
4 capacity retention
5 cycling stability
6 discharge capacity
7 electrochemical performances
8 electrode materials
9 electron microscopy
10 graphene oxide

TOP CATEGORIES (2011-2015)

1 Nanoscience & Nanotechnology
2 Energy
3 Materials
4 General Chemistry
§ Unclassified
6 Physical Chemistry
7 Inorganic & Nuclear Chemistry
8 Organic Chemistry
9 Chemical Physics
10 Applied Physics

TOP AUTHORS (2011-2015)

1 Ni S. (China Three Gorges University)

2 Qian Y. (University of Science and Techn
3 Yang X. (China Three Gorges University)

4 Ma J. (China Three Gorges University)
5 Lv X. (China Three Gorges University)
6 Pereira N. (Rutgers University)

7 Amatucci G.G. (Rutgers University)

8 Xiong Q.Q. ()

9 Zhang J. (China Three Gorges University

10 Xiong S. (Shandong University)

score

20
20
20
20
20
20
20
20
20
20

score

0.98
078
0.27
0.05
0.04
0.03
0.03
0.01
0.01
0.01

score

FOM: 2.9852 (98.07%); CPP: 21.069

ENGNG; DC4:20; DC3:269; DC2:23; REG:105

IDIOSYNCRATIC PHRASES (2011-2015) score 1000
1 mA g<sup>-1</sup 60.97 800
2 batteries LIBs 40,07 /
3 superior electrochemical 30.01 £ 600
4 lithium storage 22271 . /
5 anode materials 16.07 & 400
6 anode material 15.77 /
7 mAh g<sup>-1</sup 15.65 Ay M
8 reversible capacity 15.13 0 o0
9 metal oxides 13.96 : !
10 conversion reaction 12.85 2900 s LY S
TOP SOURCES (2011-2015) score TOP INSTITUTIONS (2011-2015) count
1 electrochim acta 296 1 Nanyang Technological University 130
2 j mater chem a 285 2 University of Science and Technology of 108
3 j power sources 1.78 3 Shandong University 115
4 nano energy 113 4 XiangTan University 37
5 acs appl mater interfaces 0.78 5 CAS - Changchun Institute of Applied Che 40
6 rsc adv 0.59 6 China Three Gorges University 30
7 nanoscale 045 7 University of Wollongong 49
8 j mater chem 043 8 Anhui University of Technology 24
9 mater lett 0.41 9 Zhejiang Normal University 26
10 j alloys compd 0.26 10 CAS - Shanghai Institute of Ceramics 24
REPRESENTATIVE PAPERS (2011-2014) ncited
1 Reddy M.V. (2013) Metal oxides and oxysalts as anode materials for Li ion batteries. Chemical Reviews 530
2 Zhu X. (2011) Nanostructured reduced graphene oxide/Fe203 composite as a high-performance anode mater 514
3 JiL. (2011) Recent develop in tured anode als for rechargeable lithium-ion batteries. En 576
4 Wang Z. (2012) Assembling carbon-coated I+-Fe203 hollow horns on the CNT backbone for superior litt 270
5 Wang J.-Z. (2011) Graphene-encapsulated fe304 nanoparticles with 3d laminated structure as superior anode 230
6 Wang B. (2011) Quasiemulsion-templated formation of i+-Fe203 hollow spheres with enhanced lithium storac 350
7 Sun B. (2011) MnOJ/C core-shell nanorods as high capacity anode materials for lithium-ion batteries. Journalo 118
8 Deng Y. (2011) One-pot synthesis of ZnFe204/C hollow spheres as superior anode materials for lithiumionb: 106
9 Jin S. (2011) Facile synthesis of hi ically structured Fe304/carbon micro-flowers and their applicationto 127
10 Wu H.B. (2012) Nanostructured metal oxide-based materials as advanced anodes for lithium-ion batteries. Na 324




Topic prominence

Composite indicator including
1. Citation Count in year n to papers published in n and n-1
2. Scopus Views Countin year n to papers published in n and n-1

3. Average CiteScore for year n

Other features were considered, but did not improve the indicator
1. Average number of authors per article for year n
2. Vitality — inverse reference age, similar to “state-of-the-art” from Competencies

3. Patent reference counts and fraction of industry authorship

Prominence is a measure of visibility or momentum

1. Prominence # Importance (Topics can be important but not prominent)




Prominence is highly correlated with funding

|| LFund1113 | L:Fund0810 | Prom2010

L:Fund1113 1.000
L:Fund0810 0.837 1.000
Prom2010 0.606 0.616 1.000

Topic funding (NIH+NSF) in two time periods is very highly correlated
Prominence is highly correlated with funding in both time periods

Future funding is well predicted by past funding, but adding prominence improves
this slightly

In a perfect world, we would have all project-level funding data
1. Butit's not a perfect world

In the absence of comprehensive funding data, prominence is an extremely
valuable indicator because it acts as a proxy for funding




Funding per U.S. author ($k)
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Prominence also correlates with funding per author

o « Prominence correlates with funding
by topic

o OQ « Perhaps even more importantly,
o o ° - funding per author increases with
I T I r e prominence

° o o

10 20 30 40 50 60 70 80 90 100
Average topic prominence (percentile)

Klavans, R. and K.W. Boyack, Research portfolio analysis and topic prominence. Journal of
Informetrics, 11: 1158-1174 (2017).



TC 521: Agents; Multi Agent Systems; Models

Trend Analysis

Performance
976 1.28 320
Scholarly Qutput £ ® Field-Weighted Citation Impact }.?,: (0] International Collaboration £t @
32.597
15,941 5,407 o
Views Count @ Citation Count ¥t @ ‘Worldwide Topic Cluster Prominence

International Collaboration %t ©

Publications co-authored with Institutions in other countries/regions

United States:

32.8%

Academic-Corporate Collaboration & ®

Publications with both academic and corporate affilistions

' United States:
8.8%

Top 15 keyphrases

Based on 976 publications
Relevance of keyphrase

0.5

075

Cognitive Architecture

Multi-agent Systern

Agent

Artificial Intelli

ACT-R
Autonomous Agent
Computing
Computational
Cognition
Agent-based Model
Task

Cognitive Model
Cognitive

Cognitive System

=
"

Model

declining A A A growing (2015-2019)
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TC 521: Agents; Multi Agent Systems

Global Publication Map
,» --- R vyz\ - S

J

Models
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TC 521: Agents; Multi Agent Systems; Models
Top US Institutions & Corporations
Top 10 US Academic Top 10 US Corporate

Scholarly Fleld-Weighted kil Field-Weighted

Institution Qutput 4 Citation Impact » Institution Qutput Citation Impact ~
1. ™= MNorth Carolinz State University 47 1.17 1. = M e .72
2. EE (Carnegie Mellon University 41 .95 2. ™= BBM Technologies 29 2.97
3. ®E= University of Michigan, Ann Arbor 30 1.3 3. ®= Raytheon 27 3.37
4. EE University of Southern Caiifornia 30 0.88 4, = Alphabet Inc, 7 .32
5. EE University of California at San Diego 24 515 L. B Microsoft LISA 7 044
6. BE Massachusetts Institute of Technology 23 1.63 6. = Cisco Systems 4 .12
7. EE University of California at Berkele 23 3.83 7. EE SAS Instituts, Inc. 4 0.72
8. = George Mason University 22 0.84 8. EE Soar Technology, Inc. 4 1.92
9. ™= Pennsylvaniz State University 22 0.62 9. == Boeing 3 .42
10. ®E Wright-Patterson AFB 19 0.87 10. = |ntel 3 0.95




Alphabet’s Top Corporate Engineering Research Collaborators

Co-authored

Co-authors at

Co-authors at the

Field-Weighted

Institution publications Alphabet Inc. other institution Citation Impact v
= Microsoft USA 35 57 65 491
E IBM 21 17 23 1.17
E= Facebook Inc 12 11 12 3.50
= Qualcomm Incorporated 11 15 12 1.02
E Intel 10 9 13 1.32
E Hewlett-Packard 8 g 17 1.48
® Samsung 8 9 8 4.94
4= Nokia 7 7 6 3.11
== SRl International 7 8 11 2.27
== Adobe Systems Incorporated 6 4 11 1.67
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Alphabet-Microsoft Engineering Collaboration

Trends, 2017 — 2019

Overall research performance

35 491
Scholarly Output @ Field-Weighted Citation Impact @
\\./"—*

nergy Harvesting

UnitaEry Traffic Online Algorithm

Time Series Analyse Data Center
Web Browser Computer Interface  m-calculus

Distortion Recurrent I}!ﬂgural Ne...
Fault Tolerance wérkload

Marketing

ModelcmkingDialog Deep Learning

Artificial Intelligence Computer System

Scalability Witness Addressee

. Knapsac

Photonic Device Fbric visigoth

Motion pictur

Internet Protscol el"iﬁ Cation Data Flow Ana |yse Machine Learning
o .

Communication Technology Combinatorial Optimization Digital Arithmetic

AAA relevance of keyphrase | declining A A A growing (2015-2019)
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Top US Engineering Topic Clusters Ranked by
Growth Rate, 2015 - 2019

Topic Cluster US Output US Share of Global Growth Rate (/) FWCI
TC.1289: Textiles; Fabrics; Industry 74 9.0% 176.0% 0.2

TC.1108: Low-Level Laser Therapy; Lasers; Hyperhidrosis 687 19.1% 58.9% 1.39
TC.1385: Carbides; Wear Resistance; Steel 81 3.0% 58.6% 0.75
TC.1447: Bits; Analog To Digital Conversion; Optical Data Storage 235 23.0% 32.4% 2.48
TC.1302: Holography; Photopolymers; Holograms 180 12.1% 28.2% 0.71
TC.846: Data Mining; Algorithms; Association Rules 1033 14.6% 25.3% 2.4

TC.503: Electrodeposition; Composite Coatings; Electroless Plating 451 7.5% 24.2% 0.64
TC.1425: Focused lon Beams; Electron Beams; Field Emission 248 17.4% 23.8% 0.73
TC.1193: Electromagnetic Waves; Metamaterials; Dielectric Materials 359 16.7% 23.6% 1.2

TC.1184: Optical Design; Optical Systems; Aberrations 642 16.7% 22.7% 0.88
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Trend Analysis: Quantum Computing and the
Role of University-Industry Partnerships
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US Research Output Overview (8.8% Engineering)

Overall research performance + Add to Reporting
*
3,455,356 4 2,615,805 1.41
Scholarly Output (® Authors Field-Weighted Citation Impact ()

43.6% All Open Access

I View list of publications

43,040,435 12.5
Citation Count @) Citations per Publication ()
Publications by Subject Area + Add to Reporting
Donut Chart ~
Computer Science (6.1%)
Other (15.9%)

. Mathematics (3.4%)
Physics and Astronomy (5.5%)
Chemistry (3.5%)

Materials Science (4.2%)

Social Sciences (7.4%)

Psychology (2.6%)
Arts and Humanities (3.1%) Engineering (8.8%)
Neuroscience (2.3%) Environmental Science (3.1%)
Earth and Planetary Sciences (3.0%)
Medicine (19.0%) Agricultural and Biological Sciences (4.3%)

Biochemistry, Genetics and Molecular Biology (7.9%)

*Field-Weighted Citation Impact (FWCI)

*  FWOCl is the ratio of a publication set’s total citations received and the total citations that would be expected based on the average of the subject field.

¢ AnFWCI of:

e *  Exactly 1 means that the output performs just as expected for the global average.

ELSEVIER *  More than 1 means that the output is more cited than expected according to the global average. For example, 1.48 means 48% more cited than expected.
*  Less than 1 means that the output is cited less than expected according to the global average.




US Engineering Research Output Overview, 2015 — 2019

ELSEVIER

Overall research performance + Add to Reporting
510,884 a 524,650 1.41
Scholarly Output © Authors Field-Weighted Citation Impact

23.3% All Open Access

[ View list of publications

4,996,727 98
Citation Count (@ Citations per Publication ()
Publications by Subject Area + Add to Reporting
Donut Chart v
Other (7.3%)

General Engineering (10.8%)

Safety, Risk, Reliability and Quality (5.6%)
Aerospace Engineering (4.8%)
Mechanics of Materials (8.2%)

Biomedical Engineering (5.8%)
- Building and Construction (3.3%)

Mechanical Engineering (12.7%) Civil and Structural Engineering (5.8%)

' Control and Systems Engineering (6.9%)
Industrial and Manufacturing Engineering (5.6%)

Electrical and Electronic Engineering (23.2%)
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China Engineering Research Output Overview, 2015 — 2019

Overall research performance

896,586 4 1,215,806 0.97
Scholarly Output (@ Authors Field-Weighted Citation Impact @
15.4% All Open Access

@ View list of publications
7,790,611 8.7
Citation Count (O Citations per Publication @

Publications by Subject Area

Donut Chart ~

Other (5.9%) General Engineering (2.0%6)
Safety, Risk, Reliability and Quality (2.8%5) z Aerospace Engineering (3.5%)
Mechanics of Materials (10.0%) ‘ . Biomedical Engineering (3.0%)
4 ﬁ Building 2nd Construction (2.8%)
e Civil and Structural Engineering (5.0%)

N Conitrol and Systems Engineering (2.3%)

Mechanical Engineering (17.1%)

Industrial and Manufacturing Engineering (6.3%)
Electrical and Electronic Engineering (25.4%)
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Germany Engineering Research Output Overview, 2015 — 2019

Overall research performance

159,648 A 168,633

Scholarly Output @ Authors

23.8% All Open Access

ID View list of publications

1,312,914 8.2

Citation Count @

Publications by Subject Area

Donut Chart ~

Safety, Risk, Reliability and Quality (3.79%)
Mechanics of Materials (9.4%)

Mechanical Engineering (13.2%)

Industrial and Manufacturing Engineering (8.1%)

1.25

Field-Weighted Citation Impact @

Citations per Publication @

Other (5.29) General Engineering (8.79)

Aerospace Engineering (3.6%)
“ ’ Automotive Engineering (3.0%)

Biomedical Engineering (4.79)
‘ Building and Construction (3.0%)

. Civil and Structural Engineering (4.3%)
Control and Systems Engineering (8.5%)

Electrical and Electronic Engineering (24.5%)

+ Add to Reporting

+ Add to Reporting
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Countries Ranked by Engineering Output, 2015 - 2019

ELSEVIER

Field-Weighted

Countries/Regions Scholarly Qutput |, Authors  Citation Impact
1. EM China 896,228 a 1,215,379 0.97
2. == United States 510,884 a 524,650 141
3. == India 248784 a 288,400 0.81
4, W Germany 158,985 a 167,977 1.26
5. ® Japan 149,973 a 175,037 0.84
6. Bl United Kingdom 144,877 a 113,544 1.47
7. & South Korea 114,29 a 123,272 1.02
8. 11 ltaly 106,49 & 88,190 1.49
9. BN France 103,633 a 103,344 1.18

10. mmm Russian Federation 103,319 a 116,948 0.83
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US Engineering Collaboration Rates

Collaboration @

Scholarly Qutput in the United States, by amount of international, national and institutional collaboration

Metric Scholarly Qutput Field-Weighted Citation Impact
B International collaboration 34.5% 176,066 1.77
B Only national collaboration 22.2% 113,191 1.46
M Only institutional collaboration 32.6% 166,348 1.28

Single authorship (no collaboration) 10.8% 55,273 0.59

Academic-Corporate Collaboration®

Scholarly Output in the United States with both academic and corporate author affiliations

' Metric Scholarly Qutput Field-Weighted Citation Impact
M Academic-corporate collaboration 6.9% 35,369 1.90
No academic-corporate collaboration 93.1% 475,515 1.38
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Global Engineering Academic-Corporate Collaboration
Rates, 2015 - 2019
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Engineering FWCI for Academic-Corporate Collaboration vs.
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Top US Institutions Ranked by Engineering Output

Institution

Scholarly Qutput |-

Field-Weighted
Citation Impact

10.

Georgia Institute of Technology
Massachusetts Institute of Technology
Purdue University

University of Michigan, Ann Arbor
Texas A&M University

University of Illinois at Urbana-

Champaign

University of California at Berkeley
Pennsylvania State University
Stanford University

Virginia Polytechnic Institute and State
University

12,664 a

12,593 w

10,542 a

10,000 a

9368 a

8,541 a

8,140 a

8,112 a

7977 a

7,456 a

1.93

2.16

1.45

1.90

1.40

1.67

2.50

1.57

2.53

1.63

48



ELSEVIER

US Corporations Most Active in Engineering Research

Field-Weighted

Institution Scholarly Qutput s Citation Impact

1. = BM 4532 w 1.98
2. = ntel 3,269 w 1.90
3. = | ycent 2,184 a 2.62
4. = General Electric 1,819 wv 1.48
5. B= Microsoft USA 1,605 w 3.75
6. ®= Ford Motor Company 1,510 a 1.01
7. B= General Motors 1,384 w 1.39
8. E= (Global Foundries, Inc. 1,333 w 1.43
9. = Boeing 1,253 w 1.63
10. == Alphabet Inc. 1,236 a 4,22
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