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SCIENCE AND TECHNOLOGY FOR SUSTAINABILITY PROGRAM 

Roundtable on Science and Technology for Sustainability 

Goal 

 
To mobilize, encourage, and use scientific knowledge and 

technology to help achieve sustainability goals and to support 
the implementation of sustainability practices. 
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SCIENCE AND TECHNOLOGY FOR SUSTAINABILITY PROGRAM 

Roundtable on Science and Technology for Sustainability 

 

Three principles 

– Focus on strategic needs and opportunities for science and 
technology to contribute to transition toward sustainability 

– Focus on issues for which progress requires cooperation 
among multiple sectors 

– Focus on activities where scientific knowledge and 
technology can help to advance practices that contribute 
directly to sustainability goals 
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Roundtable Members 

• David Dzombak (Co-Chair) (NAE), Carnegie Mellon University 
• Lynn Scarlett (Co-Chair), The Nature Conservancy  
• Ann Bartuska, U.S. Department of Agriculture*  
• Steve Bergman, Shell International Exploration & Production Company  
• Paulo Ferrão, University of Lisbon 
• Marilu Hastings, Cynthia and George Mitchell Foundation   
• Lek Kadeli, Environmental Protection Agency* 
• Michael Kavanaugh (NAE), Geosyntec Consultants 
• Jack Kaye, National Aeronautics and Space  Administration* 
• Mehmood Khan, PepsiCo Inc. 
• Suzette Kimball, U.S. Geological Survey*  
• Steven E. Koonin (NAS), New York University 
• Franklin Orr (NAE), U.S. Department of Energy*  
• Francis O’ Sullivan, Massachusetts Institute of Technology  
• Prabhu Pingali (NAS), Cornell University 
• Richard W. Spinrad, National Oceanic and Atmospheric Administration*  
• Michael Webber, University of Texas at Austin                            *Denotes ex-officio members 
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Measuring Progress towards Sustainability:  The State of the 
Science on Indicators and Metrics of Sustainability 

 Focus: 

• June 2015:  Indicators and Metris for Climate Change and 
Infrastructure Vulnerability 

• November 2015:  Social and Economic Indicators and 
Metrics for Urban Sustainability 

• January 2016: This workshop 

• June 2016:  Results from the series will be used to shape 
future activities of the STS program  
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Measuring Progress towards Sustainability:  The State of the 
Science on Indicators and Metrics of Sustainability 

 3 Roundtable discussions on metrics and indicators for 
sustainability (June 2015, November 2015, and June 2016) 

 

 Goals: 

• Assess progress in development & use of indicators & metrics 
for promoting sustainability 

• Identify knowledge gaps related to developing indicators that 
integrate across ecological, social, and economic sciences 
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Our Common Journey: A Transition toward Sustainability 
(NRC, 1999) 

“Success in achieving a sustainability 
transition will be determined not by the 
possession of knowledge, but by using it, 
and using it intelligently in setting goals, 
providing needed indicators and incentives, 
capturing and diffusing innovation, 
carefully examining alternatives, 
establishing effective institutions, and, 
most generally, encouraging good decisions 
and taking appropriate actions.   
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Our Common Journey: A Transition toward Sustainability 
(NRC, 1999) 

“Indicators are essential to inform society 
over the coming decades how, and to 
what extent, progress is being made in 
navigating a transition toward 
sustainability... There is no consensus on 
the appropriateness of the current sets of 
indicators or the scientific basis for 
choosing among them.” 
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Sustainability Indicators and Metrics:   
Progress and Challenges 

 Nearly 20 years after publication of Our Common Journey, 
there has been substantial progress in sustainability indicators 
and metrics. For example, we see: 

 

– Wide development and use of corporate sustainability metrics 
for nearly a decade 

– Examples of ecological indicators for assessing health of 
ecosystems   

– Estimates of the quality of sustainability governance for 
individual countries using the Environmental Sustainability Index 
and Environmental Performance Index  
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Sustainability Indicators and Metrics:   
Progress and Challenges (Cont.) 

 Despite this progress, significant challenges remain. For 
example: 

 

– Need for science-based indicators and the types of data 
and knowledge needed to support these indicators 

 

– Need for indicators and metrics that can integrate and 
inform across the three pillars of sustainability (economics, 
society, and environment) 
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Sustainability Indicators and Metrics:   
Progress and Challenges (Cont.) 

 United Nations Sustainable Development Goals (SDGs): 

 
– Highest profile sustainability effort worldwide 

– Set of targets relating to future international development, 
including 17 goals, 169 targets, and 304 associated 
indicators.   

– Given the broad nature of the SDGs, there is a need for 
wide availability of well-defined indicators grounded in 
science, with data to support them and underpin targets 
for each of the goals  
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Measuring Progress towards Sustainability:   
Indicators and Metris for Climate Change and Infrastructure Vulnerability 

June 4, 2015 
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Measuring Progress towards Sustainability:  Indicators and 
Metrics for Climate Change and Infrastructure Vulnerability 

Key issues discussed during the June 2015 meeting:  
 

• Effectiveness and Use of Indicators 

• Indicators Framework – “utility of sustainability metrics is in 
the eye of the user” 

• Addressing Uncertainty 

• Availability and Reliability of Data 

• Lack of Indicators to Address Social Issues 
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Measuring Progress towards Sustainability:   
Social and Economic Indicators for Urban Sustainability 

November 12, 2015 
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Measuring Progress towards Sustainability:   
Social and Economic Indicators for Urban Sustainability 

November 12, 2015 

Key issues discussed during the November 2015 meeting:  
 

• Progress:  Substantial thought and investment in the 
development of indicators and metrics with increasing 
sophistication over the past 15 years  

• Engagement:  Preferences and needs of stakeholders need to 
be incorporated into indicators broadly and inclusively  

• Approach:  For any indicator, the integration of processes and 
outcomes will be important   
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Measuring Progress towards Sustainability:   
Social and Economic Indicators for Urban Sustainability (Cont.) 

November 12, 2015 

Key issues discussed during the November 2015 meeting:  
 

• Incentives:  Disseminating and providing training on tools and 
metrics will help incentivize adoption of those tools  

• Metrics:  There are four key drivers to what is measured:  
(1) indicators with available data  
(2) indicators that identify significant threats and/or drivers of 
the limitations of well-being  
(3) indicators that represent what people care about  
(4) indicators that form a nexus—a collection of actions that 
drive multiple outcomes 
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Additional Information 

• Jerry Miller 
JLMiller@nas.edu, 202-334-2613 

 

• Website 
www.nas.edu/sustainability 

 

• Monthly Newsletter 
To subscribe, email sustainability@nas.edu  
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