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Anthropocene, with its unprecedented risks cascading across sectors and scales, brings with it 
unprecedented challenges for adaptation (Folke et al. 2016). Meeting these challenges will 
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as the ability to confront potentially disruptive change in ways that keep the system operating in 
pursuit of inclusive human well-being within its current regime and thus on something like its 
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separate but interrelated challenges: i) reduce sources of vulnerability particularly among the 
most vulnerable people and places; ii) mitigate harmful shocks and sources of disruptive change; 
iii) create more, and more equitable, access to the resources that people and communities need to 
recover from shocks and navigate future development pathways toward sustainability; and iv) 
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1. Introduction:1 

What capacities are most needed for the effective pursuit of sustainability in the face of 

the multiple crises currently facing the Anthropocene system?  Taken together these intertwined 

crises – climate, pandemics, extinction, inequity, and others arising from the increasingly intense 

interactions between nature and society – are threatening the  implicit promise of sustainability 

which has emerged over the last decades as one of the most widely shared goals in human 

history: that each generation should hand on to its successors whatever it takes to allow 

them to achieve a standard of living at least as good as its own, while simultaneously 

seeking to alleviate poverty and inequity within its own time (Solow 1993; WCED 1987).  

Keeping this promise will ultimately require decisive action on multiple fronts. But in this 

complex world, what will it take to foster our collective ability to pursue sustainability in the 

face of deep uncertainty and the inevitability of unexpected change?  

In the Capacity Building for Sustainable Development (C4SD) research project,2 we 

argue that advocates for sustainable development should pay greater attention to building a set of 

strategic capacities that empower and enable actors (individuals, communities, organizations 

etc.) to make strategic decisions, and to take deliberate and collective action in the pursuit of 

sustainability.  By capacity we mean both the intention and the ability to accomplish a task or 

achieve an outcome or, more bluntly, “the ability to get stuff done”.  Why?  Because failure to 

build, exercise, and improve capacity for the pursuit of sustainability has too often resulted in a 

“missing middle”—an inability to connect widespread agreement on the goals of sustainable 

development with the scientific understanding of the dynamics of intertwined nature-society 

systems that set the stage on which those goals must be pursued.  

Three features of today’s world make the need to build such strategic capacities 

particularly urgent: 

1) Crises challenging the goals of sustainable development are multiplying and intensifying 

(Folke et al. 2021), threatening the remarkable progress in many dimensions of well-

being that has been achieved over the last two centuries or more (Deaton 2013; McNeill 

 
1 This “Introduction” is common to all of the white papers we have written in support of the present seminar 
series.  Readers who have already encountered it in another of those white papers can skip ahead to Section 2 
without loss. 
2 The Capacity Building project is an activity of the Sustainability Science Program, hosted by the Mossavar-
Rahmani Center at Harvard’s Kennedy School of Government. 

https://www.hks.harvard.edu/centers/mrcbg/programs/sustainability-science-program/capacity-building-sustainable-development
https://www.hks.harvard.edu/centers/mrcbg/programs/sustainability-science-program
https://www.hks.harvard.edu/centers/mrcbg
https://www.hks.harvard.edu/centers/mrcbg
https://www.hks.harvard.edu/
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2016). More effective action to address the multiple threats to sustainability is 

increasingly urgent. 

2) The threats to sustainability are interconnected, as is the underlying nature-society system 

from which they emerge (Preiser et al. 2018).  Efforts to address them one-by-one at best 

become a Sisyphean nightmare of whack-a-mole and often end up competing with or 

undermining one another. All too visible examples are provided by unsatisfactory results 

of siloed efforts taken in pursuit of one or another of the UN’s 17 SDGs. Strategic 

approaches are needed to support actions likely to be effective across multiple 

interconnected challenges and where efforts to foster sustainable development require 

attention to the whole intertwined system rather than just the parts.   

3) Better assessments, forecasts, and the scientific models to support them are necessary 

components of such strategic approaches. But they are not sufficient. The reason is that 

nature-society interactions constitute complex adaptive systems in which novelty 

(innovation, evolution), uncertainty and surprise are the norm rather than the exception 

(Preiser et al. 2018). This complexity virtually guarantees that even the most 

scientifically informed plans will eventually turn out to be at best incomplete if not 

altogether wrong. Effective strategies must complement “thinking through” with “acting 

out” approaches, i.e. with capacities to approach problems and solutions from a systems 

perspective, to treat interventions as experiments, to learn from those experiments, and to 

course correct when forecasts eventually, and inevitably, go wrong.   

 

This working paper focuses specifically on the capacity to adapt development pathways 

to protect human well-being as one of a broader set of six capacities that we argue connect the 

goals of sustainable development with the scientific understanding of the multiple, interacting, 

and complex sustainability challenges currently facing the Anthropocene. These six capacities 

emerged from decades of research across multiple interdisciplinary—but often disparate—

research programs focused on what is needed to foster sustainability (Clark and Harley 2020). 

Taken together the six capacities enable collaborative action for sustainability in the face of 

uncertainty. As summarized in Fig. 1, they are: 
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1. Capacity to measure progress toward sustainable development  

2. Capacity to adapt development pathways to protect human well-being in the face of 
shocks 

3. Capacity to transform unsustainable development pathways into sustainable ones 

4. Capacity to advance equity both within and among generations 

5. Capacity to govern, i.e., to build and maintain collaborative relationships in pursuit 
of sustainable development 

6. Capacity to link knowledge with action for sustainability  

 

The remainder of this working paper is organized in three sections: the first section 

reviews the state of knowledge and scholarship on adaptation and sustainable development;  the 

second section highlights what actors are already doing at the cutting building adaptative 

capacity in practice; and the third section synthesizes emerging insights from practitioners and 

scholars collected as part of the Capacity Building for Sustainable Development (C4SD) research 

project about what is needed to build and maintain and strategic capacity to adapt development 

pathways to protect human well-being in the face of multiple uncertainties and cascading shocks 

currently facing the Anthropocene system. We hope that the seminar series for which this 

background paper has been prepared will further contribute to the C4SD research project, 

deepening the insights found in this working paper.  

 

2. Adaptation and Sustainable Development: A brief overview of the scholarship 

For our purposes here, we define adaptive capacity as the ability to confront potentially 

disruptive change in ways that keep the system operating within its current regime and thus on 

something like its current development pathway.3 At the most basic level, adaptation is 

everywhere: actors are continuously responding to change through conscious and unconscious 

feedback processes (Castro and Sen 2022; H. M. T. Rahman and Hickey 2019). But adaptation 

 
3 The concepts of adaptation and transformation are clearly related.  We find it useful, however, to distinguish them 
in terms of their respective goals: adaptation seeks to moderate harms or exploit opportunities arising in the current 
system, while transformation seeks to restructure that system into a fundamentally different one that will generate 
significantly fewer harms and greater opportunities for inclusive human well-being in the first place.  (We pursue 
transformation in a separate working paper, while focusing here on adaptation). 
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does not come without costs and the growing demands for adaptation caused by the increasing 

turbulence of the Anthropocene has led to an unequal distribution of those costs to vulnerable 

communities and future generations (Environment 2024). Recognition of these trends has made 

adaptation a focus of multiple disciplines studying risk, hazard, vulnerability, resilience and 

innovation (Cinner et al. 2018; Elrick-Barr, Plummer, and Smith 2022; Keys et al. 2019; Kousky 

2019; Mortreux and Barnett 2017; Orlove 2022). This research has produced several 

generalizable findings relevant to sustainable development: 

1) Richer is safer: One generalizable (if unsurprising) finding of this scholarship is 

simply that ‘richer is safer,’ or conversely that poorer households and communities 

are more vulnerable to disruptive change because they have fewer resources—natural 

and anthropogenic—to cope with it (Adger et al. 2003; De Silva and Kawasaki 2018; 

Meierrieks 2021). This is not just a matter of material assets, but also of power. 

Access and agency (self-efficacy, self-esteem) are essential elements of adaptive 

capacity, since only resources that particular individuals and communities can – and 

believe they can – mobilize allow them to actively shape their futures in the face of 

unexpected change (Bohle, Etzold, and Keck 2009; Brown and Westaway 2011; Liu 

et al. 2022).  

2) Heterogeneity can help: A second generalizable finding is that society’s potential 

for adaptation is enhanced to the extent that neither its assets nor shocks to them are 

distributed evenly across space and time.  This works in two ways.  First, if a shock 

impacts one place or time but not others, various forms of compensation are possible 

that would not be in a homogenous world (or models of it).   Second, diversity among 

places for example in their livelihood strategies or supply chains or past experience 

—can enhance the menu of options available for particular places facing new shocks 

(Biggs et al. 2012). That said, the potential contributions of heterogeneity to 

adaptation can be realized only to the extent that connections among different places 

and times are appropriately understood and managed.  For example, when systems are 

so tightly and globally connected that shocks anywhere in the system impact 

everyone equally, the prospects for adaptation via compensation are diminished 

unless “circuit breakers” can be put in place  (Nyström et al. 2019). Connections 

among diverse places can also shift risks from one group or place to another. This can 
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be a good thing, as when insurance spreads risks to make disasters less damaging to 

those who happen to be exposed (Kousky 2019).  But is can also be problematic, as 

when upstream levies accentuate downstream floods, or tall “smoke” stacks expose 

people far away to pollution they did nothing to create, or displaced migrants 

overwhelm the ability of neighbors to take them in (Nelson, Adger, and Brown 2007).  

3) Limits to trial and error: Third, while trial-and-error learning is clearly a central 

mechanism for adaptation, it also has limitations. These derive from the non-linear 

character of nature-society interactions that give rise to thresholds, tipping points, 

path-dependence, and the possibility of irreversible change (Anderies et al. 2013). All 

of these phenomena can make it difficult or even impossible to adapt by simply 

“returning to go” and trying something different (Steffen et al. 2018).  Researchers 

have responded with efforts to build both better forecasting models for exploring such 

discontinuities and better metrics for providing early warning when development 

pathways approach them (Bury et al. 2021; Nijp et al. 2019). Results have been 

encouraging, but remain controversial and incomplete (Hillebrand et al. 2020; Martin, 

Schlüter, and Blenckner 2020).  

4) Short-termism: Finally, research reveals a tendency of actors to prioritize 

adaptations that reduce immediate damages associated with acute shocks rather than 

ones addressing chronic conditions or long-term trends. This “short-termism” gives 

short shrift to proactive adaptations designed to address stresses that are foreseen but 

have not yet occurred (Biggs et al. 2012).  Researchers are exploring ways to 

overcome this behavioral bias using scenario development and foresight analysis to 

build adaptive capacity over longer time horizons (Vervoort et al. 2014; Wiebe et al. 

2018). 

 

Together these findings indicate that adaptation is both urgent and difficult particularly 

for the poorest and most vulnerable communities. Scholarship suggests that efforts to build 

adaptive capacity must ensure that poor and vulnerable communities have the necessary 

resources and connections to adapt to distributive change while navigating the limits to trial-and-

error learning and short-termism that make adaptation challenging.     
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3. Building Adaptive Capacity: A brief review of practice 

In the realm of practice, much recent work on adaptation has been focused on the impacts 

of climate change. For this reason, climate politics has had an outsized influence on efforts to 

build adaptive capacity. In the 1980s and 1990s, many in the climate community were reluctant 

to discuss adaptation both out of concern that support for adaptation might come at the expense 

of mitigation (efforts to reduce the greenhouse gas emissions that cause climate change to begin 

with).  Others were concerned that financial support for adaptation would constitute implicit 

acceptance of responsibility by countries responsible for the majority of historical greenhouse 

gas emissions (E. Lisa F. Schipper 2006). 

The first decades of the 21st century saw a slow but steady increase in efforts to promote 

adaptation and build adaptive capacity, with growing consensuses in the global community that 

wealthy and developed nations bear responsibility to help vulnerable populations adapt to the 

changing Anthropocene. This shift made adaptation and adaption financing a central topic in 

international climate negotiations (IPCC 2022).  2015 was a watershed year for the global 

adaptation agenda, which saw the adaption of the 2030 Sustainable Development Goals (SDGs), 

the Paris Climate Agreement and the Sendai Framework for Disaster Risk Reduction, all of 

which enshrined adaptation as central to ongoing efforts to build a more just and sustainable 

future (United Nations 2015c, 2015a, 2015b).  

Goals and strategies for adaptation have been adopted by actors from city governments to 

multi-national corporations (Araos et al. 2016; Uniited Nations Global Compact and UN 

Environment Programme 2012)  and experiments in turning plans into action are now being 

regularly assembled from around the world and analyzed by organizations including the Global 

Center on Adaptation through its State and Trends in Adaptation Reports (https://gca.org/report-

category/flagship-reports/), the UN Environment Program through its Adaptation Gap Reports 

(https://www.unep.org/resources/adaptation-gap-report ) and the UN’s Global Platform for 

Disaster Risk Reduction through the organizing and reporting on its periodic Sessions 

(https://globalplatform.undrr.org/ ).  Financial support needed for building adaptive capacity is 

also growing, but substantial gaps remain between the need for adaptation financing and 

available funding (UN Environment Programme 2022). Current geopolitical disruptions are also 

of course raising questions about the future of adaption financing (DeConcini, Rennicks, and 

Hyman 2024).  

https://gca.org/report-category/flagship-reports/
https://gca.org/report-category/flagship-reports/
https://www.unep.org/resources/adaptation-gap-report
https://globalplatform.undrr.org/
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Yet designing and implementing adaptive interventions that effectively promote 

sustainable development goals—rather than merely perpetuating the status quo or worse yet 

deepening vulnerabilities—has proven difficult (Eriksen et al. 2021). A systematic review of 

more than 48,000 published case studies on past efforts to foster adaptation found fragmented 

results with little evidence of systemic risk reduction (Berrang-Ford et al. 2021). Scholars and 

practitioners of adaptation have coined the phrase ‘maladaptation’ to signal their growing 

concern that many efforts to build adaptive capacity have counterproductively increased 

vulnerability (Barnett and O’Neill 2010; E. Lisa F. Schipper 2020).  And yet narratives of 

maladaptation have also led to a growing hesitance from donors to fund adaptation efforts that 

are clearly essential to helping the poorest and most vulnerable prepare for and respond to the 

increasing turbulence of the Anthropocene (E. L. F. Schipper and Mukherji 2024). Finding a 

pathway forward that integrates lessons from past missteps while continuing to link global 

support for adaptation with local needs is the challenge facing the adaptation practitioners 

moving forward.     

    

4. Emerging Lessons from Practice and Scholarship 

Efforts to build adaptative capacity have grown in number and scale over the past two 

decades, yet expert consensuses suggests that adaptative interventions regularly come up short— 

failing to achieve substantial reductions in risk and vulnerability, or worse yet exacerbating, 

reinforcing and redistributing risks to more vulnerable people and places (Berrang-Ford et al. 

2021; Eriksen et al. 2021).  As part of the C4SD research project, we are conducting interviews 

with practitioners and scholars to begin to distill and synthesize the lessons coming out of their 

work to date and point to directions forward for efforts to build and strengthen adaptive capacity. 

What we have learned is that building a sustainability-focused capacity to adapt will require 

substantial investments in local capacity to prepare ex-anti and respond ex-post to the growing 

turbulence of the Anthropocene. This local capacity however must be paired with multi-level 

support systems that invest in the physical infrastructure and nature-based solutions that can help 

reduce the impacts of shocks and disasters as well as the financial and organizational systems to 

support individuals and communities impacted by disasters. This multi-level approach must both 

mobilize financing while also ensuring that local efforts to adapt do not simply redistribute risk 

to other (often more vulnerable) people and places.   Here are just four of the specific lessons 
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that have emerged from this research so that we believe are important for building capacity to 

adapt development pathways so that they better protect human well-being in the face of shocks. 

 

1) Address drivers of vulnerability:  An important part of adaptive capacity consists of work 

that preemptively addresses the drivers of vulnerability.   Adaptive interventions whether 

arising locally or driven by international donors often reproduce existing vulnerabilities, 

redistribute vulnerabilities elsewhere, or introduce new and unexpected sources of 

vulnerability (Antwi-Agyei et al. 2018; Eriksen et al. 2021; Thomas and Warner 2019). The 

non-trivial number of maladaptive outcomes resulting from adaptive interventions stems at 

least in part from a tendency of adaptation projects to focus too narrowly on immediate 

consequences of disruptive change (by hardening infrastructure and developing technological 

solutions) while failing to address the underlying inequities that make certain communities 

particularly vulnerable to disruptive change in the first place (Bertana et al. 2022; E. Lisa F. 

Schipper 2022). Strategies to enhance adaptive capacity by reducing vulnerabilities can be as 

simple4 as getting out of harm’s way, e.g. through relocating key transportation infrastructure 

out of flood plains or “managed retreat” away from coastal zones subject to sea-level rise 

together with institutional reforms to regulate future use of such predictably vulnerable 

spaces.   But strategies focused on reducing vulnerability can also be much more 

fundamental.   A good example is provided by Bangladesh which has been at the forefront of 

efforts integrate adaptive capacity as part of the country’s larger development and poverty-

reduction strategy. This effort is articulated in their National Action Plan for adaptation 

which prioritizes vulnerable areas and aims to integrate adaptation planning into the 

country’s broader development strategy (Ministry of Environment, Forest and Climate 

Change, Government of the People’s Republic of Bangladesh 2022).  

 

2) Empower local actors: Planned or top down interventions for building adaptive capacity 

have too often exacerbated power imbalances, reinforced existing inequities and led to the 

neglect of ‘everyday’ or ‘autonomous’ adaptations that local communities are already 

 
4 “Simple” to imagine, though certainly not to implement.   The multiple components of adaptive capacity needed 
to implement such simple visions – components ranging from political savvy to technical expertise – are so 
complex and difficult to organize that we felt it important to develop a teaching case to explore how it was actually 
done in one county in the Pacific Northwest regions of the USA (Garcia-Rios, Varley, and Donahue 2009) 
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making to accommodate the shifting environments in which they work and live (Castro and 

Sen 2022; Islam et al. 2018). Failure to integrate everyday adaptations emerging at the local 

level into the design of top-down adaptation interventions, means that large-scale adaptation 

projects too often work at cross-purposes to existing community efforts to adapt to disruptive 

change (Zickgraf 2019).  The failure to integrate top-down adaptation interventions with the 

priorities and work already being done by local communities to adapt has led to the 

overwhelming consensus that in order for the global adaptation agenda to avoid the mistakes 

of the past, it must be grounded locally with individuals and communities setting their own 

goals, exercising their own agency, and negotiating tradeoffs in ways that accommodate local 

constraints and support local visions for the future. In the Netherlands, the Room for the 

River project which was carried out between 2013 and 2018 aimed to create a safer river 

delta by giving the river more space to flood while also improving the quality of life for 

people in the area. But the program came with tradeoffs for local farmers who were losing 

land that the program aimed to ‘give back to the river’. By involving local stakeholders from 

the start, local interest groups developed the innovative idea of building houses on small 

mounds of reclaimed land that would allow farmers to continue to live and keep their cattle 

on the land while ensuring it was still available as a flood plain when necessary. But ensuring 

that adaptation is locally led is easier said than done and requires institutional structures and 

financial systems that prioritize the agency and decision-making of local actors. The Global 

Commission on Adaptation has developed a set of principles for locally led adaptation, which 

have been endorsed by over 100 countries and organizations. These principles include, 

among others, devolving decision making to the lowest appropriate level, addressing 

structural inequities, and investing in local capabilities (Coger et al. 2022). Yet despite strong 

interest in locally led adaptation, most adaptation efforts still fail to structurally engage local 

communities in meaningful ways (M. F. Rahman et al. 2023).  

 

3) Embed across multiple scales: While adaptation action must be grounded locally, adaptive 

capacity it must be embedded across multiple scales.  This is essential both to mobilize the 

necessary resources to support adaptation in affected areas and to ensure that local efforts to 

adapt do not redistribute risks to others elsewhere. Growing experience bringing the tools of 

insurance to help vulnerable communities adapt to shocks has shown that building multi-



 12 

scale capacity requires developing metrics that are both locally appropriate and globally 

comparable. One good example is provided by the Kenya Livestock Insurance Program 

(KLIP), an index-based insurance program which aims to cushion pastoralists against the 

adverse effects of forage scarcity due to severe drought. Key to the success of KLIP was the 

development data sets aimed at identifying homogenous areas over key variables necessary 

for index-based insurance. This process drew on both globally comparable satellite data on 

forage availability as well as local information gathered through participatory mapping 

exercises on rainfall patterns, agroecology, migration patterns and social boundaries. 

Combining these two sources of data allowed KLIP to create more accurate geographic units 

to support payouts when drought over a given unit reaches pre-specificized thresholds, while 

still offering the private sector insurance companies the certainty they need to sell insurance 

products (Pelvin and Jones 2023).  

 

4) Acknowledge tradeoffs: There are no one-size-fits-all solutions for building adaptive 

capacity (Cinner et al. 2018). Tradeoffs crop up between individual components of adaptative 

capacity: increasing investments in one livelihood strategy can decrease willingness and 

ability to diversify in the face of change; connections across sub-systems can facilitate 

adaptation, but they can also propagate disruptions such as disease epidemics or economic 

panics; strong social bonds within a community can be a source of adaptive capacity, but 

they can also lock groups into particular ways of thinking that prevent adaptation etc. These 

tradeoffs mean that the components of adaptive capacity must be balanced “Goldilocks-like” 

to make useful contributions in a given context.   The need for balancing suggests that 

effective adaptive capacity requires close integration with other capacities we explore in this 

seminar series.  These most immediately include the capacity to link knowledge with action 

(so as to illuminate likely trade-offs among possible adaptations) and the capacity to govern 

(so as to deliberative democratic choices among them).  But other capacities surely matter as 

well, which is why this seminar series is seeking to foster an integrated perspective on 

capacity building for sustainable development (see Fig. 1). 
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Our intention is that the seminar series for which this working paper provides a foundation will 

provide further opportunity to refine (or refute) these lessons as well as to add new lessons we 

have not yet included.  

 

 
 

Figure 1: An integrated perspective on capacities for sustainable development. Six 

interdependent capacities are necessary for the successful pursuit of sustainability: (a) 

capacity to measure progress toward sustainable development, (b) capacity to promote equity 

within and between generations, (c) capacity to adapt to shocks and surprises, (d ) capacity to 

transform the system onto more sustainable development pathways, (e) capacity to link 

knowledge with action for sustainability, and ( f ) capacity to devise governance 

arrangements that allow people to work together in exercising the other capacities. Source: 

(Clark and Harley 2020) 

 



 14 

  



 15 

5. Bibliography 

 
Adger, W. Neil, Saleemul Huq, Katrina Brown, Declan Conway, and Mike Hulme. 2003. 

“Adaptation to Climate Change in the Developing World.” Progress in Development 
Studies 3(3): 179–95. doi:10.1191/1464993403ps060oa. 

Anderies, J. M., S. R. Carpenter, Will Steffen, and Johan Rockstroem. 2013. “The Topology of 
Non-Linear Global Carbon Dynamics: From Tipping Points to Planetary Boundaries.” 
ENVIRONMENTAL RESEARCH LETTERS 8(4). doi:10.1088/1748-9326/8/4/044048. 

Antwi-Agyei, Philip, Andrew J. Dougill, Lindsay C. Stringer, and Samuel Nii Ardey Codjoe. 2018. 
“Adaptation Opportunities and Maladaptive Outcomes in Climate Vulnerability Hotspots 
of Northern Ghana.” Climate Risk Management 19: 83–93. 
doi:10.1016/j.crm.2017.11.003. 

Araos, Malcolm, Lea Berrang-Ford, James D. Ford, Stephanie E. Austin, Robbert Biesbroek, and 
Alexandra Lesnikowski. 2016. “Climate Change Adaptation Planning in Large Cities: A 
Systematic Global Assessment.” Environmental Science & Policy 66: 375–82. 
doi:10.1016/j.envsci.2016.06.009. 

Barnett, Jon, and Saffron O’Neill. 2010. “Maladaptation.” Global environmental change 20(2): 
211–13. doi:10.1016/j.gloenvcha.2009.11.004. 

Berrang-Ford, Lea, A. R. Siders, Alexandra Lesnikowski, Alexandra Paige Fischer, Max W. 
Callaghan, Neal R. Haddaway, Katharine J. Mach, et al. 2021. “A Systematic Global 
Stocktake of Evidence on Human Adaptation to Climate Change.” Nature Climate 
Change 11(11): 989–1000. doi:10.1038/s41558-021-01170-y. 

Bertana, Amanda, Brett Clark, Tabitha M. Benney, and Cameron Quackenbush. 2022. “Beyond 
Maladaptation: Structural Barriers to Successful Adaptation.” Environmental Sociology 
0(0): 1–11. doi:10.1080/23251042.2022.2068224. 

Biggs, Reinette, Maja Schlüter, Duan Biggs, Erin L. Bohensky, Shauna BurnSilver, Georgina 
Cundill, Vasilis Dakos, et al. 2012. “Toward Principles for Enhancing the Resilience of 
Ecosystem Services.” Annual Review of Environment and Resources 37(1): 421–48. 
doi:10.1146/annurev-environ-051211-123836. 

Bohle, Hans-Georg, Benjamin Etzold, and Markus Keck. 2009. Reslience as Agency. IHDP 
Update. 
https://www.researchgate.net/profile/Markus_Keck/publication/263111355_Resilience
_as_Agency/links/0a85e539eed4c4a472000000/Resilience-as-Agency.pdf. 

Brown, Katrina, and Elizabeth Westaway. 2011. “Agency, Capacity, and Resilience to 
Environmental Change: Lessons from Human Development, Well-Being, and Disasters.” 



 16 

Annual Review of Environment and Resources 36(1): 321–42. doi:10.1146/annurev-
environ-052610-092905. 

Bury, Thomas M., R. I. Sujith, Induja Pavithran, Marten Scheffer, Timothy M. Lenton, Madhur 
Anand, and Chris T. Bauch. 2021. “Deep Learning for Early Warning Signals of Tipping 
Points.” Proceedings of the National Academy of Sciences 118(39). 
doi:10.1073/pnas.2106140118. 

Castro, Brianna, and Raka Sen. 2022. “Everyday Adaptation: Theorizing Climate Change 
Adaptation in Daily Life.” Global Environmental Change 75: 102555. 
doi:10.1016/j.gloenvcha.2022.102555. 

Cinner, Joshua E., W. Neil Adger, Edward H. Allison, Michele L. Barnes, Katrina Brown, Philippa 
J. Cohen, Stefan Gelcich, et al. 2018. “Building Adaptive Capacity to Climate Change in 
Tropical Coastal Communities.” Nature Climate Change 8(2): 117–23. 
doi:10.1038/s41558-017-0065-x. 

Clark, William C., and Alicia G. Harley. 2020. “Sustainability Science: Toward a Synthesis.” 
Annual Review of Environment and Resources 45: 331–86. doi:10.1146/annurev-
environ-012420-043621. 

Coger, Tamara, Ayesha Dinshaw, Stefanie Tye, Bradley Kratzer, May Thazin Aung, Eileen 
Cunningham, Candice Ramkissoon, et al. 2022. “Locally Led Adaptation: From Principles 
to Practice.” https://www.wri.org/research/locally-led-adaptation-principles-practice 
(February 19, 2025). 

De Silva, M. M. G. T., and Akiyuki Kawasaki. 2018. “Socioeconomic Vulnerability to Disaster Risk: 
A Case Study of Flood and Drought Impact in a Rural Sri Lankan Community.” Ecological 
Economics 152: 131–40. doi:10.1016/j.ecolecon.2018.05.010. 

Deaton, Angus. 2013. The Great Escape: Health, Wealth, and the Origins of Inequality. 
Princeton: Princeton University Press. 

DeConcini, Christina, Jennifer Rennicks, and Gabby Hyman. 2024. “Trump May Thwart Federal 
Climate Action, but Opportunities for Progress Remain.” 
https://www.wri.org/insights/trump-climate-action-setbacks-opportunities-us (February 
19, 2025). 

Elrick-Barr, Carmen E., Ryan Plummer, and Timothy F. Smith. 2022. “Third-Generation Adaptive 
Capacity Assessment for Climate-Resilient Development.” Climate and Development 
0(0): 1–4. doi:10.1080/17565529.2022.2117978. 

Environment, U. N. 2024. “Adaptation Gap Report 2024 | UNEP - UN Environment Programme.” 
https://www.unep.org/resources/adaptation-gap-report-2024 (February 18, 2025). 



 17 

Eriksen, Siri, E. Lisa F. Schipper, Morgan Scoville-Simonds, Katharine Vincent, Hans Nicolai 
Adam, Nick Brooks, Brian Harding, et al. 2021. “Adaptation Interventions and Their 
Effect on Vulnerability in Developing Countries: Help, Hindrance or Irrelevance?” World 
Development 141: 105383. doi:10.1016/j.worlddev.2020.105383. 

Folke, Carl, Reinette Biggs, Albert Norström, Belinda Reyers, and Johan Rockström. 2016. 
“Social-Ecological Resilience and Biosphere-Based Sustainability Science.” Ecology and 
Society 21(3). doi:10.5751/ES-08748-210341. 

Folke, Carl, Stephen Polasky, Johan Rockström, Victor Galaz, Frances Westley, Michèle Lamont, 
Marten Scheffer, et al. 2021. “Our Future in the Anthropocene Biosphere.” Ambio 50: 
834–69. doi:10.1007/s13280-021-01544-8. 

Garcia-Rios, Patricia, Pamela Varley, and John D. Donahue. 2009. “The Challenge of Adapting to 
Climate Change: King County Brings Local Action to a Global Threat.” HKS Case Program. 
https://case.hks.harvard.edu/the-challenge-of-adapting-to-climate-change-king-county-
brings-local-action-to-a-global-threat/ (February 17, 2025). 

Hillebrand, Helmut, Ian Donohue, W. Stanley Harpole, Dorothee Hodapp, Michal Kucera, 
Aleksandra M. Lewandowska, Julian Merder, Jose M. Montoya, and Jan A. Freund. 2020. 
“Thresholds for Ecological Responses to Global Change Do Not Emerge from Empirical 
Data.” Nature Ecology & Evolution 4(11): 1502–9. doi:10.1038/s41559-020-1256-9. 

IPCC. 2022. Climate Change 2022: Impacts, Adaptation, and Vulnerability. Contribution of 
Working Group II to the Sixth Assessment Report of the Intergovernmental Panel on 
Climate Change. https://www.ipcc.ch/report/ar6/wg2/. 

Islam, Mir Rabiul, Valerie Ingham, John Hicks, and Elaine Kelly. 2018. “From Coping to 
Adaptation: Flooding and the Role of Local Knowledge in Bangladesh.” International 
Journal of Disaster Risk Reduction 28: 531–38. doi:10.1016/j.ijdrr.2017.12.017. 

Keys, Patrick W., Victor Galaz, Michelle Dyer, Nathanial Matthews, Carl Folke, Magnus Nyström, 
and Sarah E. Cornell. 2019. “Anthropocene Risk.” Nature Sustainability 2: 667–73. 
doi:10.1038/s41893-019-0327-x. 

Kousky, Carolyn. 2019. “The Role of Natural Disaster Insurance in Recovery and Risk Reduction.” 
Annual Review of Resource Economics 11(1): 399–418. doi:10.1146/annurev-resource-
100518-094028. 

Liu, Wenman, Elisabeth Gerber, Suhyun Jung, and Arun Agrawal. 2022. “The Role of Human and 
Social Capital in Earthquake Recovery in Nepal.” Nature Sustainability 5(2): 167–73. 
doi:10.1038/s41893-021-00805-4. 

Martin, Romina, Maja Schlüter, and Thorsten Blenckner. 2020. “The Importance of Transient 
Social Dynamics for Restoring Ecosystems beyond Ecological Tipping Points.” 
Proceedings of the National Academy of Sciences. doi:10.1073/pnas.1817154117. 



 18 

McNeill, John Robert. 2016. The Great Acceleration: An Environmental History of the 
Anthropocene Since 1945. Cambridge, MA: Belknap Press of Harvard University Press. 

Meierrieks, Daniel. 2021. “Weather Shocks, Climate Change and Human Health.” World 
Development 138: 105228. doi:10.1016/j.worlddev.2020.105228. 

Ministry of Environment, Forest and Climate Change, Government of the People’s Republic of 
Bangladesh. 2022. “National Adaptation Plan of Bangladesh (2023‐2050).” UNDP. 
https://www.undp.org/bangladesh/publications/national-adaptation-plan-bangladesh-
2023-2050 (February 20, 2025). 

Mortreux, Colette, and Jon Barnett. 2017. “Adaptive Capacity: Exploring the Research Frontier.” 
WIREs Climate Change 8(4): e467. doi:10.1002/wcc.467. 

Nelson, Donald R., W. Neil Adger, and Katrina Brown. 2007. “Adaptation to Environmental 
Change: Contributions of a Resilience Framework.” Annual Review of Environment and 
Resources 32(1): 395–419. doi:10.1146/annurev.energy.32.051807.090348. 

Nijp, Jelmer J., Arnaud J. A. M. Temme, George A. K. van Voorn, Lammert Kooistra, Geerten M. 
Hengeveld, Merel B. Soons, Adriaan J. Teuling, and Jakob Wallinga. 2019. “Spatial Early 
Warning Signals for Impending Regime Shifts: A Practical Framework for Application in 
Real-World Landscapes.” Global Change Biology 25(6): 1905–21. 
doi:10.1111/gcb.14591. 

Nyström, M., J.-B. Jouffray, A. V. Norström, B. Crona, P. Søgaard Jørgensen, S. R. Carpenter, Ö 
Bodin, V. Galaz, and C. Folke. 2019. “Anatomy and Resilience of the Global Production 
Ecosystem.” Nature 575(7781): 98–108. doi:10.1038/s41586-019-1712-3. 

Orlove, Ben. 2022. “The Concept of Adaptation.” Annual review of environment and resources 
47: 535–81. doi:10.1146/annurev-environ-112320-095719. 

Pelvin, John, and Lindsey Jones. 2023. Perceptions of the Service Delivery and Value of the 
Kenya Livestock Insurance Programme (KLIP). World Bank. Text/HTML. 
https://documents.worldbank.org/en/publication/documents-
reports/documentdetail/en/099653111072339695 (February 20, 2025). 

Preiser, Rika, Reinette Biggs, Alta De Vos, and Carl Folke. 2018. “Social-Ecological Systems as 
Complex Adaptive Systems: Organizing Principles for Advancing Research Methods and 
Approaches.” Ecology and Society 23(4): 46. doi:10.5751/ES-10558-230446. 

Rahman, H. M. Tuihedur, and Gordon M. Hickey. 2019. “What Does Autonomous Adaptation to 
Climate Change Have to Teach Public Policy and Planning About Avoiding the Risks of 
Maladaptation in Bangladesh?” Frontiers in Environmental Science 7. 
https://www.frontiersin.org/articles/10.3389/fenvs.2019.00002 (January 15, 2023). 



 19 

Rahman, M. Feisal, Danielle Falzon, Stacy-ann Robinson, Laura Kuhl, Ross Westoby, Jessica 
Omukuti, E. Lisa F. Schipper, et al. 2023. “Locally Led Adaptation: Promise, Pitfalls, and 
Possibilities.” Ambio 52(10): 1543–57. doi:10.1007/s13280-023-01884-7. 

Reyers, Belinda, Carl Folke, Michele-Lee Moore, Reinette Biggs, and Victor Galaz. 2018. “Social-
Ecological Systems Insights for Navigating the Dynamics of the Anthropocene.” Annual 
Review of Environment and Resources 43(1): 267–89. doi:10.1146/annurev-environ-
110615-085349. 

Schipper, E. L. F., and A. Mukherji. 2024. “Misguided Negative Adaptation Narratives Are 
Hurting the Poor.” Science 386(6722): 624–26. doi:10.1126/science.adq7821. 

Schipper, E. Lisa F. 2006. “Conceptual History of Adaptation in the UNFCCC Process.” Review of 
European Community & International Environmental Law 15(1): 82–92. 
doi:10.1111/j.1467-9388.2006.00501.x. 

Schipper, E. Lisa F. 2020. “Maladaptation: When Adaptation to Climate Change Goes Very 
Wrong.” One Earth 3(4): 409–14. doi:10.1016/j.oneear.2020.09.014. 

Schipper, E. Lisa F. 2022. “Catching Maladaptation before It Happens.” Nature Climate Change 
12(7): 617–18. doi:10.1038/s41558-022-01409-2. 

Solow, Robert. 1993. “An Almost Practical Step toward Sustainability.” Resources Policy 19(3): 
162–72. doi:10.1016/0301-4207(93)90001-4. 

Steffen, Will, Johan Rockström, Katherine Richardson, Timothy M. Lenton, Carl Folke, Diana 
Liverman, Colin P. Summerhayes, et al. 2018. “Trajectories of the Earth System in the 
Anthropocene.” Proceedings of the National Academy of Sciences 115(33): 8252–59. 
doi:10.1073/pnas.1810141115. 

Thomas, Kimberley Anh, and Benjamin P. Warner. 2019. “Weaponizing Vulnerability to Climate 
Change.” Global Environmental Change 57: 101928. 
doi:10.1016/j.gloenvcha.2019.101928. 

UN Environment Programme. 2022. Adaptation Gap Report 2022: Too Little, Too Slow – Climate 
Adaptation Failure Puts World at Risk. Nairobi. https://www.unep.org/adaptation-gap-
report-2022 (November 6, 2022). 

Uniited Nations Global Compact, and UN Environment Programme. 2012. Business and Climate 
Change Adaptation: Toward Resilient Companies and Communities. 
https://www.unglobalcompact.org/library/115 (January 17, 2023). 

United Nations. 2015a. Framework Convention on Climate Change: Adoption of the Paris 
Agreement, 21st Conference of the Parties. Paris: United Nations. 
https://unfccc.int/process-and-meetings/the-paris-agreement/the-paris-agreement 
(March 30, 2022). 



 20 

United Nations. 2015b. Sendai Framework for Disaster Risk Reduction 2015 - 2030. 
https://www.undrr.org/publication/sendai-framework-disaster-risk-reduction-2015-
2030. 

United Nations. 2015c. Transforming Our World: The 2030 Agenda for Sustainable 
Development. New York: United Nations. 
https://sustainabledevelopment.un.org/post2015/transformingourworld/publication 
(January 20, 2020). 

Vervoort, Joost M., Philip K. Thornton, Patti Kristjanson, Wiebke Förch, Polly J. Ericksen, Kasper 
Kok, John S. I. Ingram, et al. 2014. “Challenges to Scenario-Guided Adaptive Action on 
Food Security under Climate Change.” Global Environmental Change 28: 383–94. 
doi:10.1016/j.gloenvcha.2014.03.001. 

WCED. 1987. Our Common Future. [Rev.]. Oxford; New York: Oxford University Press. 
http://hollis.harvard.edu/?itemid=%7Clibrary/m/aleph%7C001468050. 

Wiebe, Keith, Monika Zurek, Steven Lord, Natalia Brzezina, Gnel Gabrielyan, Jessica Libertini, 
Adam Loch, et al. 2018. “Scenario Development and Foresight Analysis: Exploring 
Options to Inform Choices.” Annual Review of Environment and Resources 43(1): 545–
70. doi:10.1146/annurev-environ-102017-030109. 

Zickgraf, Caroline. 2019. “Keeping People in Place: Political Factors of (Im)Mobility and Climate 
Change.” Social Sciences 8(8): 228. doi:10.3390/socsci8080228. 

 


	WORKING PAPER0F*
	1. Introduction:1F
	2. Adaptation and Sustainable Development: A brief overview of the scholarship
	3. Building Adaptive Capacity: A brief review of practice
	4. Emerging Lessons from Practice and Scholarship
	5. Bibliography

