SPRINGER NATURE

e
""lll“lll“l“\\ \\

lllllll
W /I ﬂll//;l fllllll Illllllllllllll

July 2025
Engineering & SDG
researchreport




2 | Engineering & SDG Research Report springernature.com

Table of contents

INErOAUCTION ottt e 3
Overview of SDGSaNd engineering ........ovveiini i 3
Trend analysis . ..o 3
Generalresearchtrendsinengineering ...... ..o, 4
Trendsin SDG-related engineeringresearch ... iiian. 6
Impactof SDGengineeringresearch ... ... ..o, 8
Globalresearchlandscape ... 10
TopresearchinStitULIONS. . ... o. it 12
Interdisciplinaryresearch OUtpUL. ........ouieii i 14
Impactfulinterdisciplinary collaboration ..., 15
OULIOOK L et 16

CONCIUSION sttt e e 16



3| Engineering & SDG Research Report

Introduction

Engineering hastraditionallybeen at the forefront of tackling complex challenges, so
itisonlynatural that thediscipline playsacentralroleinaddressing some of the most
pressing globalissuesidentified by the United Nations Sustainable Development Goals
(SDGs). Thisreport explores the extent towhich engineeringisengagingin
interdisciplinary collaboration todrive progresson these goals.

Through ananalysis of research output, policy documents, available funding, and
citation metrics, we show thereach of engineering-led efforts. Additionally, thereport
examines the broader globalresearch landscape, highlighting interdisciplinary
collaborationandidentifyingemergingresearch trends that are shaping the future of
engineeringand sustainable development.

Overview of SDGs and engineering

WhentheUNlaunched the SDGsin 2015, theysetan ambitious agenda: end poverty,
protectourplanet,and create prosperity foreveryone. Engineering, withits problem-
solvingapproach and technologicalinnovations, has the potential to be instrumental
inaddressing thesechallenges head-on.

773y SUSTAINABLE ™ s"
%@ DEVELOPMENT ’-‘.“'ALS

N 1GODD HEALTH QUALITY GENDER CLEAN WATER
POVERTY AND WELL-BEING EDUCATION [EQUALITY AND SANITATION

il

DECENT WORK AND 10 REDUCED
ECONOMIC GROWTH INEQUALITIES

13 CLIMATE 1 LIFE 16 PEACE, JUSTICE 17 PARTHERSHIPS
ACTION BELOW WATER AND STRONG FOR THE GOALS
INSTITUTIONS

D)o ¥

Trend analysis

Toexamine howengineering research hasevolvedinresponse the SDGs, we
leveraged SN Insights, apowerfulanalyticstool. Thisenabled ustotrack shiftsinthe
engineeringlandscapeacrossarange of publishersandresearch types, withafocus
on SDG-related developments.

In collaborationwith editorial colleagues at Nature Portfolio, we also gathered
illustrative examplesthat highlightinterdisciplinary collaborationand emerging
trends gainingmomentum.

springernature.com

For thisreport,we analyzed
research outputwithinthe
Field of Research (ANZSRC
2020) for Engineering (code
40) thatincludes atleastone
of the SDGs. SN Insights has
implemented the UN SDGs as
aclassificationscheme,
covering areasofresearch
associated with one or more
SDGsrecognizing that many
of the SDGs areinterrelated.
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Generalresearch trends
inengineering

Toestablishabaseline, we first examined overall engineeringresearch
outputand found thatitissteadilyincreasing.

Output: Engineeringresearch hasincreased from 65,000 articles peryearin 2014 to
130,000 articlesin 2024.

Policyimpact: Engineeringresearch hasawiderimpactonnationalandinternational
policy, too, withrelated policy documentsup 47% — though this growth hasn’t been as
steadyasresearchoutputwithadipin 2018 and 2019. Thisdip does not correlate with
trendsinthewiderresearch output however thereason has not beidentified. Thedipin
2020and 2021is most likelyattributed tothe coronapandemicandisinlinewith other
research categories.

Funding: Investorsand funders are backing engineering innovation, increasing support
from $14.68 billion to nearly $22 billion —a50% boost that’s fueling new discoveries.

Number of engineering publications by year
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Exported: March 24,2025
Criteria: Field of Research (SNZSRC2020) is 40 Engineering

springernature.com

&

« . )
Engineering research output
has morethen doubled inthe

3]
last 10 years




5| Engineering & SDG Research Report

Number of engineering related policy documents
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Trendsin SDG-related
engineeringresearch

Next, we examined the same metrics when considering engineering
researchrelatedtoatleast one of the SDGs. This shows that the growth
appears to be even more pronounced.

Output: SDG-focused engineeringresearch outputhasincreased — growing more than
threetimesfasterthan generalengineeringresearchwitha356%increase.
Policyimpact: Thisresearchisinfluencing governance, with policydocuments more
thandoubling (116% increase). The graph below shows how this compares to other
research fieldsandengineeringisleadingthe way.

Funding: Money followsimpact. Funding for SDGengineering nearly doubled to $10.12
billion between 2014 and 2024. Fundersrecognize that thiswork matters.

SDG-related engineering research publications over time
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These numbers highlight the
valueof engineering
researchinaddressingthe
SDGs, withsupportfrom
funding streamsand
application through policy
documents.
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SDG-related engineering policy documents published over time
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Impactof SDG
engineeringresearch

Theimpactof engineeringresearchrelated to SDGsisevidentinthe
rising number of citations and open access publications.

Citations: Citationsindicateresearchimpact by showingitsinfluence on subsequent
studies. Ahighercountreflectsrelevance and validation within the academic
community. Theresults below show citations climbing steadily year after year.

Open Access: Between 2016 and 2024,38% of all SDG-related engineering research was
publishedasopenaccessandisfreelyavailabletothe public. These open-accesssources
accountfor35% of the total citations. It maybe surprisingto some that the mean
percentage of citations forall OA publicationsis lower than closed publications. It
appearsthe openaccesscitationsadvantage (OACA)is notevidentin this subset which
isinlinewithresearch but furtheranalysiswould berequired toidentify why.

More citations can mean awider influence. More open access means more people can
usethesesolutions. Researchinthis fieldis contributingtoamoreinclusive,
collaborative community focused onsolving our biggest challenges.

SDG-related engineering research citations over time
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SDG-related engineering publications over time: Open access
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SDG-related engineering research: OA comparison 2016 -2024

Researchtype Publications Citations | Citations(mean)
Closedresearch 1,121,237 21,844,564 19.48
AllOA 702,584 11,918,118 16.96
Total (allresearch) | 1,823,821 33,762,682 18.51

Top publishers by engineering/SDG output and Relative Citation Ratio
(RCR)

2018 2017 2018 2019 2020 2021 2022 2023 2024

Publisher Publications | RCR*mean
SpringerNature 226,769 1.86
Elsevier 653,709 1.64
Wiley 110,035 1.61
American Chemical Society (ACS) 78,304 1.49
Royal Society of Chemistry (RSC) 44,674 1.29
MDPI 127,262 1.12
ASME International 49,767 1.04
Institute of Electrical and Electronics Engineers (IEEE) 560,458 0.86
Taylor & Francis 72,484 0.77

Source: http://sn-insights.dimensions.ai
Exported: March 24,2025

Criteria: My groups is SDG; Field of Research
(SNZSRC2020) is 40 Engineering
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Closed - published in journal or book which
requiresasubscriptionorpurchaseto read.
AllOA - alltypes of OA published research
Gold - freely availableimmediately on
publicationunderanopen license

Green - Usually freely available after
embargo period, rights/re-use may be limited
Bronze - Freetoreadonthepublisher page
butlacksaclearidentifiable license

Hybrid - Published inasubscription journal
thatallowsopenaccess publication of
individual articles.

*The Relative Citation Ratio (RCR) indicates
therelative citation performanceofa
publication when comparing its citation rate
tothatofotherpublicationsinitsarea of
research. Avalue of morethan 1.0 showsa
citationrate above average. Thearticle’sarea
ofresearch is defined by the articles that have
beencited alongsideit. The RCR s calculated
forall PubMed publications which are at least
2yearsold.
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Global research
landscape

Addressing the SDGsisa global priority, with significant contributions
fromvarious countries.

Chinaleadsin SDGengineeringresearch, producing nearlyaquarter of thetotal,
followed by the US (13%) and India (6%). Chinaemerged asaleading contributorto
engineeringresearcharound 2010 and has maintained strong momentumsince. Its
engagementin SDG-related engineering reflectsafocus on both economic
developmentandsustainability.

Indiaisemergingasamajor player, with their SDGengineering research growingeven
fasterthantheirgeneral engineeringoutput. Thisreflects a global shift — solving our
planet’sbiggest challengesrequireseveryone’sinvolvement.

Top SDG-related engineering research producing countries by number of
pubications
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World map of research output

Source: http://sn-insights.dimensions.ai
Exported: March 24,2025
1 Criteria: My groups is SDG; Field of Research (SNZSRC2020) is 40 Engineering

Funding sources

Chinaiscurrentlythelargest contributorto engineering-SDGresearch funding, with
European and South Korean funders also making substantial investments. Financial
support for thiswork extends across multiple regions, underscoring the global
commitmenttoadvancing the SDGs.

Top funding agencies by number of publications
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Topresearchinstitutions

Takingacloserlook atwhichinstitutions and organizations around the
world are producing engineering-SDGresearch, we canseeatruly

global effort.

Chineseinstitutionsdominate theraw output numbers, takingall top 10 spots. But
whenwe look atresearch qualityand publicimpact, we seeadifferent picture. Using
the Relative Citation Ratio (how often work s cited) and Altmetric Attention Scores

(online mentions), top performers come fromall over the world.

Top research organization by RCR

springernature.com

Name Country Publications RCR(mean)
SLAC National Accelerator Laboratory (SLAC) United States 873 4.88
Drexel University United States 1,768 4.3
Menoufia University Egypt 1,031 4.24
Stanford University (SU) United States 6,186 3.37
Chitkara University India 1,406 33
Electric Power Research Institute (EPRI) United States 1,15 3.1
GLAUniversity India 1,334 2.97
GraphicEraUniversity (GEIT) India 1,083 2.97
Lovely Professional University India 2,025 2.96
Harvard University United States 2,941 2.95
Ecole Polytechnique Fédérale de Lausanne (EPFL) Switzerland 4,697 2.91
University of Adelaide Australia 2,710 2.88
University of Liverpool United Kingdom 2,102 2.88
AlJoufUniversity SaudiArabia 852 2.88
Mississippi State University (MSU) United States 1,463 2.87
University of Notre Dame United States 1,423 2.87
Mahatma GandhiUniversity (MGU ) India 984 2.82
University of Cyprus (UCY) Cyprus 1,037 2.81
California Institute of Technology (CIT) United States 2,094 2.77
Saveetha Institute of Medical And Technical Sciences (SIMATS) India 3,095 2.69

Source: http://sn-insights.dimensions.ai
Exported: March 24,2025

Criteria: My groups is SDG; Field of Research (SNZSRC2020) is 40 Engineering




13 | Engineering & SDG Research Report

Topresearch organization by attention

The Altmetric Attention Scoreisaweighted count of all of the online attention
Altmetrichave foundforanindividual research output. Thisincludes mentionsin
public policydocumentsandreferencesin Wikipedia, mainstream news, social

networks, blogs,and more.

Name

Country

Publications

springernature.com

Publications with
attention (%)

University College London (UCL)
University of Alicante (UA)

SLAC National Accelerator Laboratory (SLAC)

Utrecht University

University of Chicago (UC)

Autonomous University of Barcelona (UAB)

Harvard University

University of Helsinki (UH)

Institute of Materials Research and Engineering (IMRE)
Wageningen University & Research (WUR)

JointResearch Centre (JRC)

University of Santiago de Compostela (USC)

Yale University

Suzhou Institute of Nano-tech and Nano-bionics (SINANO)
Helmholtz-Zentrum Berlin fiir Materialienund Energie
Italian Institute of Technology

Institute of Physics (I0OP)

National Synchrotron Radiation Laboratory (NSRL)
National Synchrotron Radiation Research Center (NSRRC)

Rice University

Source: http://sn-insights.dimensions.ai
Exported: March 24,2025

UnitedKingdom
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United States
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United States
Spain
United States
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Singapore
Netherlands
Italy
Spain
United States
China
Germany
Italy
China
China
Taiwan

United States

Criteria: My groups is SDG; Field of Research (SNZSRC2020) is 40 Engineering
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1393

1,160
959
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1715
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864

1,814

57.22
53.66
51.89
50.28
491
4835
48.28
4776
4739
473
47.29
47.28
4:6.45
45
44,94
44,64
44,49
4333
43.06
4272
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Interdisciplinary
research output

The SDGs span multipledisciplines,requiringresearch thatis equally
interdisciplinary. Collaborative efforts between engineers and
experts from other fields have the potential to lead to more
comprehensive and effective solutions.

Interdisciplinaryresearch has grown by 258% between 2014 and 2024, outpacing the
growth of engineeringresearch overall (231%). This trend gives us asense of a
transformationin how problems get solved.

Two factorsaredriving this cross-disciplinary boom: new technologies that make
collaboration easier,and dedicated interdisciplinaryresearch centers thatbring
diverse expertstogethertofoster collaboration.

Multidisciplinaryresearch - Increase (%)

600

1000% 967
800%
600%
550
400% 368 379
344
301 304
277 280 277
200% |
Increase
m 32 Biomedical and Clinical Sciences 33 Built Environment and Design
m 34 Chemical Sciences m 35 Commerce, Management, Tourism and Services
m 36 Creative Writing = 41 Environmental Sciences m 42 Health Sciences

m 43 History, Hertigage and Archaeology = 46 Information and Computting

m 48 Law & Legal Studies m 52 Psychology

Source: http://sn-insights.dimensions.ai
Exported: March 24,2025
Criteria: My groups is SDG; Field of Research (SNZSRC2020) is 40 Engineering
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Therearealso seeopportunitiesforbetterinterdisciplinary collaboration. For
example, thereareinherentdifferencesin epistemologiesandresearch methodsin
electricalengineeringandearth science. Interms of climate change, thisdivide slows
progresstowardslong-term sustainabilityin global energy systems, prompting
dialogues between thedisciplines to enable effective interdisciplinary collaborations.

Aswith general multidisciplinary engineeringresearch, engineering-SDG-related
outputhasbeenaheadof otherdisciplinesand continuestoadvanceatadistinct pace
overthe10-year period examined.

Multidisciplinaryresearch - Through theyears
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8,000
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=O= 36 Creative Writing -O- 37 Earth Sciences =O- 38 Economics 39 Education
-O- 41 Environmental Sciences -0~ 42 Health Sciences
-O- 43 History, Hertigage and Archaeology -O- 44 Human Society
=0~ 45 Indigenous Studies  -C- 46 Information and Computting
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-O- 49 Mathematical Sciences -O- 50 Philosophy and Religious Studies

-O- 51 Physical Sciences -0~ 52 Psychology -C- Engineering

Source: http://sn-insights.dimensions.ai
Exported: March 24,2025
Criteria: My groups is SDG; Field of Research (SNZSRC2020) is 40 Engineering
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Impactful
iInterdisciplinary
collaboration

Today's engineers are breaking out of traditional boundaries, driving
progress across the SDGs through collaboration.

When engineers collaborate with professionals from diverse disciplines, they can
developsolutionswith lastingimpact. Here are some notable examplees - all featured
in Nature Portfolio journals - thatareinfluencing policy,advancingindustries and
enhancing quality of life.

Cutting aviation emissions by 2030

While planes are essential for global connection, they’re major climate culprits. Our
groundbreakingresearch brings aerospace engineersand atmospheric chemists
togethertotackleboth CO,and non-CO, emissions. Thisworkisalready influencing
internationalaviation standards and forms the cornerstone of our Cleaner Flight
research collection, where we're leading the conversation on sustainable air travel.

Keeping life-saving equipment working where it's needed most
Inresource-poor hospitals, 70% of medical equipment sits broken. Engineering
World Health, featuredin our Nature Biomedical Engineering spotlight, trains
engineerstoinstallandrepaircritical equipment worldwide. This practical
application of engineering knowledge has restored functionality to medical
equipmentserving millions of patients — proving that sometimes the most
importantinnovationis makingexisting technologyworkreliably. Read more here.

Engineering food security fora growing planet

With traditional agriculture struggling to feed 8 billion people sustainably, our Future of
Foodfocusissueexplored cutting-edge bioengineering solutions. From lab-grown
proteins thatincrease plants’ water-stresstolerance tonanotechnologiesthatimprove
crop photosynthesis, these innovations publishedin our journalsare already attracting
billionsininvestment. Beyondjust geneticengineering, these approachesrepresent
entirely new food production paradigms with dramatically smaller environmental
footprints.

Virtualreplicasdrivingreal-world improvements

Digital twins —virtual models that mirror physical systemsinreal-time — are
revolutionizing industries from manufacturing tourban planning. Research published
inourjournalshasovercome key challengesin modelaccuracyand datacompleteness,
enablingdigital twins to predict failures before they happenand optimize systems
whilerunning. While still evolving, this technologyis already saving companies millions
in maintenance costsandreducingenergy consumptionin smart buildings.

springernature.com
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https://www.nature.com/collections/cjghegddee
https://www.nature.com/articles/s43588-024-00603-w#Sec26
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Outlook

Whatis the future direction of SDG engineering engineering? Nature
Portfolio editors,who closely track emerging trends, have identified
four key areas positioned foradvancements.

Sustainable andresilientinfrastructure: Focusoninfrastructure that can withstand,
prepare for, recover from,and adapt following disruptions.

Frugal bioengineering: Emphasis onaccessibility, affordability,and robustnessin
bioengineering solutions.

Alinbiomedical research: Rapid growthin Alapplicationsfordrugdiscovery, disease
diagnosis,and treatment optimization.

Digital twins: Development of a “whole digital twin” concept for application within
manufacturing, healthcare, construction,automotive and aerospace.

Conclusion

Looking ahead, Alintegration, sustainable design principles,and
frugal engineering are expected toshape the next generation of
innovative solutions.

Springer Nature remains committed to facilitating this global dialogue by publishing
research thattranslatesideasintoimpactfuladvancements.

Thedatahighlightsengineering’s growingroleinadvancing the SDGs, with significant
increasesin funding, research output, andinterdisciplinary collaboration. As these
trends continue, engineersare well-positioned to contribute to addressing global
challenges.

springernature.com
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