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Summary

• How much does research in Latin America target sustainable
development? What are the impacts?
– Approximation 1: How do research publications with authors in developing

countries target sustainable development goals?
– Approximation 2: U.N.’s Sustainable Development Goals describe well

Sustainable Development
• The U.N. Sustainable Development Goals (SDGs)
• Science and the SDGs

– Assessing SDG related research mining information in bibliometric databases
– Cases from Latin America

• Clean Energy
• Opportunities for research funding bodies to foster collaborations
• A role for fundamental Research and facilities
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Latin America

• 24 countries (35 w. Caribbean reg)

• Two main languages
• 652 million people (2020)
• GDP: PPP$ 10 trillion (2020)
• GDP per capita: PPP$ 15k (2020)
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520,042 publications in 2018-2020 with authors in Latin 
America, All fields

• In 2018-2020, 520,042 publications 
had authors in Latin America
– 5.2% of the World total, 2020
– 2.6% of the World total, 2000
– 0.8% of the World total, 1980

• Of these, 49,540 were in Physics 
and Astronomy
– 4.3% of the World total, 2020
– 3.5% of the World total, 2000
– 1.3% of the World total, 1980

• Direct connection to a sustainable 
future
– 30-60% of LatAm publications (all 

fields) target one of the U.N. SDGs
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All fields, 2018-2020: 520,042 publications with authors in Latin 
America
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2018-2020: 38% of publications (all fields) with authors in Latin 
America had international co-authors
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The 16+1 SDGs, 
all with main target dates for 2030

• SDG 01: No Poverty
• SDG 02: Zero Hunger
• SDG 03: Good Health and Well-

being
• SDG 04: Quality Education
• SDG 05: Gender Equality
• SDG 06: Clean Water and Sanitation
• SDG 07: Affordable and Clean 

Energy
• SDG 08: Decent Work and Economic 

Growth

• SDG 09: Industry, Innovation and 
Infrastructure

• SDG 10: Reduced Inequality
• SDG 11: Sustainable Cities and 

Communities
• SDG 12: Responsible Consumption 

and Production
• SDG 13: Climate Action
• SDG 14: Life Below Water
• SDG 15: Life on Land
• SDG 16: Peace, Justice and Strong 

Institutions
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U.N. SDGs: 5 interlinked dimensions

• People
– End poverty and hunger

• Planet
– Protect the planet from degradation and take urgent action on climate change.

• Prosperity
– Ensure that all human beings can enjoy prosperous and fulfilling lives and that economic, social 

and technological progress occurs in harmony with nature.
• Peace

– Foster peaceful, just and inclusive societies which are free from fear and violence. 
• Partnership

– Mobilize the means required to through a Global Partnership for Sustainable Development.

• The interlinkages and integrated nature of the Sustainable Development Goals are 
of crucial importance in ensuring that the purpose of the new Agenda is realized. 
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MINING SDG RELATED INFORMATION IN 
BIBLIOMETRIC DATABASES

The knowledge that can help the world drive SDG attainment
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What is the knowledge base that will help the world to face the 
challenges related to each SDG?

• How can this knowledge base be identified?
– Grants by funders? Publications? Research fields?
– A wide coverage, credible, and homogeneous database would be useful

• Bibliometric databases have metadata on millions of research 
publications

• Build searches that will categorize publications according to the SDGs
• One such database is Elsevier’s SCOPUS
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Quickly find relevant and trusted research, identify experts, and access reliable data, metrics and analytical tools to 
support confident decisions around research strategy – all from one database and one subscription. 

Scopus is the underlying research output mapped to SDG
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Scopus uniquely combines a comprehensive, curated abstract and citation database with enriched data and linked 
scholarly content. 



Development of the Elsevier SDG queries, 2015-2021
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https://www.elsevier.com/about/partnerships/sdg-research-mapping-initiative

Elsevier launches the 
Sustainability Science in a Global 
Landscape report (6 main 
themes) 

Sep. 2015

Expert-vetted keywords from 
Elsevier Sustainability report 
2015 mapped to 11 SDGs

Nov. 2017

Included in the development of 
THE Impact Rankings followed 
with the first launch in April 
2019

Dec. 2018

Improved queries to be more 
precise and expanded to 16 
SDGs. SDG mapping available in 
SciVal

Oct. 2019

Partnership with AURORA, 
Auckland University and SDU to 
improve the document to SDG 
mapping using query 
improvements

Apr. 2020

Update to the documents 
mapped to each SDG based on 
the partnership findings, 
improved queries and ML 
mapping model

Apr. 2021

https://elsevier.digitalcommonsdata.com/datasets/9sxdykm8s4/4

https://www.elsevier.com/about/partnerships/sdg-research-mapping-initiative
https://elsevier.digitalcommonsdata.com/datasets/9sxdykm8s4/4


World: publications by SDG, triennia starting on 1996, 2006, 
2016
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Relative Activity Index (RAI)
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Latin America: Relative Activity Index (RAI), by SDG
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Source: Elsevier, SciValSource: Elsevier, SciVal

• RAI highligths (50% above World 
average)
– SDG 02: Zero Hunger
– SDG 04: Quality Education
– SDG 06: Clean Water
– SDG 08: Decent Work
– SDG 12: Responsible consumption
– SDG 14: Life below Water
– SDG 15: Life on Land



Brazil and Mexico, 2016-2019, by SDG
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Relative Activity Index, Italy, 2011-2013 and 2018-2020
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Colombia and Chile, 2016-2019, by SDG
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SDG 07: CLEAN ENERGY RESEARCH
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South American Countries: main keyphrases on SDG 07 publications, 
2011-2020
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USA: main research topics in SDG 07: Affordable and Clean Energy
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Brazil: research topics in SDG 07, 2011-2020
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BRIC and OECD countries: % renewables in  Total Primary Energy 
Supply, by type
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From: IEA, Renewables Information 2017, Part II, Table 3 p. II.5



Higher productivity sugarcane:
84 → 148 → 212 → 381 ton/Ha??
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Sustainable Bioenergy: researchers in Brazil contribute to the 
international debate
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https://bit.ly/3gP2Fca open access download

Goldemberg J et al., “Energy Balance for 
Ethyl Alcohol Production from Crops”, 
Science 201 p. 903-906 (1978)

https://bit.ly/3gP2Fca


Bioenergy in Africa
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Bioenergy: 594 mil



FUNDAMENTAL RESEARCH AND LARGE
FACILITIES ALSO HAVE A PLACE
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Astrophysics in Chile
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FERMILAB-Unicamp-FAPESP
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Physicists Ana Machado and Ettore 
Segreto trundled their car along an 
Italian road, headed from Gran Sasso
National Laboratory…..
https://www.symmetrymagazine.org/article/
arapuca-let-there-be-light-traps



Enhancing Neutrino Detection: 
the ARAPUCA light trap 
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Deep Underground Neutrino Experiment (DUNE): ARAPUCA 
photon detector test

• Highest peak is from the ARAPUCA detector
– Ettore Segretto and Ana Amelia Machado, 

IFGW, Unicamp
• Others are from other teams (MIT, Indiana,…)
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SIRIUS, Brazilian Synchrotron Light Source:
LINAC and Booster inaugurated on Nov , 2018; first beam line in 2020
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Conclusion

• Research in Latin America connects to the sustainable development
goals

• The connection predates the SDGs
• The U.N. SDGs brougth a conveniente way to classify sustainability

related Research
• Astrophysics in Chile as a Strong point in basic Science
• Bioenergy in Brazil as an interesting case for societal and economic

impact of Research in a large scale
• Opportunities for Young Investigators with bold ideas
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