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RESILIENCE cuts across all Global Policy Frameworks 

for Sustainability and Human Security

But today is still not operational for 

policy and finance



TODAY’s TALK

• What is resilience

• Why it is important

• Research & applications

• Opportunities to operationalize resilience



WHAT IS RESILIENCE?
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What is resilience?

The ability of a system to absorb or 
withstand perturbations and other stressors 
such that the system remains within the 
same regime, essentially maintaining its 
structure and functions. 

-- Holling
1973
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“Social-Ecological Resilience”



REGIMES SHIFTS



REGIMES SHIFTS

Folke et al. 2004



Lots of Research on REGIMES SHIFTS



WHY IS RESILIENCE IMPORTANT?

How to 



Facing the Great Acceleration

How to 

Steffen et al. 2007



To avoid planetary regime shifts

How to 

Roskcstrom et al. 2009



Need to grow more 

food than we have in 

past 10,000.

Population will grow as 

much as 30%, with 

triple GDP.

Need to bring modern 

energy services to 1-2 

billion more people
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ALL WITH LESS RELIABLE WATER, 

DECREASINGLY AVAILABLE LAND, 

PRESERVING BIODIVERSITY,

W/ NET-ZERO CAROBN EMISSION BY 2050

NOW FACE MASSIVE GLOBAL CHALLENGES

BY 2050 …



RESILIENCE

TIME

Elmquist et al.  Nature Sustainability 2019

Resilience and Sustainability

LOW RESILIENCE
CAN DISRUPT 
TO MORE 
SUSTAINABLE PATH



RESILIENCE cuts across all Global Policy Frameworks 

for Sustainability and Human Security



RESEARCH TO DATE

How to 



What Makes Human-Environmental 

Systems Resilience

How to Regenerative Capacity

Sensing Emerging Risks
Maintain

Diversity
Learning

Experimentation

Manage Slow 
changing Variable Polycentric 

Governance

Adaptive

Feedbacks
Manage 
Connectivity



HOW RESILIENCE RESEARCH IS USED…



BUT NOT YET OPERATIONAL AT SCALE…

No universal (or generalizable) 

means for tracking progress..

How do we know if a community or system 

has become more or less  resilient?

Answers essential 

to implement policies & unleash investments

“You can’t manage what you can’t measure”
-- Peter Drucker 



Global Goal “of enhancing adaptive capacity, 
strengthening resilience and reducing vulnerability
to climate change.”

Article 7 of the Paris Agreement

• What defines a resilient, vulnerable, 
and adaptive capacity of a place?  

• How do we, can we measure progress 
toward achieving this goal?

Resilience: 
Does not have metrics to scale action.



Related Concept: Vulnerability

COMMONLY USED CONCEPTS IN THE IPCC
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INTER-RELATED CONCEPTS



METRICS CRITICAL 

EVEN IF THEY ARE NOT PERFECT



“Avoid dangerous anthropogenic interference with the 
climate system”.  -UNFCCC 1992

What is dangerous?  
And how do we track progress to this goal?

Carbon Budget 

The 
threshold 
of danger

Mitigation: 
Quantitative metrics helped to scale action.



A roadmap towards 
sustainability, resilience and 
innovation in the Caribbean.

30 years of collaboration in global change research
lay the groundwork for policy frameworks  

http://www.google.co.jp/imgres?imgurl=http://www.globalcarbonproject.org/global/images/theme/gcp75.gif&imgrefurl=http://www.globalcarbonproject.org/carbonneutral/ZeroNet.htm&h=75&w=183&tbnid=UzsG9Vrge5p1tM:&zoom=1&docid=lJxPhEejxBpZoM&ei=zTGTVZ7mEdbj8AXHu734Dg&tbm=isch&ved=0CCEQMygBMAE&biw=1346&bih=599
http://www.google.co.jp/imgres?imgurl=http://www.globalcarbonproject.org/global/images/theme/gcp75.gif&imgrefurl=http://www.globalcarbonproject.org/carbonneutral/ZeroNet.htm&h=75&w=183&tbnid=UzsG9Vrge5p1tM:&zoom=1&docid=lJxPhEejxBpZoM&ei=zTGTVZ7mEdbj8AXHu734Dg&tbm=isch&ved=0CCEQMygBMAE&biw=1346&bih=599
http://www.google.co.jp/imgres?imgurl=http://www.igacproject.org/sites/all/themes/bluemasters/images/LogoFiles/IGACLogo/IGAC_300dpi_white.png&imgrefurl=http://www.igacproject.org/Logos&h=1101&w=1093&tbnid=jQT1mHEZhKuMLM:&zoom=1&docid=Sdoyf4W-FofpnM&ei=IjSTVYPSDJLM8gW0toHABQ&tbm=isch&ved=0CCAQMygAMAA
http://www.google.co.jp/imgres?imgurl=http://www.igacproject.org/sites/all/themes/bluemasters/images/LogoFiles/IGACLogo/IGAC_300dpi_white.png&imgrefurl=http://www.igacproject.org/Logos&h=1101&w=1093&tbnid=jQT1mHEZhKuMLM:&zoom=1&docid=Sdoyf4W-FofpnM&ei=IjSTVYPSDJLM8gW0toHABQ&tbm=isch&ved=0CCAQMygAMAA
http://www.earthsystemgovernance.org/
http://www.earthsystemgovernance.org/


oneHEALTH

30 years of collaboration in global change research
lay the groundwork for policy frameworks & metric

http://www.imber.info/
http://www.imber.info/
http://www.google.co.jp/imgres?imgurl=https://ugec.org/files/2015/06/AIMES-300x236.jpg&imgrefurl=https://ugec.org/&h=236&w=300&tbnid=jakdYOZuxOOzRM:&zoom=1&docid=phGUOxNL1VP1MM&ei=LDCTVZC4ONXh8AXpgo3IAg&tbm=isch&ved=0CCAQMygAMAA
http://www.google.co.jp/imgres?imgurl=https://ugec.org/files/2015/06/AIMES-300x236.jpg&imgrefurl=https://ugec.org/&h=236&w=300&tbnid=jakdYOZuxOOzRM:&zoom=1&docid=phGUOxNL1VP1MM&ei=LDCTVZC4ONXh8AXpgo3IAg&tbm=isch&ved=0CCAQMygAMAA
http://www.earthsystemgovernance.org/
http://www.earthsystemgovernance.org/
http://www.google.co.jp/imgres?imgurl=http://www.globalcarbonproject.org/global/images/theme/gcp75.gif&imgrefurl=http://www.globalcarbonproject.org/carbonneutral/ZeroNet.htm&h=75&w=183&tbnid=UzsG9Vrge5p1tM:&zoom=1&docid=lJxPhEejxBpZoM&ei=zTGTVZ7mEdbj8AXHu734Dg&tbm=isch&ved=0CCEQMygBMAE&biw=1346&bih=599
http://www.google.co.jp/imgres?imgurl=http://www.globalcarbonproject.org/global/images/theme/gcp75.gif&imgrefurl=http://www.globalcarbonproject.org/carbonneutral/ZeroNet.htm&h=75&w=183&tbnid=UzsG9Vrge5p1tM:&zoom=1&docid=lJxPhEejxBpZoM&ei=zTGTVZ7mEdbj8AXHu734Dg&tbm=isch&ved=0CCEQMygBMAE&biw=1346&bih=599
http://www.google.co.jp/imgres?imgurl=http://www.igacproject.org/sites/all/themes/bluemasters/images/LogoFiles/IGACLogo/IGAC_300dpi_white.png&imgrefurl=http://www.igacproject.org/Logos&h=1101&w=1093&tbnid=jQT1mHEZhKuMLM:&zoom=1&docid=Sdoyf4W-FofpnM&ei=IjSTVYPSDJLM8gW0toHABQ&tbm=isch&ved=0CCAQMygAMAA
http://www.google.co.jp/imgres?imgurl=http://www.igacproject.org/sites/all/themes/bluemasters/images/LogoFiles/IGACLogo/IGAC_300dpi_white.png&imgrefurl=http://www.igacproject.org/Logos&h=1101&w=1093&tbnid=jQT1mHEZhKuMLM:&zoom=1&docid=Sdoyf4W-FofpnM&ei=IjSTVYPSDJLM8gW0toHABQ&tbm=isch&ved=0CCAQMygAMAA
http://ihopenet.org/
http://ihopenet.org/
http://irg.bnu.edu.cn/index.asp
http://irg.bnu.edu.cn/index.asp
http://www.pages-igbp.org/
http://www.pages-igbp.org/
http://www.pecs-science.org/2.1a508a66139b5dba5cb1fc.html
http://www.pecs-science.org/2.1a508a66139b5dba5cb1fc.html


BUT STILL DON’T HAVE

RESILIENCE METRICS THAT ARE

- EFFECTIVE IN MULTIPLE PLACES

--GENERALIZABLE

-- GLOBALLY TRACKABLE



We need METRICS to track progress that are:
• Place based
• Generalizable
• Globally trackable 

Global Goal “of enhancing 
adaptive capacity, 
strengthening resilience and 
reducing vulnerability
to climate change.”

METRICS:  To scale investment and actions



Proxy Indicators 
determinants of Resilience

Place-based

One-size fits all

Existing Metric are all theory based not data 
based, and thus not effectively generalizable



Related Issue Social Vulnerability

•Cutter, S. L., Boruff, B. J., & Shirley, W. L. (2003). Social 
vulnerability to environmental hazards. 

CENSUS DATA



Yaqui 
Valley

People & Pixels to scale from bottom up

Place-based
Generalizable





Nw sources of data of finer sale dataNEW DATA & ANALYSTICS →
Open up NEW APPROACHES TO RESILIENCE METRICS



NEW DATA & ANALYSTICS →
Data and pattern-based approached to complement theory

ON CAUSE



We need a focused 

transdisciplinary research-based 

approach for resilience metrics

Place based

Generalizable

Globally trackable

Which requires a data analytics approach



The data and the theory are now there to scale
we just need to work together 

to make it happen

How to operationalize resilience to 
scale?

A DATA-BASED, TRANSDISCIPLINARY APPROACH



BIG DATA,

PATTERNS, 

SCALE

THEORY,

SMALL DATA, 

PLACE-BACED



Thank you!


