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AGENDA 
 
Meeting Goals:   

 Examine scientific progress and gaps in six cross-cutting themes that are relevant to almost all 
research and innovation efforts for sustainability and that have the potential to improve the 
efficacy of those efforts.  

 Provide scientific input to the discussions of the National Academy of Sciences (NAS) Grand 
Challenges in Science and the Nobel Prize Summit science session in Spring 2021.   

 
 

Monday, November 30, 2020 

 
8:00 am  Welcome from the National Academy of Sciences 

Marcia McNutt (NAS), National Academy of Sciences   
 
8:05 am   Goals for the Workshop and Framing Remarks 

Pamela Matson (NAS), Stanford University, Workshop Co-Chair 
William Clark (NAS), Harvard University, Workshop Co-Chair  
 

8:30 am Panel I:  Measuring Progress Toward Sustainable Development 
A major challenge in sustainability science is empirically measuring progress towards 
sustainable development. Much work to date has focused on multiple indicators of past 
trends, which is part of the picture, but does not address what is likely to happen in the 
future (prediction) nor provide an evaluation of tradeoffs among indicators (valuation). 
This panel will feature recent advances in measurement that incorporate: (1) forward-
looking models; (2) uncertainty including potential tipping points; (3) valuation of 
components of sustainable development; (4) inequalities in the distribution of benefits 
and risks; and (5) connections among places (e.g. trade patterns, externalities).   
 
Moderator: Stephen Polasky (NAS), University of Minnesota 
Panelists: 

 Shunsuke Managi, Kyushu University  
Measuring sustainable progress: global outlook 

 Eli Fenichel, Yale University  
What to measure, not how to measure it 

 Marshall Burke, Stanford University  
Using satellite imagery to understand and promote sustainable development  

 Elena Irwin, Ohio State University 
Downscaling sustainability theory and measurement to subnational regional 
scales: Conceptual and empirical challenges 

Discussant: Catherine Kling (NAS), Cornell University 
 
10:00 am  BREAK  
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10:15 am Panel II:  Promoting Equity and Justice in Sustainability Efforts 
Sustainability science has made extraordinary progress to advance knowledge and 
identified models for greater wellbeing and environmental conservation—even if 
progress on environmental goals remains uncertain and patchy. But the practical 
realization of greater environmental equity and social justice—despite decades of calls by 
researchers and practitioners alike—requires far more attention. Limited progress on 
equity threatens future achievement of all other sustainability goals—indeed, equity, 
justice, and sustainability can no longer be seen as separable, if ever they were! 
Participants in our panel will collectively contribute to a more transparent understanding 
of the role of power, learning, networks, and institutions for building the alliances that 
durably support more equitable and just outcomes for sustainability in its multiple 
dimensions and at cascading societal levels.  
 
Moderator: Arun Agrawal (NAS), University of Michigan 
Panelists: 

 Melissa Leach, University of Sussex 
Equity and sustainability: reflecting on the interactions  

 Laura Pulido, University of Oregon  
White Supremacy as Roadblock to Sustainability 

 Jaboury Ghazoul, Swiss Federal Institute of Technology  
Leveling the landscape management playing field 

 Flor Avelino, Erasmus University  
Power in transition? Power perspectives on transformative social innovation 

Discussant: Yadvinder Malhi, Oxford University 
 
11:45 am Adjourn 
 

 

Tuesday, December 1, 2020 

 
8:00 am  Welcome and Re-Cap from Previous Day 

Pamela Matson (NAS), Stanford University, Workshop Co-Chair 
William Clark (NAS), Harvard University, Workshop Co-Chair  
 

8:15 am Panel III:  Adapting to Shocks and Surprise 
Adaptation concerns not only the dynamic interplay of people, communities, societies, 
cultures but also the coevolution of people and nature as part of the biosphere and now 
also at global levels. The panel will focus on capacities for dealing with shocks and 
surprises as part of strategies for learning and developing with change and what this 
implies for living in the more turbulent times of the Anthropocene. Panelists will present 
and discuss findings in relation to climate change, biodiversity loss, inequality, 
technological change and biosphere stewardship and in the context of just and sustainable 
futures. 
 
Moderator: Carl Folke (NAS), Royal Swedish Academy of Sciences 
Panelists: 

 Victor Galaz, Stockholm University  
Anthropocene risks: connectivity, shocks and surprise 

 Christina Hicks, Lancaster University  
Adaptive capacities from a local context: knowledge, agency, and voice 

 Marty Anderies, Arizona State University  
Surprises from within: navigating variability across scales in social-ecological 
system dynamics 
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 Belinda Reyers, University of Pretoria  
Resilience capacities and sustainable development in intertwined social-
ecological systems 

Discussant: Neil Adger, University of Exeter  
 
9:45 am  BREAK  
 
10:00 am Panel IV:  Fostering Innovation for Transformational Change 

 A critical challenge for sustainability is to identify key leverage points to foster positive 
“game-changing” transformations towards green energy systems, sustainable land and 
resource management, environmentally- and socially-friendly corporate practice, 
equitable economic development, and other goals. The session examines advances in 
understanding the behavior of complex adaptive systems and the dynamics that either 
prevent or promote transformations towards sustainability across varying scales and types 
of human organization and socio-ecological systems. Research on transformations aims 
to inform policies, management, and technological development to promote positive, 
large-scale shifts towards sustainability.  
 
Moderator: Ruth DeFries (NAS), Columbia University 
Panelists: 

 Frank Geels, The University of Manchester  
A socio-technical transitions perspective on sustainability transformations 

 Reinette (Oonsie) Biggs, Stellenbosch University  
Seeds of good Anthropocenes: fostering transformational change toward 
sustainable futures 

 Garry Peterson, Stockholm University  
Resilience, collapse, & transformation: strategies for navigating turbulent times 

 Harini Nagendra, Azim Premji University  
Through education, research and practice: seeking new imaginations of 
transformation from the global south 

Discussant: Stephen Carpenter (NAS), University of Wisconsin-Madison 
  

11:30 am Adjourn  
 

 

Wednesday, December 2, 2020 

 
8:00 am  Welcome and Re-Cap from Previous Day 

Pamela Matson (NAS), Stanford University, Workshop Co-Chair 
William Clark (NAS), Harvard University, Workshop Co-Chair  
 

8:15 am Panel V:  Linking Knowledge with Action 
This panel will discuss successes and lessons from social science research on linking 
knowledge to action in the sustainability sciences, especially for the cases of climate and 
biodiversity, including actors such as universities, think tanks, governments,  business 
and nongovernmental organizations and through concepts that include co-production, 
boundary work, and climate and ecosystem services. 
 
Moderator: Diana Liverman (NAS), University of Arizona 
Panelists: 

 Maria Carmen Lemos, University of Michigan  
Scaling up user engagement: increasing participation, actionable knowledge, 
and impact 
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 Esther Turnhout, Wageninen University  
Transforming global environmental science to become more responsive to 
diverse user needs 

 Meaghan Daly, University of New England  
The role of power in producing actionable knowledge: examining the case of 
climate services 

 Sarah Burch, University of Waterloo  
Deepening community-based sustainability transformations: the case for 
capacity-building in small business ecosystems 

Discussant: Lorrae Van Kerkhoff, The Australian National University 
 

9:45 am  BREAK 
 
10:00 am Panel VI:  Managing and Governing Complex Nature-Society Systems 

We conceptualize “governance” as the process of devising institutions and following 
practices for making and implementing collective decisions for a set of human beings.  
Our focus is on sustainable development as defined by the statement for the workshop. 
We will discuss what has been learned through scientific research about governing 
complex nature-society systems in a way consistent with sustainable development; and 
about promising directions for future scientific research. We will be particularly attentive 
to issues of power, distributional conflict, path-dependence, and equity. We will focus on 
three specific nature-society systems, on all of which efforts at governance have been 
made: climate change, pandemics, and cities. 
 
Moderator: Robert O. Keohane (NAS), Princeton University 
Panelists:  

 Michael Osterholm (NAM), University of Minnesota  
Responding to COVID-19 with science 

 Harriet Bulkeley, Durham University  
Governing cities for climate and Nature   

 Leah Stokes, University of California, Santa Barbara  
Understanding climate action in the United States 

Discussant: Chukwumerije Okereke, Alex-Ekwueme Federal University  
  
11:30 am  BREAK 
 
11:45 am  Workshop Synthesis:  Challenges and Opportunities for Sustainability Science 
 Moderator: William Clark (NAS), Harvard University, Workshop Co-Chair 
 Key Themes from Each Panel:  

 Stephen Polasky (NAS), University of Minnesota 
 Arun Agrawal (NAS), University of Michigan 
 Carl Folke (NAS), Royal Swedish Academy of Sciences 
 Ruth DeFries (NAS), Columbia University 
 Diana Liverman (NAS), University of Arizona 
 Robert O. Keohane (NAS), Princeton University 

 
12:30 pm Sustainability Science as a Growing Field of Scholarship  
 B. L. Turner II (NAS), Arizona State University  
 
12:45 pm Sustainability Science as a Guide to the Pursuit of Sustainability 

Pamela Matson (NAS), Stanford University, Workshop Co-Chair 
 

1:00 pm Workshop Conclusion 
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Statement of Task  
An expert committee of the National Academies of Sciences, Engineering, and Medicine will organize a 
virtual workshop to explore critical areas of sustainability science that can help societies meet the goals of 
sustainable development. Presentations by speakers and discussions with participants will clarify what has 
been learned through scientific research about six cross-cutting issues of importance to sustainability 
progress in any sector, and what more is needed to make that knowledge most useful to decision making. 
Major objectives of the workshop will include:    
 

 To explore scientific progress and gaps in six cross-cutting areas, such as (1) measuring progress 
toward sustainable development; (2) promoting equity and justice in sustainability efforts; (3) 
adapting to shocks; (4) linking knowledge and action; (5) fostering innovation for transformational 
change; and (6) managing and governing complex social-environmental systems;  

 To discuss opportunities for scientific efforts that could contribute to research-based knowledge 
around sustainable development and sustainability, and the use of such knowledge in decision 
making; and  

 To provide scientific input to the discussions of the National Academy of Sciences Grand Challenges 
in Science and the Nobel Prize Summit science session in Spring 2021.   

 
The workshop will include participants from academic and non-academic research institutions as well as 
practitioners from government, the private sector, and non-governmental sector who are concerned with 
linking knowledge with decision making in the pursuit of sustainability. A Proceedings of a Workshop—in 
Brief will be prepared by a designated rapporteur in accordance with institutional guidelines and distributed 
broadly to interested parties, including those involved in the Nobel Prize Summit. 
 
Selected Background Readings 
 Clark, W. C., and A. G. Harley. 2020. Sustainability Science: Toward a Synthesis. Annual Review of 

Environment and Resources 45(1):331-386. https://doi.org/10.1146/annurev-environ-012420-043621 
 Folke, C et al. 2020. Our Future in the Anthropocene Biosphere: Global sustainability and resilient 

societies. Beijer Discussion Paper Series 272. http://beijer.kva.se/publication/our-future-in-the-
anthropocene-biosphere-global-sustainability-and-resilient-societies 

 
Committee Membership Information 
Pamela Matson (NAS) (Co-Chair), Richard and Rhoda Goldman Professor in Environmental Studies; 
Director, Change Leadership for Sustainability; and Senior Fellow, Woods Institute for the Environment, 
Stanford University  
William C. Clark (NAS) (Co-Chair), Harvey Brooks Professor of International Science, Public Policy and 
Human Development, Kennedy School of Government, Harvard University  
Arun Agrawal (NAS), Samuel Trask Dana Professor, School of Natural Resources and Environment, 
University of Michigan  
Partha Dasgupta (NAS), Frank Ramsey Professor Emeritus, Faculty of Economics, University of 
Cambridge  
Ruth Defries (NAS), Professor of Ecology and Sustainable Development, Columbia University  
Carl Folke (NAS), Director, The Beijer Institute of Ecological Economics, Royal Swedish Academy of 
Sciences  
Robert Keohane (NAS), Professor of International Affairs, Emeritus, Woodrow Wilson School of Public 
and International Affairs, Princeton University  
Diana Liverman (NAS), Regents Professor, School of Geography, Development and Environment, 
University of Arizona  
Stephen Polasky (NAS), Regents Professor & Fesler-Lampert Professor of Ecological/Environmental 
Economics, University of Minnesota 

http://www.nasonline.org/about-nas/events/annual-meeting/nas157/symposium.html
http://www.nasonline.org/about-nas/events/annual-meeting/nas157/symposium.html
https://www.nobelprize.org/events/nobel-prize-summit/washington-2020/
https://doi.org/10.1146/annurev-environ-012420-043621
http://beijer.kva.se/publication/our-future-in-the-anthropocene-biosphere-global-sustainability-and-resilient-societies
http://beijer.kva.se/publication/our-future-in-the-anthropocene-biosphere-global-sustainability-and-resilient-societies


 

NATIONAL ACADEMY OF SCIENCES * NATIONAL ACADEMY OF ENGINEERING * NATIONAL ACADEMY OF MEDICINE 

 
Progress, Challenges, and Opportunities for Sustainability Science: A Workshop 

November 30-December 2, 2020 
 

Background Readings 
(* for featured readings) 

 
Workshop Overview 
 
*Clark, W. C., and A. G. Harley. 2020. Sustainability Science: Toward a Synthesis. Annual Review of 

Environment and Resources 45(1):331-386. https://doi.org/10.1146/annurev-environ-012420-
043621 

*Folke, C et al. 2020. Our Future in the Anthropocene Biosphere: Global sustainability and resilient 
societies. Beijer Discussion Paper Series 272. http://beijer.kva.se/publication/our-future-in-the-
anthropocene-biosphere-global-sustainability-and-resilient-societies 

 
Panel I:  Measuring Progress toward Sustainable Development 
 
Arrow, K., P. Dasgupta, L. H. Goulder, K. J. Mumford, and K. Oleson. 2012. Sustainability and the 

measurement of wealth. Environment and Development Economics 17:317–353. 
https://www.jstor.org/stable/26265518?seq=1#metadata_info_tab_contents  

Burke, M., A. Driscoll, D. Lobell, and S. Ermon. 2020. NBER Working Paper Series: Using Satellite 
Imagery to Understand and Promote Sustainable Development. Working Paper 27879. 
Cambridge, MA: National Bureau of Economic Research. 
http://web.stanford.edu/~mburke/papers/BurkeDriscollLobellErmon_2020.pdf 

Fenichel, E. P., J. K. Abbott, and S. D. Yun. 2018. The nature of natural capital and ecosystem Income. 
Handbook of Environmental Economics 4:85-142. 
https://www.sciencedirect.com/science/article/pii/S1574009918300020 

Fenichel, E. P., E. T. Addicott, K. M. Grimsrud, G-M. Lange, I. Porras, and B. Milligan. Modifying 
national accounts for sustainable ocean development. 2020. Nature Sustainability 3:889-895. 
https://doi.org/10.1038/s41893-020-0592-8 

Irwin, E. G., S. Gopalakrishnan, and A. Randall. 2016. Welfare, Wealth, and Sustainability. Annual 
Review of Resource Economics 8:77–98. https://doi.org/10.1146/annurev-resource-100815-
095351 

Kurniawan, R., Y. Sugiawan, and S. Managi. 2021. Economic growth – environment nexus: An analysis 
based on natural capital component of inclusive wealth. Ecological Indicators 120:106982.  
https://doi.org/10.1016/j.ecolind.2020.106982  

Managi, S., and P. Kumar, eds. 2018. Inclusive Wealth Report 2018: Measuring Progress towards 
Sustainability. https://www.taylorfrancis.com/books/e/9781351002080 

Polasky, S., B. Bryant, P. Hawthorne, J. Johnson, B. Keeler, and D. Pennington. 2015. Inclusive wealth as 
a metric of sustainable development. Annual Review of Environment and Resources 40:6.1–6.22. 
https://doi.org/10.1146/annurev-environ-101813-013253  

https://doi.org/10.1146/annurev-environ-012420-043621
https://doi.org/10.1146/annurev-environ-012420-043621
http://beijer.kva.se/publication/our-future-in-the-anthropocene-biosphere-global-sustainability-and-resilient-societies
http://beijer.kva.se/publication/our-future-in-the-anthropocene-biosphere-global-sustainability-and-resilient-societies
https://www.jstor.org/stable/26265518?seq=1#metadata_info_tab_contents
http://web.stanford.edu/~mburke/papers/BurkeDriscollLobellErmon_2020.pdf
https://www.sciencedirect.com/science/article/pii/S1574009918300020
https://doi.org/10.1038/s41893-020-0592-8
https://doi.org/10.1146/annurev-resource-100815-095351
https://doi.org/10.1146/annurev-resource-100815-095351
https://doi.org/10.1016/j.ecolind.2020.106982
https://www.taylorfrancis.com/books/e/9781351002080
https://doi.org/10.1146/annurev-environ-101813-013253
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Stiglitz, J. E., A. K. Sen, and J-P. Fitoussi. 2010. Sustainable development and environment. Pp. 97-136 
in Mis-Measuring Our Lives: Why GDP Doesn’t Add Up. New York, NY: The New Press. 

 
 
Panel II:  Promoting Equity and Justice in Sustainability Efforts  
 
Avelino, F. 2017. Power in Sustainability Transitions. Analysing Power and (Dis)Empowerment in 

Transformative Change towards Environmental and Social Sustainability, Journal of 
Environmental Policy & Governance, 27(6): 505–520 
http://onlinelibrary.wiley.com/doi/10.1002/eet.1777/full  

Avelino, F. Forthcoming. Theories of Power and Social Change. Power Contestations and their 
Implications for Social Change Research. Journal of Political Power.  

Avelino, F. and J. M. Wittmayer. 2019. The transformative potential of plural social enterprise: A multi-
actor perspective. Pp. 193-222 in P. Eynaud, J. L. Laville, L. L. Dos Santos, S. Banerjee, H. 
Hulgard, and F. Avelino, Theory of social enterprise and pluralism: Social Movements, Solidarity 
Economy, and Global South, Oxfordshire: Routledge Publisher. 
http://www.jeanlouislaville.fr/index.php/2019/10/22/the-transformative-potential-of-plural-social-
enterprise-a-multi-actor-perspective  

Leach, M., B. Reyers, X. Bai, E. S. Brondizio, C. Cook, S. Díaz, G. Espindola, M. Scobie, M. Stafford-
Smith, and S. M. Subramanian, 2018. Equity and sustainability in the Anthropocene: A social-
ecological systems perspective on their intertwined futures. Global Sustainability 1(e13):1–13. 
https://doi.org/10.1017/sus.2018.12  

Padilla, E. 2002. Intergenerational equity and sustainability. Ecological Economics 41:69–83. 
https://doi.org/10.1016/S0921-8009(02)00026-5 

 
 
Panel III:  Adapting to Shocks and Surprise   
 
Adger, W. N., A.-S. Crepín, C. Folke, D. Ospina Medina, F. S. Chapin III, K. Segerson, K. Seto, J. M. 

Anderies, S. Barrett, E. M. Bennett, G. Daily, T. Elmqvist, J. Fischer, N. Kautsky, S. A. Levin, J. 
F. Shogren, J. van den Bergh, B. Walker, and A. de Zeeuw. 2020. Urbanisation, migration, and 
adaptation to climate change. One Earth 3: 396-399. https://doi.org/10.1016/j.oneear.2020.09.016 

Anderies, J. M., J.-D. Mathias, and M. A. Janssen. 2019. Knowledge infrastructure and safe operating 
spaces in social-ecological systems. Proceedings of the National Academy of Sciences 116:5277-
5284. https://doi.org/10.1073/pnas.1802885115 

Cottrell, R. S., K. L. Nash, B. S. Halpern, T. A. Remeny, S. P. Corney, A. Fleming, E. A. Fulton, S. 
Hornborg, A. Johne, R. A. Watson, and J. L. Blanchard. 2019. Food production shocks across 
land and sea. Nature Sustainability 2:130–137. https://www.nature.com/articles/s41893-018-
0210-1 

Hicks, C., A. Levine, A. Agrawal, X. Basurto, S. J. Breslow, C. Carothers, S. Charnley, S. Coulthard, N. 
Dolsak, J. Donatuto, C. Garcia-Quijano, M. B. Mascia, K. Norman7, M. R. Poe, T. Satterfield, K. 
St. Martin, and P. S. Levin. 2016. Engage key social concepts for sustainability: social indicators, 
both mature and emerging, are underused. Science 352(6281):38-40. DOI: 
10.1126/science.aad4977 

http://onlinelibrary.wiley.com/doi/10.1002/eet.1777/full.I
http://www.jeanlouislaville.fr/index.php/2019/10/22/the-transformative-potential-of-plural-social-enterprise-a-multi-actor-perspective/
http://www.jeanlouislaville.fr/index.php/2019/10/22/the-transformative-potential-of-plural-social-enterprise-a-multi-actor-perspective/
https://doi.org/10.1017/sus.2018.12
https://doi.org/10.1016/S0921-8009(02)00026-5
https://doi.org/10.1016/j.oneear.2020.09.016
https://doi.org/10.1073/pnas.1802885115
https://www.nature.com/articles/s41893-018-0210-1
https://www.nature.com/articles/s41893-018-0210-1
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Jones, L., and M. d’Errico. 2019. Whose resilience matters? like-for-like comparison of objective and 
subjective evaluations of resilience. World Development 124: 104632. 
https://doi.org/10.1016/j.worlddev.2019.104632 

Keys, P. W., V. Galaz, M. Dyer, N. Matthews, C. Folke, M. Nyström, and S. E. Cornell. 2019. 
Anthropocene risk. Nature Sustainability 2: 67-673. https://doi.org/10.1038/s41893-019-0327-x 

Lade, S. J., B. H. Walker, and L. J. Haider. 2020. Resilience as pathway diversity: linking systems, 
individual, and temporal perspectives on resilience. Ecology and Society 25(3):19.  
https://doi.org/10.5751/ES-11760-250319 

Nyström M., J.-B. Jouffray, A. Norström, P. S. Jørgensen, V. Galaz, B. E. Crona, S. R. Carpenter, and C. 
Folke. 2019. Anatomy and resilience of the global production ecosystem. Nature 575: 98-108. 
https://doi.org/10.1038/s41586-019-1712-3 

Otto, I. M., J. F. Donges, R. Cremades, A. Bhowmik, R. J. Hewitt, W. Lucht, J. Rockström, F. 
Allerberger, M. McCaffrey, S. S. P. Doe, A. Lenferna, N. Morán, D. P. van Vuuren, and H. J. 
Schellnhuber. 2020. Social tipping dynamics for stabilizing Earth’s climate by 2050. Proceedings 
of the National Academy of Sciences 117(5):2354-2365. https://doi.org/10.1073/pnas.1900577117 

Reyers, B., C. Folke, M.-L. Moore, R. Biggs, and V. Galaz. 2018. Social-ecological systems insights for 
navigating the dynamics of the Anthropocene. Annual Review of Environment and Resources 43: 
267-289. https://doi.org/10.1146/annurev-environ-110615-085349 

Rocha, J. C., G. Peterson, Ö. Bodin, and S. Levin. 2018. Cascading regime shifts within and across scales. 
Science 362: 1379-1383. https://doi: 10.1126/science.aat7850 

Schill, C., J. M. Anderies, T. Lindahl, C. Folke, S. Polasky, J. C. Cárdenas, A-S. Crépin, M. A. Janssen, J. 
Norberg, and M. Schlüter. 2019. A more dynamic understanding of human behaviour for the 
Anthropocene. Nature Sustainability 2:1075-1082. https://doi.org/10.1038/s41893-019-0419-7 

Schlüter, M., L. J. Haider, S. J. Lade, E. Lindkvist, R. Martin, K. Orach, N. Wijermans, and C. Folke. 
2019. Capturing emergent phenomena in social-ecological systems: an analytical framework. 
Ecology and Society 24(3). https://doi.org/10.5751/ES-11012-240311 

Steffen, W., J. Rockström, K. Richardson, T. M. Lenton, C. Folke, et al. 2018. Trajectories of the Earth 
system in the Anthropocene. Proceedings of the National Academy of Sciences 115:8252-8259. 
https://doi.org/10.1073/pnas.1810141115 

Tellman, B., J. C. Bausch, H. Eakin, J.M. Anderies, M. Mazari-Hiriart, D. Manuel-Navarrete, and C. L. 
Redman. 2018. Adaptive pathways and coupled infrastructure: seven centuries of adaptation to 
water risk and the production of vulnerability in Mexico City. Ecology and Society 23(1):1.  
https://doi.org/10.5751/ES-09712-230101 

 
 
Panel IV:  Fostering Innovation for Transformational Change 
 
Bennett, E. M., M. Solan, R. Biggs, T. McPhearson, A. V. Norström, P. Olsson, L. Pereira, G. D. 

Peterson, C. Raudsepp-Hearne, F. Biermann, S. R. Carpenter, E. C. Ellis, T. Hichert, V. Galaz, 
M. Lahsen, M. Milkoreit, B. M. López, K. A. Nicholas, R. Preiser, G. Vince, J. M. Vervoort, and 
J. Xu. Bright spots: seeds of a good Anthropocene. 2016. Frontiers in Ecology and the 
Environment 14(8):441–448. https://doi.org/10.1002/fee.1309  

https://doi.org/10.1016/j.worlddev.2019.104632
https://doi.org/10.1038/s41893-019-0327-x
https://doi.org/10.5751/ES-11760-250319
https://doi.org/10.1038/s41586-019-1712-3
https://doi.org/10.1073/pnas.1900577117
https://doi.org/10.1146/annurev-environ-110615-085349
https://doi.org/10.1038/s41893-019-0419-7
https://doi.org/10.5751/ES-11012-240311
https://doi.org/10.1073/pnas.1810141115
https://doi.org/10.5751/ES-09712-230101
https://doi.org/10.1002/fee.1309
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Biggs, R., G. D. Peterson, and J. C. Rocha. 2018. The Regime Shifts Database: a framework for analyzing 
regime shifts in social-ecological systems. Ecology and Society 23(3):9. 
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laureate of the Stockholm Water Prize and recipient of the Ramon Margalef Prize in Ecology 2018. His 
other notable awards include a Pew Fellowship in Conservation and Environment, the G. Evelyn 
Hutchinson Medal of the American Society of Limnology and Oceanography, the Robert H. MacArthur 
Award from the Ecological Society of America, the Excellence in Ecology Prize from the Ecology 
Institute, and the Naumann-Thienemann medal of the International Society for Limnology. Dr. Carpenter 
studies the resilience of social-ecological dynamics of watersheds and freshwaters. He is especially 
interested in prediction of lake characteristics from land-water interactions and food web processes, 
including human effects such as fishing and introduction of exotic species. This research is linked to 
larger perspectives of resilience through collaborations with the Beijer Institute of Ecological Economics, 
Stockholm Resilience Center and Resilience Alliance.  
 
MEAGHAN DALY is an Assistant Professor in Environmental Studies at University of New England. 
Dr. Daly’s research focuses on the interactions between science and society, with a specific interest in 
examining processes of co-production of knowledge to inform climate change decision-making, planning, 
and policy. She has also investigated relationships between drought response and climate change 
adaptation, including how these shape long-term adaptive capacities and the dynamics of vulnerability. 
She has carried out research in East and Southern Africa, South Asia, Europe, and the U.S. She is 
currently on the editorial board for the journals Climate Services and Frontiers in Climate. Before joining 
University of New England, Dr. Daly was a Research Fellow at the Centre for Climate Change 
Economics and Policy at the University of Leeds and a Research Fellow at the Center for International 
Climate and Environmental Research (CICERO) in Oslo, Norway. She received an M.A. in Climate and 
Society from Columbia University and a Ph.D. in Environmental Studies from the University of Colorado 
Boulder. 
 
PARTHA SARATHI DASGUPTA (NAS) (Steering Committee Member) is the Frank Ramsey 
Professor Emeritus of Economics at the University of Cambridge, United Kingdom; Fellow of St John’s 
College, Cambridge, and Visiting Professor at the New College of the Humanities, London. Dr. Dasgupta 
made seminal contributions to many fields in economics. He gave an ethical voice to economics through 
his espousal of social well-being and the effects of economic policies on the poor. Dr. Dasgupta’s 
analyses are widely used to forge optimal policies for extracting exhaustible resources, and also underlie 
economic development planning. He also brought new ideas to the understanding of optimal population 
growth, and how competition fosters technological innovation. His memberships include: fellow of the 
British Academy and the Royal Society; member of the Pontifical Academy of Social Sciences and the 
American Philosophical Society and Royal Swedish Academy of Science; honorary fellow of the London 
School of Economics and Trinity College, Cambridge; honorary member of the American Academy of 
Arts and Sciences; and international member of the U.S. National Academy of Sciences. His honours 
include: Volvo Environment Prize (2002), John Kenneth Galbraith Prize of the American Agricultural 
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Economics Association (2007), Zayed International Prize for the Environment (2011), Blue Planet Prize 
(2015), and Tyler Prize (2016). Dr. Dasgupta obtained a Ph.D. in Economics at Cambridge. He was made 
Knight Bachelor in 2002, and was awarded an Honorary Doctorate by, among other universities, 
University of Bologna in 2012 and Harvard University in 2013. 
 
RUTH DEFRIES (NAS) (Steering Committee Member) is a professor of ecology and sustainable 
development at Columbia University in New York. She uses images from satellites and field surveys to 
examine how the world’s demands for food and other resources are changing land use throughout the 
tropics. Her research quantifies how these land use changes affect climate, biodiversity and other 
ecosystem services, as well as human development. She has also developed innovate education programs 
in sustainable development. Dr. DeFries was elected as a member of the U.S. National Academy of 
Sciences, received a MacArthur “genius” award, and is the recipient of many other honors for her 
scientific research. In addition to over 100 scientific papers, she is committed to communicating the 
nuances and complexities of sustainable development to popular audiences through her books The Big 
Ratchet: How Humanity Thrives in the Face of Natural Crisis and What Would Nature Do?: A Guide for 
Our Complex World. Dr. DeFries is committed to linking science with policy, for example through her 
involvement with the Environmental Defense Fund, Science for Nature and People, World Wildlife Fund, 
and reconciling conservation and development in central India. Dr. DeFries received her Ph.D. from the 
Department of Geography and Environmental Engineering at Johns Hopkins University. She currently 
serves on the NAS council. 
 
ELI FENICHEL is the Knobloch Family Professor of Natural Resource Economics at the Yale School 
of the Environment at Yale University. Dr. Fenichel’s research approaches natural resource management 
and sustainability as a portfolio management problem by considering natural resources as a form of 
capital. He is interested in how people can and do allocate natural resources and natural resource risks 
through time.  This leads to a strong interest in feedbacks among humans, ecosystems, and the 
management of coupled ecological-economic processes. His research is applied in a wide variety of 
systems including: natural capital valuation, fisheries, infectious disease, groundwater, tropical forests, 
and grasslands. Dr. Fenichel has been writing on the economics of social distancing during an epidemic 
since 2011. He recently published on paper on COVID-19 and childcare for healthcare workers in Lancet 
Public Health. A graduate of the University of Maine, Dr. Fenichel earned a Ph.D. in fisheries and 
wildlife at Michigan State University. He began his academic career as an assistant professor of 
ecological- and bio-economics at Arizona State University before joining the Yale faculty in 2012. Dr. 
Fenichel has contributed more than 60 peer-reviewed articles to professional journals. His research has 
been supported by numerous grants from federal agencies, private foundations, and the United Nations. 
He has been invited to deliver presentations throughout the United States, as well as in China, Canada, 
Sweden, Turkey, the United Kingdom, and the Netherlands, among other countries. 
 
CARL FOLKE (NAS) (Steering Committee Member) is Professor and Director of the Beijer Institute 
of Ecological Economics of the Royal Swedish Academy of Sciences, and founder and Chair of the Board 
of the Stockholm Resilience Centre at Stockholm University. Dr. Folke is a systems thinker in integrative 
science for sustainability, recognized for his research on social-ecological systems and resilience thinking. 
Since the mid-1980s he has broken new ground in understanding the dynamic interplay of humans and 
nature, of economy and ecology, from management and stewardship of ecosystem services in the seas and 
on the land to global sustainability. Dr. Folke has contributed in fostering a new generation of 
sustainability science researchers internationally and in Sweden, built internationally leading research 
centres and institutes, and worked with scholars across the natural and social sciences and the humanities. 
He is genuinely engaged in the arts-science interface. Dr. Folke has produced some three-hundred 
publications and is recognized as highly cited researcher. He has received the Gunnerus Award in 
Sustainability Science (2017), the International Geographical Union’s Planet and Humanity Medal 
(2016), the Sustainability Science Award of the Ecological Society of America (2004), and the Pew 
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Scholar Award in Conservation and the Environment (1995). He is member of the Royal Swedish 
Academy of Sciences (2002) and the U.S. National Academy of Sciences (2017). Dr. Folke received his 
Ph.D. in Ecological Economics/Natural Resource Management from Stockholm University and became 
full professor of natural resource management at Stockholm University in 1996. 
 
VICTOR GALAZ is deputy director and associate professor at the Stockholm Resilience Centre, 
Stockholm University. He is also a programme director at the Beijer Institute for its programme 
Governance and Complexity as well as senior academy fellow at the Royal Swedish Academy of 
Sciences where he co-leads the programme Global Economic Dynamic and the Biosphere's work on 
financial systems, and their connection to large-scale environmental change with global non-linear 
climate repercussions. Dr. Galaz has extensive experience as research leader in interdisciplinary projects 
exploring various dimensions of complex adaptive systems from his work as research theme leader (years 
2006-2015) at the Stockholm Resilience Centre; Deputy Science Director at the Stockholm Resilience 
Centre; Acting Executive Director (2014-2015) at the Royal Swedish Academy; project leader for the 
project “Earth system finance” (2016-ongoing); co-lead of the Lancet Commission on Human Health and 
Climate Change (2013-2015), Researcher and theme leader in the international research consortium 
Dynamic Drivers of Disease in Africa (DDDAC), together with STEPS Centre (UK), Institute for 
Development Studies (UK) and others (2012-2016); Member of the Convention on Biological Diversity 
Liaison Expert group on geo-engineering (2011-2012); and Advisor to the EU High-Level Group on 
Innovation Policy Management (2017). Among his publications are articles in journals including The 
Lancet; International Environmental Agreements; Trends in Environment and Evolution; Frontiers in 
Ecology and the Environment; Global Environmental Change; Ecological Economics; Public 
Administration; Environmental Politics; Governance; Complexity, Governance and Networks; Nature 
Climate Change; Science and others. He is also the author of the book Global Environmental 
Governance, Technology and Politics - The Anthropocene Gap (Edward Elgar, 2015). Dr. Galaz 
participates actively to international and national public discussions about global sustainability, politics 
and technology, and is a regular writer in Swedish newspaper media, and in international media outlets 
like The Guardian. 
 
FRANK GEELS is Professor of System Innovation and Sustainability at the Sustainable Consumption 
Institute, University of Manchester and chairman of the international Sustainability Transitions Research 
Network. Dr. Geels is a world-leading scholar on socio-technical transitions and has published six books 
and more than sixty peer- reviewed articles in this area, many of which are highly cited. Dr. Geels has 
extensive experience in research management, acting as a Principal Investigator on a prestigious ERC 
(European Research Council)-funded project (Destabilisation of sociotechnical regimes as the key to 
transitions towards sustainability, 2008-2012), a project funded by the Dutch TransForum programme 
(Historical and future transitions in agriculture and food, 2007-2008), and a project funded by the Dutch 
Knowledge Network on System Innovation (Historical Transition Pathways, 2004-2007). Dr. Geels has 
acted as consultant for the Department for Environment, Food and Rural Affairs (Defra) (two reports on 
sustainability transitions), The World Wildlife Fund (which has adopted his multi-level perspective to 
structure their strategic thinking), the Dutch Ministry of Economic Affairs (which adopted transition 
management in the energy sector), and Dutch practitioners working ‘on transition projects. Dr. Geels 
received his Ph.D. and M.S. from University of Twente.  
 
JABOURY GHAZOUL has been Full Professor for Ecosystem Management at the Department of 
Environmental Sciences at Swiss Federal Institute of Technology in Zurich (ETH Zurich) since October 
2005. Dr. Ghazoul was born in Iraq and moved to the UK in 1980. He received his Ph.D. from the 
University of St Andrews, Scotland in evolutionary ecology of wasps. Thereafter he spent a year in 
Vietnam leading biodiversity survey work with the Vietnamese Ministry of Forestry, returning to London 
to work as a postdoctoral researcher at the Natural History Museum from where he ran a CIFOR (Center 
for International Forestry Research) project addressing impacts of logging on forest tree reproduction in 
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Thailand. He was appointed Lecturer in Ecology at Imperial College London in 1998 and to Senior 
Lecturer in 2003. At Imperial he developed both basic and applied research in ecology and environment 
at locations throughout the tropics as well as the United Kingdom (UK). His research at ETH Zurich is on 
plant reproductive processes both in natural and human dominated environments. Elements of this 
research extend to plant genetics, conservation and human livelihoods. He was Editor-in-Chief of the 
journal Biotropica between 2006 and 2013. He is currently also a member of the Expert Committee on 
Forest Science for the UK Forest Commission, and holds the Prince Bernhard Chair of International 
Nature Conservation at Utrecht University.  
 
CHRISTINA HICKS is a professor within the Political Ecology group at Lancaster University’s 
Environment Centre. Dr. Hicks is an Environmental Social Scientist interested in the relationships 
individuals and societies form with nature; how these relationships shape people’s social, environmental, 
and health outcomes; and how they create sustainable livelihood choices. Her current research examines 
small scale fisheries, how they contribute nutritional, cultural, and wellbeing benefits, and their 
vulnerability to climate change. This research addresses three broad themes: 1) Ensuring socially and 
ecologically sustainable access to fisheries nutrition; 2) Integrating social theories into ecosystem services 
research and, 3) Building fisheries governance capacity. She gained her Ph.D. in 2013 from the ARC 
(Australian Research Council) Centre of Excellence for Coral Reef Studies, James Cook University; after 
which she held an Early Career Social Science Fellowship at the Center for Ocean Solutions, Stanford 
University. Dr. Hicks’ main source of research funding comes from an ERC (European Research Council) 
Starting Grant: FAIRFISH, and she was awarded the 2019 Philip Leverhulme Prize for Geography. Dr. 
Hicks’ work is global with particular field sites on the east and west coasts of Africa and in the Pacific.  
 
ELENA IRWIN is a professor of environmental economics in the Department of Agricultural, 
Environmental, and Development Economics and faculty director of the Sustainability Institute at Ohio 
State University. Her research addresses the sustainability of human-natural systems at local and regional 
scales, with a focus on land use, ecosystem services, and integrated models of land-water systems. Her 
current research includes coupled human-natural systems modeling of agricultural land use and water 
quality; food, energy, water systems modeling of the Great Lakes regional economy; sustainability theory 
and assessment; urbanization patterns and ecosystem services; and urban housing markets and 
redevelopment. She is a member of the U.S. Environmental Protection Agency’s Board of Scientific 
Councilors Sub-Committee for Sustainable and Healthy Communities and is currently serving a three-
year term as an elected member of the Agricultural and Applied Economics Association executive board. 
She has served on multiple national research committees with the National Research Council and 
National Science Foundation (NSF), including most recently as a member of NSF’s Advisory Committee 
for Environmental Research and Education subcommittee on Sustainable Urban Systems (SUS), which 
produced a 2018 report on the future research SUS agenda. Dr. Irwin earned an undergraduate degree in 
German and History from Washington University in St. Louis and her Ph.D. in agricultural and resource 
economics from the University of Maryland. 
 
ROBERT KEOHANE (NAS) (Steering Committee Member) is Professor of International Affairs at 
Princeton University. He is the author of After Hegemony: Cooperation and Discord in the World 
Political Economy (1984) and Power and Governance in a Partially Globalized World (2002). He is co-
author (with Joseph S. Nye, Jr.) of Power and Interdependence (third edition 2001), and (with Gary King 
and Sidney Verba) of Designing Social Inquiry (1994). He has served as the editor of the journal 
International Organization and as president of the International Studies Association and the American 
Political Science Association. Dr. Keohane won the Grawemeyer Award for Ideas Improving World 
Order, 1989, and the Johan Skytte Prize in Political Science, 2005. He is a member of the American 
Academy of Arts and Sciences, the American Philosophical Society, and the National Academy of 
Sciences. He has received honorary degrees from the University of Aarhus, Denmark, and Science Po in 
Paris, and is the Harold Lasswell Fellow (2007-08) of the American Academy of Political and Social 
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Science. His recent work has involved political analyses of ‘post-Kyoto’ climate change architecture. Dr. 
Keohane earned his B.A. from Shimer College in 1961 and a Ph.D. from Harvard University in 1966. 
 
CATHERINE KLING (NAS) is the Tisch University Professor of Environmental, Energy, 
and Resource Economics in the Dyson School of Applied Economics at Cornell University and 
the Faculty Director of the Atkinson Center for a Sustainable Future. She specializes in the 
economic valuation of ecosystem services and the integrated assessment modeling for water 
quality modeling. Dr. Kling currently chairs the National Academies of Sciences, Engineering, 
and Medicine’s Water Science and Technology Board and is a member of the PNAS (Proceedings of the 
National Academy of Sciences of the United States of America) editorial board. She has been a member 
of nine Academies study committees, including several focused on water resources and agricultural 
issues. She served as president of the Association of Environmental and Resource Economists, held 
editorial positions at ten economics journals, and has published over 100 journal articles and book 
chapters. She is currently the editor of the Review of Environmental Economics and Policy. She is an 
elected Fellow of the Association of Environmental and Resources Economists, the Agricultural and 
Applied Economics Association, and the American Association for the Advancement of Science. She is 
also a University Fellow at Resources for the Future, a member of the National Academy of Sciences, 
and has served for ten years on U.S. Environmental Protection Agency’s Science Advisory Board. Dr. 
Kling received her B.A. in business and economics from the University of Iowa and Ph.D. in economics 
from the University of Maryland, College Park. 
 
MELISSA LEACH is the Director of the Institute of Development Studies (IDS) at the University of 
Sussex. She co-founded and co-directed the ESRC STEPS (Social, Technological and Environmental 
Pathways to Sustainability) Centre from 2006 to 2014, with its pioneering pathways approach to 
innovation, sustainability and development issues. As a social anthropologist Dr. Leach has carried out 
long-term ethnographic fieldwork in West Africa while engaging with scientific, policy and public 
discourses and debates around health, sustainability and development. She has led numerous 
interdisciplinary, policy-engaged research programmes in Africa and beyond. Amongst external roles, she 
was vice-chair of the Science Committee of Future Earth 2012-2017, lead author of the 2016 World 
Social Science Report 2016 on Challenging Inequalities and the UN Women’s World Survey on the Role 
of Women in Economic Development 2014, and is a member of the International Panel of Experts on 
Sustainable Food Systems (IPES-Food). She was the lead social scientist in the UK/WHO (World Health 
Organization) responses to the 2014-2016 Ebola outbreak and co-led the award-winning Ebola Response 
Anthropology Platform. She is a Fellow of the British Academy and in 2017 was awarded a CBE for 
Services to Social Science. 
 
MARIA CARMEN LEMOS is Professor at the School for Environment and Sustainability (SEAS) and 
co-Director of the Great Lakes Sciences and Assessments Center (GLISA) at the University of Michigan, 
Ann Arbor. Her research focuses on the use of scientific knowledge in environmental public 
policymaking in Latin America and the U.S., especially related to climate change (adaptation and 
adaptive capacity building) and the co-production of science and policy. She was a contributing and lead 
author to the Intergovernmental Panel on Climate Change (IPCC-AR4 and AR5) and has led many 
research and practice projects focusing on the co-production of climate knowledge with city practitioners, 
water managers, farmers and businesses in support of adaptation. She has MSc. and Ph.D. degrees in 
Political Science from the Massachusetts Institute of Technology. 
   
DIANA LIVERMAN (NAS) (Steering Committee Member) is a Regents Professor and the Director of 
the School of Geography and Development at the University of Arizona. Dr. Liverman’s current research 
focuses on the connections between climate and development, especially the synergies and trade offs 
between the responses to climate change, poverty alleviation and sustainable development goals. This 
builds on her long-term interests in understanding how people become vulnerable to climatic changes, 
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especially in agricultural and food systems, and how climate adaptation, including climate services, can 
help them cope. She has also studied aspects of environmental governance, including the effectiveness of 
carbon offsets and the impacts of trade agreements on the U.S.-Mexico border. She uses multiple methods 
in her research including computer modeling, interviews, social surveys and data analysis. Dr. Liverman 
was a lead author for the Intergovernmental Panel on Climate Change Special Report on 1.5°C and is part 
of interdisciplinary teams that have published on planetary boundaries and pathways to a sustainable 
future. She was awarded the Founders Gold Medal of the Royal Geographical Society and the Association 
of American Geographers Distinguished Service Honors and Presidential Achievement Award for her 
contributions and leadership in understanding the human dimensions of global change. Dr. Liverman 
holds a B.A. from University College London, a M.Sc from the University of Toronto, and a Ph.D. from 
University of California, Los Angeles. She was elected to the NAS in 2020. 
 
YADVINDER MALHI is Professor of Ecosystem Science at the University of Oxford and Director of 
the Oxford Centre for Tropical Forests. His work focuses on understanding the ecosystem ecology of 
tropical forests, and how this will change in the context of global atmospheric change and direct 
anthropogenic change. His research employs a range of tools from intensive field studies through to 
satellite monitoring and ecosystem modelling. Much of his work has focused on Amazonia, where he was 
co-founder of the RAINFOR forest plots network, and the ABERG elevation transect in the Andes. More 
recently his research has also spread to the forests of Africa and Asia, and he leads the GEM (Global 
Ecosystems Monitoring) network of intensive forest monitoring sites across the tropics. More generally, 
he is interested in understanding how we can maximize the resilience and viability of the tropical forest 
biome in the context of the Anthropocene, and in building the scientific capacity of tropical forest nations. 
He is a Fellow of the Royal Society and in 2018 is President of the Association for Tropical Biology and 
Conservation. Professor Malhi received his first degree in physics from Queens’ College, University of 
Cambridge, and a Ph.D. in Meteorology from the University of Reading. 
 
SHUNSUKE MANAGI is the Distinguished Professor of Technology and Policy and Director of Urban 
Institute at the Kyushu University, Japan. He has been awarded several national research grants on topics 
such as urbanization, transportation, energy, climate change, sustainability, urbanization, and population 
change. He has received several research fellowships from organizations such as the Helmholtz 
Association and Cheney Senior Fellowship and has served as an expert on energy and environmental 
policy. He is an editor of Environmental Economic and Policy Studies and on the editorial board for six 
journals including Resource and Energy Economics, a lead author for the Intergovernmental Panel on 
Climate Change, and is the author of “Technology, Natural Resources and Economic Growth: Improving 
the Environment for a Greener Future,” published by Edward Elgar Publishing Ltd, and editor of “The 
Routledge Handbook of Environmental Economics in Asia.” He is the author of 12 books and 140 
academic journal papers. He has published in peer reviewed journals such as Global Environmental 
Change, Journal of Environmental Economics and Management, Journal of Banking and Finance, Journal 
of Economic Dynamics and Control, Land Economics, Environmental and Resource Economics, Journal 
of Regulatory Economics, Resource and Energy Economics, The Energy Journal, International Journal of 
Production Economics, Omega, Energy Economics, Environment and Development Economics, 
Ecological Economics, Economic Modelling, Agricultural Economics, Journal of Industrial Ecology, 
Energy Policy, and Physica A. Dr. Managi received his M.Eng in Civil Engineering from Kyushu 
University and his Ph.D. in Environmental and Natural Resource Economics from University of Rhode 
Island.  
 
MARCIA MCNUTT (NAS) is a geophysicist and the 22nd president of the National Academy of 
Sciences. From 2013 to 2016, she was editor-in-chief of Science journals. Dr. McNutt was director of the 
U.S. Geological Survey (USGS) from 2009 to 2013, during which time USGS responded to a number of 
major disasters, including the Deepwater Horizon oil spill. For her work to help contain that spill, Dr. 
McNutt was awarded the U.S. Coast Guard’s Meritorious Service Medal. She is a fellow of the American 
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Geophysical Union (AGU), Geological Society of America, the American Association for the 
Advancement of Science, and the International Association of Geodesy. Dr. McNutt is a member of the 
American Philosophical Society and the American Academy of Arts and Sciences, and a Foreign Member 
of the Royal Society, UK, and the Russian Academy of Sciences. In 1998, Dr. McNutt was awarded the 
AGU’s Macelwane Medal for research accomplishments by a young scientist, and she received the 
Maurice Ewing Medal in 2007 for her contributions to deep-sea exploration. Dr. McNutt received a B.A. 
in physics from Colorado College and her Ph.D. in Earth sciences from the Scripps Institution of 
Oceanography.  
 
HARINI NAGENDRA is a Professor of Sustainability at Azim Premji University. Her recent book 
“Nature in the City: Bengaluru in the Past, Present, and Future” (Oxford University Press India, 2016) 
examines the transformation of human-nature interactions in Bangalore from the 6th century CE to the 
present, addressing the implications of such change for the urban sustainability of fast-growing cities in 
the global South. Professor Nagendra is an ecologist who uses methods from the natural and social 
sciences—satellite remote sensing, biodiversity studies, archival research, GIS (geographic information 
system), institutional analysis, and community interviews, to examine the sustainability of forests and 
cities in the global South. She completed her Ph.D. from the Centre for Ecological Sciences in the Indian 
Institute of Science in 1998. Since then, she has conducted research and taught at multiple institutions, 
and was most recently a Hubert H Humphrey Distinguished Visiting Professor at Macalester College, 
Saint Paul, Minnesota in 2013. She is a recipient of numerous awards for her research, including a 2017 
Web of Science 2017 India Research Excellence Award as the most cited Indian researcher in the 
category of Interdisciplinary Research; a 2013 Elinor Ostrom Senior Scholar award for her research and 
practice on issues of the urban commons, and a 2009 Cozzarelli Prize from the Proceedings of the 
National Academy of Sciences USA (with Elinor Ostrom). Professor Nagendra has authored two books, 
and over 150 peer reviewed publications, including in Nature, Nature Sustainability and Science. She 
engages with international research on global environmental change as a Steering Committees member of 
the Future Earth Programme on Ecosystem Change and Society and a former Steering Committee 
Member of the Global Land Project, Diversitas and a Capacity Building Committee member of the Asia 
Pacific Network for Global Environmental Change.  
 
CHUKWUMERIJE OKEREKE serves as the Director of Centre for Climate Change and Development 
at Alex-Ekwueme Federal University in Nigeria. He is also a full professor in Environment and 
Development at the Department of Geography and Environmental Science, University of Reading and the 
Director of Postgraduate Research (Human Geography). Previously, he was a Senior Research Fellow and 
Head of Climate and Development Centre at the Smith School Enterprise and the Environment, 
University of Oxford. He remains a visiting fellow at the Smith School and Oxford University's 
Environmental Change Institute (ECI). Dr. Okereke is a renowned policy analysis and development 
specialist. He is a Lead Author on the IPCC (Intergovernmental Panel on Climate Change) Fifth 
Assessment Report on Equity and Sustainable Development. His main interest is the governance of 
climate change and the links with international development. He has been engaged in teaching, research 
and consultancy activities focusing on climate governance, climate adaptation and low carbon 
development in developing countries for over 15 years. Dr Okereke has worked and published extensively 
on climate governance and African development with special focus on policy design, regulations, 
institutions and private sector involvement. He was the Project Director of the Rwandan National Strategy 
for Climate and Low Carbon Development project funded jointly by the Climate Development and 
Knowledge Network (CDKN) and DfID (Department for International Development) Rwanda. Dr 
Okereke is the Moderator of United Nations Institute for Training and Research (UNITAR) Climate 
Diplomacy Course and an ad-hoc consultant to the United Nations Development Programme and the 
World Bank. Dr. Okereke received his Ph.D. from Keele University.  
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MICHAEL OSTERHOLM (NAM) is Regents Professor, McKnight Presidential Endowed Chair in 
Public Health, the director of the Center for Infectious Disease Research and Policy (CIDRAP), 
Distinguished Teaching Professor in the Division of Environmental Health Sciences, School of Public 
Health, a professor in the Technological Leadership Institute, College of Science and Engineering, and an 
adjunct professor in the Medical School, all at the University of Minnesota. He is also a member of the 
National Academy of Medicine (NAM) and the Council of Foreign Relations. In June 2005 Dr. 
Osterholm was appointed by Michael Leavitt, Secretary of the Department of Health and Human Services 
(HHS), to the newly established National Science Advisory Board on Biosecurity. In July 2008, he was 
named to the University of Minnesota Academic Health Center’s Academy of Excellence in Health 
Research. In October 2008, he was appointed to the World Economic Forum Working Group on 
Pandemics. Between June 2018 to May 2019, Dr. Osterholm served as a Science Envoy for Health 
Security on behalf of the U.S. Department of State. The author of more than 315 papers and abstracts, 
including 21 book chapters, Dr. Osterholm also serves on the boards of nine epidemiology and infectious 
disease journals and is a reviewer for The New England Journal of Medicine. He is a frequent consultant 
to the World Health Organization, the National Institutes of Health (NIH), the Centers for Disease 
Control (CDC), a fellow of the American College of Epidemiology and the Infectious Diseases Society of 
America and has received six major research awards from the NIH and the CDC. 
 
GARRY PETERSON is a professor in environmental sciences with emphasis on resilience and social-
ecological systems at Stockholm Resilience Centre, Stockholm University. His research combines three 
themes: abrupt systemic change, how ecological changes impacts people, and using futures thinking to 
improve navigating surprising social-ecological change. He is head of subject for the centre’s 
Sustainability Science Ph.D. programme. He has a Bachelor’s degree in Systems Design Engineering 
from the University of Waterloo, and a Ph.D. in Zoology from the University of Florida. He was also a 
postdoc at the National Center for Ecological Analysis and Synthesis at University of California, Santa 
Barbara and the Center for Limnology at University of Wisconsin-Madison. Prior to coming to the 
Stockholm Resilience Centre he was an assistant professor and Canada Research Chair jointly appointed 
in the department of Geography and the McGill School of the Environment, at McGill University. Dr. 
Peterson was co-editor of the Artic Council’s Arctic Resilience Report. He was a coordinating lead author 
for the Millennium Ecosystem Assessment’s Scenarios Assessment. He was coordinating lead author for 
the Intergovernmental Science-Policy Platform on Biodiversity and Ecosystem Services’ (IPBES) 
scenarios and models assessment, and is currently a review editor for an IPBES regional assessment. He 
has been a member of the Resilience Alliance, since its founding. He has conducted and contributed to 
participatory ecosystem management processes in Canada, the USA, and Sweden. 
  
STEPHEN POLASKY (NAS) (Steering Committee Member) is the Regents Professor and Fesler-
Lampert Professor of Ecological and Environmental Economics at the University of Minnesota, St. Paul. 
His research focuses on issues at the intersection of ecology and economics and includes the impacts of 
land use and land management on the provision and value of ecosystem services and natural capital, 
biodiversity conservation, sustainability, environmental regulation, renewable energy, and common 
property resources. Dr. Polasky is a member of the National Academy of Sciences, and he is also a fellow 
of the American Academy of Arts and Sciences, the American Association for the Advancement of 
Science, and the Association of Environmental and Resource Economists. He has a B.A. degree from 
Williams College and a Ph.D. degree in Economics from the University of Michigan. 
 
LAURA PULIDO is Professor and Head of Ethnic Studies and Professor of Geography at the University 
of Oregon where she currently studies race, landscape, environmental justice, and cultural memory. She is 
the author of numerous books, including Environmentalism and Economic Justice: Two Chicano 
Struggles in the Southwest; Black, Brown, Yellow and Left: Radical Activism in Los Angeles; A People’s 
Guide to Los Angeles (with Laura Barraclough and Wendy Cheng), and most recently she worked with 
Jordan Camp to posthumously complete Clyde Woods’s, Development Drowned and Reborn: The Blues 
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and Bourbon Restoration in Post-Katrina New Orleans. She has received numerous honors, including the 
Presidential Achievement Award from the Association of American Geographers and Ford and 
Guggenheim fellowships. Most of her research explores the relationship between race, place, and 
economic processes, through both forms of domination and resistance. Most recently her research has 
shifted to questions of cultural memory and the various ways and means which the historical role of 
racism is denied—which is fundamental to its reproduction. Currently, she is studying sites on the 
National Registrar of Historic Places and how they narrate and represent histories and geographies of 
foundational white supremacy—the white supremacy implicated in the creation of the U.S. nation, state, 
and territory. The end goal is to create an historical atlas of white supremacy, which will document both 
the various forms of white supremacy involved in the creation of the U.S., as well as the degree to which 
it is erased through practices of historical commemoration. Dr. Pulido received a B.A. in Geography from 
California State University, Fresno, M.S. in Geography from University of Wisconsin, and Ph.D. in 
Urban Planning from University of California, Los Angeles. 
 
BELINDA REYERS is a Professor in Sustainability Science at Future Africa, University of Pretoria. She 
is also a senior advisor on Resilience and Development at Stockholm Resilience Centre, Stockholm 
University, Sweden and an Extra-ordinary Professor at the University of Stellenbosch. Together with 
regional and international collaborators from research and practice, Professor Reyers’ research explores 
the contribution of theories, methods and evidence from social-ecological systems research and 
sustainability science to the development challenges facing Africa. Her work focuses on exploring the 
role of social-ecological feedbacks, cross-scale dynamics, non-linearities, and resilience capacities in 
achieving sustainable and equitable futures. She also conducts empirical and conceptual research on the 
dynamic linkages between sustainability and equity, especially in the context of more complex, connected 
and uncertain futures. Professor Reyers has played a number of advisory roles to national government and 
international bodies including: Vice Chair of the Science Committee of Future Earth; Coordinating Lead 
Author of the Intergovernmental Platform on Biodiversity and Ecosystem Services; Science Committee: 
DIVERSITAS; Advisory Committee: Sustainable and Healthy Food Systems; and the Bridge 
Collaborative. Professor Reyers initiated and co-led the Southern African Program on Ecosystem Change 
and Society, a network of leading social-ecological researchers working in southern Africa to develop 
new theory and tools and grow capacity in the social-ecological systems field, and one of the core case 
studies within the Future Earth Program on Ecosystem Change and Society (PECS). Professor Reyers 
received her Ph.D. from the University of Pretoria, South Africa in 2001. 
 
LEAH STOKES is an Assistant Professor in the Department of Political Science and affiliated with the 
Bren School of Environmental Science & Management and the Environmental Studies Department at the 
University of California, Santa Barbara (UCSB). She works on energy, climate and environmental 
politics. Within American Politics, her work focuses on representation and public opinion; voting 
behavior; and public policy, particularly at the state level. Within environmental politics, Dr. Stokes 
researches climate change, renewable energy, water and chemicals policy. Her research has been 
published in top journals including the American Political Science Review, American Journal of Political 
Science, British Journal of Political Science, Nature Energy, Energy Policy, and Environmental Science 
& Technology. She has also published articles in The New York Times, The Washington Post, The Los 
Angeles Times, Vox, The Guardian, CNN and elsewhere. She is frequently quoted in national media. Dr. 
Stokes completed her Ph.D. in Public Policy in the Department of Urban Studies and Planning’s 
Environmental Policy & Planning group at the Massachusetts Institute of Technology (MIT). She also 
received a masters from MIT’s Political Science Department and, before that, completed an MPA in 
Environmental Science & Policy at the School of International & Public Affairs (SIPA) and the Earth 
Institute at Columbia University. She earned a B.Sc. in Psychology and East Asian Studies from the 
University of Toronto. Prior to academia, she worked at the Parliament of Canada and Resources for the 
Future. 
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B. L. TURNER II (NAS) is a Regents Professor in the School of Sustainability, College of Global 
Futures and Regents Professor and Gilbert F White Professor of Environment and Society in the School 
of Geographical Sciences and Urban Planning, College of Liberal Arts and Sciences at Arizona State 
University. He is a geographer and human-environmental scientist who works on land change from 
prehistory to present, urban land system design, vulnerability and resilience, and sustainability. He works 
on deforestation, primarily in Mexico and Central America, and urban design in arid environments, 
especially the American Southwest. Dr. Turner has been involved in a number of international and 
national science programs examining global environmental change including those dealing with land 
systems of the International Geosphere-Biosphere Programme, the International Human Dimensions 
Programme, DIVERSITAS, and the U.S. National Climate Assessment, and is a senior review editor for 
Climate Change and Land: An IPCC Special Report. He is also the Associate Editor of the Proceedings of 
the National Academy of Sciences focused on sustainability. He is a member of the National Academy of 
Sciences, and American Academy of Arts and Sciences. Dr. Turner received B.A. and M.A. degrees in 
geography from the University of Austin at Texas and a Ph.D. in geography from the University of 
Wisconsin at Madison. 
 
ESTHER TURNHOUT is a professor at Wageningen University, The Netherlands. She is an 
interdisciplinary social scientist and manages a research program in ‘The politics of environmental 
knowledge’. Her research and teaching focuses on biodiversity governance and nature conservation at 
global to local scales with a specific focus on the relation between science, other knowledge systems, and 
environmental governance practices. She has published numerous articles on the biodiversity science-
policy interface and other topics in high impact journals and she is also the first author of the book 
Environmental Expertise: Connecting Science, Policy and Society’ with Cambridge University Press. She 
is editor in chief of the interdisciplinary journal Environmental Science & Policy. She plays several active 
roles in the Intergovernmental Panel on Biodiversity and Ecosystem Services (IPBES) and was an author 
of the IPBES Global Assessment of biodiversity and ecosystem services. 
 
LORRAE VAN KERKHOFF is the Director of the Institute for Water Futures, and is Associate 
Professor and Associate Director Staff Development at the Fenner School of Environment and Society, at 
the Australian National University. Her research focuses on understanding the role of science in decision-
making for complex environmental issues, especially with regard to preparing for uncertain but different 
futures. She uses qualitative social and institutional research methods to examine how knowledge is 
generated, shared, applied and governed, within Australia and internationally, and works collaboratively 
with stakeholders to generate innovative pathways for transition and transformation. Dr. van Kerkhoff 
leads the Bachelor of Environment and Sustainability program and teaches Sustainable Development and 
Complex Environmental Problems in Action. Her interests revolve around how science gets used (or not 
used) in decision-making; how does it fit? What other forms of knowledge come into play and how do the 
rules decision-makers create and abide by shape the quality of the outcomes that result? How do they help 
us understand and anticipate the future? These questions become even more critical as the pace of 
environmental and social change accelerates, and post-truth politics contest evidence-based knowledge. 
While she has enjoyed the opportunity to explore these questions across three continents around the 
world, she is excited to bring these ideas, questions and challenges closer to home. The Institute for Water 
Futures is a unique and timely opportunity to rethink how we imagine and create the future of water in 
Australia and the Asia-pacific region. She loves the interdisciplinary capability and focuses on 
collaboration and partnerships.  
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