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an integral role in 
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Why is Mapping Research to the SDGs A Quest?
SDGs capture language of needs and impact

Societal 
needs

Impact

Conserve and sustainably use the oceans, 
seas and marine resources



Why is Mapping Research to the SDGs a Quest?
Actions use industry language

Research

Patents
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Step 1: Understanding the SDGs



Step 2: Build queries



Step 2: Build queries. Evaluate the terms based on results



Step 2: Build queries. Evaluate the terms based on results



Step 2: Build queries. Evaluate the terms based on results



Queries



Evaluating the SDG Queries

 Analysis showing the overlap 
between four different queries 
for SDG 13

 No more than 25% of common 
publications for the different 
queries related to a given SDG

A comparison of different methods of identifying publications related to the United 
Nations Sustainable Development Goals: Case Study of SDG 13: Climate Action. 

Philip James Purnell https://doi.org/10.48550/arXiv.2201.02006

https://doi.org/10.48550/arXiv.2201.02006


World output in the SDGs



Step 3: Continue to evaluate with diverse gold sets
Montreal-based research analysts
• manual review of publications based on defined 

inclusion/exclusion criteria.
• 9,500 publications

Western European university researchers
• Survey data from 244 researchers from different 

universities in Europe and US filled in a survey.
• 6,741 publications

Chilean researchers; self assessment.
• Self-assessment of publications my university researchers 

at Pontificia Universidad Católica (PUC) based in Chile
• 1,200 publications



• Crowd source a gold set

Solution 3: Build and collect gold sets to test precision



Summary of submissions

6/24/2022

2100
Total submissions

Number of submissions

Breakdown by SDG

Number of submissions

Breakdown by submitter

73
countries



• SDG queries and results are 
subjective by nature

• Continued development involves 
diversifying the gold set to further 
refine queries

• Machine learning can increase 
recall

Learnings for a way forward

SDG queries provide a toolkit for 
customization depending on needs



Case study 1: 
Defining Engineering’s 
role in addressing 
Climate Change

“Research aimed at 
mitigating climate change 

or its impacts”
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Climate Science 
Themes included

• Sustainably enhancing food and agricultural 
productive capacity to meet climate change 
challenges 

• Reliable, efficient, clean, and renewable energy  
• Clean and environmentally sound technologies 

and industrial processes, and increasing their 
use

• Sustainable transportation, settlement planning, 
and urbanization

• Reduction of the environmental impact of cities
• Mitigation of effects caused by natural disasters
• Oceanic changes and their causes and effects
• Environmental changes (e.g. deforestation, 

desertification) and their causes and 
consequences

• Conserving and sustainably using biodiversity 
and the ecosystem
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~4,000,000 publications



Climate Science 
Clusters
1. Materials for solar power
2. Next-generation manufacturing
3. Clean energy and the smart grid
4. Biofuels
5. Energy storage
6. Resilience to climate change
7. Climate change and the ecosystem
8. Cities of tomorrow and sustainable industries
9. Carbon capture
10. Climate change and agriculture
11. Climate change and aquatic ecosystems
12. Pollution and bioremediation
13. Fusion power Finest level



Issues in Climate Change:
Identifying the Relevant Research 

Energy Storage

Carbon Sequestration & GHG Capture

Resilient Infrastructure, Buildings and 
Transportation

Ecosystems & Agriculture

Decarbonizing Industries

Geoengineering

Health & Climate Change

Solar & Renewable Energy



Distribution of Research Across Climate Issues
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Global research, 2001-2020



Leading Contributors to Climate Change Research: 
Contributions by Region

• Regions leading in contributions to the literature: EU, United States, China
• Regions with highest percent of entire research portfolio focused on climate change 

research: China, India, Australia, Brazil

Research literature from 2001-2020



Leading Contributors to Climate Change Research:
Changes Over Time



Research from 1996 to 2021 was categorized 
as Engineering research based on:
1. the journal it was published in, which 

captured approximately 20,0000,000 
documents, and

2. a machine learning approach to capture 
publications from multidisciplinary journals 
such as Nature and Science, which 
captured more than 2,000,000 additional 
documents.

Defining Engineering 
Research:



Representation of Engineering in Research Across 
Climate Change Issues
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Distribution of Climate Change Research:
Engineering Approach

Engineering research 
represents 65% of climate 
change research globally with 
variations across regions:
• 57% of climate change 

research in the US
• 78% of climate change 

research in China

Research literature from 2010-2019, categorized 
as engineering or not engineering.
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EngineeringNot Engineering



Case Study 2: Carbon Capture



Deep Dive Analysis – Carbon Capture (part of SDG 13)
Over 236K documents captured starting 1922 onwards globally

Country Total Publication
United States 50163
China 35801
United Kingdom 20201
Germany 16684
India 13238
Canada 11732
Japan 11450
Australia 11115
Italy 10285
France 8939



Global Publication Trend



Publication Trend in Canada

Publications from 1952 captured in Scopus for Canada



Carbon Capture - Canada
Funding Sponsor Count
Natural Sciences and Engineering Research Council of Canada 1899
National Natural Science Foundation of China 439
National Science Foundation 337
European Commission 218
Natural Resources Canada 207
Natural Environment Research Council 176
Agriculture and Agri-Food Canada 175
Social Sciences and Humanities Research Council of Canada 170
U.S. Department of Energy 162
UK Research and Innovation 162
Canada Foundation for Innovation 143
Canada Research Chairs 127
Mitacs 121
National Key Research and Development Program of China 117



Carbon Capture – Canada (2016 to 2021)



Key Research Phrases



Focus Topics in Canada for Carbon Change

Between 2016 to 2021, Canada 
contributed to Carbon Capture across:
• 395 Topic Clusters
• 1,370 Topics



Topics



Top Contributing Institutes in Canada

Institution Scholarly 
Output

Citations per 
Publication

Field-Weighted 
Citation Impact

University of British Columbia 460 20.3 1.76
University of Alberta 433 20.4 1.91
University of Toronto 408 26.5 2.29
University of Waterloo 308 18.5 1.55
Agriculture and Agri-Food Canada 286 16.9 1.58
McGill University 270 19.8 1.6
University of Calgary 251 9.8 1.17
Environment and Climate Change Canada 207 47 4.34
University of Guelph 200 20.8 1.74
University of Montreal 198 16.1 1.93
Natural Resources Canada 197 14.9 1.65
Ontario Tech University 169 19.4 2.07
Université du Québec à Montréal 166 28.6 2.76
University of Saskatchewan 156 16 1.69
Université Laval 154 13 1.63



Top Contributing Authors in Canada

Name Scholarly 
Output Institute Citations

Citations 
per 

Publicati
on

Field-
Weighted 
Citation 
Impact

h-index

Dincer, Ibrahim 91 Ontario Tech University 2026 22.3 2.29 106
Kumar, Amit 65 University of Alberta 1568 24.1 1.52 43
Huang, Gordon 63 University of Regina 1208 19.2 1.52 77
Peng, Changhui 56 Université du Québec à Montréal 2109 37.7 3.24 71
Rosen, Marc A. 44 Ontario Tech University 1273 28.9 2.92 87
Wagner-Riddle, Claudia 43 Agriculture and Agri-Food Canada 644 15 1.31 38

Beauchemin, Karen Anne Beauchemin 43 Lethbridge Research and Development 
Centre 714 16.6 2 71

Elkamel, Ali 41 University of Waterloo 328 8 0.71 44
Chang, Scott X. 41 University of Alberta 734 17.9 2.02 54
VanderZaag, A. C. 39 Agriculture and Agri-Food Canada 425 10.9 0.97 23
Fowler, Michael W. 39 University of Waterloo 724 18.6 1.51 56
MacLean, Heather L. 38 University of Toronto 612 16.1 1.48 38
Bergerson, Joule A. 35 University of Calgary 316 9 0.92 20
Sadiq, Rehan 33 The University of British Columbia 591 17.9 1.17 55
Hewage, Kasun N. 33 The University of British Columbia 591 17.9 1.17 36



Publication Analysis
Scopus Source Publications CiteScore 2020
Journal of Cleaner Production 182 13.1
Science of the Total Environment 90 10.5
Applied Energy 86 17.6
Renewable and Sustainable Energy Reviews 79 30.5
Energy 75 11.5
Environmental Research Letters 75 8.6
Sustainability 64 3.9
Environmental Science & Technology 58 13.8
Global Change Biology 57 15.5
International Journal of Hydrogen Energy 54 9



Conclusions

• SDG query development is a subjective 
exercise.

• Continued development can help make the 
queries reflect more perspectives.

• Subqueries provide a toolkit for zooming out and 
zooming in on particular areas of interest.



Thank you

b.jayabalasingham@elsevier.com
t.afroz@elsevier.com

mailto:b.jayabalasingham@elsevier.com
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