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Abstract and Keywords
Adaptive governance explains processes of reaction and social learning through leadership, 
experience, and experimentation. Much of this is set in frameworks of culture, power, social 
relations, social justice, and vulnerability. Adaptive governance stipulates cooperative 
management, collective action to help prepare society, business, markets, and civil organizations 
for the characteristics of tipping points: convulsive and unpredictable change and outcomes, and 
huge uncertainty over the effectiveness of initial responses. Resilience comes about when 
resources are released by sudden events, or by social value shifts, leading to overall 
transformation. Examples are offered from drought in Amazonia and the Sahel and urban 
flooding in Mumbai. Adaptivity is neither easy nor assured and always unpredictable. Local to 
global institutional fits are required but often wanting. Yet resilience can be found even in the 
most adverse circumstances, so we need to discover more about its character and adaptiveness.

Keywords:   tipping points, resilience, adaptation, social learning, panarchy, institutional fit, Amazonian drought, 
Sahelian drought, Mumbai flooding

A tipping point – a process that starts off slowly and rapidly speeds up leading to cascading 
effects – was identified in the 1970s in the context of neighbourhood race relations and the 
spread of group behaviour through social networks. In more recent years the concept has gained 
traction in the frameworks of development planning, climate change, and ecological resilience. 
Resilience theory suggests that to anticipate better and avoid tipping points or thresholds in 
social-ecological systems will require adaptive governance. This is where adapting institutions, 
networks, and processes generate social learning about changes in social ecological systems. 
This chapter considers how governance in the context of tipping points differs from conventional 
forms of adaptation governance. While there are an increasing number of networks and 
partnerships underway, it appears that governance institutions are on the whole unable to 
integrate local-level adaptation solutions with large-scale ecological governance approaches.
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In this companion piece to that by Joe Smith (7.1), I examine how adaptive institutional 
responses to climate shocks may act as proxies for institutional responses to tipping points. I 
offer a number of illustrative examples of how adapting institutions can offer positive coping 
mechanisms through learning feedbacks that avoid maladaptation following climate shocks. The 
illustrative examples presented are of systems that are in the phase of reorganization (the ‘back 
loop’ in the adaptive cycle). The idea is that a shock may result in a reorganization that 
maintains the system within the desired state, yet shifts thinking to new ways of governing and 
adapting to climate change. Examples of institutional reorganization following shocks are given 
from the Mumbai floods of 2005, dieback in Amazonia in 2005–10, and the Sahel drought in 
2012. In the discussion, I  (p.259) reflect on the weak linkages that exist between local-level 
adaptations and large-scale environmental change problem-framing, and current barriers to 
adaptive governance.

The context
Environmental change is increasingly interpreted in terms of urgent, abrupt, and large-scale 
transformations, or tipping points. It is also conceived in the context of biophysical limits, as 
outlined by Tim Lenton in Chapter 2.1. Tipping points feature prominently in the literature 
addressing: climate change (Lenton et al. 2008; New et al. 2011); Amazonian forests (Nepstad et 
al. 2008; Nobre and De Simon Borma 2009, Mahli et al. 2009; Betts et al. 2008; and Toby 
Gardner (4.3)); and ecological resilience (Rockstrom et al. 2009). The idea of tipping points first 
originated with Tom Schelling (1971) who applied a dynamic model of segregation in the racial 
composition of neighbourhoods in the United States. Others have used the concept to model the 
spread of behaviour and innovation through social networks (e.g. Granovetter 1978; Gladwell, 
2000; Watts 2002, 2003).

Where there is a tipping point, a threshold condition is overstepped and cascades into a runaway 
set of events. This could be a rapid U-turn in a policy, which is driven by protests expressing 
fundamental societal preferences. The Arab Spring – a wave of revolutionary protests across the 
Arab world which began in December 2010 – is an example of such a runaway process whereby 
critical masses in people lead to the rapid collapse of existing political regimes. Other chapters 
in this volume – Paul Ekins (6.2), Joe Smith (7.1) – and commentaries – Paul Brown (7.3) and 
Jonathan Sinclair-Wilson (7.5) – comment on the social interpretations of this urgency. In this 
chapter I examine what is new about coping with environmental tipping points by looking at the 
ways in which governments, businesses, and civil society are building strategies at all scales to 
respond, adapt, and transform as we enter the Anthropocene. It is the first time in human 
history that a complex array of global, national, and local institutions and networks are 
preparing with foresight to govern the Earth system for an uncertain future. The challenge for 
these institutions is that there is limited knowledge about what types of social, political, and 
economic enabling conditions need to be met to enable the successful handling of anticipated 
response strategies in a timely manner.

 (p.260) One challenge to governance institutions involves accounting for biophysical threshold 
conditions, e.g. how a flood might trigger a change in institutional learning. History shows that 
society is not always successful in the ways that it manages change. Trade-offs, maladaptations, 
and externalities are all risks that result from taking action in one arena that may have 
unintended negative consequences elsewhere in space and/or time. For example, managing 
water supply in one part of a river basin may result in people downstream losing out on the 
benefits of improved water availability for their upstream neighbours. Another example in the 
global south is where trees and forests are protected to act as carbon sinks, resulting in the 
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social exclusion of entire communities, including women and the elderly who have limited access 
to natural resources under traditional land-tenure regimes. In the global north, an example 
would be building an eco-village on a floodplain, which is exposed to flood risk, and is insured 
currently but may not be in the future, as climate change alters the timing and ferocity of 
flooding. The introductory chapter (1.1) explains why such malfunctions in governance occur and 
may be becoming even more brittle.

Adaptive governance
Adaptive governance theory explains change processes as being driven by feedbacks mediated 
through leadership, networks, and social learning (Folke et al. 2005; Boyd and Folke 2012). The 
overarching feature of adaptive governance is the ‘adaptive’ dimension of governance. In order 
to buffer change, resilience provides insights into the importance of diversity, modularity, and 
feedbacks in governing complexity in social-ecological systems. It is defined by Folke et al. 
(2005) as global in scale, in terms of the converging trends of rapid, interconnected global 
change (Duit et al. 2010), and in relation to how institutional responses and constraints interact 
between scales and levels (Termeer et al. 2010), and it is inherently a response to uncertainty 
and vulnerability of social and biophysical systems. These features make adaptive governance an 
interesting framework for considering how to manage tipping points. It is inherently about the 
function of networks (and shadow networks) as mechanisms of learning and building adaptive 
capacity. Adaptive governance stipulates co-management and collective actions across scales 
(interdependence). It is a way of thinking about preparing societies, businesses, and 
governments  (p.261) for large-scale and fast onset change; thus it has a temporal dimension of 
great importance to managing tipping points.

Resilience and panarchy theory
Resilience and ‘coupled social ecological systems’ thinking offers ideas for understanding the 
adaptive nature of change in institutions, organizations, and groups in the context of tipping 
points. Resilience may be introduced here as the ability of a system to absorb disturbance and 
reorganize while undergoing change, and without losing its identity, function, structure, and 
feedback. It can be considered as the way that communities respond to crises and progress their 
pathways of development (Folke et al. 2010). Olsson et al. (2008) drew on resilience theory to 
explain how the management of the Great Barrier Reef in Australia reached a tipping point, 
fuelled by a sense of urgency about the increased pressure from terrestrial runoff, 
overharvesting and global warming so that the reef, as a coupled social ecological system, was 
transformed into a sustainable and integrated management model. The transformation process 
included a shift in governance from a focus on chosen individual reefs to a broader stewardship 
of the large-scale reef system. In theory, the closer a system is to a tipping point, the lower its 
resilience and the smaller the shock needed to shift the regime. Resilience can also therefore be 
thought of as ‘the capacity of a linked social-ecological system to absorb recurrent disturbances, 
such as hurricanes or floods, so as to retain essential structures, processes and 
feedbacks’ (Adger et al. 2005).

Panarchy theory (see Chapter 1.1) explains that the basis for change lies in the adaptive cycle 
(Gunderson and Holling 2002). The adaptive cycle contains four phases:

• Rapid growth (r) – typically characterized by pioneer species, innovators or entrepreneurs;

• Conservation (K) – where resources are increasingly available and locked up in existing 
structures;
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• Release (omega) – that is often triggered by a disturbance (e.g. fire, flood, disease) which 
exceeds the system’s resilience;

• Reorganization and renewal (alpha) – where invention, experimentation and re-assortment 
are common.

The adaptive cycle has two ways of responding to change. The r and K phases operate together 
and are called the ‘front loop’, and the omega and  (p.262) alpha phases are considered the 
‘back loop’. The front loop characterizes the development phase and it features things like the 
accumulation of capital, stability, conservation, and development. Empirical studies of complex 
adaptive systems often focus on the front loop, which are systems that are undergoing gradual 
change, such as forest conservation (but see Ashlin 2009). In contrast, this chapter considers 
systems that are in the phase of reorganization (the back loop) following a fast and abrupt 
change. The idea is that a shock may result in a reorganization that maintains the system within 
the desired state, yet shifts thinking to new ways of framing, adapting to, and governing, climate 
shocks (Ashlin 2009). Thus, given the fast and abrupt change generated in the adaptive cycle, 
new forms of governance are emerging, which navigate the barriers to sustainability via 
networks and multi-sector learning platforms (e.g. see Ashlin 2012).

Adaptive governance and institutional fit
One emerging framework developed from the observation of several hundred cases of 
ecosystems management over the past twenty years is ‘adaptive governance’, which emphasizes 
complexity, rather than the steady-state equilibrium, as a pre-determinant of successful 
governance. The concept of adaptive governance focuses on the organizational and institutional 
flexibility for dealing with uncertainty and change (Dietz et al. 2003; Folke et al. 2005). 
Fundamental to this framework is a multi-scalar approach, which acknowledges and integrates 
the knowledge of a diversity of stakeholders to inform resource allocation decisions (Folke et al. 
2005). Adaptive governance requires the formation of social networks, formal or informal, which 
create opportunities for collective action, engagement, and learning (Olsson et al. 2006). 
Adaptive processes within networks are then fostered by learning mechanisms, which generate 
and disseminate information (Folke et al. 2005; Olsson et al. 2006).

Adaptive governance is an ‘ideal’ form of environmental governance that consists of four 
principles: (1) explicit understanding of the system; (2) monitoring; (3) flexibility in management 
and administration through networks; and (4) strategies that prepare for ‘surprise’. Adaptive 
governance requires adapting institutions:

The capacity of people, from local groups and private actors, to the state, to international 
organisations, to deal with complexity, uncertainty and the interplay between gradual and 
rapid change.

(Boyd and Folke 2012: 3)

 (p.263) Adapting institutions are evident at the local level in self-organized institutions and 
networks, and leaders, in public institutions that are responding to uncertainty and complexity, 
and in multilevel, hybrid institutions that are coping with environmental crisis (Boyd and Folke 
2012). The adaptation processes are normative in as far as principles of fairness and 
effectiveness are embedded in co-management regimes. In theory one could have an adaptive 
system that is not equitable but still capable of adjusting to surprise: however there is limited 
empirical work on this.
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The challenge of institutional fit
The challenge of institutional fit is the trade-off between robustness/ efficient approaches to 
existing problems and the flexibility and redundancy required to meet new challenges. In 
essence, organizations have developed responses for one problem set and are not readily 
adapted for other problems. This is the key to ‘the challenge of the fit’ (Folke et al. 2005). Olsson 

et al. (2006: 29) highlight the problem of fit in the example of the management of watersheds, 
which have specific area/system boundaries, but where the administrative boundaries and the 
area of the watershed do not correspond. The mismatch of boundaries could be across national 
borders or at the local county and municipal level. They suggest that it is often the case that the 
jurisdictional, administrative, and institutional responses are not well matched with the 
biophysical system boundaries, due to historical reasons of national security or ethnic specificity. 
This suggests a need for flexibility in governance structures (Dietz et al. 2003) to allow for 
ecosystem-based management and stewardship of multifunctional landscapes and seascapes 
(Folke et al. 2005), while incorporating diverse features of governance that allow for ecosystem 
stewardship and relationships to multiple and cross-scale complex social-ecological interactions 
(Duit and Galaz 2008).

From principles to practice of adaptive governance
The illustrative examples presented here are of systems that are in the phase of reorganization 
(the back loop). The idea is that a shock may result in a reorganization that maintains the system 
within the desired state, yet shifts thinking to new ways of governing and adapting to climate 
change.

 (p.264) Amazon dieback
Peter Cox and colleagues (Cox et al. 2000) were among the first scientists to make predictions 
about the collapse of Amazonian rainforest by 2050. They presented a scenario that climate 
change impacts on the region of Amazonia would risk climate-induced forest dieback converting 
large areas of tropical forests to savannah by the end of the twenty-first century. While many 
were sceptical at first, two consecutive droughts in 2005 and 2010 (discussed by Toby Gardner 
(4.3)) have caused scientists to ask questions about the potential irreversible damage of the 
combination of deforestation, changing precipitation patterns, fire, and rising global 
temperatures. Forecasting and monitoring of Amazonia has become more integral to detecting 
early warning signals since then. A report by the World Bank (Vergara and Scholz 2011) 
suggests that dieback in Amazonia – one of several major, non-linear, positive-feedback 
responses to global warming – has the potential to create major disruptions in global climate 
systems (see also Patricia Howard (4.2)). It also calls for governance of deforestation (despite a 
notable decrease since 2005). Deforestation is largely driven by cattle ranching, large-scale 
soybean cultivation, and commodity markets, opening up roads and access for small-scale 
farming settlements.

The experience of the 2005 Amazonian drought provides important lessons about the adaptive 
governance response capacity. Brazil experienced one of the worst droughts in thirty years, 
compounded by extensive forest fires. The cause appears to have been warmer global 
temperatures, which led to measurable increases in ocean surface temperatures in the Atlantic 
and, ultimately, lower rainfall across several regions of the country (Aragão et al. 2008). The 
drought impacted the northeast, as well as southwest and western Amazonia. A state of 
emergency was called, and the Brazilian government mobilized its army to provide water and 
medical supplies to isolated communities and contend with the intense forest fires in Brazil’s 
western state of Acre. The resulting smoke pollution affected more than 400,000 people, and the 

https://britishacademy.universitypressscholarship.com/view/10.5871/bacad/9780197265536.001.0001/upso-9780197265536-chapter-20#upso-9780197265536-chapter-20-bibItem-23
https://britishacademy.universitypressscholarship.com/view/10.5871/bacad/9780197265536.001.0001/upso-9780197265536-chapter-20#upso-9780197265536-chapter-20-bibItem-23
https://britishacademy.universitypressscholarship.com/view/10.5871/bacad/9780197265536.001.0001/upso-9780197265536-chapter-20#upso-9780197265536-chapter-20-bibItem-23
https://britishacademy.universitypressscholarship.com/view/10.5871/bacad/9780197265536.001.0001/upso-9780197265536-chapter-20#upso-9780197265536-chapter-20-bibItem-23
https://britishacademy.universitypressscholarship.com/view/10.5871/bacad/9780197265536.001.0001/upso-9780197265536-chapter-20#upso-9780197265536-chapter-20-bibItem-41
https://britishacademy.universitypressscholarship.com/view/10.5871/bacad/9780197265536.001.0001/upso-9780197265536-chapter-20#upso-9780197265536-chapter-20-bibItem-41
https://britishacademy.universitypressscholarship.com/view/10.5871/bacad/9780197265536.001.0001/upso-9780197265536-chapter-20#upso-9780197265536-chapter-20-bibItem-41
https://britishacademy.universitypressscholarship.com/view/10.5871/bacad/9780197265536.001.0001/upso-9780197265536-chapter-20#upso-9780197265536-chapter-20-bibItem-41
https://britishacademy.universitypressscholarship.com/view/10.5871/bacad/9780197265536.001.0001/upso-9780197265536-chapter-20#upso-9780197265536-chapter-20-bibItem-18
https://britishacademy.universitypressscholarship.com/view/10.5871/bacad/9780197265536.001.0001/upso-9780197265536-chapter-20#upso-9780197265536-chapter-20-bibItem-18
https://britishacademy.universitypressscholarship.com/view/10.5871/bacad/9780197265536.001.0001/upso-9780197265536-chapter-20#upso-9780197265536-chapter-20-bibItem-18
https://britishacademy.universitypressscholarship.com/view/10.5871/bacad/9780197265536.001.0001/upso-9780197265536-chapter-20#upso-9780197265536-chapter-20-bibItem-18
https://britishacademy.universitypressscholarship.com/view/10.5871/bacad/9780197265536.001.0001/upso-9780197265536-chapter-20#upso-9780197265536-chapter-20-bibItem-1
https://britishacademy.universitypressscholarship.com/view/10.5871/bacad/9780197265536.001.0001/upso-9780197265536-chapter-20#upso-9780197265536-chapter-20-bibItem-1
https://britishacademy.universitypressscholarship.com/view/10.5871/bacad/9780197265536.001.0001/upso-9780197265536-chapter-20#upso-9780197265536-chapter-20-bibItem-1
https://britishacademy.universitypressscholarship.com/view/10.5871/bacad/9780197265536.001.0001/upso-9780197265536-chapter-20#upso-9780197265536-chapter-20-bibItem-1
https://britishacademy.universitypressscholarship.com/view/10.5871/bacad/9780197265536.001.0001/upso-9780197265536-chapter-20#upso-9780197265536-chapter-20-bibItem-19
https://britishacademy.universitypressscholarship.com/view/10.5871/bacad/9780197265536.001.0001/upso-9780197265536-chapter-20#upso-9780197265536-chapter-20-bibItem-15
https://britishacademy.universitypressscholarship.com/view/10.5871/bacad/9780197265536.001.0001/upso-9780197265536-chapter-20#upso-9780197265536-chapter-20-bibItem-15
https://britishacademy.universitypressscholarship.com/view/10.5871/bacad/9780197265536.001.0001/upso-9780197265536-chapter-20#upso-9780197265536-chapter-20-bibItem-15
https://britishacademy.universitypressscholarship.com/view/10.5871/bacad/9780197265536.001.0001/upso-9780197265536-chapter-20#upso-9780197265536-chapter-20-bibItem-15
https://britishacademy.universitypressscholarship.com/view/10.5871/bacad/9780197265536.001.0001/upso-9780197265536-chapter-20#upso-9780197265536-chapter-20-bibItem-52
https://britishacademy.universitypressscholarship.com/view/10.5871/bacad/9780197265536.001.0001/upso-9780197265536-chapter-20#upso-9780197265536-chapter-20-bibItem-2
https://britishacademy.universitypressscholarship.com/view/10.5871/bacad/9780197265536.001.0001/upso-9780197265536-chapter-20#upso-9780197265536-chapter-20-bibItem-2
https://britishacademy.universitypressscholarship.com/view/10.5871/bacad/9780197265536.001.0001/upso-9780197265536-chapter-20#upso-9780197265536-chapter-20-bibItem-2
https://britishacademy.universitypressscholarship.com/view/10.5871/bacad/9780197265536.001.0001/upso-9780197265536-chapter-20#upso-9780197265536-chapter-20-bibItem-2


Exploring Adaptive Governance for Managing Tipping Points

Page 6 of 15

PRINTED FROM BRITISH ACADEMY SCHOLARSHIP ONLINE (www.britishacademy.universitypressscholarship.com). (c) Copyright 
British Academy, 2022. All Rights Reserved. An individual user may print out a PDF of a single chapter of a monograph in BASO for 
personal use. Subscriber: Raja Narendra Lal Khan Women's College; date: 24 June 2022

fire damaged more than 300,000 ha of rainforest; direct costs amounted to more than US $50 
million (Brown et al. 2006). The true monetary and health costs could be far higher as the 
widespread damage caused to forest cover has made the area more susceptible to repeated 
burning.

What was particularly important about the 2005 Amazonian drought was the speed and 
magnitude of the events that unfolded. An important insight is that ecological systems do not 
respond to stress (such as high  (p.265) temperatures or extreme weather events) in a linear or 
predictable manner. In fact, even small disturbances can bring about large and sometimes 
irreversible changes. In the case of forest dieback it is still debated whether a small change can 
bring about large-scale change. Nevertheless, the governance system that tackled the 2005 
crisis was unconventional both in its rapid response and in the establishment of a situation 
room, extensive networks, and reliance on available information on the internet. One may 
wonder whether such a ‘flexible’ governance system can be institutionalized, strengthened, or 
replicated to cope with the future climate-related surprises.

Elsewhere I have explained that critical to the disaster response was the availability of the 
adaptive governance ingredients of early warning, effective actors, and rapid self-organizing 
action, with strong feedback data-gathering (Boyd 2008). This process included satellite 
imagery, hot-spot data and meteorological data, which first persuaded the Governor of Acre to 
act by prohibiting fires. Near-real-time data on hot-spot distributions, derived from MODIS 
(moderate resolution imaging spectro-radiometer) images and custom-designed analysis 
software, were voluntarily made available to state government officials by a team of NASA- 
supported scientists working on the large-scale biosphere– atmosphere experiment in Amazonia 
(http://lba.cptec.inpe.br/lba/site/). The Acre government in turn established a ‘situation room’ 
staffed by two civil defence coordinators, three state employees from INPE (the national space 
agency) and several researchers and students from the LBA-ECO team. Using both satellite 
imagery and on-the-ground information, the team provided daily briefings by email on the 
locations of fires to the local authorities and the Brazilian army, helping to coordinate and focus 
state and national efforts. Following the successful response to the crisis, access to the China 
Brazil Earth Resources Satellite (CBERS) second-generation satellite imagery is now granted to 
Brazilian institutions and more widely across South America. The CBERS has been successfully 
up-scaled by the provision of free-of-charge CBERS data (www.dgi.inpe.br/CDSR). CBERS has 
also launched a CBERS project for Africa (Epiphanio 2008). The Environmental Institute of Acre 
has also since established a permanent situation room that incorporates the use of multiple 
satellite sensors to monitor the extent of fire and drought conditions (Berkes and Seixas 2004).

The gravity of the drought in 2010 has led experts to renew their interest in Amazonia. For 
example, in 2011 the EU 7th Framework research programme and various national 
organizations funded a new €4.7 million  (p.266) research project called AMAZALERT to 
establish a multilevel early warning system for the whole region. This project includes fourteen 
European and Latin American institutions under the leadership of Dr Bart Kruijt, of Wageningen 
University, and Dr Carlos Nobre, of the Brazilian National Space Research Institute (INPE). They 
plan to design a data-retrieval procedure to detect the signs of widespread forest degradation, 
and to enable early warning if irreversible forest loss appears plausible. The project will also 
assess the impacts and effectiveness of public policies and mechanisms to prevent further 
deforestation. Over three years, scientists and decision-makers will engage in dialogue to 
develop the models and to contribute to a blueprint for an early warning system. The project 
aims to provide tools for decision-makers on future management and monitoring of Amazonia 
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(Wageningen University and Research Centre 2011). What is unclear with the emergence of 
large-scale early warning systems is how local adaptation arrangements are factored into the 
system. If the governance of early warning is predominantly at global and national scales, is 
there a risk that important local sources of risk knowledge and collective memory will be 
overlooked? Taking a cue from Chapter 1.1, this response could lead to maladaptations by 
legitimizing a ‘one size fits all’ policy, such as Reduced Emissions from Deforestation and Forest 
Degradation (REDD), which does not account for complex and diverse ecosystems and may 
penalize activities that help to restore ecosystems (Hurteau 2008; cf. Ostrom 2010) and which 
could lead to potential implementation problems with negative impacts on local communities. In 
other words, ‘solving problems through centralized controls and global blueprints tends to 
create its own vulnerabilities in the long term’ (Boyd 2009: 3; cf. Ostrom 2010). If new 
mechanisms such as REDD are to work in practice they will also have to consider lessons on the 
barriers to local engagement (Hall 2012: 22).

The Sahel drought
The Horn of Africa is currently experiencing one of the most severe droughts in 60 years. In 
addition to the 30-year trend of declining precipitation, there is evidence that variability in 
amount and timing of rainfall from year to year is increasing, which would further compound 
food insecurity in the region (UNEP 2011). An accompanying trend of higher temperatures – 
estimated to be equivalent to an additional 10 to 20 per cent reduction in rainfall in its impact on 
crops – has exacerbated the reduced  (p.267) and increasingly variable rainfall. Air 
temperatures in the area have increased by over 1 ºC since the 1970s. As with rainfall, there is 
evidence that average annual temperatures have become more variable as well. During roughly 
the same time that these trends in temperature and rainfall have made rain-fed agriculture less 
secure, the combined population of Darfur and South Sudan has roughly tripled (UNEP 2011).

Research conducted by Sendzimir et al. (2011) on the ‘re-greening of the Sahel’ illustrates an 
example of the solutions to the problems that are currently facing East Africa through adaptive 
institutions in the Niger region. They found in their study that a massive reforestation of 5 
million hectares has taken place in the past 20 years in the Maradi and Zinder regions of Niger. 
They explain that these solutions emerged from interactions between multiple actors, 
institutions, and processes that were operating at different levels, times, and scales, and which 
contributed to this recovery in terms of biophysical, livelihoods, and governance challenges. The 
key finding of their study shows that ‘reversing the direction of reinforcing feedbacks in existing 
processes’ can break ‘bad’ patterns of interaction and poor management of natural resources. 
Bad practice began with the colonial structures that weakened rural governance structures and 
redirected the economy for export. This was followed by a period (1935 to 1970) when resources 
and institutions were centralized, and large-scale tree clearance for land use occurred. 
Conditions were exacerbated by the 1970s drought conditions, resulting in large-scale famine. A 
reversal of interactions started in the 1980s with a push from the international community for 
better management of natural resources and a political vacuum which emerged following the 
death of a highly respected political leader, President Kountché. A ‘window of opportunity’ 
opened up for local-level communities to take action at this time.

The adaptive response emerged through a co-evolution of local village committees with 
improved functional ties to regional and national organizations. Ties were built between 
institutions and across scales, thus breaking the ‘pathological dominance from the national 
government’ (Sendzimir et al. 2011: 12). The study shows that the assistance of international 
NGOs helped to establish direct linkages to national governments in ways that built new healthy 
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relations, thus breaking down old power relations that had been institutionalized by corrupt 
forest officers. New local organizations were supported and rebuilt by international projects and 
programmes. Similarly to the case of Amazonia, external funding and support played a role in 
creating the response capacity. Currently Niger is  (p.268) resilient enough to sustain itself 
under normal conditions and withstand drought better than many other countries in the region, 
but it remains at risk from growing demographic pressures (doubling its population since 1920) 
(Sendzimir et al. 2011).

Urban mega-cities flood risk
A key social ecological tipping point that is currently overlooked is the risk of urban exposure to 
climate change. The IPCC (2001) and more recently the IPCC (2012) Special Report on 
Managing the Risks of Extreme Events and Disasters to Advance Climate Change Adaptation 
(SREX) warn of climate risks to low-lying coastal cities like Mumbai, which are likely to face the 
brunt of sea-level rise and salt-water intrusion into underground aquifers. Moreover, some 
models indicate that the intensity of heavy rainfall events may increase, whilst the number of 
rainy days may decrease along India’s coastal zones (Challinor et al. 2006). Mumbai-Pune, 
located on the west coast of Maharashtra, has the highest number of people (50 million) exposed 
to coastal flooding, with unprecedented growth and development of all the Asian mega-cities 
(Nicholls et al. 2008). Mumbai is occasionally hit by cyclones and by frequent periods of heavy 
rainfall. The main concern for Mumbai is that much of the vulnerable poor live in the low-lying 
parts of the city most at risk from flooding (Huq et al. 2007).

In 2005 the city of Mumbai experienced severe flooding across 100 km2, resulting in the death 
of over a thousand people and significant damage to property. In the space of 24 hours the city 
received 95 cm of rainfall – a ‘once in a 100 year’ event. The event caught city residents 
unaware. Revi (2005) recalls that the majority of the city services were shut for five days, a first 
in the history of the city. The unprecedented rainfall affected both wealthy and poor 
Mumbaikars, with people trapped away from their homes, telephone landlines and mobile phone 
services cut, and city transport halted for up to 24 hours. The most affected area of the city was 
the densely populated area of the northwest, inhabited by a mixture of social groups. The main 
cause was inundation, which was brought about by the accumulation of heavy local rainfall and 
draining congestion; the drainage process was unable to match the rate of rainfall coupled with 
the high tide (Kelkar 2005).

Efforts to address climate change at the city level are largely driven by NGOs, activists, and 
university groups, and include urban ‘greening’, conservation area protection, and local 
pollution-prevention campaigns.  (p.269) Some call for engagement of politicians and elites in 
helping to address climate change in urban planning (Revi 2008). De Sherbinin et al. (2007) 
suggest that because Mumbai’s formal institutions are too many and too weak, hope for climate 
change adaptive action is most likely to come from strong civil society organizations, such as the 
national slum-dwellers federation, with support from the overseas diaspora. Yet, the Municipal 
Corporation of Mumbai plays an important bridging role in the city, and points out that it lacks 
funds to support city-level change to prepare for long-term climate change.

In the aftermath of the floods a variety of government-supported actions sprang up, indicating 
that some level of institutional learning had taken place. The response to the crisis was almost 
immediate, with NGOs and civil society joining forces to launch the Concerned Citizens’ 
Commission (CCC) only three weeks after the event on 4 August 2005 (CCC 2005). The CCC 
acted as a bridging organization between local humanitarian organizations, families, and 
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individual slum-dwellers, which in turn acted collectively and cooperatively in response to the 
crisis, while the official response was less effective, despite the existence of city disaster risk 
management plans. Although the city’s officials have come under scrutiny from the CCC for 
ineffective institutional responses, since 2005 officials from the Municipal Corporation of 
Mumbai have introduced thirty early warning rain gauges across the city that are able to 
monitor rainfall every 15 minutes and update every hour during heavy rainfall (Chatterjee 2010), 
and new satellite technology is anticipated to help monitor rainfall. A new project is underway, 
funded by the local authorities, which aims to tackle sewage and waterways, as well as map the 
city, using aerial photography. Local government funds have also been provided to support 
interdisciplinary scientific research at the India Institute of Technology into the impacts and 
solutions to flooding impacts in Mumbai.

Following the floods, a change in opinion among some of the elite, the decision-makers, and 
organizations that govern Mumbai has been observed, indicating a shift in perception about the 
risks of climate change. For example, a Climate Action Plan for Mumbai has been announced, 
financed by the state of Maharastra, which aims to examine projected climate change impacts 
on hydrology and water resources, agriculture, coastal areas, marine ecosystems, and 
livelihoods, including impacts on migration in Mumbai (Ghoge 2010). More recently, the city has 
been putting in place coastal defences to protect the city from breaches from the sea, based on a 
longer-term adaptation perspective. While these large-scale  (p.270) infrastructural and 
engineering solutions are important for the citizens of Mumbai, the CCC also provided the 
government with recommendations for a broader multi-layered approach to adaptation and 
mitigation. Nevertheless, the Municipal Corporation of Mumbai has opted for a narrower 
technical and infrastructural development approach to flood risk and adaptation predominantly, 
which does not consider flood risk as one of unequal distribution of resources (Chatterjee 2010). 
Plans and strategies for Mumbai are similar to those developed for many other cities in that they 
tend to focus on large-scale technological solutions. To build long-term resilience and 
sustainability Mumbai will also need to think about issues of risk mitigation, risk sharing and 
risk redistribution and about how marginalization is linked to risk governance and vulnerability 
(Chatterjee 2010).

Patterns and limits of adaptive governance
This chapter now draws on the resilience lens and the metaphor of the adaptive cycle of change 
to reflect on three examples of how institutions reorganize following rapid and sudden shocks. 
Sendzimir and colleagues (2011) lend three important insights to help us to think through what 
the examples show. First, crises can result in the formation of rapid communication and reactive 
policy responses that are single-issue explanations, often with narrow technical framings: these 
often lead to failure (as was the case in the management of the Sahel crises in the 1970s). 
Secondly there is no silver bullet: in the case of the Sahel, NGOs stepped in where the state was 
weak, and the lack of centralized control opened up an opportunity for local small-scale 
adaptations through agro-ecological experimentations to take shape. The platform and local 
networks were supported by outside (NGO) ideas, knowledge, and funds. Thirdly, what is most 
important is the reversibility of the reinforcing feedbacks in adjustment processes. For example, 
the incidence of farmer-led natural regeneration in the Sahel was a result of sufficient time 
passing for this type of innovation to become more familiar, backed by the appropriate 
knowledge and resources from international organizations.

The 2005 Mumbai floods are revealing because of the magnitude of coupled social-ecological 
risks facing urban areas. Mumbai shows how extreme poverty co-exists with environmental risk 
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in a resilient city where there is a burgeoning middle class and financial centre with property 
prices  (p.271) equivalent to London, Paris, and New York. However, given that the whole 
cityscape of Mumbai persists on the poverty margins with little or no buffering capacity, it 
requires that the introduction of complex adaptation strategies be implemented through the 
leadership of the Municipal Corporation of Mumbai. In this regard, the public institution is 
providing adaptation arrangements, but there are problems over who should fund this provision, 
given that the benefits fall to individuals and private entities. Moreover, in India the risks of 
climate change are linked to its aversion to accept external interference in its adaptation 
strategies and policies. The events of 2005 illustrate that institutional responses in India can be 
reactive and self-organizing among civil society, but are limited due to the presence of too many 
uncoordinated government institutions. De Sherbinin et al. (2007) suggest that a more radical 
transformation is necessary which involves moving the low-lying old city of Mumbai to the 
suburbs. This introduces normative and ethical questions about whether this is a desirable 
strategy. This example shows that reorganization in the back loop of the adaptive cycle cannot 
be about structural and technological fixes alone, but also needs to incorporate reorganization of 
social and ethical considerations (Chatterjee 2010). Adaptive governance challenges in a highly 
human-dominated system like Mumbai encompass basic infra-structure impediments, as the city 
is historically located on a delta that is unable to absorb the multiple shocks induced by today’s 
societal needs. What is certain, however, is that Mumbai’s city officials and citizens will have to 
engage in changing urban planning practices and factor neigh-bourhood integration for 
adaptation into everyday life (Revi 2005).

In Amazonia, it is evident that the governance and management strategies have in the past 
fallen short of adequately protecting both people and ecosystems. To blame are both global 
economic demand for raw materials, minerals, and agricultural commodities and weak 
enforcement of policies at the national level. In Brazil, federal command and control structures 
have failed to deliver forest conservation (Fearnside 2005), and state-level administration has 
failed to enforce the law relating to forests and land-use change or to provide incentives to 
reduce deforestation (Chomitz et al. 2006). More recently, scientists have shown that 
establishing and implementing protected areas in zones under a high level of current or future 
anthropogenic threat in Amazonia offers high payoffs in reducing carbon emissions and as a 
result should receive special attention in planning investment priorities for regional 
conservation (Soares-Filho et al. 2010). It seems that Brazilian environmental policy has created 
a  (p.272) sustainable core of protected areas in the Amazon that buffers against potential 
climate-tipping points and protects the drier ecosystems of the basin (Walker et al. 2009).

As in the case of the Sahel, it is perhaps a window of opportunity that international scientific 
institutions and funding are stepping up to the plate. While the 2005 drought response 
illustrated a particularly important role for the state, future integration of international funds 
and national/regional organizations in adaptation measures is likely to occur. Any attempt to 
manage Amazonia will require a suite of approaches and mechanisms, such as local innovations 
and scientific research, coupled with national regulation and markets. National institutions will 
need to provide better extension support, agricultural implements and technology to farmers, 
regulate medium and large agribusinesses, and prioritize those areas most threatened and 
vulnerable in the ‘crescent of deforestation’ covering the regions south and east (see also Toby 
Gardner (4.3)).
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Limits to adaptive governance
Some say that historical reflections are a limited guide to the future. Davis (2004) gives the 
example of urban areas, which he points out are ‘evolving with “extraordinary” speed and in 
directions that are unpredictable’. He explains that in this rapid process the accumulation of 
poverty undermines security and poses vast challenges to the survival mechanisms of the poor. 
While it is not necessarily appropriate to rely on past understandings to predict climate futures, 
it is also not possible to predict the future with certainty. We can use existing metaphors to think 
about the possible outcomes. The adaptive cycle and tipping points as metaphors help to 
illustrate, in the case of climate-related shocks, how institutions and social systems respond to 
rapid and shock events. The limitations lie in the need to draw on historical references of ‘what 
happened’ in the period of ‘creative destruction’ in the adaptive cycle. Moreover, the practical 
application to what this means for buffering future events to save lives needs further thought. 
The adaptive cycle specifically is a useful metaphor as it allows us to think about ways in which 
societies reorganize and respond to uncertainty. As these cases show, there are old and new 
cross-sectoral climate partnerships and networks that mobilize across scales. Nevertheless, 
while examples are informative to begin our discussions, our collective understanding of how to 
reorganize on a global scale remains a much greater challenge.
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