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Abstract

The central challenge of the 21st century is to develop economic, social, and governance systems
capable of ending poverty and achieving sustainable levels of population and consumption while
securing the life-support systems underpinning current and future human well-being. Essential to
meeting this challenge is the incorporation of natural capital and the ecosystem services it provides
into decision-making. We explore progress and crucial gaps at this frontier, reflecting upon the 10y
since the Millennium Ecosystem Assessment. We focus on three key dimensions of progress and
ongoing challenges: raising awareness of the interdependence of ecosystems and human well-being,
advancing the fundamental interdisciplinary science of ecosystem services, and implementing this
science in decisions to restore natural capital and use it sustainably. Awareness of human
dependence on nature is at an all-time high, the science of ecosystem services is rapidly advancing,
and talk of natural capital is now common from governments to corporate boardrooms. However,
successful implementation is still in early stages. We explore why ecosystem service information has
yet to fundamentally change decision-making and suggest a path forward that emphasizes: (/)
developing solid evidence linking decisions to impacts on natural capital and ecosystem services, and
then to human well-being; (i) working closely with leaders in government, business, and civil society
to develop the knowledge, tools, and practices necessary to integrate natural capital and ecosystem
services into everyday decision-making; and (/ii) reforming institutions to change policy and practices

to better align private short-term goals with societal long-term goals.

Continue Reading

VIEW PDF FULL TEXT

References

1

A Maddison Contours of the World Economy 1-2030 AD: Essays in Macro-Economic History (Oxford Univ
Press, Oxford, 2007).

Google Scholar
?

NOW READING:

PNAS

Natural capital and ecosystem services informing decisions: From promise to practice



https://www.pnas.org/doi/reader/10.1073/pnas.1503751112
https://www.pnas.org/doi/full/10.1073/pnas.1503751112
https://scholar.google.com/scholar_lookup?title=Contours+of+the+World+Economy+1%E2%80%932030+AD%3A+Essays+in+Macro-Economic+History&author=A+Maddison&publication_year=2007
https://www.pnas.org/#facebook
https://www.pnas.org/#x
https://www.pnas.org/#bluesky
https://www.pnas.org/#linkedin
https://www.pnas.org/#email
mailto:anne.guerry@stanford.edu
https://www.pnas.org/action/addCitationAlert?doi=10.1073%2Fpnas.1503751112
https://www.pnas.org/personalize/addFavoritePublication?doi=10.1073%2Fpnas.1503751112
https://www.pnas.org/doi/epdf/10.1073/pnas.1503751112
https://www.pnas.org/topic/type/intro
https://www.pnas.org/topic/sustainability-bio
https://doi.org/10.1073/pnas.1503751112
https://www.pnas.org/help/cookie-policy
https://www.pnas.org/help/cookie-policy
https://www.pnas.org/
https://www.pnas.org/action/addCitationAlert?doi=10.1073%2Fpnas.1503751112
https://www.pnas.org/personalize/addFavoritePublication?doi=10.1073%2Fpnas.1503751112
https://www.pnas.org/doi/epdf/10.1073/pnas.1503751112

. Accessed May 21, 2015. (2014).

Google Scholar

SHOW ALL REFERENCES

VIEW FULL TEXT

DOWNLOAD PDF

Further reading in this issue

RESEARCH ARTICLE = JUNE 15,2015 &

Embedding ecosystem services in coastal
planning leads to better outcomes for
people and nature

Katie K. Arkema, Gregory M. Verutes, [...] Anne D. Guerry

RESEARCH ARTICLE =~ JUNE 15,2015 &

Spatial patterns of agricultural expansion
determine impacts on biodiversity and
carbon storage

Rebecca Chaplin-Kramer, Richard P. Sharp, [...] Peter M. Kareiva

Trending ©

RESEARCH ARTICLE | MAY 27,2025 | @

A green dichromophoric protein enabling
foliage mimicry in arthropods

Our research sheds light on the fascinating molecular

mechanism behind the insect green camouflage, a mystery tha...

Nikita A. Egorkin, Anatoly M. Aleksin, [...] Nikolai N. Sluchanko

RESEARCH ARTICLE | FEBRUARY 27,2012 | @
Higher social class predicts increased
unethical behavior

Seven studies using experimental and naturalistic methods

reveal that upper-class individuals behave more unethically th...
Paul K. Piff, Daniel M. Stancato, [...] Dacher Keltner

NOW READING:

RESEARCH ARTICLE = JUNE 15,2015 @&

Conserving tropical biodiversity via market
forces and spatial targeting

lan J. Bateman, Emma Coombes, [...] Andrew R. Watkinson

RESEARCH ARTICLE | APRIL 17,2023 | @

What can machine learning teach us about
habit formation? Evidence from exercise and
hygiene

Psychology and neuroscience define habit as a type of decision

process in which the same behavior is executed in the same...
Anastasia Buyalskaya, Hung Ho, [...] Colin Camerer

PNAS <| A O 9 | [=)POF

Natural capital and ecosystem services informing decisions: From promise to practice



https://www.pnas.org/doi/full/10.1073/pnas.1503751112
https://www.pnas.org/doi/pdf/10.1073/pnas.1503751112?download=true
https://scholar.google.com/scholar?q=%3B+Millenium+Ecosystem+Assessment+Panel%2C+Ecosystems+and+Human+Well-Being%3A+Synthesis.+Millenium+Ecosystem+Assessment+Series+%28Island+Press%2C+Washington%2C+DC%29.+%282005%29.
http://www.ipcc.ch/report/ar5/wg2/
https://scholar.google.com/scholar?q=%3B+Intergovernmental+Panel+on+Climate+Change+%28IPCC%29%2C+Climate+Change+2014%3A+Impacts%2C+Adaptation%2C+and+Vulnerability.+Working+Group+II+Contribution+to+the+IPCC+5th+Assessment+Report+%28IPCC%29.+Available+at+www.ipcc.ch%2Freport%2Far5%2Fwg2%2F.+Accessed+May+21%2C+2015.+%282014%29.
https://www.pnas.org/topic/type/research-article
https://www.pnas.org/doi/10.1073/pnas.1406483112
https://www.pnas.org/author/Arkema%2C+Katie+K
https://www.pnas.org/author/Verutes%2C+Gregory+M
https://www.pnas.org/author/Guerry%2C+Anne+D
https://www.pnas.org/topic/type/research-article
https://www.pnas.org/doi/10.1073/pnas.1406484112
https://www.pnas.org/author/Bateman%2C+Ian+J
https://www.pnas.org/author/Coombes%2C+Emma
https://www.pnas.org/author/Watkinson%2C+Andrew+R
https://www.pnas.org/topic/type/research-article
https://www.pnas.org/doi/10.1073/pnas.1406485112
https://www.pnas.org/author/Chaplin-Kramer%2C+Rebecca
https://www.pnas.org/author/Sharp%2C+Richard+P
https://www.pnas.org/author/Kareiva%2C+Peter+M
https://www.pnas.org/topic/type/research-article
https://www.pnas.org/doi/10.1073/pnas.2502567122
https://www.pnas.org/author/Egorkin%2C+Nikita+A
https://www.pnas.org/author/Aleksin%2C+Anatoly+M
https://www.pnas.org/author/Sluchanko%2C+Nikolai+N
https://www.pnas.org/topic/type/research-article
https://www.pnas.org/doi/10.1073/pnas.2216115120
https://www.pnas.org/author/Buyalskaya%2C+Anastasia
https://www.pnas.org/author/Ho%2C+Hung
https://www.pnas.org/author/Camerer%2C+Colin
https://www.pnas.org/topic/type/research-article
https://www.pnas.org/doi/10.1073/pnas.1118373109
https://www.pnas.org/author/Piff%2C+Paul+K
https://www.pnas.org/author/Stancato%2C+Daniel+M
https://www.pnas.org/author/Keltner%2C+Dacher
https://www.pnas.org/trending
https://www.pnas.org/
https://www.pnas.org/action/addCitationAlert?doi=10.1073%2Fpnas.1503751112
https://www.pnas.org/personalize/addFavoritePublication?doi=10.1073%2Fpnas.1503751112
https://www.pnas.org/doi/epdf/10.1073/pnas.1503751112

Sign up for the
PNAS Highlights newsletter

SUBSCRIBE FOR RESEARCH UPDATES

BROWSE

CURRENT ISSUE
PNAS NEXUS

SPECIAL FEATURES

Proceedings of the
National Academy of Sciences LIST OF ISSUES
——

of the United States of America
TOPICS, COLLECTIONS, AND ARTICLE TYPES

PNAS IN THE NEWS
#][x]we/[@]]in]

JOURNAL CLUB

MULTIMEDIA

PODCASTS

EARLY-CAREER RESEARCHERS

Copyright © 2026 National Academy of Sciences. All rights reserved. | Online ISSN 1091-6490
PNAS is a partner of CHORUS, CLOCKSS, COPE, Crossref, ORCID, and Research4Life.

INFORMATION

ABOUT

SUSTAINABLE DEVELOPMENT GOALS
EDITORIAL BOARD

AUTHORS

REVIEWERS

SUBSCRIBERS

LIBRARIANS

PRESS

COZZARELLI PRIZE

PNAS UPDATES

Contact | Site Map | Terms & Privacy Policy
| Accessibility



https://www.pnas.org/pnas-highlights
https://www.pnas.org/
https://www.facebook.com/pages/PNAS/18262365099
https://twitter.com/PNASNews
https://bsky.app/profile/pnas.org
https://www.youtube.com/channel/UCYjvFEQMgH6ou8fSYfiOKCw
https://www.linkedin.com/showcase/pnas-news/
https://www.pnas.org/email-alerts-and-rss
https://www.pnas.org/about/rss
https://www.pnas.org/toc/pnas/current
https://academic.oup.com/pnasnexus
https://www.pnas.org/about/special-features
https://www.pnas.org/loi/pnas
https://www.pnas.org/about/topics-collections-article-types
https://www.pnas.org/about/pnas-in-the-news
https://www.pnas.org/front-matter
https://www.pnas.org/journal-club
https://www.pnas.org/multimedia
https://www.pnas.org/about/science-sessions-podcast
https://www.pnas.org/early-career-researchers
https://www.pnas.org/about
https://www.pnas.org/sustainable-development-goals
https://www.pnas.org/about/editorial-board
https://www.pnas.org/author-center
https://www.pnas.org/reviewer
https://www.pnas.org/subscriptions
https://www.pnas.org/librarians
https://www.pnas.org/about/press
https://www.pnas.org/about/cozzarelli-prize
https://www.pnas.org/updates
https://www.pnas.org/about/staff-directory
https://www.pnas.org/about/site-map
https://www.pnas.org/about/terms
https://www.pnas.org/about/accessibility

