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Foreword 

This SOURCE issue, entitled “Tipping Points in Humanitarian Crisis: From Hot Spots to Hot Systems”, 

reflects the outcomes of the fourth Summer Academy, which was conceptualized under the leadership 

of Prof. Thomas Downing and Prof. Mohamed Hamza and organized by UNU-EHS and MRF. It is my 

pleasure to introduce this publication with innovative contributions from the Academy participants.

The goal of the Academy was to discuss and develop a new way of thinking about climate 

change, resilience, vulnerability and uncertainty: the hot system approach was introduced. Under the  

guidance of the MRF Chairs on Social Vulnerability and other international experts, 25 PhD scholars 

and practitioners participated in an unique thinking process which resulted in this new concept (see the 

lead chapter) for examining social vulnerability and preventing humanitarian crisis. Building on the “hot 

spot” concept developed by ecologists, this system-focused framework considers the consequences 

of climate change and other perturbations for socio-economic and ecosystem vulnerability in differing 

geographic locations. The hot system approach investigates the relationships between biophysical and 

social processes and how combinations of events and conditions in geographically disparate systems 

can lead to humanitarian crisis. Combined with the concept of tipping points, the hot system approach 

helps recognize the impact of multiple disturbances and enhance prevention of humanitarian crises. 

In addition to this main outcome of the 2009 Summer Academy, this SOURCE also includes eight  

scientific papers from participants originating from different countries and working in various  

disciplines. These papers debate around issues associated with climate change, migration and social  

vulnerability and provide us with interdisciplinary approaches to tackle the respective problems. Start-

ing with a paper, which critically investigates the concepts of tipping points and humanitarian crises 

from a social science perspective and highlights that both of the concepts are useful tools for vulner-

ability assessment, this SOURCE continues by offering insights into various methodologies such as 

agent-based models for exploring the dynamics of vulnerability. Case studies conducted in Vietnam, 

Tanzania, the Ganges Basin, East Africa and Japan illustrate a wide range of issues in these regions in 

the context of environmental change and analyse how the interplay of coupled social-ecological sys-

tems increase vulnerability or resilience deploying hot system thinking. All these papers contribute to 

the discussion on the effective prevention of system collapses and humanitarian crises.

As an outcome, the Academy participants recommended that policy relevant research, such that 

will appear in the IPCC’s 5th Assessment Report, should take the hot systems approach into account to 

support improved decision making on climate change and social vulnerability. I hope that our readers will  

benefit from this publication, as it presents new findings in the area of climate change and complex 

system analysis of social vulnerability.

 
Fabrice Renaud 

Director a.i. UNU-EHS
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Foreword 

The Munich Re Foundation, like Munich Re itself, deals with global risks. Since one of the foundation’s 

main objectives is to support people at risk and improve their living conditions, the need to estimate 

loss potential is as crucial to the foundation as to Munich Re. 

Risk assessment is based in part on the ability to comprehend processes and trends, whether in 

the field of catastrophe, climate or migration research, and it is thus important to find out as much as 

possible about the risk parameters and their mechanisms. There are many cases where sudden and un-

foreseen factors or wild cards “upset the apple cart”, where models abruptly accelerate or completely 

change direction. Disruptive events can have either a positive or a negative impact, and tipping points 

are significant in this respect since they can trigger a crisis by bringing about a rapid change in the 

expected course of events. For example, the Lehmann Brothers bankruptcy or “non-rescue” in 2008 

sparked the world’s worst financial crisis for nearly 80 years. 

Climate change research is also increasingly focused on tipping points, many of which have already 

been identified. Examples such as the gradual abatement of the warm Gulf Stream current or the melt-

ing of the glaciers in Greenland can have a tremendous impact on regional climate and sea levels. Simi-

larly, tropical forest systems are liable to break down suddenly, and this can affect the global climate 

for decades, or even change it irreversibly. 

By contrast, research into the tipping points of social systems and social vulnerability is still in its  

infancy. This is a complex, highly volatile field, where wide-scale interdisciplinary research will be need-

ed to achieve tangible results. We and the UNU-EHS invite young researchers and specialists to our 

annual Summer Academies to discuss current issues, present recent studies and share experiences. The 

2009 Academy was chaired by renowned climate researcher Tom Downing, who is also the present 

holder of the Chair in Social Vulnerability at the UNU in Bonn. As well being involved with tipping 

points through his work for the IPCC, for a number of decades Tom Downing has also been research-

ing climate change impacts, more recently in connection with migration research. Thus, the 2009 

Academy addressed fascinating issues and brought new knowledge to light. What climate conditions 

have the potential to trigger humanitarian crises? What are the social factors involved and how are 

they interconnected? The hot systems approach developed at the Academy enables us to see things 

from a different perspective. It overcomes disciplinary barriers and gives us a clearer understanding of 

the different factors behind social, economic and political rifts. Provided we can generate sufficient 

knowledge and identify the underlying trends early enough, we will be able to find efficient, sustain-

able solutions.

You are invited to read the best Academy papers, written by authors working at the interface  

between climate research and social vulnerability. 

I sincerely hope you enjoy them.

Thomas Loster 

Chairman of the Munich Re Foundation
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Preface  

The fourth Summer Academy on Social Vulnerability (2009) took a somewhat different approach to 

learning. The topic of the Academy was climate change and humanitarian crises – following conceptual 

approaches rooted in complexity, coupled socio-ecological systems and tipping points (among others). 

This sort of issue is one where the science is difficult, projections of the future conditions nearly impos-

sible and solutions still emerging, at best.  Where the knowledge basis is still formative, learning modes 

(the pedagogical principles) of classical lecture-student format or dialogue-facilitation are inadequate.  

Much of the conceptual foundations, common wisdom and solution space is and needs to be examined 

with fresh eyes, contested with rigorous thinking. 

With this understanding, we prepared the Academy as an extended simulation. Not the kind of 

simulation where we all play the role of someone else - whether an expert or a vulnerable person.  

Rather a simulation where we are convened to produce a real-world outcome. The outcome is simu-

lated – the real world is not necessarily waiting for the outcome of the Academy. But it is a real frame-

work for learning, and one that is the most common model for professional working groups (but not 

the most common form of academic meeting). 

The charge to the participants was posed as a mandate given to us: “The Technical Support Unit 

(TSU) of the Intergovernmental Panel on Climate Change (IPCC), Working Group II, has requested 

the Academy to prepare a scoping paper for inclusion in the planning for the fifth assessment report, 

just now getting underway. Therefore the aim of the Academy is to prepare an assessment plan for 

understanding the nature of tipping points of climate change related to forced migration and humani-

tarian crises, the potential vulnerability and impacts (including costs) and the range and effectiveness 

of adaptation strategies and measures.” (Downing and Hamza)

This mandate was not formally endorsed by the IPCC Bureau or governing bodies. However, it was 

discussed with the TSU and in fact is a reasonable request that would benefit the IPCC as it gears up 

its sixth assessment report (launched in 2009).  Our Academy did not follow strict IPCC rules of en-

gagement (representation invited from all parties, lots of formal presentations by presumed experts). 

We provided quite a bit of material for the Academy participants, and much more is online of course. 

However, the Academy needed to re-create its own frames of reference and working groups. 

We planned four outputs from the Academy. In the end, our aims were adjusted. One feature of a 

simulation of this sort is to expect surprise, and use those moments creatively. 

This output is the volume of papers on climate change and tipping points, forced migration and 

humanitarian responses that we proposed as the main achievement (and a regular outcome of each 

Academy).  It includes what we initially called a background scoping paper that was intended to iden-

tify the key topics in an assessment, to review the most appropriate methodologies and to map stake-

holder interests and engagement strategies.  Rather it became a more concise statement of founding 

principles and strategic directions – not a full background paper but far more inventive in reflecting the 

conceptual paradigm that would underpin the planned assessment. 

The subsequent papers are drawn from the drafts that each participant brought to the  

Academy, reviewed and revised. A further contribution is planned – an InterSecTions (another UNU-EHS 

publication series) that reviews lines of evidence in climate-crises and ways forward in negotiation solu-

tions. And we have contributed to a book on climate and crises organized by the Japan International  

Cooperation Agency (JICA). 

We asked several participants to reflect on what they learned, and offer our own comments. Each 

Academy has done a participant review as well. We asked the participants to rate five objectives of 

the Summer Academy: “learning”, “skills”, “usefulness”, “networking” and “creativity” by marking on 

an arrow which ranges from 1 (worst score) to 10 (best score) how they evaluated the effectiveness of 

learning. The results are: learning 8, skills 7, usefulness 9, networking 9, creativity 8.
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Our headline reflection is simple: “We learned!” We collectively navigated through issues of static 

vulnerability to socio-institutional change: “From hot spots to hot systems”.  The Academy coordina-

tors learned some of the fine arts of facilitation - when to trust the process, how to intervene:

Patience: “What if the working groups aren’t doing what I told them to do, can’t they read the 

instructions?” 

Encouragement: “I didn’t anticipate Tom leaving the academy agenda so much open space, but it 

worked!” 

Letting go: “Aren’t you worried that your [the facilitator’s] reputation is on the line? What if we [the 

participants] don’t produce!” And much more.

Stories from the Participants

“The UNU-EHS/Munich Re Foundation 4th Summer Academy brought together a group of researchers 

and practitioners that crossed a broad spectrum of disciplinary, organizational, and work-location ex-

pertise. The participants also represented a diverse set of ethnic and regional origins. The combination 

of practical and personal diversities necessitated an open-minded and truly collaborative approach to 

our discussion of tipping points in humanitarian crises. Whether we entered the discussion from an eco-

nomic/development standpoint, an ecological standpoint, a human rights standpoint, from the shoes of 

one who has grown up or lived in a developing country and is concerned about the impacts for friends 

and family, or some combination of these, our eyes were opened to both the interests and the approach-

es of others. If we, the global community, are to properly address the impacts that climate change is  

having and will continue to have for human security, this is precisely the approach that we need to take. 

Without collaboration across the multitude of political, economic, ecological and social conditions that 

exist, the most vulnerable populations will continue to be just that.” 

“From day one, we were charged with a task that seemed insurmountable: getting 20+ strong-

minded people from different disciplines and backgrounds to come to a consensus about the most 

urgent issues surrounding tipping points in humanitarian crises. What was ensued was at times pain-

ful, but always rewarding, and definitely an experience that I can take with me into the real world.  

This type of policy-oriented research can’t (and shouldn’t) be done alone, and naturally requires both 

conflict and cooperation. The Summer Academy was a great opportunity to explore what real-life, 

high-stakes collaborative work is like.”

“The Academy gave me great insight into the processes of creation and deliberation that constitute 

climate change knowledge and practice at the global extent. Interacting with the diverse group of 

participants, both within and outside of formal academy sessions, gave me valuable inspiration for my 

own work and a better idea of the scope of the most current climate change research. The challenge 

of writing and thinking as a group on theoretically difficult topics illuminated for me both the potential 

strengths of collaboration and the distances we collectively have yet to go.” 

“What did I carry away from the Summer Academy? Well, I learned quite a lot of new things like 

always: new ideas, new concepts and insights. On top of that, I had the opportunity to work with 

brilliant people. Yet, to me the most valuable experience at this academy lies beyond acquiring new 

knowledge and working with exciting people. The true uniqueness of this academy lies in the concept 

of empty space which allowed me to see things which I had never expected to see. Instead of a strictly 

structured programme the free space at the academy intended to give all participants the opportunity 

to think and act freely. Yet, freedom became the very challenge. Empty space made me feel lost, made 

me feel out of control and forced me to move beyond my own boundaries. Confused and frustrated I 

couldn’t help but reflecting on my way of thinking: do I really enjoy freedom or do I feel more comfort-

able within defined frameworks? Does freedom make me feel free or do I have to free myself to enjoy 

the freedom? On the last day of the Academy, I believe I had a fraction of a second of enlightenment.  

I am still struggling with my constraints, but thanks to this Academy, I have had a unique insight into 
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myself which makes me realize from time to time that there is something beyond what we see and 

what we do everyday. If I can manage to go beyond my own boundaries, I will open another door and 

discover a brave new world.” 

This comment captures an enduring image. The visual style horror vacui, fear of empty spaces, 

was a common feature of picture galleries in Victorian palaces. Every section of a long wall was filled 

with pictures, nothing was left as background. Wikipedia notes that Mario Praz used it to describe the 

suffocating atmosphere and clutter of interior design. How much more it captures the suffocation of 

intelligence in wall-to-wall powerpoint meetings. Xiaomeng Shen noted that Chinese art has a similar 

art history – white space in a painting or ideogram is intentional.

A final conclusion: the relations between climate change and humanitarian crises cannot be solved 

by gathering more “evidence”. We simply do not have current experience of all the ways in which cli-

mate might affect resources and economies, of the myriad of behaviours from people and institutions 

that might avert or tip into crises. Accept this. The way forward then is to create distributed communi-

ties of practice, motivate social entrepreneurs and learning spaces where solutions can be formulated 

and fomented. This is the task ahead for the Climate Change, Environment and Migration Alliance 

(www.ccema-portal.org). It is our privilege to have had a small part in that social project through the 

Academy and as we continue to work together. 

Thomas E. Downing & Mohamed Hamza

Oxford
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Lead Chapter  
Introducing a “Hot System” Approach 
to Tipping Points in Humanitarian  
Crises  
Stacy Lynn, Matthias Garschagen, Shabana 

Khan, Jessica Lehman, Georgina Drew, Vivek 

Prasad, Johnson Nkem, Josphat Mushongah, 

and the 4th Munich Re Foundation/UNU-EHS 

Summer Academy participants (Listed in  

Acknowledgements) 

Introduction

This scoping paper is the outcome of the 4th  

Munich Re Foundation/UNU-EHS Summer  

Academy on Social Vulnerability (26 July – 

1 August 2009, Hohenkammer, Germany) that 

dealt with “Tipping Points in Humanitarian Cri-

ses”. The multi-disciplinary team of participants 

comprised graduate students and practitioners 

representing both natural and social sciences. 

The aim of this Academy was to explore tipping 

points in humanitarian crises related to climate 

change, and to promote the assessment of these 

tipping points by both the scientific and political 

communities paying particular attention to the 

assessments and recommendations developed by 

the IPCC.

Principle

If not responded to adequately, the direct and 

indirect effects of climate change on complex 

coupled social-ecological systems (Berkes et al. 

2003; Folke 2006; Walker et al. 2006; Walker 

et al. 2004; Turner et al. 2003) have the po-

tential to trigger humanitarian crises, but these  

linkages are inadequately understood (Global 

Humanitarian Forum 2009; Thow and de Blois 

2008). Climate change related risk is a function of 

both the physical characteristics and outcomes of 

climatic events and trends, and societal (inherent 

and dynamic) characteristics that may increase 

susceptibility to climate change related hazards 

or stresses (IPCC 2001; Brooks 2003; Lovbrand 

2004). Humanitarian crises that may result from 

these compounded conditions can have dramatic 

and long-term negative impacts at all levels of 

society. Work studying the complexity of the bio-

physical system has demonstrated the conceptual 

value of tipping points in explaining the systemic 

but potentially surprising and chaotic changes 

that result from a combination of small and large 

perturbations. The logical next step is to ap-

ply the concept of tipping points to explain the 

onset of humanitarian crises in coupled social- 

ecological systems (Lenton et al. 2008). 

Rationale

The complexity already referred to and the po-

tential for unexpected events have major impli-

cations for decision-making and power relations. 

Thus, a review of such processes and how they 

may layer to create tipping points in human vul-

nerability may enable preventive decision-making 

and more effective interventions when and where 

vulnerability is greatest. Invoking the concept of 

tipping points – which can imply disproportion-

ately negative impacts – helps to recognize the 

additive effects of multiple perturbations, and 

to expand utility to the prevention and/or bet-

ter management of humanitarian crises (Scheffer 

et al. 2009). Our argument is that the perturba-

tions themselves are not always manageable, 

and more value can be gained from accepting 

the challenge of identifying and addressing the 

frequently chaotic and surprising chain-effects 

of these perturbations. How exactly this notion 

can then be translated into decision-making and 

management is still open to discourse – and to 

start tackling this question is a likely next step for 

future research, and something that we suggest 

the IPCC needs to deliberate. 

Since perturbations in social processes are in 

particular the expression of inequity and vulner-

ability, it is important to look into these issues. 

Inequity and vulnerability associated particularly 

with age, gender, ethnicity, income or resource 

access contribute to the preconditions for tipping 

points (Global Humanitarian Forum 2009). It has 

been also noted that agriculture and food pro-

duction system will be severely affected by the 

climate change that may create issues around 

food security across the world (Brown and Funk 

2008). This has the potential to trigger humani-

tarian crises in the areas of severe inequity and 

vulnerability (having origins in local and global 

relations), and therefore it gives a rationale for 

assessing these relationships.

Key Concepts and Terms

The concepts of “tipping points” and “humani-

tarian crises” are both used to describe multiple 

phenomena. They are thus ambiguous and can 

be value laden (Kriegler et al. 2009). For the pur-

poses of this paper we employ the term humani-
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tarian crisis in a broad sense to refer to an event or 

series of events which represents a critical threat 

to the health, safety, security, well-being and/or 

dignity of a community or other large group of 

people, usually over a wide area (based primarily 

on WHO 2007). We are following Lenton at al.́ s 

(2008) definition of tipping points to refer to the 

critical point at which the future state of a socio-

ecological system is qualitatively altered. Pimm 

(2009) suggests that for ecological systems a 

change that results from reaching a tipping point 

may be rapid and complex, but that it does not 

necessarily need to be irreversible. For tipping 

points that lead to humanitarian crises, this is also 

the case (Pimm 2009). It is largely the magnitude, 

rapidity, and complex layering of changes – po-

tentially in both the bio-physical but also socio-

economic spheres – that are the root of crisis.

This paper introduces the concept of a ‘hot 

system’ as unit of analysis for identifying systems 

at risk of reaching a tipping point in or towards 

humanitarian crisis. The hot system approach 

departs from the more typical geographic focus 

expressed by the term “hot spot”, which was de-

veloped by Norman Myers in the 1980s (Myers 

1983; Myers 1988). Myers suggested that pri-

orities of conservation should be based upon a 

combination of biological attributes, ecological 

attributes, genetic attributes, economic values, 

cultural and aesthetic values, and species and 

exceptional value ecosystems. Biodiversity hot 

spots – areas of exceptional plant and animal spe-

cies concentrations facing exceptional degrees of 

threat – are a distinctly spatial unit, the identifica-

tion of which is dependent upon a combination 

of biotic richness and deforestation risk from land 

use and climate disruption (Myers 1988). 

The hot system concept builds on the hot spot 

concept to consider the consequences of climate 

change and other perturbations for socio-eco-

nomic as well as ecosystem vulnerability in dispa-

rate geographic locations (which was recognized 

as important by Adger et al. (2009)). Common-

alities among disparate locations may be due to 

local similarities of conditions. They can also be 

due to important linkages formed between sys-

tem components as a result of expanding markets 

and flows of resources, people, information and 

power relations (Adger et al. 2009; Leichenko 

and O’Brien 2008). The hot system approach 

promotes a focus of research on the relationships 

between biophysical and social processes with 

the goal of elucidating the manner in which par-

ticular combinations of events and conditions in 

geographically disparate systems can lead to hu-

manitarian crises, recognizing that a crisis poten-

tially can be manifested in locations other than 

the location of origin. 

Vulnerability is a state of susceptibility to harm 

that results from a combination of exposure and 

sensitivity to economic, social and environmental 

changes, combined with capacity to anticipate, 

respond and adjust to those changes (Adger et al. 

2009). A hot system will likely be characterized 

by the interplay of, on the one hand, dynamic 

overlapping vulnerabilities (caused by, for ex-

ample, poverty, unstable political and economic 

contexts, ecosystem degradation and limited 

livelihood opportunities) and, on the other hand, 

changing hazard exposure due to climate change. 

Even apparently minor changes can lead to be-

wilderingly complex ecological responses (Pimm 

2009), and the ensuing humanitarian condition 

may be equally as complex due to the layering of 

biophysical and socio-economic processes.

Feedbacks are an important concept in the 

discussion of tipping points. They describe a proc-

ess by which these overlapping effects accumu-

late and reinforce or magnify each other to push a 

system over a tipping point, thereby changing the 

state or mode of functioning of the system (Kin-

zig et al. 2006; Walker and Meyers 2004; Renaud 

et al. 2009). Because feedbacks can lead a series 

of small effects or events to have an unexpected 

and disproportionately large impact, they often 

result in uncertain and unforeseeable outcomes 

(Lenton et al. 2008; Russil and Nyssa 2009). Fur-

thermore, because the magnitude of the impact 

could be much larger than the inputs that cause 

it, effects may be difficult to predict in due time 

and, for all practical reasons, become impossible 

to reverse. Finally, biophysical and social interac-

tions across scales could cause a localized crisis 

to trigger similar shifts and crises beyond its im-

mediate boundaries (Oxfam International 2007).

While there is a substantial body of evidence 

of social vulnerability in specific regions and pop-

ulations, as well as evidence of vulnerability to 

environmental hazards and climate change, lit-

tle information exists about how combinations 

of social vulnerability and exposure to hazards 

and climate change impacts may lead to humani-
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tarian crises (Erhart et al. 2008). While multiple  

examples of complex relationships between so-

cial and biophysical systems exist in the literature, 

the detailed functioning of overlapping effects, 

feedbacks, surprise, irreversibility, and cross-scale 

interactions is mostly unexamined. These com-

plex interrelations need to be acknowledged and 

explored to identify hot systems, or combinations 

of social and biophysical factors that collectively 

present a risk of a humanitarian crisis. Ideally, 

once these systems at risk have been identified, 

the capacity to anticipate, respond and adjust to 

anticipated changes will be improved.

Assessment Strategy

The use of tipping point terminology has be-

come very prominent in the climate change dis-

course, largely due to acknowledgment of the 

threats posed by abrupt transitions, non-linearity, 

threshold crossing, positive feedbacks, and po-

tential irreversibility (Russil and Nyssa 2009). The 

key to successful intervention and preparedness 

strategies that prevent climate change stressed 

systems from tipping into humanitarian crises is 

strategic, dynamic, multi-dimensional and cross-

scale assessment. Vulnerability assessments sys-

tematically integrate and examine interactions 

between humans and their physical and social 

environments; this then facilitates the evalua-

tion of adaptive capacity given potential future 

conditions (Hahn et al. 2009). Vulnerability  

assessments can be used to determine appropri-

ate entry and intervening points to anticipating 

and preparing for what otherwise would have 

been a surprise event due to some combina-

tion of the above-mentioned threats related to 

non-linearity, tipping and potential irreversibility  

(Norway Government and ISDR 2008).

Research on vulnerability and adaptive ca-

pacity is required at various scales, as outlined 

by Adger (Adger and Brooks 2003; Adger et al. 

2009) and the Fourth Assessment Report (Yohe 

et al. 2007). Scaling is critical to this process for 

various reasons: a) to scale up preparedness and 

intervention studies as a means of climate pro-

tection and adaptation, b) to bring local specifics 

into a global context and vice versa, c) to allow 

up- and down-scaling of baseline vulnerability 

assessments, d) to link future scenarios to present 

and past conditions, and e) to recognize the feed-

backs that occur from the local, to regional, and 

even global scales. Liverman (2008) emphasized 

the importance of utilizing an ensemble of cli-

mate models to better represent uncertainty of 

future conditions. Moreover, the use of a variety 

of seemingly disparate methodologies that incor-

porate both quantitative and qualitative methods 

can build transdisciplinary bridges, overcome 

weaknesses inherent to individual methods, and 

optimize strengths (Salick and Ross 2009).

A meta-analysis of existing vulnerability in-

dexes not only would establish the baselines of 

current social and biophysical vulnerability, but 

also would reveal the breadth and strengths/

weaknesses of existing methodologies. These 

collective indexes would provide a framework 

for assessing the relative vulnerabilities of sys-

tems and the populations associated with them. 

A new rigorous vulnerability index to identify hot 

systems would select and integrate the existing 

methods that are most reflective of the current 

and future needs and conditions of populations, 

thereby creating a novel, innovative and cross-

cutting decision-making frame.

The dynamic nature of vulnerability means 

that the baseline must not be considered static, 

and should be updated as new data become avail-

able (Smit and Wandel 2006). Similar to Hahn et 

al. (2009), the hot system vulnerability assess-

ment frame will be designed to be flexible so  

that analyses can be refined and focused on  

specific geographic areas, yet it must also be 

standardized enough to allow for assessment 

at multiple scales, facilitating flexibility in the 

boundaries of the hot systems to allow for their 

contraction and expansion as conditions change. 

In addition, continual reassessment will allow the 

tracking of change trajectories and reclassifica-

tion of population vulnerability as new social and 

biophysical data become available. Finally, as new 

methods and technologies are developed, the hot 

system vulnerability assessment frame should be 

adapted and improved. In order to ensure the 

highest possible validity, we advocate a review 

of existing vulnerability framework critiques and 

an integration of the considerations presented 

(McLaughlin and Dietz 2008; Yamane 2009; Patt 

et al. 2005).

The use of the above-mentioned approach 

requires working within existing data sources 

and collaborating with stakeholders who work 

in fields that deal directly with both biophysi-

cal and social issues. These data sources can be 
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augmented with future climate and other sce-

nario outcomes to reveal potential ranges of bio-

physical and socio-economic conditions, but care 

needs to be taken in recognizing the reasonable 

use of predictive data. Ideally, the identification 

of hot systems in critical conditions will allow de-

cision makers and stakeholders in various spheres 

and at various scales of the hot system to respond 

with appropriate interventions to the risk of tip-

ping into humanitarian crises by offering adapta-

tion options to targeted populations in need and 

by taking action to address and reduce threats 

and root-causes when possible (Thorton et al. 

2009; Bogardi and Warner 2009).

Of particular importance to creating accu-

rate vulnerability assessments is context specifi-

city. Increasing the level of local participation in 

vulnerability assessments is one critical factor 

for obtaining accurate and meaningful informa-

tion. Such public participation broadens the set 

of interests and issues to be considered, because 

of the differing values of various stakeholders  

(Lebel et al. 2006). Climate change may be a glo-

bal phenomenon, but human responses will be 

primarily at the local scale (Salick and Ross 2009). 

A society’s ability to manage adaptive capacity is 

based upon the society’s actors, social networks 

and institutions, most of which function at local 

to regional scales (Lebel et al. 2006). Conversely, 

the hot system as the unit of analysis will also al-

low consideration of the fact that, as Adger et al. 

(2009) emphasize, while these local assessments 

are essential, understanding interrelated vulner-

abilities in disparate locations will be an impor-

tant task for future research.

Assessments should also focus attention on 

adverse structural contexts that, through formal 

and informal policies and institutions, exacerbate 

social differentiation, exclusion, and discrimina-

tion (Heltberg et al. 2009). Social variables such 

as age, gender, income and land tenure require 

additional attention in risk reduction. Vulner-

ability assessments should therefore use a wider 

gender concept, one that includes vulnerable 

populations such as women, children, elders, in-

digenous groups and minorities (Oswald Spring 

2009). Recommended strategies include analys-

ing aspects of quality, quantity and scale across 

vulnerability differentials to promote overall  

equity, understood as equitable access to re-

sources and opportunities. Feminist analyses are 

imperative because they take into consideration 

axes of difference which are inadequately re-

flected in assessment strategies due to cultural  

barriers, postcolonial politics and epistemolo-

gies, or other constraints to their integration  

(Hyndman 2008).

Vulnerability assessment requires both quan-

titative and qualitative social data. Quantitative 

data may include census data, Human Develop-

ment Index (HDI), Gender Development Index 

(GDI) and social capital through network analy-

sis. Qualitative data may be collected by using 

methods that include Community Risk Assess-

ment (CRA) research, Participatory Rural Assess-

ment (PRA), workshops on equity, and narratives 

(Downing and Patwardhan 2002; van Aalst et 

al. 2008). Assessments of biophysical entities 

include the stocktaking of ecosystem services, 

and trends in these services (Millennium Ecosys-

tem Assessment 2005). This stocktaking can en-

hance the understanding of resource distribution,  

accessibility, entitlement and equity, and how 

these impact livelihoods.

Extreme events have the potential to in-

fluence how stakeholders and institutions hold 

each other accountable for the causes and conse-

quences of humanitarian crises, and the respons-

ibility of finding possible solutions. The IPCC 

needs to support research on decision-making, 

perceptions, governance and accountability. It 

also needs to gather evidence on how climatic 

and non-climatic shocks have changed struc-

tures of accountability in the past, and how these 

structures likely will affect the future under dif-

ferent scenarios of accountability and under a 

range of climate projections.

It is not feasible to conduct case studies in all 

localities to provide data for hot systems analysis. 

However, we argue that it is reasonable at times 

to further develop and apply methods for using 

expert knowledge to extrapolate data from case 

studies to known similar systems. This would 

make best use of available data, and would com-

pensate for the limited time and monetary re-

sources available for data-collection (Murray et 

al. 2009). The extrapolation process would in-

volve identifying locations and systems that are 

comparable to existing case studies and making 

explicit decisions on how and to what extent in-

formation from these case studies is transferrable 

to the analogous locations. Extrapolation of data, 
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particularly social data, can prove to be tricky, so 

it is extremely important to recognize that there 

will be regions of missing data where extrapola-

tion is not appropriate, and that all extrapolations 

need to be revealed and qualified when they 

are made (see Murray et al. (2009) for an ap-

plication in predicting species distributions, and 

Weir-Smith and Schwabe (2001) and Jackson et 

al. (2004) for social and land degradation issues 

respectively). The goal is to enhance the iden-

tification of hot systems, not to complicate the  

process or void its utility.

The composition of the IPCC as an inter-

governmental scientific body with representa-

tives from multiple nations creates a distinctly 

effective institution for the linking of worldwide 

climate change and vulnerability research net-

works and information.  The role of the IPCC is 

“to assess on a comprehensive, objective, open 

and transparent basis the scientific, technical and 

socio-economic information relevant to under-

standing the scientific basis of human-induced 

climate change risk, its potential impacts, and 

options for adaptation and mitigation.”(Pachauri 

2004, p.13) The hot systems approach will aid 

in identifying combinations of biophysical and 

socio-economic processes that, in combination 

with climate change, create a risk of reaching tip-

ping points in human vulnerability. This will aid 

in the targeting of identified hot systems for the 

prioritization of both adaptation and mitigation 

options, potentially revealing systems at risk that 

would not otherwise be identified, and increasing 

the efficiency of humanitarian crisis prevention 

and response.

Conclusions and Recommendations

We advise the IPCC to trace the use of the 

term ‘tipping point’ in both the social and 

natural sciences to document the different 

phenomena it has been used to define and 

to establish a definition suitable to address 

humanitarian crises.

We recommend that the IPCC collates case 

studies that explore the occurrence of hu-

manitarian crises in an attempt to identify 

the connections in the socio-economic and 

biophysical sub-components that together 

constitute “hot systems”.

Because social systems are vulnerable to 

seemingly minor biophysical and socio- 

economic changes, we suggest that the IPCC 

continues to mandate the participation of 

social scientists in its assessments. We en-

courage the IPCC to consult thoroughly with 

non-governmental organizations (NGOs), 

international non-governmental organiza-

tions (INGOs) and local actors to facilitate 

exchange of information that can augment 

overall expertise in the interplay between 

biophysical and socio-economic systems at 

multiple scales.

In light of the complexity and surprise creat-

ed by tipping points, we recommend that the 

IPCC seeks to develop innovative, interdisci-

plinary methods and approaches to under-

standing and assessing vulnerability through 

a review of the existing and ongoing work 

on preparedness, uncertainty, social vulner-

ability and interventions.

We recommend that the IPCC convenes a 

series of workshops on upscaling context  

specific, local findings to aid in the adoption 

of the hot system approach to identifying sys-

tems at risk of tipping into humanitarian crisis. 
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Arbitrary, Ambiguous and Political:  
Tipping from What to What?
James Morrissey

Introduction

In the last 10 years there has been a growth in 

literature from within the physical, geographical 

sciences regarding concern over the potential for 

non-linear responses in complex systems. Con-

cern pertained to the potential for non-linear  

responses to manifest as “tipping points” wherein 

linear patterns of forcing may result in non-linear 

responses manifest as large scale, rapid changes 

in the physical system. Research in this area fo-

cused mainly on the more deterministic, physical 

systems where the impacts of rapid, large scale 

changes to the physical environment were the 

cause for concern, given the impacts they might 

have on the social systems dependent on them. 

However in addition to this, social scientists,  

cognizant of the complexity of social systems and 

the manner in which they interact with the physi-

cal environment, have begun to wonder if the no-

tion of “tipping points” might be usefully trans-

lated into analysis of social systems. Of particular 

concern has been the potential for rapid changes 

in social structures (generated by the combined 

impacts of social and physical processes) which 

result in the rapid generation of humanitarian 

crises. As a result there has been interest in as-

sessing the usefulness of linking the concepts of 

“tipping points” and “humanitarian crisis” to 

“tipping points in humanitarian crisis”.

This paper reflects on the potential useful-

ness of the conceptual linkage of “tipping points 

in humanitarian crisis”. It does so by comparing 

the Ethiopian experience of the Sahelian drought 

of the 1980s with the current (2005 – 2009 

GC1 ) drought being experienced in the region. 

The paper points out that despite the drought 

of the 1980s being regularly conceived of as a 

humanitarian crisis and the drought today gener-

ally described in terms of its developmental chal-

lenges, both periods display more similarities than 

they do differences. As such the paper seeks to 

explore how such similar events are effectively 

described using entirely different discourses: 

“humanitarian crisis” in the 1980s and “develop-

ment” in the contemporary period. In doing so 

the paper highlights the ambiguous and arbitrary 

nature of “humanitarian crises” as well as high-

lighting the discursive political importance of the 

concept. It then goes on to show the degree to 

which the diametrically opposed discourses, just 

mentioned, were (and are) being strategically de-

ployed in order to justify ongoing intervention in 

a community in northern Ethiopia. Following this 

the paper describes the ambiguous and arbitrary 

nature of the concept of “tipping points” before 

pointing out the narrative importance of the con-

cept in making claims about truth. Finally the 

paper concludes by reflecting on the usefulness 

of popularizing the notion of “tipping points in 

humanitarian crises” in the public’s imagination. 

Humanitarian Crises

When discussing the general case of “humani-

tarian crises”, one cannot help but find authorita-

tive definitions hard to come by. Little agreement 

exists, little is concrete in the definition and dif-

ferent groups tend to use the term to describe a 

variety of different events in a variety of contexts. 

That said, the term is generally used to refer to an 

event in which the safety, security and/or dignity 

of a recognized community or other large group 

of people is threatened.

With such a loose definition it becomes im-

portant to acknowledge that the term “humani-

tarian crisis” is both arbitrary and ambiguous. 

The term is arbitrary principally due of issues 

of scale. This is because in terming any event a  

“humanitarian crisis” one has to ask: at what 

point is a sufficiently large number of people af-

fected, to a sufficiently deleterious degree, so as 

to warrant the term “crisis”? Regarding both the 

number of people affected and the intensity of 

that effect we must acknowledge that any claim 

of “crisis” must be based on arbitrary delinea-

tions. In addition to issues of scale though, one 

also has to consider what we mean by using the 

terms human “safety”, “security” and “dignity”. 

Such issues of definition become increasingly 

complex when we acknowledge that in order 

to invoke the idea of a threshold being crossed 

 1 GC refers to ‘Gregorian calendar’. It should be noted that the Gregorian calendar is distinct from the Ethiopian Calendar 

which lags the Gregorian calendar by approximately 7 years. For the sake of convention all dates subsequently mentioned in 

this paper will refer to the Gregorian calendar.
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(so that a situation of concern can become a  

“crisis”)  we need definitions of “safety”, “secu-

rity” and “dignity” which allow for a breaking 

down of these concepts into constituent parts. 

Any such breaking-down process necessarily re-

quires reification and thus involves an element of 

arbitrary conceptual delineation.

The implications of such arbitrary issues of 

scale and conceptual delineation are compound-

ed if we acknowledge that “safety”, “security” 

and “dignity” are concepts which are not abso-

lute. People’s safety, security and dignity are al-

ways under threat, and what we are in fact doing 

when we try to define thresholds at which any 

one of them is compromised is to make claims 

about what we understand to be acceptable  

levels of threat or risk. Any talk of an acceptable 

level of risk or threat must then acknowledge 

that, due to the wide variety and changing na-

ture of the physical and social conditions in which 

societies exist, we will almost certainly find that 

what constitutes “acceptable levels” of “safety”, 

“security” and “dignity” will both vary across 

cultures and be dynamic within them.   

Due to the fact that “humanitarianism” is a 

concept which, by definition, applies to all peo-

ples at all times and yet what is accepted to consti-

tute it is variable across societies and over time, it  

necessarily follows that the application of arbi-

trary points defining concepts of human safety, 

security and dignity is ambiguous. They are am-

biguous because different societies and institu-

tions with different values will apply different, yet 

equally defensible, definitions of “humanitarian 

crises”.  The result is that there can theoretically 

be an infinitely large number of equally defen-

sible claims about what constitutes a humani- 

tarian crisis. This in turn opens a space for spuri-

ous claims of humanitarian crisis on the grounds 

of cultural relativism. 

With all this in mind it is important that we 

also acknowledge the immense discursive impor-

tance of “humanitarian crisis” in political consid-

erations. Their existence, as defined as a threat to 

human security, serves two major political ends. 

The first is in the name of political exceptional-

ism and the second is in the name of political le-

gitimacy. In the case of political exceptionalism, 

exceptional threats to human security can be 

used to legitimize the exceptional centralisation 

of power in the state, thereby justifying extra- 

constitutional acts. In the case of political legiti-

macy, since one of the state’s foundational claims 

is that of affording and protecting human securi-

ty, the term “humanitarian crisis” forms a power-

ful critique of any incumbent government’s claim 

to legitimacy. As such the term “humanitarian 

crisis” forms a powerful discursive tool which po-

tentially enables a variety of parties at the high-

est levels of state power. The deployment of ‘hu-

manitarian crisis’ rhetoric is only made easier by 

the necessarily ambiguous and arbitrary nature of 

the concept described above. 

Having made theoretical claims about the ar-

bitrariness, ambiguity and instrumentality of the 

term “humanitarian crisis”, I now turn to the case 

of northern Ethiopia where, through a compari-

son of the drought in the mid-1980s and today, 

I will show concrete examples that highlight the 

importance of recognizing the elements of the 

term described above. 

The Ethiopian Case 

The fieldwork providing data for this paper took 

place in Tigray, the northern-most National  

Regional State in Ethiopia. The working area was 

on the Atsbi Plateau, located about 100 kilometres 

north-north-east of the regional capital, Mekele.  

 

The Drought of the Mid-1980s

The Ethiopian drought of the mid-1980s was 

part of the climatic event that lead to widespread 

rainfall failures across much of the Sahel. The  

northern, mountainous parts of Ethiopia were hit 

particularly hard by the drought where the im-

pacts of crop failure were compounded by the 

conflict between the Tigray People’s Liberation 

Front (TPLF) and Ethiopian government, Derg, 

forces.

Respondents from the study area indicated 

that although the fighting made life difficult they 

remained able to work their farms and it was 

not until the rains failed that they found them-

selves in need of, and receiving, external support. 

During this period the two major “internal” re-

sponses were the sale of household assets and/

or migration. Regarding “external” interventions 

there were three: Red Cross-sponsored (UN- 

coordinated) food aid, a TPLF-coordinated refu-

gee movement into The Sudan and the Derg’s 

forced resettlement policies. 
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The Situation Today

Today the study area is definitively peaceful. The 

TPLF defeated the Derg in 1991 and now runs 

the country in a coalition government termed 

the Ethiopian People’s Revolutionary Democratic 

Front (EPRDF). For the last three years, however, 

northern Tigray has been experiencing a drought. 

At the time of fieldwork the rains were late, poten-

tially beginning a fourth year of poor rainfall. Dur-

ing this drought “internal” responses remained 

the sale of household assets and/or a mix of 

temporary and permanent migration. “External”  

responses have not been specific to this drought 

as households have received permanent support 

in the form of food (and occasionally cash) for 

work projects since the early 1990s, the vast ma-

jority of which continue to be funded international  

donors. 

Comparing Two Droughts

In comparing the conditions in the 1980s with 

those of today it is not my intention to suggest 

that the conditions in Tigray today are identical to 

those of the 1980s. The major difference is that 

while food aid is now distributed to virtually all 

households, every year and with relative success, 

in 1984 food support was only available in the 

administrative centre of Wukro. Accessing food 

aid in Wukro was difficult during this period as it 

required a 40 kilometres walk during which one 

might encounter harassment by both Derg and 

TPLF forces. Additionally, once in Wukro one ran 

the risk of being resettled by the Government, an 

event to which the Tigrinya people’s strong sense 

of regionalism, and mistrust of the Derg, left 

them very much opposed. As such many families 

were reluctant to access the humanitarian food 

aid and suffered major consequences of hunger, 

starvation and in some cases (usually among the 

sick and the elderly) even death. 

While bearing these differences in mind, in 

assessing the situation today one cannot help but 

notice that farmer’s accounts of the two periods 

cast them as remarkably similar – characterizing 

them in terms of severe drought and a chronic 

reliance on external food support. National-level 

characterizations on the other hand cast them as 

almost diametric opposites in which the 1980s are 

understood in terms of humanitarian crisis and 

the contemporary situation in terms of sustain-

able development. Because of this, it is thought 

useful to highlight the similarities between the 

two periods it forces one to ask questions of the 

political interests which might have motivated 

the vastly different national-level discourses. 

In the case of the 1980s, the specific “exter-

nal” responses to both the drought and the con-

flict in the area were justified by a language of 

humanitarian crisis, invoked by a number of ac-

tors. At the international level, the involvement of 

the Red Cross was an explicit reaction to the cri-

sis (Jansson et al. 1987). From the TPLF side, the 

refugee movement to The Sudan was founded on 

a claim that the Derg was persecuting the people 

of Tigray in a fashion which compromised their 

basic requirements of human safety. Finally, the 

Derg’s forced resettlement programme claimed 

that the carrying capacity of northern Tigray had 

been exceeded and that the drought was the 

product of an environmental failure (Clay and 

Holcomb 1986). Thus all the parties invoked the 

exceptional case of humanitarian crisis to legiti-

mize their exceptional policies of food aid, asylum 

and forced resettlement respectively.

These responses seem reasonable. The Red 

Cross offered food aid to a population left un-

able to grow its own crops as a result of drought 

and conflict. Similarly, the response  of the TPLF 

seemed reasonable, as many people whose crops 

had failed were unwilling to collect food aid for 

fear of political persecution at the collection 

point. Since they could not grow food for the 

drought and could not collect it for fear of per-

secution it made sense to suggest that they col-

lect their food aid in the Sudan out of the reach 

of a predatory state. On the part of the Derg, 

northern Tigray is widely considered one of the 

most severely degraded landscapes in the coun-

try (Elias and Fentaye 2000; Nyssen et al. 2004; 

Munro et al. 2008; Hurni 1983; Feoli et al. 2002) 

with high background rainfall variability (Rosell 

and Holmer 2007) and widely recognized demo-

graphic pressures (Nyssen et al. 2004; Kloos and 

Adugna 1989). From this perspective it seems 

reasonable to move people from an overpopu-

lated region and settle them in a more fertile and 

less densely populated one. It further made sense 

to resettle those people receiving food aid as it 

was clearly these groups whose land holdings 

had the problem of being too small and/or too 

degraded.
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However, if we look more closely at these events, 

we see a number of different interests at play. 

On the part of the Derg it should be noted that 

they initially tried to deny the existence of a crisis  

altogether (Clay and Holcomb 1986). Famine- 

induced “humanitarian crisis” was a sensitive 

topic for the Derg who had in part come to power 

on the back of the famine experienced ten years 

earlier during which they had highlighted the il-

legitimacy of the Halie Sellasie regime and its 

feudal structure of land ownership. In the 1980s, 

once media reports forced the Derg to acknowl-

edge the seriousness of the situation in the north 

of the country, there can be no doubt that their 

response (focusing on resettlement) had more  

to do with depopulating the region of food pro-

ducers and making rebellious elements of the  

rural populace dependent on the state, than it did 

development or food security (Clay and Holcomb 

1986).

Similarly, TPLF’s coordination of a refugee 

movement to The Sudan, although likely more 

concerned with the welfare of the people of  

Tigray, was not simply about addressing the  

“humanitarian crisis” in the region. There can be 

no doubt that it was partly about countering the 

Derg’s attempt to subdue rebellious elements in 

the region, as well as claim, internationally, both 

the illegitimacy of the Derg government (Clay 

and Holcomb 1986), and the legitimacy of itself 

as protector of the people of Tigray (Jansson et 

al. 1987).

Today the situation on the ground is not un-

like that of the 1980s. The difference, as men-

tioned above, is that support is now much more 

readily available through government structures. 

Notable though, in a context in which people are 

receiving external support, much like they were 

from the Red Cross in the 1980s, is that instead 

of a discourse of humanitarian crisis we have 

one of development. The permanent food sup-

port provided in Tigray today is underpinned by a 

discourse which resonates quite remarkably with 

the Derg’s 1980s logic of environmental crisis in 

that it blames food insecurity on indigence, pre-

modern farming practices and environmental 

degradation. As such it claims that external food 

supplies form part of a sustainable development 

strategy. The development logic runs as follows: 

food-for-work schemes address indigence (and 

the associated developmental challenges of “pov-

erty traps”) by insulating households from envi-

ronmentally induced shocks which would oth-

erwise force them to sell their productive assets 

(their cattle). In addition, the work done on the 

food-for-work schemes constitutes a “rehabilita-

tion” of the environment through the construc-

tion of terraces and the digging of wells. With the 

environmental quality improved and desperate  

poverty avoided the belief is that poor farmers 

will not desperately “mine” the soils thereby  

generating environmental security and allowing 

for the modernization of the agricultural sector. It 

is thus believed that food security will be achieved 

from the resultant increased agricultural yields. 

While the claims of the EPRDF today reflect 

a plausible scenario, a closer examination of the 

current situation reflects that Tigray’s chronic 

reliance on food aid is not simply a product of 

poor rainfall and an exhausted environment. The 

EPRDF is faced with the problem of demographic 

pressures in the region, like the Derg before them. 

Such pressures have lead to very small landhold-

ings in the region as the TPLF-lead constitutional 

reforms in 1993 failed to include reform of the 

state’s claim to ownership of all land and the 

prohibition on a transfer of use rights by private 

sale.  As such the EPRDF government has had to 

follow the practice of centralized land redistribu-

tions of all the land in Tigray to persons consid-

ered old enough to farm it. The result has been 

a severe fractionalization of land holdings so that 

today individual land holdings in Tigray are in-

credibly small. The severity of these conditions is 

apparent when it is pointed out that during the 

fieldwork not one of the households interviewed 

could claim that, even with theoretically perfect  

climatic conditions, the output from their land 

would be sufficient to sustain them. With this 

in mind, and while one should acknowledge the 

government’s claim that its decision regarding 

land tenure was taken to prevent economic land-

grabs, there can be no doubting the control that 

such a structure of land ownership has afforded 

the State in a country comprised of 85 per cent 

subsistence farmers, and in which urban areas 

spawn the most coherent and organized forms of 

political opposition.

The current situation in rural Tigray is one in 

which poverty is endemic. Households are un-

able to grow sufficient produce on their land, 

and legislation prevents them from acquiring 
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larger land holdings on which to grow more or 

produce or support greater numbers of cattle. 

Additionally, households maintain low levels of 

cash as this is the only benchmark for accessing 

food-for-work programmes. Finally, since capital 

cannot be raised through the sale of land, people 

are hesitant to try and take on life in the urban 

areas where the cost of both settling in and living 

are prohibitively high. Since households cannot 

produce enough food to cover their own con-

sumption needs, people, stuck in rural areas, are 

necessarily reliant on the state for their survival. 

This empowers the government through their  

coordination of food-for-work projects, access to 

which, it was claimed by respondents, had been 

coercively deployed to achieve a number of politi-

cal ends. 

Thus what we see is that the State has a vest-

ed interest in creating the conditions which keep 

people in a state of food insecurity not unlike 

that of the temporary food insecurity created by 

the drought and conflict of the mid 1980s. The 

state needs to justify this policy as the food aid 

on which these groups are so dependent, comes 

from international donors. As such the govern-

ment has dropped its discourse of “humanitarian 

crisis” (invoked when it was in the form of the 

TPLF) and now employs a discourse of “develop-

ment” in which the deterministic quality of the 

environment, pre-modern farming practices and 

poverty are cast as the major barriers to be over-

come.

Remarkable here is that despite the majority 

of interview respondents describing the condi-

tions now and in 1980 as quite similar, the op-

posing discourses of “humanitarian crisis” and 

“sustainable development” have been effectively 

deployed by the state in the different periods to 

both garner international support and justify ex-

ceptional policies of rights to land and resettle-

ment.

Tipping Points in Humanitarian Crises

I have thus far shown the political importance of 

the rhetoric of humanitarian crisis. In so doing, I 

have sought to highlight the implications of the 

ambiguous and arbitrary elements inherent in 

the concept. I now reflect briefly on the concept 

of “tipping points” and warn of the potential  

problems of employing such a concept in relation 

to “humanitarian crises”.

The concept of tipping points centres on the 

idea of a significant shift in some variable, or col-

lection of variables, over a relatively short period 

of time. However, like humanitarian crises, the 

concept is currently ambiguous and a number of 

its definitions mean the concept is inherently ar-

bitrary. Taking a public understanding of the term 

“tipping point” from a Wikipedia definition, we 

can see that the term is ambiguous in that way 

it is used to describe three distinct phenomena. 

The first is the moment at which a relatively rare 

event becomes relatively common. The second is 

the moment at which the occurrence of an event 

begins to increase and the third is a combination 

of the first two so that it describes the moment at 

which a collection of dynamically interacting vari-

ables “change state” so that either until then rare 

events become common, or positive feedbacks 

come to dominate the system (Wikipedia 2009). 

The importance of ambiguity in the first two 

definitions, and therefore in the third, is that the 

point at which we consider the “tipping” to take 

place is different with different definitions – to 

highlight: the moment an event becomes “com-

mon” may be well after it began to increase. In 

addition to this the first definition of a tipping 

point, and thus in certain instances the third 

definition, is (like humanitarian crises) bound by 

the issue of scale. For in defining the moment 

at which a rare event becomes common we are 

forced to ask: what constitutes “rare” and “com-

mon” events?

In addition to being both arbitrary and am-

biguous, the concept of a tipping point contains 

other elements that are worthy of discussion. 

The first is that tipping points describe the begin-

ning, middle and end of a process. They form, 

therefore, in two words, powerful narratives 

for explaining a host of relationship(s) between 

variables. This means that even though the de-

scription of a tipping point might reference the 

relationship between only a few variables, its 

narrative strength means it can be easily incor-

porated into dominant discourses which seek 

to explain the relationship between much more 

complex processes involving many more varia-

bles. The second characteristic of tipping points is 

that the language of cause-and-effect inherent in 

them allows for their easy deployment in discur-

sive explanations which seek to describe events 

as “natural”, apolitical inevitabilities. 
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Finally, the fact that “tipping point” com-

prises only two words means that all its narra-

tive strength can be applied in a sound-bite-form, 

amendable to media statements through which 

the public generally engages with issues that per-

tain to claims of state legitimacy.

These qualities of the “tipping point” con-

cept mean that the term can be easily deployed 

to describe ‘truth’ in a fashion that is effectively 

cast as apolitical. Given this and the degree to 

which I have argued the concepts of tipping 

points to be ambiguous and arbitrary, we should 

be particularly aware of the potential for high-

ly political claims about humanitarian crises to 

be depoliticized and leant legitimacy through a  

media-friendly discourse of “tipping points” 

which would operate on a scale, and in a fashion, 

which could serve to undermine effective public 

engagement on a multitude of topics. With this 

in mind, when thinking about the competing  

interests in the Ethiopian context that I de-

scribe above, it is terrifying to think how (should 

the concept have been part of the popular 

lexicon) the concept of a “tipping point in this  

humanitarian crisis” might have been effectively 

deployed to muddy the waters of international 

debate on the crisis. Surely it would have only 

further dramatized the claims of the different 

parties, raising the stakes surrounding interven-

tion and potentially making more vulnerable 

those groups exposed to the combined pressures 

of drought and conflict.

Conclusion

I have argued here that the concepts of “humani-

tarian crises” and “tipping points” both contain 

elements of ambiguity and arbitrariness. In addi-

tion, and in spite of these issues, I have argued 

that claims about “humanitarian crises” are of 

great political significance while the narrative 

character of “tipping points” means they can be 

deployed to make strong claims to particular kinds 

of truth. I argued then that we should be weary 

of popularizing the notion of “tipping points in 

humanitarian crisis” in the public imagination 

where this conceptual linkage could be used 

by different parties to make claims on issues of  

international importance in a fashion which 

serves only to obfuscate effective public engage-

ment.  

With all this in mind, in pointing out the limi-

tations of the terms and the potential implications 

of popularizing them in the public imagination, 

I am not claiming that neither “tipping points” 

nor “humanitarian crises” actually exist, nor 

that the concepts are without use. Both tipping 

points and humanitarian crises can be useful 

conceptual tools. That they are ambiguous, ar-

bitrary and politically-informed does not invali-

date them. Regarding events for which we can 

find legitimate political motivations about which 

to be concerned, rare events becoming common 

are socially important. Similarly the moment at 

which events of concern begin to increase, or 

the moment at which a rapid change in state of 

a collection of interacting variables occurs, can all 

be important to identify. Likewise (and precisely 

because we choose to value humanitarianism) in 

humanitarian crises an attempt to protect human 

safety and security while ensuring human dignity 

is entirely justifiable.

What I suggested then is that because of the 

ambiguity, arbitrariness, political importance 

and discursive power inherent in the conceptual  

linkage surrounding “tipping points in humani-

tarian crisis” we need to be absolutely clear 

about what we mean by both, when we invoke 

such concepts. We need to be clear about which 

definitions of the concepts we are using, as well 

as being clear about how and why our political 

values are influencing our decisions regarding the 

arbitrary elements of these concepts. We should 

also regard with scepticism individuals or institu-

tions that invoke these concepts without provid-

ing such clarity. Finally we would do well, both 

when encountering, and making, claims about 

“tipping points in humanitarian crises”, to reflect 

on the implications of such claims and how they 

might buttress power among certain groups.
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Simulating Humanitarian Crises and 
Socio-Economic Vulnerability:  
Application of Agent-Based Models
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Abstract

The possible causes of vulnerability to disasters 

are diverse. So are its effects that can lead to a 

humanitarian crisis. Nevertheless, it is possible 

to identify certain patterns in terms of socio-

economic vulnerability, feedback effects and 

social tipping points that can help improve our 

understanding of outcomes that result from in-

teractions in a complex system that represents a 

society. Based on the example of the 2005 earth-

quake in northern Pakistan, this paper looks at 

the patterns observed in a crisis scenario in more 

detail and analyses it using agent-based models 

(ABMs). This simulation-based approach aims at 

understanding the dynamic relationship between 

the individual actions of agents at the micro level 

and the outcomes at the macro level. The first 

part of the paper explains the general strengths 

of using ABMs for exploring the dynamics of vul-

nerability to crisis situations, whereas the second 

part focuses on the analysis of socio-economic 

effects of exogenous shocks in small rural-urban 

economies. The agent-based model presented in 

this paper builds upon the replicated patterns of 

a regional Pakistani economy and simulates the 

impact of a shock on migration patterns and the 

resulting market dynamics. The aim of this pa-

per is to highlight the importance and efficacy of  

using ABMs to better understand the complex in-

terplay of individual agents and market systems 

in crises situations which goes beyond structural-

istic analysis and linear models.

Introduction

In the past decade, the incidence of natural dis-

asters has increased severely and due to the na-

ture of their impact on local population many 

of them have been declared as “humanitarian  

crisis”. A humanitarian crisis situation can vary 

in its social impact and origin ranging from im-

mediate one-time shocks like earthquakes, flash 

floods, tsunamis, to recurring ones like floods and 

landslides to ones that manifest over an extended 

period of time where their effects have only re-

cently started to become visible in the form of 

environmental changes and trends like global 

warming, environmental changes and coastal 

erosion as some of the examples. The interac-

tions between the natural and the human system 

– both contributing to the origin and the impacts 

of crises scenarios – can be described as struc-

turally complex because they involve many ele-

ments and subsystems on different scales such 

as the global climate system with its atmospheric 

or oceanic subsystems, different emitter groups, 

etc. (Acosta-Michlik and Espaldon 2008: 554).  

Especially the global climate change has chal-

lenged our “traditional” cause-effect-model con-

ceptualizing disasters due to a triggering event 

and a limited number of root causes. The impor-

tance of considering these interactions becomes 

evident when human society has to mitigate or 

adapt to the multi-sectoral effects and where 

the severity of impacts depends on the under-

lying vulnerability and the adaptive capacity of 

the affected population (Farmer and Foley 2009;  

Cardona 2004). After outlining the theoretical 

framework and methodological approach, this 

paper looks at the impact patterns observed in 

crises scenarios in more detail as it takes into ac-

count a rural-urban economy system and analyses 

it from the perspective of agent-based modelling. 

While the focus in this paper is on humanitarian 

crises in small rural-urban economies where local 

population suffers from an immediate shock, the 

analysis can be extended or adapted to humani-

tarian crisis of various different natures.

In the last few years alone several crisis sce-

narios have occurred most of which happened 

in areas with rudimentary economies. Exam-

ples include several massive earthquakes (e.g.,  

Pakistan 2005, China 2008, Indonesia 2009), 

floods (Bangladesh 1998, Mozambique 2007, 

India 2008) and disasters of other nature like 

landslides (Venezuela 1999, Philippines 2006), 

droughts and famines (North Korea 1996-98) 

which in the past have intermittently disrupted 

regions prone to these hazards. One such exam-

ple that we will look in detail is the earthquake 

that hit northern Pakistan in October 2005 and 

has been labelled as one of the deadliest earth-

quakes in recorded history. This calamity offi-

cially killed over 73,000, critically injured around 

100,000 and displaced over 3.3 million people 

within the span of a few days (ERRA-UN 2006: 

3). Forced migration is one major consequence 

of disasters – in 2008 a total of approximately 
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36 million people were displaced globally as a 

result of sudden onset of natural disasters (UN-

OCHA/IDMC 2009: 9). Such displacement on a 

massive scale not only causes a major shuffling 

of the local economy, it can lead to regional and  

transnational feedback effects as well which  

require a major policy oversight in order to re-

construct and resettle the lives of the displaced 

back to normal. Although data records usually 

exist for the amount of people displaced in the 

immediate aftermath of the disaster, there is a 

lack of information about migration patterns in 

the subsequent periods afterwards (UN-OCHA/

IDMC 2009: 14). The simulation approach pro-

posed in this paper offers the possibility to in-

corporate migration decisions and movements 

– both in the short-run and the long-run – to bet-

ter understand and analyse the entire scope of 

the migration scenario including feedback effects 

on markets and regional population distribution. 

And hence it provides another way of analysing 

complex crisis interactions which can be done 

quite reasonably using agent-based models. Ac-

cording to the theory of complexity, behavioural 

complexity refers to the evolving and changing of 

systems over time, i.e. the system’s history, due 

to the interactions of the constituent elements 

(Manson 2001: 406; Ratter 2009) which allows 

us to monitor how these variable evolve in a com-

plex system.

The next step in understanding humanitarian 

crises in terms of which interactions may cause 

population displacement and migration is by  

defining the term “vulnerability”. Vulnerability 

in general is the likelihood that a society will be 

exposed to and adversely affected by an exog-

enous shock due to its physical, socio-economic,  

ecological and political-institutional conditions 

which can vary over space and time. From an 

economics point of view, vulnerability is de-

fined as the lack of ability to hedge against in-

come shocks which are likely to happen in crisis 

situations. For example, in northern Pakistan, 

the economic impact of the earthquake on local 

population was immense: approximately 50-60 

per cent of household income in that area comes 

from small rural agrarian farming most of which 

were destroyed or disrupted during the disaster.  

According to the initial assessment, the crop  

damages were estimated to be in the range of  

$ 300 million (ADP-World Bank 2005: 3) whereas 

this number went up significantly over the years 

(see for example ERRA-UN 2006; Zaidi et al. 2008). 

Loss of
human life

Population
displacement
(IDPs)

Economic
disruption

Physical
disruptions

• Destruction of
   human capital

• Temporary
• Permanent

• Prices
• Wages
• Flow of goods

• Change in
   geography
• Road networks

Figure 1: The Feedback Effects of Exogenous Shocks on a Rural-Urban Economy Model (Source: Naqvi 2009)



31

Disruptions caused by such shocks can feed-

back into economic activities (see Figure 1). For 

example, one type of disruption can be the re-

duction of labour power due to loss of human life 

which can then affect markets affecting prices, 

wages and flow of goods. This factor of vulner-

ability can also be extended to encompass physi-

cal disruptions especially of buildings and road 

infrastructure or in a more severe form, physical 

changes in geography. In northern Pakistan, the 

damage to the infrastructure was massive with 

over 500 health facilities and 6000 educational 

institutes destroyed or rendered non-functional 

(ERRA-UN 2006: 3). Physical damage to road 

networks was also immense where a large pro-

portion of road networks were destroyed or 

blocked due to landslides. This paralysed relief 

activities and stymied population flows further 

escalating the situation.

On another note, although populations can 

be rendered vulnerable in the presence of an 

exogenous shock, vulnerability itself does not 

have to be a function of exposure to this shock; 

it is also shaped by individual human behaviour 

(Acosta-Michlik and Espaldon 2008: 554). Thus, 

vulnerability can vary from person to person and 

that is why vulnerability assessments are often 

conducted at the individual or household level. 

This concept of vulnerability stems from the very 

micro foundations of the society. Adapted to 

our example, it follows that if an individual does 

not have the means to sustain him- or herself in 

terms of consumption smoothing during a crisis 

situation and does not have the ability to ensure 

future income streams, this individual can be  

labelled vulnerable. These factors might eventu-

ally lead to forced migration where individuals 

move in search of economic opportunities for  

at least basic sustenance. This can also be sub-

stituted by external relief efforts as a form of 

providing alternative means for income flows. If 

such internal displacement does occur on a mas-

sive scale, it will inevitably lead to feedback ef-

fects across all sectors of the affected economy 

and these ripple effects might even spillover to 

unaffected areas such that the whole system 

might take time to settle down in the long-run. 

If these affected regions are unable to respond 

to such a shock both at the individual level and at 

the regional level, then these regions can also be 

labeled vulnerable. Moreover, if these feedback 

effects are very strong to the point that these re-

gions become unsustainable in terms of unstable 

markets, this situation would eventually result in 

– or tip into – a humanitarian crisis which then 

requires external intervention. 

Such feedback effects can quite reasonably 

be replicated in an agent-based modeling frame-

work. By programming a small artificial society 

and subjecting it to various shocks we are able to 

monitor how it adjusts and settles down ex-post 

the shock. One of the strengths of agent-based 

models is its ability to monitor variables both at 

the micro individual level and at the macro re-

gional level. Although we know the feedback  

effects of crises situations from real-disaster situ-

ations, the simulation provides a tool to explore 

the emergence of such macro patterns from the 

micro behaviour designed through interactions of 

the individual agents (Sawyer 2003: 329). In or-

der to understand these interactions and thus the 

behaviour of a complex system it is not sufficient 

to analyse the system’s components through 

conventional techniques due to another charac-

teristic inherent in such systems: non-linearity. 

The individual components of a complex system 

interact in a non-linear way and can give rise to a 

high-level – so-called emergent – structure which 

cannot be simply explained from the behaviour of 

individual components themselves (Lewin 1993: 

25). The occurring emergent behaviour evolving 

through non-linear interactions can differ from 

the behaviour of the constituent parts of the sys-

tem and hence, can display surprising properties 

or unpredictable behaviour (Casti 1994: 40). 

Agent-Based Models 

ABMs allow the representation of complex sys-

tems into a simplified computational framework. 

These models consist of heterogeneous and  

autonomous agents, the system’s constituent 

parts, which represent individuals, organiza-

tions or other social entities that interact within 

the computer environment (Arthur 1999; Arthur 

et al. 1997). Considering the concept of agents, 

research interest lies in the dynamic relation-

ship between individual actions of agents at the 

micro-level leading to a social structure at the 

macro-level (Gilbert and Terna 2000: 61; Epstein 

2006; Epstein and Axtell 1996). The method of 

agent-based modelling aims at describing, ex-

ploring and explaining social phenomena. Unlike 

in natural sciences, the principal value of ABMs 

in social sciences is above all not to specifically 
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make predictions but theory development, dis-

covery of mechanisms, patterns and rules of the 

social reality (Gilbert and Terna 2000: 59). In 

social sciences, motivations to apply ABMs can 

vary conceptually (Axtell 2000, Axelrod 1997),  

in terms of theory or evidence-driven model  

development and validation (Moss 2008), as well 

as in a more or less accurate spatial representa-

tion of the environment. 

ABMs are essentially micro simulations  

using a bottom-up approach. According to  

Sawyer, “the simulation consists of activating all 

of the agents and observing the macro behavior 

that emerges as the agents interact” (2003: 326). 

Although simulations are based on a theoreti-

cal understanding of the agent’s behaviour and 

their interactions, the macro-behaviour gener-

ated from the simulation runs cannot always be 

predicted or derived from individual behavioural 

rules (Gilbert and Conte 1995: 150). Agents are 

autonomous, i.e. they act on their own assigned 

attributes, and through interactions produce so-

cial processes. Agents can form artificial societies 

which are embedded in the model environment. 

Model developers have to focus on the initial 

conditions and the dynamics of interactions, as 

well as compare it to the observed patterns of 

society to get a better understanding of emerging 

computational phenomena and the determining 

processes. 

Building ABMs includes the identification of 

agents and their behaviour as well as agent re-

lations and a theoretical understanding of agent 

interaction (Macal and North 2005: 9). Consider-

ing that agents act on their assigned abilities and  

features, relevant information about their be-

haviour and their environment has to be gained 

in order to explore a previously defined social  

phenomenon and its dynamics according to the 

following agent’s characteristics and the model 

environment (Gilbert 2008: 21f.):

Behavioural Rules of Agents: What is an agent capa-

ble to perceive and to perform (motion, communi-

cation, action)? How do they interact? What are the 

agent’s goals? Which resources can an agent use to 

achieve these? How does an agent make decisions?

Model Environment: What is represented in the  

environment? Does the model have spatial- 

temporal aspects? What types of constraints exist 

for the agents?

Why model vulnerability to exogenous shocks 

and crises scenarios with an agent-based ap-

proach? Agents are heterogeneous, that is they 

can be equipped with individually different be-

haviour rules, goals, endowments and resources 

and hereby may differ in their socio-economic 

vulnerability. The potential to represent hetero-

geneity of individuals and thus the dynamics of 

vulnerability, make it interesting for simulations 

and in particular for micro simulations (Sobiech 

2009). Moreover by being able to integrate mul-

tiple agent types with autonomous behaviour and 

assigned behavioural rules in one model, their in-

teractions can be monitored and evaluated espe-

cially in a crisis situation. These behavioural rules 

can be abstracted from the real world where the 

focus is kept on the key components the model 

is assumed to simulate (Epstein 2006: 18). These 

behavioural rules are easy to modify on the fly  

allowing the user to monitor sensitivities of pa-

rameters across the whole system. Analysing such 

a process using conventional economic modelling 

techniques would be cumbersome, for instance 

by manipulating the elements of stochastic ma-

trices where simulations have to be stopped and  

elements of matrices have to be readjusted to 

track changes across parameters. 

Another major strength of ABMs lies in the 

representation of interactions which enables 

the exploration and understanding of social  

processes and consequences (Comfort et al. 

2004). It permits properties to emerge and thus 

to generate insights beyond the micro level inputs 

of the model. Such models are an ideal tool for 

connecting the micro with the macroeconomic 

level, and allow the researcher to zoom in and 

out through different levels of aggregation. Fur-

thermore, computation makes scaling up pos-

sible rather than having to assume that simplis-

tic behavioural rules testable under laboratory 

conditions will hold at higher levels. In virtual  

experiments different parameters and inter-

actions can be tested in numerous simula-

tion runs and considered for further theory  

development. Due to the fact that decision rules 

and thus agent’s preferences can be included in the  

models, tests of different intervention strate-

gies under changing environmental conditions 

can also be conducted. Recent examples of 

ABMs include processes of decision-making in 

land use and in water resources management to 

simulate the impact of mitigation and adaptation  
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measures necessary to reduce vulnerability in  

society (Krebs et al. 2007).

Furthermore, ABMs excel at modelling flows, 

which are of central interest in studying the im-

pact of natural disasters, especially migration 

patterns. Temporal and spatial aspects can be 

taken into account in the environment of ABMs, 

which gets economic models off from a purely 

abstract conceptual domain by incorporating 

historical and geographical dimensions. This is 

likely to make policy recommendations derived 

from these models both more case-specific and  

more pertinent to real-life problems. Moreover,  

in standard economic analysis, events or parame-

ters are assumed to be normally distributed. How-

ever in disaster situations, when these parameters 

are subjected to shocks, they usually exhibit fat-

tailed distributions. Hence the assumption of nor-

mality may not adequately represent reality and 

conventional economic modelling might yield 

wrong results especially in disaster management 

analysis. Agent-based modelling can help identify 

and highlight these distributions where they can 

be extracted and analysed accordingly.

Developing a Research Framework

In this section we look at the processes through 

which information from regions which have  

actually faced a humanitarian crisis can be ab-

stracted and converted into simulations. The 

agent-based model described below is based on 

certain stylized facts and general patterns from 

northern Pakistan like regional population, fraction  

of the population migrating, income levels, market  

dynamics and interactions. Although this model 

is very basic in nature, it highlights the efficacy 

of using ABMs in terms of showing interactions 

and feedback effects in crisis scenarios. In the 

next section the possibilities and extensions of  

developing a larger more complex model to better 

replicate the economy system will be discussed.

In order to build an agent-based model, cer-

tain key factors need to be identified. As the ear-

lier discussion underscored the economic impact 

of a humanitarian crisis and how it can lead to 

forced migration and affect local markets and 

prices. Therefore the aim is to set up a baseline 

model that allows us to build an artificial econo-

my where these variables can be monitored both 

at the micro and the macro level. The discussion 

of migration earlier inherently implies movement 

of populations from one region to another, hence 

a spatial dimension is automatically assumed in 

the model. This is achieved by setting up a model 

comprising separate market regions which in-

teract with each other through road networks. 

This allows us to incorporate flows of goods and 

populations which use these road networks to 

form the basis of a circulating economy. As these 

flows take time to settle down and achieve stable 

trends, a time dimension also exists in the model 

where rates of adjustment can be monitored es-

pecially during crisis scenarios. Moreover, in order 

to assess the economic impact of a crisis scenario 

we focus specifically on shocks to markets in this 

economy.

To set up the model, first the space of the 

model needs to be defined which we call the en-

vironment. This environment is divided into two 

regions: a rural agrarian sector (villages) and an 

urban industrialized sector (cities) (see Figure 2). 

In the next step the agents are defined which in 

our case represent either workers or capitalists 

that interact based on their behavioural rules. 

For example workers harvest, consume and sell 

wheat in exchange for money in villages to buy a 

tradable good produced in cities. Capitalists hire 

workers as labourers and produce the tradable 

good in urban industries which they consume 

and sell both in the local market and in a foreign 

market giving them surplus profits. The labourers 

are paid wages which they use to buy both the 

goods produced in the economy. Depending on 

the location, the behavioural rules can be modi-

fied for example workers who are allowed to mi-

grate between villages and cities where they can 

switch between being cultivators and labourers 

respectively. 

As mentioned earlier, due to the spatial  

element of the model, a circular flow of goods 

also comes into play where the consumable good 

moves to cities and the tradable good moves to 

villages based on demand signals (see Figure 2). 

Markets are set up in the model such that a de-

mand and supply mechanisms determines the 

price of wheat while the price of the tradable 

good is constant and set exogenously based on 

the assumption of that the foreign market will 

absorb all excess capacity forcing local prices 

to stay at a minimum. On the other hand, the 

wheat market supply responds to demand signals 

while prices adjust accordingly such that all the 
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goods in the market are sold at the current level 

of demand. Subsequently the demand for wheat 

responds to price signals and adjusts also. Hence 

all of the components of the wheat market – 

demand, supply and prices – cause feedback 

effects across each other which can eventu-

ally settle down showing stable trends. Another  

important component of the model is the agents’ 

decision to migrate from villages to cities or 

back which in our case is determined by income  

differentials. Since this model is looking specifi-

cally at the economic side of a crisis situation, it is  

reasonable to assume that the normal rural-urban  

migration occurs based on purely better eco-

nomic opportunities which for simplicity translate 

in attaining a higher income level. As cultivators 

earn income from selling wheat and labourers 

are paid wages from producing goods in cities, 

real income differentials are easily calculated 

which allows the agents to determine migration 

decisions from one region to another. Migration 

flows occur until real incomes across all regions 

are equalized. From the perspective of translat-

ing this into the model we have to ensure that 

these decisions are not discrete such that the 

whole population gets up and moves if an income  

differential exists. Therefore, probabilistic deci-

sions are incorporated in the model using logistic 

functions which can be calibrated for speed of 

adjustment. This gives an interesting insight from 

the point of view of a humanitarian crisis. Any 

crisis that causes an income shock in one region 

of economy will exacerbate income differentials 

and will naturally lead to increased migration 

flows. The feedback effects this outcome will be 

reflected across wages, prices, demand and sup-

ply of goods, as they adjust to population flows. 

This formulation of a basic economy gives 

us the platform to shock the system in various 

ways and allows us to monitor variables across 

the system. Various configurations of shocks can 

Rural 
Market

Urban
MarketVillages

Foreign
Market

Local economy 
with road networks

Cities
Capitalists

money

tradeable good

local demand

wages

laborerscultivators

wheat money

Figure 2: A Stylized Circulating Capital Economy (Source: Naqvi 2009)
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be tested on the system, like productivity loss in 

villages, disruption of road networks or physical 

destruction of regions, chosen as some examples 

that can influence economic outcomes both in 

the short-run and in the long-run. Patterns across 

markets and migration flows can be easily tracked 

for each type of shock and allows us to track the 

magnitude and duration of feedback effects. The 

interplay of all these mechanisms are mapped out 

in a simulation environment programmed in Net-

Logo (Wilensky 1999), a software developed for 

agent-based modelling where variables can be 

monitored both at the micro agent level and the 

macro regional level.

Simulating Shocks: A Simple Experiment

For the purposes of illustration, one experiment 

is presented in the model in which wheat pro-

ductivity is shocked in one village and its impact 

monitored on migration flows and markets. The 

structure of the model is a simple 2 village, 2 city 

economy as shown in Figure 3 below where the 

model is set up on a 100 by 100 box grid in Net-

Logo. The regions are shown as circle patches 

marked as villages or cities, where these regions 

are connected by lines representing road net-

works.

Village 1 and city 1 are referred to as region 

1, while village 2 and city 2 form region 2. This 

classification has been made just to distinguish 

patterns of migration across regions and does 

not impact any decision-making process. All de-

cisions made in the model are purely economic 

ones, where a higher income is preferred to a 

lower one for migration and a market offering a 

higher price is preferred to a lower one for selling 

of goods. As mentioned before, these decisions 

are made probabilistically where higher differen-

tials give a higher weight to regions offering bet-

ter economic opportunities. In other words, once 

cultivators decide to migrate, they choose the city 

to migrate to with a higher chance of selecting 

the one offering a higher wage (for a detailed 

description of the model and parameterization of 

the economy see Naqvi (2009)). Decision-making 

through probabilities is common in agent-based 

modelling and is incorporated to avoid discrete 

jumps which in our case would translate into any 

slight increase in real income in cities causing the 

whole village population to migrate. 

Once the simulation starts, the system is al-

lowed to reach stable oscillations across markets. 

Equalization of real income across regions comes 

about through natural migration flows (see Graph 

1). As population flows settle down, prices, de-

mand and supply of goods also stabilize such that 

no irregular patterns are observed. The system 

is shocked at day 700 in village 1 where wheat  

Figure 3: Simulation Model (Source: Naqvi 2009)
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productivity is reduced by half. The results across 

migration and market variables are discussed  

below:

 

 

Population Flows:

Graph 1 shows real incomes across regions. 

In the first half of the Graph 1, real income 

is equalized across all regions over time.  

Graph 1: Real Income across Regions

Graph 2: Proportion of Village Population Migrating
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On day 700, productivity is shocked (reduced  to 

half) in village 1 which causes real income of cul-

tivators in village 1 to drop suddenly.

This differential causes the population from 

village 1 to start migrating to the other two  

cities decreasing the wages and therefore the real 

income there as well. As village 2 is unaffected, it 

ends up having a higher real income than all the 

remaining regions.

The impact of this is that rural-urban migra-

tion from village 2 to cities stops as workers in 

village 2 no longer have the incentive to migrate. 

As can be seen in Graph 2 below, the dotted line 

representing proportion of workers from region 

2 migrating from villages to cities goes to zero 

while populations migrating from village 1 takes 

over in supplying the labour workforce across 

the cities. Moreover since this graph represents 

the percentage of existing village population mi-

grating, the persistent pattern shows more and 

more forced migration from village 1 to cities. 

Graph 3 below looks at the absolute populations 

across these regions which give a clearer picture 

of flows. 

In the long run some interesting population 

distribution patterns are also observed. Region 

1 shows a sharp decline in rural population,  

while region 2 is forced to accommodate back-

migration as increasing population pressure in  

cities causes real income level to go down. Village 

2 in the long run ends up having more population 

than at initial levels as better income opportuni-

ties cause workers to migrate back to this village.

Graph 3: Populations by Region
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Graph 4: Proportions of Rural Population

Impact on Markets:

To look at the impact of this shock on goods mar-

kets, the wheat market in cities and the tradable 

good market in villages are monitored. Graph 5 

below shows the impact on the supply of each 

commodity. As there is a loss of productivity in 

village 1, the supply stream of wheat decreases 

over time and eventually hits a capacity con-

straint due to increasing demand in cities caused 

by rising population (Graph 6). 

Graph 5.1 : Supply of Wheat in the Cities
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Graph 5.2 : Supply of Tradeable Goods in the Villages

Graph 6.1: Demand of Wheat in the Cities

Looking at the demand stream in Graph 6, the 

tradable good market in village 1 is now over-

supplied as a proportion of the population starts 

migrating to nearby cities. This causes a sharp de-

crease in demand in village 1 where the existing 

tradable good stock is now under-utilized.
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Graph 6.2: Demand of Tradeable Goods in the Villages

As above-mentioned, in this version of the 

model, prices of the tradable good are assumed 

fixed. On the other hand, the price of wheat  

in cities is determined by demand-supply  

mechanisms in local markets. Since equilibrium 

conditions dictate that demand should equals 

supply, to meet this criterion the prices of wheat 

are set such that they clear the market. All three 

of these variables are determined endogenously 

in the system. For wheat the feedback caused by 

fluctuating demand and supply on prices is moni-

tored in Graph 7 below. The wheat price graph 

Graph 7.1: Wheat Price in the Cities
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Graph 7.2: Tradeable Good Price in the Villages

above shows heavy spiking after the shock. The 

mechanism behind this is simple: a reduction 

in supply due to loss of production in village 1 

causes the prices to increase since wheat de-

mand in cities initially remains the same. This  

increase in prices causes the demand to decline as  

workers hit a budget constraint due to falling 

wages caused by an increasing urban population 

from the shock-affected village 1. The suppliers 

respond to the rising wheat price by increasing the 

supply in urban markets. As the supply increases, 

the demand initially remains the same and once 

again prices adjust by going down forcing the de-

mand to go up again. These iterations continually 

repeat in the form of feedback effects. If the sup-

pliers are unable to meet the local demand due to 

capacity constraints then the feedbacks become 

stronger forcing the wheat market to oscillate out 

of equilibrium as is the case above in our exam-

ple. This result is not far from reality as spiking of 

prices of basic commodities is usually observed 

in crises scenarios highlighting the need for in-

tervention in terms of price regulations or some 

form of relief through external supply.

Conclusion

The application of agent-based modelling for 

the simulation of humanitarian crises and socio-

economic vulnerability has two implications: 

a technical and a conceptual one. A model has 

been developed in order to simulate the socio-

economic effects of exogenous shocks in small 

rural-urban economies based on the replicated 

patterns of a regional Pakistani economic system. 

The fairly simple rural-urban system was shocked 

by an extreme exogenous event which caused 

direct impacts such as experienced during the 

2005 earthquake in Pakistan. Before the shock 

hit village 1, the system was oscillating around 

a stable equilibrium in terms of real income,  

migration rates, prices, as well as demand and 

supply of goods. Changing of one variable  

(village 1) caused feedback effects in the whole 

system because of the interactions between the 

system´s components which were represented as 

flows of goods and population movements. These 

feedback effects emerged in the model because 

the agents interacted on their assigned behaviour 

rules, i.e. on individual decisions to compensate 

income differentials. During the simulation a 

process of overlapping effects affecting all re-

gions could be identified which lead to unexpect-

ed impacts. Or in other words, from the micro-

behaviour of agents in one region of the system, 

feedback effects resulted across the whole macro 

regional economy of the system. These results 

cannot be understood solely from the behaviour 

of the constituent parts of the system. Although 
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the primary rapid system change is provoked 

by an exogenous shock, as the socio-economic 

system components interact in the aftermath of 

the disaster, complex behaviour and feedback  

effects are produced. The simulation approach 

thus facilitates the observation of short and long 

run changes in population distribution patterns 

after a disaster and shows interesting results such 

as the increase in population in village 2. 

Impacts on markets can also be shown in this 

simulation example. The rapid redistribution of 

population leads to feedback effects in demand 

and supply which are reflected in the spiking of 

wheat prices, an outcome which can also hap-

pen in the aftermath of a disaster in reality. This 

again shows a counter-intuitive behaviour of 

the system: the agents in the model decide to  

migrate in order to compensate their economic 

vulnerability to the shock but thus feedback  

effects are produced which cause strong spik-

ing forcing the wheat market to oscillate out of 

equilibrium. This last example about spiking of 

wheat prices again showed the dynamic relation-

ship between the micro and the macro level. But 

it also highlighted that if these interactions were 

understood more clearly, e.g. with agent-based 

modelling approaches, social tipping points lead-

ing to humanitarian crises may be better pre-

vented. As already mentioned, the importance of 

considering these interactions becomes evident 

when human society has to mitigate or adapt 

to multi-sectoral effects and where the severity 

of impacts depends on the underlying vulner-

ability and the adaptive capacity of the affected 

population. Our example showed that even in 

fairly simple systems, these interactions can have  

unexpected effects.

Although the model in this first implementa-

tion does not represent a high degree of struc-

tural complexity so far, other changes in the 

natural and human system may be incorporated 

in a more complex model and may even bet-

ter represent the interactions in the subsequent  

periods after the disaster. This could be done 

for example in the simulation of secondary ef-

fects such as the blocking of roads due to land-

slides. The important thing to realize about us-

ing agent-based modelling is that calibration of 

parameters should resonate with stylized facts to 

come up with a significant policy analysis – other-

wise it just becomes an exercise in programming. 

The model presented in this paper showed how  

information from a rudimentary economy, like 

the one in northern Pakistan, can be abstracted 

and certain stylized facts can be replicated in a 

simple simulation. While the aim of this model 

has been primarily to understand socio-economic 

vulnerability caused by shocks to the system, 

ABMs can be set up to incorporate any kind of 

social or non-social factors that involve feedback 

effects.  

Another natural extension of such models 

is the integration of Geographical Information  

Systems (GIS). These simulations can be done on 

a more accurate geographically referenced scale. 

As mentioned earlier, the inspiration for the  

model came from the catastrophic earthquake 

that hit Pakistan in October 2005 and lead to 

massive causalities and major displacement of 

population. There was and still is a lack of a sub-

stantive policy planning even though efforts are 

continually being made. Larger simulation sys-

tems with integrated GIS can help with analys-

ing patterns of stocks, flows and population both 

at the micro and macro level. From a policy per-

spective, resettling of population is a long-term  

process which takes years. ABMs allow us to 

simulate and test various scenarios in one model. 

Although this approach is unconventional in ana-

lysing the impact of humanitarian crises, other 

disciplines have successfully adapted this tool for 

analysing crises scenarios. A recent example is  

Epstein’s work on simulating the spread of the 

H1N1 (influenza subtype) virus through the US 

and subsequently the whole world with 6.5  

billion agents (Epstein 2009). While the model 

can be developed much further in terms of its 

complexity, it does highlight the potential power 

of simulations given the current state of process-

ing capabilities available. Thus ABMs provide 

an interesting approach to analyse and better 

understand the interactions in systems and may 

help in order to better prepare for social tipping 

points leading to humanitarian crises and other 

complex disasters such as climate change and  

environmental migration which challenge the hu-

man population. 
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Crises Prevention and Climate Change 
Adaptation in the Coupled Social- 
Ecological Systems of the Mekong 
Delta, Vietnam: The Need for  
Rethinking Concepts and Policies  
Matthias Garschagen

Abstract

The Mekong Delta in Vietnam suffers from a  

double burden as it has a long history of disasters 

related to natural hazards and is widely considered 

one of the global hot-spots in terms of climate 

change related risks. At the same time, the Delta 

experiences dynamic changes in vulnerabilities 

owing to comprehensive political, economic and 

especially ecological transformation processes. 

Based on ongoing empirical research the paper 

analyses how far recent conceptual approaches 

to describe and enhance resilience in coupled 

social-ecological systems provide useful guidance 

for decision- making and for steering resilience 

improvements with the goal of preventing sys-

tem collapses and humanitarian crises. The pa-

per argues that the concept of adaptive renewal  

cycles (Holling 1986; Gunderson and Holling 

2001; Berkes et al. 2003) provides valuable insight 

into the development of vulnerabilities in coupled 

social-ecological systems. However, based on the 

institutional analysis in the Delta, it is argued that 

the concept needs to be supplemented and made 

more specific in order to offer transferable guid-

ance for precautionary adaptation in the context 

of climate change. An advancement of the con-

cept is, hence, proposed and criteria for improv-

ing its transferability discussed. 

Introduction

The Mekong Delta’s Overlaying Problems of  

Disaster Risk, Climate Change and Resilience in 

Coupled Social-Ecological Systems

The Mekong Delta in Vietnam can be de-

scribed as a series of tightly coupled social- 

ecological systems in which multifaceted vulner-

abilities exist to ecosystem degradation, con-

ventional natural hazards and climate change  

impacts. These vulnerabilities are highly dynamic 

as they are shaped by ongoing socio-economic 

and political transformation processes which 

affect livelihood capitals in multiple direct and  

indirect ways. The most important of these  

developments are, firstly, comprehensive agri-

cultural intensification (Ni et al. 2001); second-

ly, soaring dependencies on international food  

prices due to the intensifying export orientation 

and integration in global commodity markets; 

and lastly, growing social inequalities and chang-

es in public security nets resulting from the trans-

formation from a centrally-planned to a market-

oriented economy (Taylor 2004; Adger 2000). 

In addition, the Delta has a long history of be-

ing exposed to various natural hazards of which 

the most important one is flooding. Although 

people have produced over the centuries sub-

stantial local knowledge to cope with, adapt to 

and protect themselves against their hazardous 

environment and actually succeeded in turning 

these pre-conditions into very productive sys-

tems, natural hazards remain a major trigger for 

disasters and humanitarian crises. Between 2000 

and 2002, for example, the Mekong Delta expe-

rienced nearly 1,000 casualties and substantial 

economic losses due to floods and storms (Nguy-

en 2007). Further, recent studies predict that risks 

associated with environmental hazards are very 

likely to increase drastically with climate change. 

As per current population patterns, a sea level 

rise of one metre would directly affect almost 

one third of the Delta’s area (including roughly 

10,000 square kilometres of agricultural land) and 

over one quarter of its 18 million inhabitants, i.e. 

around 4.8 million people (see Figure 1) (Carew-

Reid 2008). Next to the risk of direct inundation, 

sea level rise entails the risk of substantial salini-

zation, potentially affecting agricultural produc-

tion and freshwater supply far beyond the lines 

of direct inundation. Moreover, climate change 

is predicted to alter precipitation patterns (i.e.  

increase in amount and an even stronger concen-

tration in the rainy season), hence, aggravating 

flood risks (Hoang and Tran 2006; Chaudhry and 

Ruysschaert 2007). Resulting from an overall rise 

in air and sea surface temperature, it is further 

expected that the typhoon activity in the South 

China Sea is going to intensify (Elsner et al. 2008); 

therefore, leading to an increase in number and 

intensity of typhoons making landfall in Vietnam 

and the Mekong Delta (CSFC 2004). 

In combination, the social vulnerabilities 

and ecological degradation processes on the 

one hand and natural (climate change related) 

hazards on the other, create a highly dynamic 

risk-nexus which potentially can cause so-called  
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Figure 1: Impact by Sea Level Rise in the Mekong Delta. Source: adapted from Carew-Reid 2008, p. 28

complex-emergencies (Müller-Mahn 2005) 

that could trigger the Mekong Delta to tip into  

humanitarian crises. However, those crises are 

not inevitable as system dynamics are strongly 

shaped by human activity and can in general be 

changed, thereby, reducing vulnerabilities and 

improving the systems ability to deal with (exter-

nal) disturbance and (internal or external) stress. 

One example for such interrelations are the ris-

ing water levels which can be observed over 

the last two decades in the central parts of the  

Mekong Delta and which are to great extent to 

be explained by embankment projects further 

upstream (own fieldwork and interviews with 

planners and government officials in Can Tho 

City and Ho Chi Minh City 2009). 

It, therefore, depends on political, social and 

legal institutions (comprising paradigms, percep-

tions, laws, formalized organizations, planning 

and management structures) to mediate between 

actors and their interests and to shape decisions 

and strategies which eventually are decisive for 

possible futures with high or low likelihood of  

humanitarian crises. 

The discourse on resilience has in this con-

text gained substantial attention as it is often re-

ferred to as a guiding concept for improving the  

ability of coupled systems to keep up function-

ality in spite of perturbation and to reorganize 

and develop new structures (Walker et al. 2006). 

Based on the analysis of official policies as well 

as interviews with decision makers in various 

planning agencies at province, district and ward 

level in the province of Can Tho, Mekong Delta, 

this paper therefore analyses how far existing 

theoretical frameworks in the field of resilience 

provide useful guidance for shaping institutions 

(on the ground). The hypothesis underlying this 

analysis is that in particular the concept revolv-

ing around adaptive renewal cycles in coupled 

social-ecological systems (Holling 1973, 1986;  

Gunderson and Holling 2001; Berkes et al. 2003) 

can be a valuable analytical and didactical tool, 

given, however, that certain propositions and 

concept components are supplemented and con-

cretized in order to improve the concept’s trans-

ferability into decision-making, in particular with 

respect to climate change conditions. 

Coupled Social-Ecological Systems and  

Resilience

Over the last years, the scientific school revolv-

ing around the analysis and conceptualization of 

resilience in coupled social-ecological systems 

(CSESs) has gained substantial influence in a wide 
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range of disciplines. Terms and concepts have 

thereby been taken up and modified by numer-

ous research initiatives with various backgrounds 

and underlying epistemologies, ontologies and 

methodologies. Defining the common message 

or key concept of resilience science in the context 

of CSESs therefore becomes increasingly difficult. 

However, referring to the essential and most in-

fluential approaches coming out of the ecology-

dominated Resilience Alliance (www.resalliance.

org), the main underlying thoughts can be sum-

marized as follows (compiled from Folke 2006; 

Berkes et al. 2003; Walker et al. 2004, 2006): 

Human activity shapes ecosystem dynamics 

from local to global scales. At the same time human 

societies and economies rely heavily on goods 

and services provided by ecosystems. Social and 

ecological systems are therefore tightly intercon-

nected and merge into CSESs. Many of these 

systems have been observed to pass through 

an adaptive renewal cycle with the phases and 

characteristics described in the inner segments of  

Figure 2. Transitions within such cycles can in-

clude sequences of gradual as well as rapid 

change. Disturbances, instabilities and sur-

  2Amongst the most widely used examples are forest fires and the associated release of nutrients which allows for new path-

ways within the system. 

prise play an important role in shaping system  

developments and in triggering systems to enter 

the next phase or to tip into other modes of func-

tioning. However, conventional resource man-

agement has mainly been concerned with stabili-

ties in the exploitation and conservation phases, 

while collapse and the release of structures and 

resources enabling renewal and reorganization2  

have to a large extend been ignored; hence,  

deserving much more attention. 

The research on adaptive renewal cycles has 

heavily influenced the advancement of resilience 

concepts (see Table 1). The most progressive 

school of thought defines resilience currently as 

“the capacity of a system to absorb disturbance 

and re-organise while undergoing change so as 

to still retain essentially the same function, struc-

ture and feedback” (Walker et al. 2004). As Folke 

notes, many publications on resilience have em-

phasized the first half of the definition, i.e. the 

capacity of systems to withstand shocks and to 

be robust to disturbance (c.f. Folke 2006). How-

ever, in a broader understanding, resilience is also 

about dynamic adaptive capacity in the sense 

that disturbance also opens up opportunities for 

Resilience Concept

Engineering Resilience

Ecological/ecosystem 

resilience and social 

resilience

Social-ecological 

resilience

Characteristics 

Return time, efficiency

Buffer capacity, 

withstand shock, 

maintain function

Interplay disturbance 

and reorganization, 

sustaining and  

developing

Focus on 

Recovery, constancy

Persistence,  

robustness

Adaptive capaity, 

transformability, 

learning, innovation

Context

Vicinity of stable 

equilibrium

Multiple equilibria, 

stability landscape

Integrated system 

feedback, cross-scale 

dynamic interactions

Table 1: Sequence of Resilience Concepts from a Rigid and Re-Active Interpretation to the Broader and more Flexible Under-

standing Focusing on Innovation and Change. Source: Folke (2006)

reorganization of the system and for new trajec-

tories (Smit and Wandel 2006; Folke 2006).

The key point with these different under-

standings of resilience is that they (potentially) 

contribute heavily to formulating paradigms and 

strategies for managing systems and for adapt-

ing them to internal or external perturbation 

and stress. In accordance with the idea of struc-

turation, resilience concepts can therefore be  

understood to have a twofold nature: they are to 

a large extent emanating from the observation 

of existing system dynamics; while at the same 
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time they are also agentive as they play a strong 

role for formulating paradigms that shape these 

dynamics. Resilience concepts are, hence, close-

ly related to the philosophical question of the  

interplay between nature and human society (c.f. 

Casimir 2008; Oliver-Smith 2004) – a contested 

question which in the Mekong Delta manifests 

itself in strategy shifts along the (antagonis-

tic continuum between adaptation and control.  

Figure 2: Adaptive Renewal Cycle in Coupled Social-Ecological Systems in Theory (Inner, Brighter Elements) and the Mekong 

Delta (Outer, Darker Segments). To be read starting from the inner left bottom quadrant. Source: own draft with inner/con-

ceptual elements based on Gunderson and Holling (2001); Berkes et al. (2003); Walker et al. (2006); outer elements based on 

own observation and interviews; Käkönen (2008); Ni et al. (2001); Marsh and McAulay (2006); Biggs (2004); Luttrell (2001); 

Sneddon and Binh (2001); Miller (2003); Evers and Benedikter (2009)

Coupling in the Mekong Delta: From Adaptation 

to Control (and Back?)

In very general terms, the Mekong Delta has 

been undergoing a comprehensive shift from hu-
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man adaptation (to the prevailing natural con-

ditions) to human control and taming of nature 

(Käkönen 2008). After two waves of hydraulic 

construction expansion (first under French rule 

and much more intensively since the 1980s) the 

largest part of the Delta can today be considered 

hydraulically controlled through dykes, embank-

ments, sluice gates and pumping stations for  

irrigation, drainage and flood control. The un-

derlying paradigm, in particular for the develop-

ments since reunification, has been to “free” rice 

farming from the seasonal conditions with floods 

and salinity intrusion; instead enabling double- 

and triple-cropping under controlled irrigation in 

almost all parts of the Delta (Käkönen 2008). In 

the more recent past, the focus has in addition 

been increasingly expanded to the rapidly grow-

ing sector of aquaculture production. 

While the nexus of hydraulic control, advo-

cacy of high yield (monoculture) production, 

expansion of aquaculture systems and market-

oriented reform process has allowed the Mekong 

Delta to develop its high productivity – enabling it 

to contribute almost half of the country’s overall 

rice output and 72 per cent of the farmed aquatic 

production (GSO 2009 a,b) – this green and blue 

revolution (Evers and Benedikter 2009) has also 

created various environmental and social vulner-

abilities (compare the outer elements of Figure 2, 

particularly K and Ω). It can be said that in par-

ticular in those ecosystem goods and services are 

negatively affected which previously had been in 

direct or indirect use as common pool resources 

(e.g., wild fish stocks during the rainy season; wa-

ter purification; alluvial supply; biodiversity) (c.f. 

Käkönen 2008; Ni et al. 2001). 

As manifested in these developments,  

Vietnam’s policies in the fields of environmental 

management, economic production and flood 

protection have been deeply rooted in a con-

trol-oriented paradigm over the last decades. 

Interviews with planners and governmental deci-

sion makers in Can Tho Province, as well as the 

analysis of current official master plans, revealed 

that this paradigm also serves as basis for future  

strategies. Even though persistently calling for en-

vironmental protection and integrated manage-

ment approaches, official policies advocate the 

extension and intensification of hydraulic control 

by means of even more rigid structural systems 

for the purpose of sustaining and increasing the 

agro-industrial output of the Delta as well as 

for upgrading structural flood protection (see  

Figure 3). The risk of intensifying already preva-

lent negative effects (such as salinization or soil 

degradation) resulting from the control-oriented 

approach is, therefore, high. 

In addition, human-induced climate change 

drastically changes the preconditions for fur-

ther efforts of controlling and taming the  

Delta’s physical environment as it adds substan-

tial external perturbations to the existing stress. 

As indicated in the introduction, climate change 

will entail a complex mix of creeping as well as 

sudden onset hazards that affect ecological and 

social system dynamics of the Delta in various 

direct and indirect ways. Climate change will, 

thereby, implicate three major challenges: firstly, 

the speed and magnitude of many environmen-

tal changes will be higher than in any respec-

tive “natural” changes so far experienced by 

modern societies (e.g., sea level rise, changes in 

precipitation patterns, changes in temperature).  

Secondly, predicting those changes and the re-

sulting impacts is fraught with high uncertain-

ties (e.g., flooding scenarios or typhoon tracks). 

Thirdly, climate change will increasingly bring 

new hazards to the Delta that have so far been 

of relatively low importance in this region (e.g., 

temperature increase or typhoons), while it will 

also increase the likelihood of multiple-hazard-

situations (e.g., typhoon with heavy winds and 

rains plus storm surge plus extreme river flood 

plus sea level rise)3.

In combination, these differences strongly 

challenge the taming-nature-paradigm because, 

firstly, many of the effects of climate change 

either cannot be controlled by human interven-

3For first broad-scale modelling assessments of multiple hazard events in combination with man-made structures compare 

Hoa et al. (2007). 

4A relatively early study by the Asian Development Bank suggested in 1994 that the structural protection of Vietnam’s coast-

line against sea level rise would require 172 million USD annually over the next 20 years (ADB 1994). In comparison, the total 

budget for soft measures of the National Target Plan for Climate Change Response is roughly 110 million USD for the entire 

– not precisely defined but rather long-term – planning period (SRV 2008a). Hoa et al. (2007). 
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tion and, secondly, thinkable physical response or 

protection measures would be extremely costly4, 

would have to be designed to cope with multi-

ple hazards and would be prone to failure. At 

the same time, increasing negative feedbacks 

with respect to internal stresses would have to 

be expected the more rigid the physical protec-

tion measures would become; hence, increasing 

the risk of “internal” system collapse (e.g., eutro- 

phication) while trying to protect against “exter-

nal” disturbance (e.g., flooding cycles). 

This dilemma is not yet explicitly addressed 

in the burgeoning field of official climate change  

adaptation policy in Vietnam or the Mekong 

Delta. In December 2008, the Prime Minister 

approved the National Target Programme to  

Respond to Climate Change. This programme 

sets out first broad adaptation objectives such as 

mainstreaming climate change adaptation into 

general development planning (compare SRV 

2008a). However, the programme is very vague 

on the question on how to achieve these goals. 

Moreover, it misses the opportunity to pave the 

way for reviewing and adjusting general develop-

ment and environmental management paradigms 

(compare for a more detailed analysis of related 

shortcomings Garschagen 2009a). Also the spe-

cial Action Plan Framework for Adaptation and 

Mitigation of Climate Change in the Agriculture 

and Rural Development Sector, Period 2008 – 

2020 (approved in September 2008) is a rather 

open collection of broad objectives and state-

ments of intent. Despite mentioning the need 

for adapting crop cycles and other production 

systems, it largely refers to intensified structural 

control measures for enabling these changes (cf. 

SRV 2008b). 

On a similar note, specific action plans or con-

crete paradigms for urban climate change adap-

tation have not been developed yet (Garschagen 

2009b). However, interviews with urban planners 

in Can Tho City – the biggest City in the Me-

kong Delta – revealed that so far physical pro-

tection works following the conventional control- 

oriented disaster reduction paradigm are seen as 

the favourable or even the only possible strategy 

for responding to future hazards. 

In summary, despite having pushed cli-

mate change high up on the political agenda,  

Vietnam’s relatively young discourse on adap-

tation is not (yet) very explicit on envisaged  

measures and paradigms (for the Delta). In com-

bination with the overall control-oriented vision, 

however, this lack of explicit paradigm formula-

tion gives reason to suspect that climate change 

adaptation will literally build on a rather conven-

tional approach favouring strong belief towards 

physical protection and control. On the other 

hand, official policy documents, as well as in-

terviewed planners have repeatedly stated the 

need to scope new strategies. Moreover, there is 

substantial international exchange with experts 

coming from countries with different (more in-

tegrated and soft) planning paradigms and ap-

proaches such as the Netherlands or Germany. 

Therefore, good chances remain that strategies 

and concepts in Vietnam will be reconsidered 

over the next years, leading to a more integrat-

ed adaptation approach that softens structural 

control strategies and that takes uncertainties,  

possible failure of physical protection systems and  

functional as well as spatial reorganization of ex-

posed elements into account. 

Discussion – When Guiding Concepts Meet (in) 

the Real World 

As Figure 2 illustrates, the Mekong Delta’s tech-

nocratic transformation over the last 200 years 

(and in particular since the reunification in 1975) 

can be quite accurately described with the first 

two phases of the adaptive renewal cycle. How-

ever, when turning to Ω and α the predictions 

and assumptions of the cycle become more con-

tested. The concept puts strong emphasis on the 

collapse and release phase (Ω), ascribing to it a 

key role within the system dynamics for releasing 

structures and resources which are, in turn, con-

sidered a prerequisite for opening up opportuni-

ties for reorganization and innovation. 

This sequence may have been apparent in  

all the observed (eco-) systems that led to the de-

velopment of the concept. Moreover, spelling out 

a predictive model rightly points important atten-

tion to the risk of collapse in exploited systems. 

However, the analysis of the overlaying risks in 

the Mekong Delta suggests that this focus of the 

concept can at the same time be considered its 

biggest weakness. Despite acknowledging that 

disasters and crises may also open up opportuni-

ties for positive change (Birkmann et al. 2008) it 

is argued here that the adaptive renewal cycle in 

fact provides little guidance for the most impor-

tant question, i.e. how to initiate and implement 
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precautionary reorganization that leapfrogs the 

phase of potentially harmful collapse and un-

planned release. 

The analysis of coupled systems in the  

Mekong Delta has clearly shown that collapse 

would in most cases come at a high price of hu-

man suffering – with the biggest harm being most 

likely amongst those groups that already experi-

enced losses in various capital stocks during the 

conservation phase; hence, having an increased 

vulnerability (see Figure 2). 

The greatest challenge – deserving most  

attention in both the scientific and the political 

arena – is, therefore, not how to reorganize col-

lapsed systems in a more resilient way, but how 

to trigger precautionary reorganization without 

having to suffer collapse and related crises. As 

laid out earlier, climate change has substantially 

increased the complexity of this exercise by alter-

ing the preconditions for collapse and the dyna-

mics of reorganization and by increasing the like-

lihood of complex crises situations with different 

overlaying hazards. Climate change adaptation 

and the resilience of coupled social-ecological 

systems can, therefore, no longer be discussed 

(or practically approached) discretely but require 

an integrated focus. This call includes in particu-

release

reorganisation

Connectedness

Po
te

nt
ia

l

K

r

α

Ω

    
     c

onservation

   exploitatio
n

precaution

Figure 4: Adaptive Renewal Cycle with Leapfrog of Collapse and Release Phase through Precautionary Reorganization.  

Source: own draft adapted from Gunderson and Holling (2001) and Berkes et al. (2003)

lar conceptual models which have been taken up 

the course of revealing system dynamics and pro-

viding guidance and predictions to policymaking 

and strategy development. 

On that note, it is worthwhile taking a closer 

look at the transferability of the most progressive 

resilience understanding (see the bottom row of 

Table 1) within the context of policymaking for 

the Mekong Delta. While the notion of interplay 

between disturbance and reorganization and be-

tween sustaining and developing is very coher-

ent and appealing conceptually, these categories 

are in many cases hard to transfer into concrete 

decision-making and may in fact stand for rather 

irreconcilable antipodes in the Delta’s reality (in 

terms of perception, vested interests and action). 

Currently researched examples of conflicting in-

terests between preservation and sustenance 

on the one side and change and reorganization 

on the other include issues of (forced) reloca-

tion in flood-prone areas, conflicts between rice 
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and shrimp farming, restriction of agrochemical  

application or expansion of industrial zones into 

flood-prone areas. The conceptual discourse 

on adaptive renewal cycle and social-ecological  

resilience, therefore, needs to be augmented to 

accommodate problems of power relations and 

stakeholder influence in decision-making and  

crises prevention – experiences in the fields of 

political ecology as well as political economy 

can serve valuable insights and inspiration in this  

context. 

Concluding Remarks and Outlook 

Using the example of the Mekong Delta, this  

paper has attempted to analyse the usefulness 

of recent (and highly popular) conceptual ap-

proaches, which are aiming to describe and foster 

resilience in coupled social-ecological systems, 

for guiding decision making in view of climate 

change adaptation and crises prevention. The 

adaptive renewal cycle has a strong analytical  

as well as didactical potential for illustrating  

dynamics that may lead to and follow after col-

lapse or uncontrolled release. However, apart 

from drawing a scenario of potential collapse 

– and, thereby, raising awareness – it serves  

limited guidance of how to shape (political,  

social, economic and legal) institutions that are 

able to prevent collapse, reduce vulnerabilities 

and initiate precautionary reorganization. Tack-

ling these issues implies the need to mediate be-

tween different (often opposing) interests and to 

challenge deeply rooted paradigms which shape 

system management, the way of interaction with 

the environment and eventually the dynamic de-

velopment of vulnerabilities. As the institutional 

analysis in the Mekong Delta has shown, in-

creased efforts are therefore needed to translate 

the valuable but highly abstract concepts revolv-

ing around renewal and resilience into practical 

guidelines that can be more easily received by 

decision makers and that can guide strategies for 

precautionary reorganization and adaptation in 

order to prevent system collapse and (humani-

tarian) crises. First attempts to develop concrete 

principles and quality criteria for decision-making 

have been made in the context of synchronizing 

disaster risk management and climate change  

adaptation in the Delta (Garschagen et al. 2009); 

however, they are by far not yet sufficient and 

need to be extended to also include the policy 

fields of overall precautionary system manage-

ment and crises prevention. In this context, in-

creased attention also needs to be paid to the 

challenging open questions regarding threshold 

characterization and prediction (Renaud et al. 

2009). In particular the resulting question of how 

far varying threshold assumptions would affect 

the implementation of the precautionary prin-

ciple in decision-making – in both positive and 

negative directions – is of high practical and sci-

entific interest. 
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The Role of Local NGOs in Fostering 
Adaptive Capacity
Maureen Biermann

Abstract

The convergence of new and shifting vulner-

abilities related to changing climate conditions 

could lead populations to reach a tipping point 

in which they experience irreversible economic,  

social, political or environmental collapse. To 

avoid this, adaptation must move beyond reac-

tive and outcome-oriented analyses to become 

proactive and anticipatory. Focus must be shifted 

to adaptive capacity, a system’s ability to cope 

with, adapt to and shape change. While research 

exists on the ways that institutions foster adap-

tive capacity, the role of local non-governmental  

organizations (NGOs) remains largely un-

explored. This paper seeks to fill this gap by  

examining how local NGOs in Arusha, Tanzania,  

facilitate or constrain the adaptive capacity of 

their partner communities. Lessons learned shed 

light on to the important role local NGOs can 

play in identifying, avoiding, or responding to  

tipping points in humanitarian crises.

Keywords: non-governmental organizations;  

local institutions; climate change; adaptation; 

anticipation; Africa

Introduction

Because the local context in which adaptation  

occurs determines its effectiveness in a given 

place, adaptation to climate change is an inher-

ently local process (Agrawal 2008; Füssel and 

Klein 2006). This is reflected in research that in-

creasingly points to the importance of bottom-

up and community-based adaptation approach-

es (Fabricius et al. 2007; Huq and Reid 2007;  

Pouliotte et al. 2009; Ziervogel et al. 2006). 

However, the majority of the proposed ap-

proaches rely on vulnerability and adaptation 

assessments that measure or estimate the out-

come of response strategies, and are therefore 

responses to changes that have already occurred 

or to changes that are perceived as “likely” in the 

future. These assessments leave little room for 

proactive and anticipatory engagement with the 

issue of adaptation under circumstances of un-

certainty and increasing variability and extreme 

climate events. Such assessments may therefore 

provide information appropriate for dealing with 

individual, isolated events, but may leave a social 

system ill-prepared to address multiple, uncertain 

or extreme events, leaving the system more vul-

nerable to reaching a tipping point that leads to 

system collapse.

Tipping points are reached when enough small 

changes force a system across a critical thresh-

old, leading to positive feedback and abrupt, of-

ten irreversible large-scale change (Lenton et al. 

2008). In the example of climate change, shifting 

temperature and precipitation patterns, increas-

ing variability and growing numbers of severe 

and sudden-onset climate events may converge 

with existing vulnerabilities, leading populations 

to reach a tipping point in which they experience 

irreversible economic, social, political or environ-

mental collapse – in short, a humanitarian crisis 

(McGrath et al. 2007). In order to prevent this, 

tipping points must be identified, anticipated and 

avoided. Retrospective and outcome-oriented 

assessments must therefore be replaced with 

proactive and anticipatory measures.

In order to move beyond retrospective or 

outcome-oriented adaptation assessments, it has 

been shown that the focus must be on building 

adaptive capacity (Füssel and Klein 2006). Adap-

tive capacity is the ability of a system to cope 

with, adapt to and manage change. Increasingly, 

attention is paid to the role of institutions and 

organizations in facilitating adaptation and adap-

tive capacity, and a number of publications have 

specifically recommended that institutional and 

organizational structures should be both a focus 

of further research, and a priority for building 

adaptive capacity (Berkes 2007; Cash et al. 2006; 

Eakin 2005; Reid and Vogel 2006). However, 

outside of a comprehensive study of local institu-

tions and climate change adaptation prepared for 

the World Bank (Agrawal 2008), little research 

exists that examines the practical ways that lo-

cal institutions facilitate or constrain adaptive  

capacity. In particular, local NGOs are in a key 

position to help communities build adaptive ca-

pacity by creating opportunities for collective 

learning and providing linkages between com-

munities and external systems (Huq and Reid 

2007). However, research on the specific and practical 

ways how local NGOs address climate change adapta-

tion is scarce. This paper seeks to fill this gap by examin-

ing how three local NGOs in rural Tanzania facilitate the 

adaptive capacity of the communities they work with. 
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Adaptation, Adaptive Capacity and Resilience

Building adaptive capacity, rather than simply 

implementing adaptation strategies, is a way of  

responding to climate change and at the same 

time making systems more resilient. Enhancing 

system resilience means improving a system’s 

“ability to absorb perturbations without being 

undermined or becoming unable to adapt and 

learn” (Tompkins and Adger 2004: 10). The ca-

pacity of a system to adapt directly impacts its 

ability to absorb perturbations and reorganize 

– in other words, its system resilience. Govern-

ance and institutional structure have both been 

identified as forces that shape adaptive capacity 

and system resilience (Eakin 2005; Folke 2006; 

Reid and Vogel 2006). A resilience perspective in  

governance and decision-making, according to 

Carl Folke, “shifts policies from those that as-

pire to control change in systems…to managing 

the capacity of social-ecological systems to cope 

with, adapt to, and shape change” (2006: 254).

Research suggests that certain attributes 

and practices contribute to adaptive capacity 

and promote resilient systems, including flexible 

institutional structures, cross-scale interaction 

and knowledge sharing, and opportunities for 

collective and future-oriented learning (Adg-

er et al. 2003; Agrawal 2008; Kelleher 2005).  

Local organizations can create an environment 

that enables actors to flexibly adjust to chang-

ing climatic stressors, or one that leaves actors 

with few options or opportunities to adapt (Eakin 

2005). They may be particularly well-situated 

to mediate between stakeholders at different 

scales and to channel external information and 

resources for adaptation (Cash et al. 2006).  

Organizations can also promote collective learn-

ing that can lead to innovative ways of dealing 

with change (Armitage et al. 2008; Pelling et al. 

2008). 

Methods

In order to understand what specific practices 

help NGOs to facilitate adaptive capacity in the 

communities they work with, there is a need to 

identify how and why they promote or inhibit 

flexibility in adaptation options, opportunities for 

cross-scale interactions and spaces for collective 

and anticipatory learning in communities. This 

approach is applied to a case study of three local 

NGOs in the Arusha region of northern Tanzania. 

Data collection in the field took place from June 

until August 2008. It involved a combination of 

qualitative methods, including semi-structured 

interviews, focus groups, mapping activities and 

participant-guided tours with NGO employees. 

The research goal was to identify how the NGOs 

understand climate change, how this understand-

ing shapes their agendas and how these agendas 

translate to concrete projects at the community 

level. NGO agendas and projects were then 

analysed in terms of their impact on community 

adaptive capacity by facilitating institutional flex-

ibility, opportunities for cross-scale interactions 

and collective and future-oriented learning.

Green Arusha Society

Green Arusha Society (GAS) is a small local NGO 

working with fifteen rural communities in the 

Arusha region. GAS staff includes six part-time, 

volunteer employees. The organization’s main 

focus is to promote environmental responsi-

bility through activities such as tree planting,  

education and responsible waste management.  

The organization understands the problem of 

deforestation to be the main driver of climate 

change, and therefore reforestation is seen as the 

best way to reverse climate change – they believe 

deforestation has triggered a positive feedback 

loop of warming and drying of the local climate, 

resulting in less and less forest growth over time. 

The increasing severity of droughts in the past 

thirty years is taken as evidence of this. Accord-

ing to GAS, the vicious cycle can only be reversed 

through reforestation. The primary activity of 

GAS is therefore tree planting. 

The organization has three tree plant-

ing projects targeted towards school children,  

women’s groups and village governance com-

mittees. In situations where a community has 

other pressing needs, such as securing water 

sources, GAS does not modify its practices. This 

is predominately because deforestation and the  

resulting climate change are seen as the primary 

problems from which other environmental and 

economic problems stem. Thus, if deforestation is 

taken care of, secondary problems such as water 

shortages will also be solved. 

Implicit in GAS’s approach is the understand-

ing that climate change is occurring as a result 

of local behaviour (deforestation), and therefore 

can be controlled and reversed by “greening” the 
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local environment. GAS believes that targeted  

environmental conservation efforts (tree plant-

ing) will effectively regulate the system. Under 

this paradigm, adaptation is useful only in the 

form of short-term coping mechanisms, until the 

recent warming and drying tendencies can be 

reversed through reforestation projects. Build-

ing adaptive capacity is not viewed as necessary  

because of the perceived control over the  

climate through the medium of tree planting. 

No surprises are anticipated, so that no organi-

zational flexibility, interactions beyond the local 

scale, or collective, future-oriented learning is 

necessary.

Maasai Women Development Organization

Maasai Women Development Organization 

(MWEDO) is a larger local NGO that works with 

the Maasai, a pastoralist group located through-

out north central Tanzania and south central  

Kenya. MWEDO has between thirty and forty 

paid and voluntary employees. The organi-

zation’s main focus is on economic develop-

ment and education of Maasai women. Climate 

change is of interest in so far as it impacts Maasai  

women’s ability to survive and prosper.

MWEDO views climate change as one factor 

in a complex system of stressors that impact the 

vulnerability of Maasai communities. The organi-

zation’s overall goal is to reduce this vulnerability 

by promoting sustainable livelihoods in Maasai 

communities. MWEDO does this by targeting 

women’s education, economic development and 

health. This broad framework translates to flex-

ible community-specific strategies and activities 

that are determined by MWEDO staff along with 

their partner communities. 

While MWEDO programmes are not specifi-

cally targeting climate change, they are promot-

ing adaptation and building adaptive capacity in 

the face of a complex nexus of social, economic 

and environmental stressors by helping the  

Maasai broaden their livelihood base to include 

flexible livelihood options and by facilitating the 

flow of knowledge and resources between lo-

cal and external scales. Furthermore, MWEDO 

is aware that because of changing environmen-

tal patterns, traditional knowledge alone may 

not suffice. Equipping communities with a wider  

array of options to manage this new future 

“knowledge gap”, where reliable environmental 

predictions no longer exist, is one outcome of the 

organization’s programmes and projects. These 

options include both possibilities for collectively 

generating new knowledge and for accessing in-

formation from new external sources (through 

schools, health workers and other organizations). 

Pastoralists’ Alliance for Climate Change  

Adaptation and Development

The Pastoralists’ Alliance for Climate Change  

Adaptation and Development (PACCAD) is a 

fledgling organization. As of December 2008, 

two founding members were in the process 

of obtaining official NGO status for the or-

ganization. Once they acquire NGO status,  

the organization will begin activities toward 

achieving its main goals of facilitating interac-

tion and the flow of knowledge and resources 

between other NGOs working with pastoralist 

communities. The PACCAD founders are trying 

to fill a perceived gap in local NGOs’ access to 

information and resources about climate change. 

The organization has a clear mission: to  

access and share knowledge and information 

about climate change adaptation. The strategy 

of PACCAD will be to create formal linkages 

between local NGOs and sources of climate 

change information and adaptation funding cen-

tres, and also provide platforms for the NGOs 

to share information amongst themselves. By 

targeting a wide variety of local organizations,  

PACCAD hopes to provide NGOs with the capa-

city to flexibly respond to the needs of their part-

ner communities as these needs shift in response 

to changing climate conditions.

Climate change is understood by the direc-

tor of PACCAD as being a process that occurs 

across scales and represents a distinct gap in cur-

rent development and livelihood projects in local  

organizations. But rather than to implement a new  

organization that works directly with communi-

ties, the objective of PACCAD is to mainstream 

climate change adaptation in the agendas of 

NGOs already working on a variety of issues. 

This approach targets the underlying institutions 

and organizations that already shape adaptive 

capacity at the community level, with the goal 

of improving this capability. While PACCAD 

understands that information flow is a key to 

building adaptive capacity, the NGO has still not 

solved one fundamental question: how can lo-
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cal organizations access information generated 

in global arenas, by governments, international  

organizations and scientists? PACCAD already 

has ideas about linking together local organiza-

tions in meetings, training sessions, discussion 

groups and centres for sharing resources and 

knowledge. However, the organization is still un-

certain about how to make linkages and sharing 

information with stakeholders across scales. 

Discussion

Organizations can facilitate community adaptive 

capacity by building flexibility into institutions, 

promoting interactions across scales and pro-

viding spaces for collective and future-oriented 

learning. These organizational characteristics 

assist communities in building the capacity to 

prepare for and respond to a range of potential 

future stressors (both climatic and others), rather 

than retroactively responding or “learning by 

shock” (Deshler 1988). Based on the case study 

examples, a few important conclusions can be 

drawn about how NGOs might best facilitate 

adaptive capacity.

Targeting climate change through a discourse 

that situates it as a distinctly local phenomenon 

may lead NGOs to unnecessarily limit the adap-

tive capacity of their partner communities, as 

seen in the case of GAS. By recognizing the glo-

bal social and environmental contexts that shape 

how climate change occurs and how local com-

munities may prepare for and respond to change, 

NGOs account for both contextual complexity 

and system uncertainties that shape a communi-

ty’s adaptive capacity. Couching climate change 

adaptation in a broader host of agenda items 

may therefore offer organizations more flexibility 

to shift their focus as contextual circumstances 

dictate, as seen in the situation of MWEDO. 

However, this requires accurate and scale  

appropriate information about climate change 

and environmental science, which may need to 

be accessed from outside sources. Facilitating 

cross-scale interactions is therefore an important 

tool for fostering adaptive capacity. However, 

local NGOs alone may not be able to access re-

sources or translate information without assist-

ance, and may therefore need to work closely 

with larger organizations or stakeholders that 

can function as gatekeepers to resources and 

information at other scales. What local NGOs 

do have to offer, however, are strong localized  

networks that link multiple communities and oth-

er local organizations.

Flexibility in options, opportunities for collec-

tive learning, and facilitating cross-scale interac-

tions can increase the adaptive capacity not only 

of partner communities, but of the organiza-

tions themselves.  This may be the basis for local 

NGOs successfully assisting with identifying, an-

ticipating and avoiding tipping points that lead to  

humanitarian crises. One key set of challenges in 

dealing with humanitarian crises centres on the 

problematic of access to and usability of climate 

information (Morinière et al. 2009).  Local NGOs 

that have strong horizontal linkages with commu-

nities and other local NGOs, as well as vertical 

linkages with broader-scale scientific, govern-

mental or non-governmental organizations, can 

address information challenges by functioning as 

a conduit of knowledge. This may mean transmit-

ting scientific information to communities, but it 

can also mean transmitting local knowledge and 

needs back to broader institutions, in order to 

guide future decision-making, planning, disaster 

risk reduction or adaptation strategies. More-

over, while “demands on humanitarian assistance 

require above all mental flexibility to anticipate 

rapidly implemented interventions” (Morinière 

et al. 2009: 47), arguably of equal importance is 

the ability of local institutions and organizations 

to rapidly assist in both this anticipation and the 

resulting implementation of interventions. Local 

NGOs with high institutional flexibility may be 

well situated to act quickly to divert a suspected 

impending humanitarian crisis. Likewise, collec-

tive learning within local organizations can allow 

innovative solutions to be found (Pelling et al. 

2008). This may be of vital importance when a 

tipping point is reached beyond which traditional 

solutions or institutions no longer suffice, and 

novel approaches become necessary to break the 

downward spiral of humanitarian crisis.
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Climate Change and Conservation in 
the Himalayas: Prospects for Resilience 
in a Regional Hot System
Georgina Drew

Abstract

With over 400 million people living along the 

Ganges River, changes in water resources from 

Himalayan glaciers are not just a scientific  

debate. While the IPCC’s (2007) regional  

prediction of rapid glacial melt by mid-century 

now looks unwarranted by the evidence, glaciers 

are still threatened by rising global temperatures 

and black carbon. Glacier-fed rivers such as the 

Ganges are further endangered by development 

projects and polluting activities. In light of these 

concerns, this paper explores the application 

of the “tipping point” concept in a region that 

the author argues is part of a “hot system” in 

the Ganges Basin. Resource challenges are then 

highlighted to explore human vulnerabilities and  

prospects for resilience. 

Keywords: Himalayas, water, climate change, 

Ganges Basin hot system, resilience

Glacial Retreat in the Himalayas: A “Tipping 

Point”? 

The Himalayas – or “abode of snow”– are home 

to thousands of glaciers with an area of some 

33,000 square kilometres. The vast icescapes 

of the Himalayas are the largest freshwater  

reserve after the polar ice caps. Runoff generated 

by these glaciers feeds seven of Asia’s greatest  

rivers, providing water and supporting the  

production of food for millions of people.  

Water from the Himalayan glaciers also feeds a 

“hotspot” of biodiversity with some 10,000 plant 

species, an estimated 300 mammals, and almost 

1,000 types of birds (CI 2008). Alarmingly, many 

Himalayan glaciers are retreating. Their decline 

could have a significant impact on localized  

ecologies and downstream livelihoods. The  

extent of retreat and the possible reasons for 

glacial melt, however, are subject to debate. 

The contention is exacerbated by a paucity of  

scientific data. 

Concerns over the scope and rate of  

Himalayan glacial melt were augmented when 

the IPCC gave a “very high” probability that the  

Himalayan glaciers might “disappear” by the year 

2035 (2007: 493). Scientists and politicians in 

countries like India critiqued this timeline. Some 

even characterized the prediction as baseless 

(Raina 2009). In late 2009, officials from the IPCC 

admitted that the 2035 estimate was based on 

unsound scientific data that most likely came 

from a report of the World Wide Fund for Nature 

(WWF) in 2005. A group of international experts 

that convened to address the error acknowledged 

that, while many Himalayan glaciers are shrinking 

in area and thickness, the “extent and nature” of 

retreat has not changed significantly in the last 

100 years (UNEP 2009: 2). To improve scien-

tific understandings of glacial movements, their  

report stressed the urgent need for enhanced 

data collection and analysis efforts. 

Although the mid-century estimates for  

glacial melt have downsized, the threat of quan-

titative and qualitative shifts in glacial mass re-

mains. The wealth of scientific data compiled and 

synthesized by the IPCC (2007) still indicates that 

the coming years will witness a rise in global tem-

peratures and a proliferation of dust and black 

carbon deposits that can impact the integrity 

of glacial bodies and their ecosystems. The pre-

cautionary principal mandates that, even as we 

relax our short-term predictions for glacial melt, 

we still need action to enhance climate mitiga-

tion and adaptation initiatives in places like the  

Himalayas. This is especially important for reduc-

ing the likelihood of ecological tipping points that 

leave little time to adjust and can trigger humani-

tarian crises. This paper aims to reduce human 

vulnerability to climatic shifts by proposing a  

regional frame to address tipping points. Pros-

pects for resilience are then offered for places 

such as the Indian Himalayas where the author 

conducted ethnographic fieldwork from 2008 – 

2009. 

Tipping Point, Tipping Element, or Hot System?

The tipping point concept draws concern for 

the potential such phenomenon pose to spin  

systems out of balance (Russill and Nyssa 2009).  

Acknowledging the need to integrate studies 

with policy and early warning efforts, Lenton 

et al. (2008) promote a “tipping elements” ap-

proach to address subsystems that are at least 

subcontinental in scale and can switch into quali-

tatively different states due to small perturba-

tions (Lenton et al. 2008: 1786). They consider 

the tipping of Arctic sea-ice and the Greenland 
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ice sheet to be the greatest threats (Lenton et 

al. 2008: 1792.) Within South Asia, qualitative 

changes in the summer monsoon are listed as 

one of several phenomena that could also con-

stitute a tipping element. Their report does not 

address melting Himalayan glaciers. This omis-

sion, combined with a lack of consensus on gla-

cial movements and their potential impact on the 

river flows, suggests that the region’s shifting 

water balance may not qualify as a tipping point 

or element. The location-specific prospects for 

resilience, noted below, also indicate that there 

is scope to prevent ecological change from tip-

ping into a humanitarian crisis. Although the en-

vironmental challenges may be manageable, they 

are still a source of grave concern. According to  

India’s National Action Plan on Climate Change, 

up to 51 million Himalayan residents are vulner-

able to climatic shifts and reduced water avail-

ability (2008). In light of these vulnerabilities 

and other ecological concerns downstream, 

I argue that the loss of glacial mass in the  

Himalayas is part of a Ganges Basin “hot system” 

that demands urgent policy attention.

Formulated during the fourth Summer  

Academy on Social Vulnerability, the hot system 

approach identifies areas threatened by extreme 

environmental and social change. A hot system is 

characterized by the interplay of dynamic over-

lapping vulnerabilities and exposure to hazards 

in a changing climate where complex biophysical 

and socio-economic forces influence geographi-

cally disparate locations (Lynn et al., this volume). 

This analytic frame can focus research on the  

relationships between and within biophysical and 

social processes so as to understand the manner 

in which a combination of events and conditions 

might result in a humanitarian crisis. Drawing 

from these guidelines, I identify the Ganges Basin 

as a hot system based on shifting water availabil-

ity in the Himalayas; basin-wide erratic monsoon 

precipitation (Basishta et al. 2009); and sea level 

rises in the Bay of Bengal. 

An intrinsic argument of the hot systems ap-

proach is that policies to address the biophysi-

cal and socio-economic forces that drive tipping 

points and humanitarian crises need to be holistic. 

At the same time, it is important to retain context 

specificity for policy formation and implementa-

tion in diverse locations. In the Ganges Delta, for 

instance, altered river flow from the Himalayas 

and irregular rainfall will increase dependence 

on groundwater supplies. Efforts to address this 

will demand specific responses based on the high 

arsenic content of many such sources (Samadder 

and Subbarao 2007) and other regional water 

quality concerns. The degradation of water sup-

plies will be compounded by heightened resource 

stress related to migration from rising sea levels 

(Warner et al. 2009: 13). This will likely exacer-

bate social instabilities that require targeted re-

sponses. The scale and scope of the problems 

therefore mandate interdisciplinary collabora-

tions between natural and social scientists. Such 

efforts must consider the water cycle, ecosystem 

loops and social landscapes from the Himalayas 

to the Bay of Bengal to develop viable mitigation 

efforts. 

To begin such an effort, I turn to the envi-

ronmental challenges and prospects for resilience 

along the primary stretch of the Ganges River. 

While the regional focus only elucidates one 

component of the Ganges Basin hot system, it is 

a hopeful step towards engagement with scien-

tists and policymakers working on other parts of 

the system. 

Environmental and Livelihood Challenges along 

the Ganges River

Flowing 2,500 kilometres and supporting the live-

lihoods of nearly half a billion people, the Ganges 

River is one of India’s most important freshwa-

ter sources (Chapman and Thompson 1995).  

Disturbingly, the 30.2 kilometres long  

Gangotri glacier that feeds the Ganges and sup-

ports human lifeways retreated significantly in 

the twentieth century (IPCC 2007). While the 

scope of retreat and the implications for glacial 

melt on surface water is inconclusive, many resi-

dents living along the primary tributary of the 

Ganges, the Bhagirathi, presented qualitative 

feedback to the author that flows are increas-

ingly erratic. In addition to irregular glacial runoff 

and the impacts of hydroelectric development 

projects, the alterations are likely related to the 

reduction of winter snow and rainfall patterns. 

Warming temperatures and a change of vegeta-

tion quality and quantity in the Himalayas influ-

ence the noted trends (Basishta et al. 2009). If 

precipitation continues to falter and winter flows 

in the river are further reduced, the region’s water 

cycle will be impaired. In such a scenario, millions 

of people and multitudes of non-human life will 
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face livelihood challenges that may exacerbate 

existing socio-economic and gender inequities 

(Denton 2001).  

In countries like India, water inequities are 

highly gendered with economically disadvan-

taged women bearing the brunt of resource  

allocation shortages (Lahiri-Dutt 2006). Along 

the primary stretch of the Ganges in the ethno-

linguistic Himalayan region of Garhwal, women 

have arduous domestic and agricultural work-

loads that are compounded by a lack of eco-

nomic opportunities and outward male migration  

(Mehta 1996). Because daily lives are heavily de-

pendent upon the resource base, the projected 

water availability decline endangers women’s 

livelihoods as well as the welfare of the children 

and animals under their care. For some, such 

concerns call for a gender security approach 

that highlights the disparate impacts of climate 

change on gendered groups such as women and 

children (Oswald 2009: 1157)5 . 

For men and women, a number of environ-

mental initiatives channel the growing sentiment 

of insecurity into action. Several groups, for in-

stance, target hydroelectric dams along the river’s 

course to contest what they charge are unsustain-

able resource management practices in a fragile, 

zone five area of seismic activity with frequent 

landslides (Dharmadhikary 2008: 25). Others, 

such as the Ganga Safai Abhiyan (Movement to 

Clean the Ganges), address pollution along the 

river in an effort to reduce environmental de-

gradation. Active in the campaigns to improve 

the river’s health, rural and semi-urban women 

are particularly effective at raising awareness by 

drawing attention to the river’s significance as a 

cultural heritage that deserves protection. 

In response to pressure from civil society to 

revise management polices along the Ganges, 

the Government of India declared it a “national” 

river in 2008. The decision established a regu-

latory body, the Ganges River Basin Authority, 

tasked with reviving the ‘lifeline’ of India (CSE 

2008). The government’s National Action Plan 

on Climate Change, noted earlier, is also working 

to promote climate adaptation initiatives that will 

ideally extend to the river’s banks.

Prospects for Resilience

Despite challenges, a number of trends hold 

promise for the resilience of Himalayan ecologies. 

In the Himalayan region of Garhwal where pine 

monocultures contribute to erosion and com-

pound wildfire challenges, tree plantations of  

diverse species offer hope for ecological integ-

rity. Village-based reforestation efforts, NGO 

tree nurseries, and state forest department pro-

grammes operate at multiple scales and diverse 

locations to rebuild the fragile environment with 

regionally appropriate tree varieties. These re-

forestation projects strengthen soil and water  

retention while supporting mountain biodiversity. 

Broad-leafed trees also contribute to the water 

cycle by expiring moisture into the air through 

evapotranspiration. In some cases, such as the 

Gangotri-Gaumukh Conservation Project, tens 

of thousands of high altitude trees and medici-

nal plants are grown in nurseries below the river’s 

glacial source. 

Policies also aim to protect and conserve 

the region’s resources. Since 2008, a cap of 150  

tourists per day regulates entry into the park 

leading to the glacier. Downstream in the district 

capital of Uttarkashi, a ban on plastics reduces 

the amount of polythene that clogs sewers and 

chokes the banks of the river. Although the envi-

ronmental regulations are promising, much more 

can be done to improve the ecological condition 

of the Himalayas and the corresponding levels of 

social welfare. 

Policy Recommendations

A pressing need to address ecological change in 

the Himalayas is the expansion of socially en-

gaged environmental education programmes. 

Misunderstandings about the science of climate 

change abound and more education is needed 

to delineate the issues as well as the behaviours 

that can mitigate deleterious ecological shifts. 

Although many illiterate and moderately lite-

rate people living along Ganges know about 

the retreat of the river’s glacial source, they are 

less informed about the local, regional and glo-

bal forces that cause such phenomenon. While 

they may cite polluting activities as a driver for 

the environmental changes they witness, they 

are likely to link these behaviors to the rise of sin 

that defines the current époque of kali yug. This 

5Oswald’s (2009) approach entails a broad concept of gender that includes women, children, elders, indigenous, and other minorities. 
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yug, or period, is one of four cycles of time in 

the Hindu cosmology and it is characterized by 

extreme moral, social, and ecological degeneracy. 

Within this worldview, some believe that the 

Goddess Ganga – the river diety – is mad with 

human misconduct in the world and is retreating 

back to the heavens to show displeasure. While 

cosmologically revealing, such explanations can 

have the undesirable effect of deflecting per-

sonal responsibility. By providing culturally sen-

sitive information on climate change, education 

efforts can elucidate interplays between human 

behaviour and the environment. Doing so will 

foster personal accountability in the sustainable 

management of Himalayan resources. 

While environmental education is needed, 

many Himalayan residents are keen to the signs 

of change they observe and they are among the 

most qualified to develop appropriate respon-

ses. The daily managers of their resource base, 

Himalayan residents have authority to speak to  

resource problems and solutions. Forming re-

gional strategies for resilience, however, involves 

equal gender participation in decision-making 

processes and hazard reduction efforts (Mehta 

2009). Since many Himalayan women are al-

ready burdened with the bulk of domestic chores,  

agricultural labour and animal husbandry, a way 

to promote inclusion is to work with preexisting 

mahila mandaldal or “women’s committees” that 

are found in many villages. These are critical sites 

for dialogue, planning and decision-making. 

At the state and national level, the policy of 

building large hydroelectric dams near Himalayan 

glaciers needs to be reassessed based on current 

and projected hydrological data. To meet increas-

ing energy demands, more work is required to ex-

plore the viability of small hydroelectric projects 

that involve less ecological interference and 

promote regional prosperity through employ-

ment generation. Given the predictions of glacial  

retreat and irregular runoff, it is also important 

to expand the production of power by tapping 

into renewable solar and wind resources. These 

efforts, combined with micro-credit schemes and 

entrepreneurial activities, can promote regional 

economic resilience.

For sustainable livelihoods, water harvesting 

projects in rural and mountainous areas of the 

Himalayas must be promoted. These initiatives 

should expand upon preexisting pond and tank 

storage technologies while encouraging innova-

tion. In the broader context of surface water de-

cline and erratic rainfall patterns, rainwater har-

vesting is a viable adaptive strategy to mitigate 

water stress. To maximize available water sup-

plies, an urgent need is to expand the production 

of crops that grow with minimal water resources. 

This will help cultivators meet the coming envi-

ronmental challenges with strains of millet and 

other grains that can flourish with nominal rain-

fall. 

Finally, national and international responses 

to glacial melt and ecological change can help 

mitigate vulnerabilities by recognizing that en-

vironmental shifts in the Himalayas are part of 

a broader problem: a regional hot system that 

spans the length of the Ganges Basin. Addressing 

regional phenomena as part of a holistic system 

will help improve mitigation efforts. This paper 

explored some aspects of resilience along the 

river’s primary stretch. More work is needed to 

understand the dynamic ecological and social 

feedbacks between glacial melt, changing mon-

soon patterns and sea level rise.
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Crisis Aversion in an Uncertain World: 
Cultivation by East African Pastoralists
Stacy J. Lynn

Abstract

In multi-sector socio-ecological systems, the 

implementation of mechanisms to improve  

resilience in one sector may increase vulnerability 

in another. Pastoralism has been practiced along-

side wildlife in semi-arid East Africa for millennia, 

but conflict is intensifying between wildlife con-

servation policy and Maasai pastoral land use. In 

Simanjiro, northern Tanzania, key resources were 

excised from Maasai use and incorporated into 

Tarangire National Park (TNP) in 1970 with the 

goal of wildlife conservation. The elimination of 

these important areas from the Maasai repertoire 

has been devastating during droughts and, from 

the Maasai perspective, conflicts with wildlife on 

village lands are difficult to reconcile with wild-

life’s exclusive use of perennial water inside TNP. 

Despite regionally high temporal and spatial 

variability of rainfall, most Simanjiro Maasai have 

diversified their land use to cultivate. This study 

finds that cultivation profits are largely posi-

tive, raising some below-subsistence pastoral-

ists above the subsistence threshold and others 

toward it. Resilience is increased as a product of 

both intermittent food production and a quick 

potential food pulse following drought while 

livestock populations recover. Cultivation success 

is correlated with herd wealth in two villages. 

Data from a third village showed widespread 

crop failures across the entire wealth gradient,  

demonstrating that success is also highly vari-

able across space, likely due to uneven rainfall. 

The opportunity to cultivate may prove increas-

ingly important if rainfall variability increases 

as predicted by climate change models. Future 

wildlife conservation may either enhance or com-

promise pastoral resilience. Strictly limiting culti-

vation in Simanjiro would remove a subsistence 

alternative, but allowing use of key restricted 

resources during drought would help communi-

ties mitigate risks associated with climate change.  

Policymakers should involve local pastoral stake-

holders and incorporate objective predictions of 

both wildlife and livelihood impacts to best main-

tain system resilience.

Keywords: Vulnerability, resilience, diversifica-

tion, livelihoods, pastoralism, wildlife, Tanzania

Introduction

In multi-sector socio-ecological systems attempts 

to improve resilience in one sector may in fact in-

crease vulnerability in another. Such a situation 

is occurring in East Africa as conservation poli-

cymakers establish national parks, and then at-

tempt to extend their management influence to 

areas outside parks with the goal of maintaining 

migratory wildlife populations. Land managers 

worry that the intensity of human impacts on  

ecosystems will be amplified as populations in-

crease. Land use decisions involve weighing conse-

quences of use for both meeting short-term human  

demands and maintaining ecosystem function 

(DeFries et al. 2004). These decisions also need to 

balance the resilience and vulnerabilities of both 

social and ecological system components.

Ecological resilience theory was developed by 

C. S. Holling (Holling 1973) to describe trajecto-

ries of change in ecological systems and their re-

sponse. Resilience “determines the persistence of 

relationships within a system and is a measure of 

the ability of systems to absorb changes of state 

variables, driving variables, and parameters, and 

still persist [in its current form]” (Holling 1973: 

17).  Over the years the ecological resilience dis-

course has continued to refine this definition; 

however the fundamentals have remained un-

changed. 

In more recent years the resilience discourse 

has expanded to embrace the social compo-

nent of ecosystems, as humans participate in 

determining the structure function of most eco-

systems. In fact, the first step in managing for 

resilience is to recognize that people and their 

institutions are integral components of ecologi-

cal systems (Chapin et al. 2004). The importance 

of governance, and its contribution to a society’s 

ability to manage resilience, resides in its actors, 

social networks and institutions and how they 

function and make decisions (Lebel et al. 2006). 

It has been found that oftentimes governance 

structures and processes actually pass over the 

needs of livelihoods and minorities in the inter-

ests of maintaining ecological resilience (Lebel et 

al. 2006); these decisions are based upon priori-

ties among social and environmental objectives 

that are weighed in a necessarily political arena 

(Goldman 2004).
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Vulnerability is defined as a state of suscep-

tibility to harm from exposure to stresses associ-

ated with multi-scaled environmental and other 

changes, combined with an absence of capacity 

to adapt to these changes (Adger et al. 2009). 

The vulnerability of systems is the balance be-

tween accumulated resilience derived from so-

cial and ecosystem services, and the shorter-

term sensitivity to social and ecological change 

(Chapin et al. 2004). Vulnerabilities are nested, 

so that changes and shocks at the global scale 

(such as climate change) cascade down to the  

local level to impact livelihoods and human wel-

fare, and likewise local responses to change may 

trigger vulnerabilities in other locations (Chapin 

et al. 2004). 

Across much of East Africa, relations between 

land users and governments/conservation agen-

cies are characterized by controversy regarding 

the impacts of land use on the landscape, wildlife 

and biodiversity in general (Brockington 2002).  

The potential for conflict is perhaps greatest in re-

gions that border protected areas (PAs) in arid to 

semi-arid lands (ASAL) where migratory wildlife 

often share the landscape with people. Declines 

in wildlife populations have been found in many 

areas of East Africa (Homewood et al. 2001). But 

per-capita livestock holdings also appear to be 

declining (Kijazi et al. 1997; McCabe et al. 1997; 

Lynn 2000; Boone et al. 2006). The long-term 

sustainability of both livelihoods and wildlife on 

pastoral lands is in question.

Rainfall is a dominant driver of semi-arid land 

cover, constraining human land use. Extensive 

livestock grazing is well-suited to the bimodal 

pattern of rainfall found in East African ASAL 

(Ellis and Galvin 1994), as livestock can convert 

unpalatable forage materials into foods for hu-

man consumption (Pratt and Gwynne 1977; 

Dyson-Hudson 1980; Lamprey 1983) and make 

it possible to exploit areas that are too marginal 

for most other human uses (Galaty and Johnson 

1990). Both domestic and wild animals track re-

sources spatially and temporally across the ASAL 

landscape by moving to access these resources 

where and when they occur. 

Drought and unpredictability are fundamen-

tal characteristics of ASAL and both wildlife and 

humans have developed coping mechanisms to 

accommodate changes ranging in scale from the 

annual rainfall cycle to more serious inter-annual 

shocks. Along with movement, pastoral popula-

tions tend to herd multiple species to spread risk 

and use social programmes such as stock as-

sociations and wealth to redistribute resources 

from wealthy to poor in times of need (Potkanski 

1999). Herd size is opportunistically increased in 

semi-arid and non-equilibrial systems in anticipa-

tion of future losses, buffering herdowners from 

drought and disease die-offs (Campbell 1981; 

Sandford 1982; Ellis and Swift 1988; Galaty and 

Johnson 1990; Swift et al. 1996; Schwartz 1999).

But climate change is expected to increase 

both the frequency and magnitude of extreme 

weather events in many parts of East Africa, par-

ticularly savannas (Barker 2003; Boko et al. 2007).  

While pastoralists and wildlife are accustomed to 

fluctuations of well-being in these non-equilibrial 

ecosystems, an increasingly extreme climate re-

gime may compromise the capacity of the system 

to recover between shocks. After a single year 

of drought, animals (domestic and wild) will not 

only suffer the ill-effects of drought-past, but will 

also become more vulnerable to future events, 

whether a cold rainfall (Ellis 2001) or another year 

of drought. Add to this a diminished capacity to 

relocate because of changes in landscape and 

resource structure (e.g., cultivation or fencing), 

availability (e.g., water diverted for irrigation), or 

access (e.g., conservation policy or other political 

boundary), and there is enormous potential for 

the system to “tip” into a condition where the 

sustainability of East African pastoral systems be-

comes doubtful. 

The Tarangire-Manyara Ecosystem

The Tarangire-Manyara Ecosystem (TME) is lo-

cated in northern Tanzania and incorporates two 

national parks – Tarangire National Park (TNP) 

and Lake Manyara National Park – as well as the 

village lands of the Simanjiro Plains to the east 

(see Figure 1). The primary shift in land use in 

Simanjiro villages has been an increase in culti-

vation over recent decades, and this appears to 

be accelerating (Voeten and Prins 1999; TMCP 

2002). Hostility and resentment among various 

stakeholders have escalated due to both real and 

perceived violations of pastoral land rights, the 

fear of future violations and a potential crash of 

the migratory wildlife and/or pastoral livestock 

populations. 
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Diversification may increase resilience of  

populations by providing alternative pathways 

that allow people to cope with adversity. Alter-

native subsistence pathways may prove to be 

particularly important if climate change exacer-

bates adversity. Actions to diversify are simply  

attempts to compensate for or pre-empt antici-

pated changes in the ability to maintain liveli-

hoods through pastoralism alone, in either the 

long- or short-terms. The rationale for diversi-

fication varies across wealth classes; poor herd-

ers are pushed into diversification to survive, the 

wealthy diversify as an investment scheme, while 

mid-wealth herders lack either the need or moti-

vation to diversify and are likely the last to do so 

(Little et al. 2001). Opportunity, need and local 

conditions must come together to make diversi-

fication an attractive and viable option. A wide-

spread perception of increasing vulnerability by  

Simanjiro Maasai may be a key factor in changing 

local attitudes towards cultivation. 

The risk of crop failure is high in Simanjiro. But 

residents uphold that cultivation helps maintain 

their livelihoods. Policymakers are concerned that 

increasing cultivation has the potential to nega-

tively impact wildlife, particularly migratory spe-

cies that alternate residence between Park lands 

in the dry season and pastoral lands in the wet 

season. Since the creation of TNP, wildlife have 

continued to migrate between these two zones, 

but livestock are now restricted to Simanjiro 

year-round, compromising pastoral livelihoods 

(Igoe and Brockington 1999; Goldman 2003). In  

Simanjiro, stress is felt particularly during drought. 

Additional land use restrictions, including cultiva-

tion limitations, are now proposed for many parts 

of Simanjiro as part of village-based land use 

plans (Goldman 2003). 

Since the early 1990s Simanjiro Maasai have 

also diversified into the tanzanite gem trade  

(McCabe 2009). Herdowners typically sell a 

Study Area Villages

Other Villages

Loiborsoit
Village

Tarangire
National
Park

Emboreet
Village

Terat
Village

Sukuro
Village

Narakauwo
VillageLoiborsiret
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Figure 1: Reference Map of TNP and nearby Maasai Villages 
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sheep or goat for cash to purchase stones from 

a digger, then resell the stones to cutters. The 

gem trade is of interest to this study because of 

the potential contribution of profits to land use 

change. Both cultivation and gem trading may 

spread economic risk, reducing vulnerability to 

fluctuations in the livestock sector. This will be-

come increasingly important as resource use 

becomes more limited by changes in landscape 

structure, access and availability.

Research Questions

The objective of this study is to determine the 

contributions of livelihood diversification activi-

ties to Maasai households in the Simanjiro Plains 

of the Maasai Steppe. Several research questions 

are addressed:

Does livestock herding remain the most 

important income-generating activity for  

Simanjiro households?

Does cultivation make a positive net contri-

bution to household economies?

Is cultivation success correlated with house-

hold herd wealth?

Is the gem trade facilitating increased  

cultivation?

The answers to these questions will contribute  

information important to future conservation  

and land use policy, as well as to village and 

household-level land use decision-making. Quan-

tifying the role of cultivation in modern Maasai 

livelihoods allows the incorporation of human 

welfare needs into the complicated equation of 

conservation in this pastoral ecosystem. 

Household Data Collection

For the purpose of this study, a household is 

defined as a male herdowner, his wives and  

children, plus any other dependent family mem-

bers (following Lynn 2000; Galvin et al. 2001; 

Galvin et al. 2002; Thornton et al. 2003).  

Bomas, or settlements, consist of one or more 

male herdowners and their associated house-

holds. Bomas are grouped into subvillages, and 

villages are formed of multiple subvillages (see 

Figure 2). Three villages (Sukuro, Loiborsoit and 

Emboreet) were selected for study.

A census of bomas was compiled with the  

assistance of each village’s leaders, and a  

stratified-random sample was selected for  

detailed interviews. A total of 70 bomas were  

selected, 31 in Sukuro (33 per cent of bomas, 

96 interviews total), 28 in Loiborsoit (20 per 

Figure 2: Schematic of the Interview Design, Stratified to Allow Analysis at the Household, Boma, Subvillage, and Village 

Levels. 

Subvillage

Study
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Village

Household

Boma
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cent of bomas, 65 interviews total), and 11 in  

Emboreet (25 per cent of bomas, 46 interviews 

total). Interviews were stratified across subvil-

lages. A long version was conducted with at 

least one herdowner per boma (n=107), and a 

shorter version (n=100) with all other available  

herdowners.

Data Analysis

Livestock numbers were converted to  

Tropical Livestock Units (TLUs) to standardize 

cattle, goats and sheep. One TLU is equal to one 

250 kilograms animal. The equivalencies used to 

convert to TLUs were 1 head of cattle = 0.71 TLU, 

and 1 head of smallstock (sheep and goats) = 0.17 

TLU (McCabe et al. 1997; Lynn 2000; Galvin et 

al. 2002). Households (within bomas) that shared 

resources were pooled for analysis. Relative  

rankings of household income sources and ex-

penditures were assessed, and net household in-

come from cultivation calculated. 

Two years of cultivation production data were 

collected via recall from each interviewee. Total 

harvest information (kg) was recorded for one 

good year (2001 – 2002) and one marginal (2002 

– 2003) year. Herdowners who participated in 

the gem trade were asked to detail their cumu-

lative profits and losses, and classified into five 

categories: “loss” (invested money in attempting 

to trade, and never regained it), “broke even” 

(regained investment, but did not profit), “small 

profit” (regained investment and then enough to 

buy a few livestock or some food), “large profit” 

(made enough profit to purchase a large number 

of livestock, into the hundreds of animals, and/

or to plow large fields), and “very large profit” 

(made enough money to purchase not only live-

stock or to cultivate, but also vehicles such as 

land rovers or tractors that often led to continu-

ing profits from renting out vehicle services).

Statistical tests were conducted using SPSS 

version 17.0 for Windows (SPSS, Inc., Chicago, 

IL). A variety of tests were used to analyse data. 

One one-way Analysis of Variance (ANOVA) 

was performed to determine if the mean acres 

cultivated differed by village. Frequency analy-

ses were used to rank the economic importance 

of various household activities. Kruskal-Wallis 

tests were performed on non-parametric data 

when the goal was to compare group means and  

determine the significance of their differenc-

es. Both parametric and non-parametric linear  

regressions were performed to investigate the 

strength of relationship between continuous  

variables. A linear regression was performed to 

investigate the relationship between herd wealth 

(per-capita TLUs) and the number of acres  

cultivated.

Results 

Maize and beans were the only crops grown by 

the households interviewed. 93 per cent of study 

informants (n=193) cultivated at minimum a small 

garden, with many cultivating several acres and 

two Sukuro households cultivating fields of 200 

acres. Mean acreage per household was small at 

the inception of cultivation (3.15 acres) regardless 

of the year cultivation was started, but in 2003 

the average household cultivated 13.5 acres. This 

suggests that individuals tend to increase plot 

size over time. Mean acreage was highly variable, 

but not significantly different between villages 

(p=0.419). 

Does Livestock Herding Remain the Most  

Important Income-Generating Activity for  

Simanjiro Households?

While Maasai are diversifying, they still specify 

that livestock are most important to them, both 

economically and culturally. In the wet season, 

64 per cent of respondents ranked livestock as 

their primary source of income, and 32 per cent 

ranked it second (see Table 1). Cultivation was re-

ported as the primary wet season income source 

by 36 per cent of households, and second by 62 

per cent.  While 47 per cent of households par-

ticipated in the gem trade, it was ranked as the 

least important income source by nearly every-

one. In the dry season, as milk becomes scarce 

and fields are harvested, cultivation becomes 

more important to household income through 

both food production and cash from sales. 49 per 

cent of households ranked cultivation as the most 

important dry season income source, and 38 per 

cent ranked it second. 44 per cent of respondents 

ranked livestock as most important, and 51 per 

cent ranked it second (see Table 1). The impor-

tance of gem trade to income increased in the 

dry season to 6 per cent ranking it as their pri-

mary source of income, and 8 per cent ranking 

it second.
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Table 1: The relative importance of income activities was ranked by herdowners (n=107), where 0=No Participation, 1=Most 

Important, 3=Least Important. 

The three most important household expens-

es across all seasons were supplemental food, 

livestock and cultivation (see Table 2). Supple-

mental food purchases were ranked the most im-

portant household expense for both wet and dry 

seasons, which indicates that food insecurity is an 

issue across the year despite diversification. Live-

stock is still ranked as the most important income 

source, but is inadequate to sustain the average 

household’s food needs. 

Table 2: Additive values were calculated for the relative rankings of livestock, agriculture and supplemental food expenditures 

for the wet and dry seasons.  Higher values connote greater perceived contributions to household expenditures.  

Does Cultivation Make a Positive Net Contribu-

tion to Household Economies?

All cultivating households planted crops in both 

2001 – 2002 (average) and 2002 – 2003 (dry), 

but the crop failure rate was much greater in 

2003. The number of acres cultivated per house-

hold did not change from 2002 to 2003. How-

ever mean household harvest totals decreased 

dramatically (see Table 3). Mean net production 

(combined maize and beans) of 126 kg/acre in 

2003 was nearly half the 237 kg/acre harvested 

in 2002. Maize appears to be quite sensitive to 

rainfall, as the difference from 2002 (1915 kilo-

grams per household) to 2003 (810 kilograms per 

household) is striking. Approximately 40 per cent 

of the variation in total harvest between these 

two years can be attributed to the difference in 

year (r2 = 0.408, p<.001). 

The total amount of grain consumed each 

year and proportion from supplemental food 

were calculated using reports of kilograms  

eaten (versus sold or saved for seed) and kilo-

grams purchased. Harvest quantity and propor-

tion of total diet made up of supplemental foods 

were inversely related. The ratio of purchased to 

harvested foods increased from 33 per cent in 

2002 to 58 per cent in 2003, demonstrating high 

variability in food security across years as a func-

tion of rainfall. 

Relative Importance of Income Activities

Wet Season                                               Dry Season

RANK        Livestock       Agriculture        Mining        Livestock      Agriculture       Mining

0

1

2

3

0,0%

63,6%

31,8%

4,7%

0,9%

35,5%

61,7%

1,9%

53,3%

0,9%

5,6%

40,2%

0,90%

43,9%

50,5%

4,7%

7,5%

48,6%

38,3%

5,6%

54,2%

5,6%

8,4%

31,8%

Additive Rankings of Households Expenditures 

Wet                                     Dry                               Average 

Livestock                              421                                      455                              438

Agriculture                           448                                        17                              232

Supplemental Food              465                                       583                             524
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Table 3: The relative importance of income activities was ranked by herdowners (n=107), where 0=No Participation, 1=Most 

Important, 3=Least Important. 

Low production comes at high cost, including 

lost investment (i.e. plowing costs, labour divert-

ed from livestock, and caloric cost of labour), less 

to eat, less surplus to sell, and outlays for more 

supplemental food. Mean market prices for both 

maize and beans increased greatly from 2002 to 

2003. The price of maize rose from $ 0.09/kg 

to $ 0.14/kg, and the price of beans rose from  

$ 0.21/kg to $ 0.25/kg, negatively impacting 

those households that did not produce grain. 

Food and other expenses in these households had 

to be covered by herd sales.

Is Cultivation Success Correlated with House-

hold Herd Wealth?

Cultivation success in Loiborsoit and Emboreet 

did vary across years, but 90 per cent of house-

holds in these villages broke even or made a 

profit in the end (see Figure 3). Cultivation suc-

cess was correlated with herd wealth in these two  

villages (r = .50, p<.001). Six TLUs per person is a 

common reference for pure pastoral subsistence 

(Brown 1973; Lynn 2000; Galvin et al. 2002), 

but Simanjiro Maasai are not pure pastoralists. 

Some unit of livestock can be subtracted from 

this number for each equivalent unit of grain pro-

duced, and these equivalencies will vary accord-

ing to markets and livestock condition.  However, 

cultivation lifts a number of households above 

the subsistence threshold.  

Four classes of households may be distin-

guished from Figure 3:  Segment A households 

are wealthy and do not need to cultivate, but do 

anyway (and are making a decent profit at it).  

Segment B households are lifted into subsistence 

by cultivating. Segment C households made a 

profit cultivating but remain below subsistence.  

Segment D households not only have insuffi-

cient herd wealth to maintain a purely pastoral  

existence, but also are losing money to cultiva-

tion. Herd wealth may initially facilitate cultiva-

tion, but because cultivation profits often feed 

back into the livestock sector, cause and effect 

cannot be assumed.

In Sukuro there was much more widespread 

crop failure, with only 44 per cent of households 

breaking even over the course of two years (see 

Figure 4). In fact, the population segmentation 

demonstrates that there are a number of house-

holds in Sukuro that dropped into negative sub-

sistence as a result of cultivation during these 

two years. No correlation was found between 

herd wealth and cultivation success in this village 

(r2 = 0.035, p=0.198). This emphasizes the impact 

that spatial variability of rainfall has across this  

system. While herds can be moved to access 

spatially-variable forage and water, cultivation 

cannot, and is thus more susceptible to drought 

or patchy rainfall. While harvest success may 

be greater for wealthier households, as demon-

strated in Loiborsoit and Emboreet, cultivation 

provides no guarantees due to the patchiness of 

rainfall distribution and timing.

Mean Household Production (KG)
                                    2002                              2003

Maize Produced                                                       1915                               810

Beans Produced                                                       890                                 688  

Total Harvest                                                          2445                                1176

                               n=189                                                n= 192

                               n=118                                                n= 103

                               n=191                                                  n= 192



73

Figure 3: Cultivation in Loiborsoit and Emboreet is correlated with herd wealth (r2= .25, p<.001). Most households that have 

>6 TLUs/person (A) made a two-year profit. Some households were lifted into subsistence through cultivation profits (B).  

Others remained below subsistence but their livelihoods improved (C). Some of the poorest households lost further money 

through cultivation. 

Figure 4: Cultivation in Sukuro is not correlated with herd wealth (r2= .035, p=.198). Some households were lifted into sub-

sistence through cultivation profits (B). Others remained below subsistence but their livelihoods improved (C). Some of the 

poorest households lost further money through cultivation (D). Many wealthier herdowners lost money to cultivation (A).
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Is the Gem Trade Facilitating Increased  

Cultivation?

Approximately 50 per cent of study households 

participated in gem trading, most breaking even 

or making a small profit. Gem trading has be-

come an important cash source in Simanjiro, 

despite the fact that many individuals give up 

because the effort is not worth the profit. Only 

2 per cent of interviewees gained a very large 

gem trade profit. While these individuals invest in 

large-scale village projects such as shops, dams, 

schools and dispensaries, the purchase of tractors 

is the means through which one person’s prof-

its have the potential to impact land use change 

across a village as purchased tractors are rented 

to other villagers to cultivate their own plots. 

Nearly all respondents (96%, n=171) indicat-

ed that they used a tractor to cultivate their fields 

in 2003, the year the interviews were conducted, 

with the remainder using either a hand-plow or 

oxplow. Most people began plowing in the late 

1980s and 1990s. While tractors were available 

as early as the 1960s, tractors purchased with 

gem trade profits increase availability, allowing 

individuals to cultivate larger plots at their initial 

onset of cultivation (i.e. they “start bigger”). A 

one-way ANOVA indicates that plowing method 

at cultivation onset is significantly related to the 

number of acres cultivated at that time (p<.0001). 

The maximum number of acres cultivated at the 

onset of cultivation was 7 for handplows, 5 for 

oxplows, and 40 for tractors. The proportion of 

households breaking their first fields with plows 

declined as the initial use of tractors increased.  

The timing of this coincides with the onset of the 

gem trade in the early 1990s (see Figure 5). 

Figure 5: A steep increase (1980s to 1990s) in the proportion of new fields cultivated with tractors, and decrease in the use of 

handplows, coincide with the onset of the gem trade in the early 1990s.  
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Nearly all respondents who traded gems 

ranked this as their least important income 

source. However, the cumulative value of gem 

trading to some of these households cannot be 

underestimated, and the contribution to land use 

change through tractor purchases appears to be 

quite important. Maasai with resources to hire 

a tractor to plow their fields are more likely to 

have large fields than if they had to plow by hand 

or with an oxplow. Most respondents estimated 

that they would be able to plow two to three 

acres without a tractor, in contrast to the actual 

average of 13.5 acres. Available cash appears to 

be the factor most limiting household plot size, as 

most interviewees indicate they would plow more 

acres if they “became lucky”. The implications of 

this are important. 45 per cent of respondents 

indicated that they plan to cultivate their entire 

land allocation, 45 per cent plan to divide their 

allocation between cultivation livestock, and only 

2 per cent plan to use their allocation exclusively 

for livestock. The mean acres (2003) cultivated by 

the 39 respondents who would “cultivate it all” 

was 14.6. The mean land allocation assigned to 

these interviewees was 35.8.  Cultivating the en-

tire allocation would more than double the cur-

rent area under current household cultivation. At 

this time the gem trade is the most likely source 

of resources adequate to reach this goal. 

Discussion

In ASALs of East Africa varying degrees of change 

are occurring in population growth, land tenure, 

land use and excision from use. All of these fac-

tors act to increase the vulnerability of pastoral 

populations and their livestock to extreme events 

such as drought by restricting movement possi-

bilities. Wildlife populations are also threatened 

by area loss and landscape changes that are a 

result of human population growth and land 

use change. Low net primary productivity and 

high variability are characteristic of these eco-

systems (Colding et al. 2003), but both wildlife 

and nomadic and semi-nomadic pastoral sys-

tems evolved over millennia to utilize widespread  

forage and water through extensive movement, 

mitigating these risks. Historically, smallstock are 

important means to recovery as they reproduce 

more quickly than cattle.

Economic diversification is a risk management 

technique commonly used by East African pasto-

ralists to cope with this increasing vulnerability of 

the livestock sector (Little et al. 2001). Both cattle 

and smallstock herds decrease during drought as 

a result of increased outputs (particularly deaths, 

but also sales and slaughters as animals lose con-

dition and need to be culled before they become 

useless) combined with decreased inputs (prima-

rily births and purchases). 

ASAL conditions make cultivation an un-

predictable and risky enterprise, the success 

and failure of which is determined largely by 

the quality and timing of each rainy season  

(Ellis and Swift 1988). In good years of adequate 

and timely rainfall and minimal pest destruc-

tion (wildlife or insect), net income can be quite 

high, particularly for wealthier pastoralists. Maize 

can be either grown or purchased. If it is grown  

successfully then livestock do not need to be 

sold to purchase it. Respondents frequently com-

mented that cultivation not only provides food 

directly for consumption, but also has the ef-

fect of maintaining herds. But when crops fail 

the plowing investment is lost, market prices in-

crease, and households struggle to find cash to 

meet their food needs. Since the productivity of 

a given year cannot be forecasted at the onset 

of the growing season, variations in production 

must be offset by an increase or decrease in com-

pensatory grain purchases (see also Galvin et al. 

2004). Purchases are usually financed through 

livestock sales. The financial implications of cul-

tivation are thus many.

The relationship between the three income-

generating activities of livestock, cultivation and 

gem trading is synergistic (see Figure 6). Live-

stock enables cultivation by increasing plowing 

potential. Cultivation provides income for ani-

mal purchases and animal drugs (which in turn 

reduce disease deaths), and by decreasing sales 

to purchase grain foods. Individual success in 

the gem trade facilitates livestock and cultivation  

sectors within the household, but also through-

out the village. Though only a small fraction of 

people obtain enough money to purchase a trac-

tor, many hire the tractors purchased with the 

gem trade profits of a few. 

The economic, social and ecological dimen-

sions of sustainability and adaptation should be 

balanced for conservation strategies to succeed in 

places where the needs of these dimensions inter-

twine and conflict (Munasinghe and Swart 2005; 

Yohe et al. 2007). Wildlife and pastoral livestock 
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are bound to change with land use, and this 

will likely have implications for wildlife, but 

the shared need for pasture and water should  

provide common ground for management.  	

herds depend largely on the same resources for 

survival, and as space becomes more limited,  

political competition for these resources is  

escalating. Ecosystem structure and function 

Figure 6: Simanjiro’s three primary income-generating activities are economically synergistic, each supporting the other. Large 

gem trading profits were invested in several things that benefited village communities as a whole.  
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Pastoralists and wildlife have adapted to the 

inherent and historical risk of climate variabil-

ity in ASAL. However, land excisions and other  

restrictions on resource access present new risks 

that decrease resilience and system stability.  

Research has shown that, depending on regional 

economic activity, expansion of national parks 

and other protected areas actually may reduce 

both the degree of wildlife conservation and  

local human welfare (Johannesen 2006). Climate 

change is expected to increase variability, fur-

ther amplifying these risks. Maasai pastoralists 

of Simanjiro bear these layers of risk by relying 

on three livelihood sectors that form pillars of 

risk mitigation (traditional pastoralism cultiva-

tion and gem trade). If stability of any of these 

pillars of support is compromised, the system 

may destabilize from the weight of layered risk. 

Future land use and conservation policies may 

either present an additional layer of risk, further 

restricting mitigation options (thereby increasing 

vulnerability) or provide an additional support for 

pastoral livelihoods by assisting with risk mitiga-

tion (thereby increasing resilience) (see Figure 7).  

Strictly limiting cultivation in Simanjiro would re-

move a subsistence alternative, but allowing use 

of key restricted resources during drought would 

help communities mitigate risks associated with 

climate change futures. Policymakers should in-

volve local pastoral stakeholders in management 

decision-making and incorporate objective pre-

dictions of both wildlife and human impacts to 

best maintain system resilience, and reduce vul-

nerability to change. 
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Reducing Vulnerabilities through 
Resettlement Planning in Disaster-
Affected Communities: Relocation 
or Repopulation?
Kanako Iuchi

Abstract

Relocation or repopulation? This is a critical ques-

tion posed to policymakers and planners manag-

ing long-term resettlement planning after sudden 

environmental change. Paralleling to increasing 

number of populations affected by environmen-

tal change world-wide (UNHCR 2006), more and 

more communities are forced to make resettle-

ment decisions; however, the methods to achieve 

resettlement successfully are not well explored.  

As a first step to identify key planning decisions 

and processes to reduce vulnerabilities in post-

disaster resettlement, this paper aims to show 

complex dynamics of resettlement planning by 

observing a case that experienced an earthquake 

followed by resettlement process involving relo-

cation and repopulation. Although the case ob-

served is triggered by an earthquake event, other 

climate-induced disasters, such as hurricanes, 

reveal similar needs of a planning concept to-

ward successful resettlement after environmental 

change. Consequently, further effort on under-

standing resettlement dynamics and vulnerabili-

ties is essential to adopt in policies and planning. 

The Question of Relocation and Repopulation: 

Its Growing Importance  

“To return or not to return” is a critical question 

posed to disaster-affected communities that are 

forcibly displaced either temporarily or perma-

nently. Although migration brought about by 

environmental change is not new, larger num-

bers of communities are faced with such decision 

with aggravated vulnerabilities and threats by a 

combination of transformed social, physical, and 

climate patterns from previous times (Lonergan 

and Swain 1999; UNHCR 2006). Policymakers 

and planners supporting recovery of the affected 

areas also face a similar dilemma. Relocation pro-

vides opportunities to improve the livelihood of 

the affected by better access to employment and 

public services while reducing vulnerability due 

to geo-physical environment, it may, however, 

disrupt existing community networks as well as 

economic and monetary stability (Aberle 1993; 

Bartolome 1993; Cernea 2000). Repopulation, 

on the other hand, may preserve community 

systems and stability, yet would not mitigate or 

increase future vulnerability under certain cir-

cumstances; for instance, regional decline and 

geological hazards could be intensified in the 

post-disaster period, thereby increasing the vul-

nerability of communities. Because disasters  

often exacerbate social inequalities of pre- 

disaster state (Bolin and Stanford 1998), the  

ultimate goal of recovering by reducing future 

vulnerability has to be achieved by careful plans 

(Haas et al. 1977; Ingram et al. 2006).  In order to 

do so, extreme care must be exercised in making 

relocation or repopulation decisions and plans.

While reducing vulnerability is the under-

scored goal in post-disaster recovery, there is 

no universal concept of vulnerability due to the 

complex social system and processes (Hilhorst 

and Bankoff 2004; Manyena 2006). Additionally,  

vulnerability cannot be treated as a global concept 

across different societies, as the social dynamics 

vary in each (Alcantara-Ayala 2002). Research in 

this area, however, can be roughly distinguished 

into three categories: measuring exposure of bio-

physical hazard, measuring strength of society to 

hazards, and measuring both hazard exposure 

and strength of society (Cutter et al. 2003). Yet 

study on social vulnerabilities is still lagging due 

to their complexities, although studies on vulner-

abilities in biophysical and built-up environment 

are quite prevalent (Cutter et al. 2003; Levine et 

al. 2007; Mileti 1999). On a similar note, stra-

tegies to better physical conditions rather than 

social environments are predominant in post-

disaster policies; governments and aid providers 

tend to adopt short-term physical improvement 

programmes in post-disasters aiming to meet  

immediate to medium-term needs and reduce 

further threats.

The question of relocation or repopulation is 

further complicated when the pre-disaster state 

of communities is vulnerable; such as a com-

munity that is on a decline prior to a disaster.  

Relocating to a new place often disrupts commu-

nity’s solidarity and livelihood, as well as nurtures 

distrust between residents and the government 

as exemplified by the result of Sri Lankan buffer-

zone policy (Ingram et al. 2006; Klein 2007). Re-

turning to the original community, however, may 

not always be a better solution, particularly if the 

region is declining, for an example. Difficulty in 
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living will intensify after returning, unless popu-

lation and regional sustainability are expected.  

It is therefore important to understand the  

dynamics of resettlement in vulnerable areas, while 

exploring effective planning decisions and actions 

through the choice of resettlement to reduce  

future vulnerabilities in such situations. 

Research Rationale, Objectives and Methods

The case observed in this paper is affected  

by an earthquake, a type of environmental 

change, which forced communities to displace 

temporarily or permanently. It draws a line be-

tween other types of increasing disasters induced 

by climate change, exemplified by droughts, 

storms, floods and coastal erosion (The World 

Bank 2009). Differences between the migration 

drivers of i) less advanced stage of gradual envi-

ronmental change, ii) advanced stages of gradual 

environmental change, iii) extreme random envi-

ronmental events, and iv) development projects 

(Bronen et al. 2009), may vary in timings, dura-

tions and processes for decisions and actions of 

resettlements. However, unexpected and sudden 

displacements are often identified upon drastic 

environmental change, when extreme random 

events occur.

Hurricane Katrina, as an example of climate-

induced disaster, provides a good example of 

how affected communities in New Orleans were 

unexpectedly displaced and forced to decide 

on relocating or returning by an extreme event.  

Almost all residents were displaced upon flooding 

caused by the hurricane landfall, and after about 

a month, a small portion of population gradually 

began returning to the city. By the end of 2007, 

the population was estimated to reach 70 per cent 

of the pre-Katrina level (Sastry 2009). A precise 

return rate is unknown, however, as the composi-

tion of population has drastically changed after 

Katrina (Warner 2006). Some evacuees believed 

that displacement was going to be short-term, 

but financial issues made it difficult for them to 

return. Other populations just decided to leave 

the area, as the region was rapidly degrading 

caused by poverty ex-ante the storm (Sastry 

2009). Furthermore, poorer segments of the 

population have not yet finalized their permanent 

residency as they continue to receive federal dis-

aster housing assistance away from home[1]. 

In brief, hurricane-induced displacement and 

the following resettlement process is no different 

from the earthquake-induced long-term reset-

tlement as further explained later. As a conse-

quence, learning about the role of policies and 

planning decisions by observing its influence to 

resettlement procedures is important, to support 

communities to successfully reorganize their live-

lihood after any large-scale random events.

Keeping such rationale in mind, this paper 

aims to show the complexities of resettlement 

planning in practice within the framework of 

planning in post-disaster communities. Particu-

larly, the paper aims to underscore that the re-

settlement decisions are influenced by planning 

processes and policies affecting speed, livelihood 

preservation and participation. Techniques to ex-

plain planning processes through narratives and 

rationales of decisions and actions (see Flyvbjerg 

1998; Forester 1999) are used for this purpose.  

Archival research, open-ended interview and 

direct and participant observation methods are 

adopted in the fieldwork conducted between 

2008 and 2009. The work was carried out in 

Chuetsu Region, Niigata, Japan, which is still 

recovering from an earthquake that struck in  

October 2004. The target area includes Higashi-

yama and Yamakoshi districts, which are under 

the jurisdiction of Ojiya City and Nagaoka City, 

respectively. This research employs comparative 

case study methods that are useful to understand 

contemporary sets of real-life events in chrono-

logical order as well as to cross-examine the out-

comes of resettlement decisions (Yin 2003).

Chuetsu Region and Nijumurago Area: 2004 

Chuetsu Earthquake and Resettlement Process

Region Prior to the Earthquake 

Chuetsu region of Niigata prefecture, where Ni-

jumurago area locates, is historically prone to 

disaster[2]. People, however, chose to continu-

ously live in the area to sustain 1,200 years of its 

history until recent years (Nagaoka City 2008).  

Nonetheless, changes in Japanese society with 

modernization and ageing after the 1950s have 

begun to influence urban-rural balance. Road  

development and motorization particularly fos-

tered the migration of the younger generation 

leaving villages behind, which resulted in higher 

concentration of aged in rural areas.
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With such phenomenon nationwide, vil-

lages, towns and cities encountered two phases 

of government mergers – the big amalgama-

tions of Showa (1953-56) and of Heisei (1999-

2006) (Rausch 2006) to retain sufficient func-

tions of government. Nijumurago area is not 

an exception. Nijumurago area had been under  

Koshi County from 1889 to 1954[3] up un-

til Higashiyama district and a part of current  

Kawaguchi Town decided to leave the County 

to merge with Ojiya City and Kawaguchi Town. 

The remaining district, Yamakoshi district, sus-

tained its independence until 2005, when it 

had no choice but to merge with Nagaoka City, 

discontinuing the history of Koshi County. Cur-

rently, former Nijumurago area is administered 

by two cities of Ojiya and Nagaoka, where the 

districts of Higashiyama and Yamakoshi belong  

respectively (Niigata Prefecture 2009; Special 

Reporters for Chuetsu Earthquake & Research 

Center for Hokuriku Region Development 2007). 

Nijumurago’s peculiar geographic conditions, 

represented by mountains and rivers dividing the 

land, are one of the major factors that caused 

the area to fragment administratively. Yet, such 

constitutions contributed to nurture variations in  

agriculture by enabling rice terraces and carp 

breeding ponds on hillsides, while developing 

special cultural heritage, such as bullfights[4].

Aligning with the national trend, depopula-

tion and ageing of Nijumurago has been serious 

even prior to the 2004 earthquake.  In Yamakoshi 

district, for an example, total population declined 

by 37 per cent in 20 years from 1980 (3,508) 

to 2000 (2,222), while proportion of the aged, 

over 65 years old, has increased from 24 to 34.6 

per cent in 10 years between 1990 and 2000  

(Nagaoka City 2005). Higashiyama district is  

experiencing a similar trend. These demographic 

and working force declines are directly affecting 

the regional economy, with other factors such as 

sharp decline of carp breeding industry.

2004 Chuetsu Earthquake and Displacement

Earthquake Impact

The 6.8 magnitude earthquake on the Richter 

scale struck Chuetsu region on 23 October 2004. 

It devastated the region with damage to approxi-

mately 120,000 buildings, while killing 59 and 

injuring 4,805 (Cabinet office, Government of 

Japan 2006; Niigata Nippo 2006). The casualties 

were much smaller than that of Kobe earthquake 

that struck urban Japan in 1995; however, the 

number of people affected was enormous com-

pared to the size of causality, totaling 100,000 

evacuees at its peak. Furthermore, lifelines and 

important facilities were damaged tremendously 

by landslides and sedimentation disasters occur-

ring at many mountainous locations (Cabinet  

office, Government of Japan 2006)[5].

Nijumurago area was one of the most se-

verely affected areas in Chuetsu region[6]. With 

a feeling of devastation, Mr. Nagashima decides 

to enforce the evacuation order to all households 

in his district on the very next day, and evacu-

ated villagers with the assistance of national self- 

defense force (Special Reporters for Chuetsu 

Earthquake & Research Center for Hokuriku 

Region Development 2007; Yoshita-Yamakoshi 

2006).  Similarly, Mr. Seki, former mayor of Ojiya 

City, administering the Higashiyama district, en-

forced evacuation advisory a day after the earth-

quake (Niitaga Nippo 2005). 

Displacement

The displacement process of the affected popula-

tion is quite linear. Relying on Quarantelli’s model 

on housing recovery (1982), emergency and  

temporary sheltering stage lasted up to two 

months and temporary housing stage lasted up 

to three years. In the stages of emergency and 

temporary sheltering, total evacuees reached 

100,000 at its peak in the first few days. The 

number, however, gradually decreased to 80,000 

after a week, and then to 6,500 after a month.  

People without any alternative place to go re-

mained in shelters to the end of December 2004.  

Displaced population began moving into tempo-

rary housing in November 2004, about a month 

after the earthquake, and completed the fol-

lowing month[7]. The population in temporary 

housing then decreased at constant rate from 

November 2004 until December 2006, leaving 

approximately 560 households for a year until 

the end of December 2007 (Niigata Prefecture 

2007)[8].  

One of the efforts to highlight is the way how 

affected communities and local governments 

managed to secure community’s function while 

living under conditions of displacement. In the 

case of post-Kobe earthquake, lack of knowledge 

on recovery resulted in many unexpected so-
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cial issues, one of which is the “lonely death” of  

elderly (Olshansky 2006). This lesson taught lo-

cal governments about the importance of sus-

taining communal function, even in the face of 

temporary displacement. As a result, many village 

communities in Chuetsu region were brought  

together and given temporary housing as a group 

as a way to exchange pleasantries and share the 

struggles of their daily lives, which successfully 

minimized “lonely death” (Watanabe 2007).

Displacement to Resettlement in Higashiyama 

and Yamakoshi Districts

Although two districts of Nijumurago area share 

similar chronology on displacement, there are 

some variations on resettlement decisions and 

actions.  Particularly, i) location of displaced, ii) 

evacuation order and advisory, and iii) resettle-

ment strategies are major identified differenc-

es, which have been caused perhaps by being  

administered by two different local governments.

Displaced Location

On the very next day of the earthquake, a 

large number of the Higashiyama villagers were  

displaced to Ojiya City (population of about 

40,000), approximately 10 kilometres away 

from the district center. Meanwhile, the major-

ity of Yamakoshi villagers were evacuated to 

Nagaoka City (population of about 283,000), 

approximately 20 kilometres away. Temporary 

shelters and housing were then constructed in 

cities where district villagers were administered.  

Villagers then lived in the area where they were 

displaced for two to three years until a new per-

manent residence was reestablished. Although 

villagers from both districts perhaps had a  

difficult time adapting to urban life from rural one 

while coping with post-earthquake stresses, their 

temporary displaced location was precious in  

imagining urban displacement or rural repopula-

tion for permanent resettlement.

Evacuation Order and Advisory

Both Higashiyama and Yamakoshi districts  

received evacuation enforcement on the next 

day of the earthquake, on 24 October. However,  

Higashiyama received more lenient evacuation 

enforcement under advisory, while Yamakoshi 

district received stricter evacuation as an order. 

The rationales for these divergent enforcements 

are different; the former Ojiya City mayor made 

the evacuation enforcement an advisory one  

realizing the need of flexible mobility of his citi-

zen due to the varied level of damages across the 

city (Niigata Nippo 2006). On the other hand, 

the former Yamakoshi village mayor decided to 

make it a compulsory order to reduce additional 

damage and loss from the earthquake (Yoshita- 

Yamakoshi 2006) and to promote a shared  

consensus among the villagers to return at once 

(Special Reporters for Chuetsu Earthquake &  

Research Center for Hokuriku Region  

Development 2007).

The ability of villagers to return home tem-

porarily or permanently was largely affected by 

this distinctive evacuation enforcement provided 

by each local government. Many Higashiyama 

residents initially tried to remain at their home 

to protect their assets, including bulls and carps, 

under lenient evacuation enforcement until after-

shocks further damaged their properties (Special 

Reporters for Chuetsu Earthquake & Research 

Center for Hokuriku Region Development 2007). 

However, even after they moved into the tem-

porary housing in Ojiya City, villagers returned 

home from time to time to feed their animals and 

to maintain their home. This was particularly use-

ful during the first winter when snow accumu-

lated more than usual – which could have further 

destroyed houses. On 22 July 2005, about nine 

months after the earthquake, the advisory was 

lifted in seven communities, leaving only two 

Higashiyama communities still under evacuation 

advisory. The advisory in the rest of the com-

munities was lifted about five months later from 

the first one, or a year and two months after the 

earthquake, on 26 December 2005. All displaced 

population was then resettled to new or recon-

structed permanent homes by the end of the  

second year from the day of the earthquake.

Yamakoshi villagers were put in a differ-

ent situation with stricter evacuation order.  

Although a two-hour temporary visit was allowed 

five days after the earthquake, it reconfirmed the  

devastation wrought by the earthquake and 

provided reasons against frequent home  

visits. Because most of the villagers had initially 

understood evacuation as staying away for just 

a few days, people were less prepared for long- 

displacement. With time for temporary home visit 

extended until six months later on 28 April 2005, 

many could not do much to protect their assets 
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– preventing their house from collapsing due to 

snow accumulation on the roof during the winter, 

or feeding carps and bulls. The first evacuation 

order was lifted in some village communities on 

22 July 2005, nine months after the earthquake. 

However, the majority of Yamakoshi communi-

ties did not receive permission to return until two 

years and five months after the earthquake, on 

1 April 2007. Last group members of displaced 

population left temporary housing by the end of 

31 December 2007. In other words, Yamakoshi 

communities needed one more full year to initiate 

reestablishing their lives than Higashiyama com-

munities.

Relocation and Repopulation

In addition to differences on displaced loca-

tion and evacuation enforcement, resettlement  

strategies for Higashiyama and Yamakoshi  

districts were completely different. Ojiya City 

supported households of the Higashiyama district 

to collectively relocate to urban land using collec-

tive relocating programmes, while it provided no 

additional support to households that individually 

relocated or moved back to original land. On the 

other hand, Yamakoshi district under Nagaoka 

City supported returning households of most 

devastated areas, and did not support house-

holds that relocated out from the district (Sawada 

and Hirai 2007). Rationales of such decisions 

by each government were different; Ojiya City  

primarily underscored risk reduction of fu-

ture vulnerabilities underlined by demographic  

decline and aging, thereby supporting communi-

ties relocating to flat land; on the contrary, Nagaoka 

City emphasized repopulation in securing sus-

tainability of rural communities, thereby support-

ing returning households. In either case, financial 

incentives were provided with programmes [9]. 

 

Discussion

More than four years after the earthquake,  

Niigata prefecture (2008) reports that the  

Chuetsu region is rehabilitated for the most part. 

The region has not only reconstructed hous-

ing and infrastructures, but also reinitiated con-

sensus building and actions toward community  

development [10]. Surprisingly, however, reset-

tlement strategies of the Ojiya and Nagaoka city 

governments adopted in the Nijumurago area 

did not make much difference to the resettle-

ment decision. Both Higashiyama and Yamakoshi  

districts in the area had a 52 per cent return 

rate of the households, despite the fact that two  

different strategies, to relocate and to repopu-

late, were promoted (Sawada 2008).  

This unique outcome reveals that relocation 

and repopulation policy itself was not as func-

tional as local governments intended. Rather, 

different planning processes, represented by the 

timing of evacuation enforcement, location of 

the displaced, and perhaps the consensus build-

ing process aligned with the conditions while  

temporarily displaced, are intertwined to result 

in an unexpected outcome of post-earthquake  

resettlement. These areas of processes are partic-

ularly critical to observe in a post-disaster reset-

tlement scheme, because first, speed influences 

the quality of planning as well as its goal – acting 

quickly will directly help, alleviating post-disaster 

hardships, but will recreate pre-disaster problems 

without deliberation (Olshansky 2005). Second, 

participation is essential to understand, because 

it influences the quality of planning processes 

and resettlement outcomes (ADB 1998; Cernea 

2003; Oliver-Smith 1991). Livelihood preser-

vation of how social and economic everyday  

routine was kept closer to normality while dis-

placed would also contribute to the condition of 

post-resettlement communities thereby essential 

to investigate. By observing the influence and 

interrelatedness of these planning processes to 

resettlement decisions and to post-resettlement 

outcomes, the way to better assist an affected 

population can be explored for policy providers 

and planners.

Final Thoughts

This paper discussed resettlement planning after 

a disaster as a phenomenon relating to vulner-

ability in environmental change. It particularly 

focused on explaining the complication of reset-

tlement planning after an earthquake in the real-

world plan and policymaking. Observation of 

the case unveiled several interesting suggestions; 

first, relocation or repopulation policies providing 

monetary support would not always function as 

governments intend. Rather, decision of relocat-

ing or returning is influenced by the interwoven 

relationship between planning processes and  

policies. Second, the case supported that  

although financial incentives provided by  

governments are important, the displaced loca-

tion, timing of evacuation order and advisory’s 
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limiting speed are equally substantial in making 

resettlement decisions. In other words, influence 

of speed, livelihood preservation and participa-

tion may be the key planning processes to deci-

sions, as well as to the level of post-resettlement 

vulnerability of communities. This leads to the 

recommendation that effort to understand suc-

cessful resettlement planning is essential. By 

pursuing research aiming to understand the  

dynamics of post-disaster resettlement plan-

ning, a model on successful resettlement can be  

anticipated. Such model is increasingly in need, 

because there is not yet a consensus shared 

among policymakers and planners, although the 

population affected by environment change is 

growing ever-greater. Although the case selected 

was an earthquake issue, climate change induced 

disasters could also result in a similar resettlement 

path as examined previously. Consequently, pur-

suing policy and planning research of this type 

is useful in finding ways to better resettle com-

munities after any type of sudden environmental 

change.

Meanwhile, environmentally induced resettle-

ment has broader spectrums of change including 

gradual ones, besides sudden ones discussed here 

(see Bronen et al. 2009). Resettlement caused by 

accumulated risk over a very long period of time, 

often found under gradual change, may have  

different contexts; in timings of resettlement  

decisions and initiations, as well as in displace-

ment type, whether temporary or permanent. 

Leaving the current area of residence may only 

be the solution for such case, as the level of risk 

reaches saturation point, which is distinctive from 

a sudden environmental change. Policies and 

planning processes in this context, however, have 

a similar influence toward post-resettlement out-

comes, and thus worthwhile exploring their role 

and ways in a changing environment.

Acknowledgements

This research is partially funded by the Nation-

al PERISHIP Awards (funded by NSF (National  

Sciences Foundation), the Public Entity Risk In-

stitute and The University of Colorado Natural 

Hazards Center).

Notes

[1] Because of the affordable housing shortage in 

New Orleans, LA senators, as of February 2009, 

are requesting an extension of Federal Disaster 

Housing Assistance Programme (DHAP) for more 

than 15,000 low-income disaster affected pop-

ulation. These people are not only displaced in 

other location from home in New Orleans, but 

also in Texas (Reckdahl 2009). 

[2] For example, the region in the past 200 years 

experienced various catastrophic disasters aver-

aging a disaster once every few decades (Niigata 

Prefecture recovery vision committee 2005).  

Furthermore, two earthquakes, including the 

2004 Chuetsu earthquake, hit the region in the 

first decade of this century.

[3] The modern Japanese government system 

was established in 1889.

[4] The limited resource of the area, especially 

during the winter time, particularly made the  

villagers to take good care of their resources,  

including the bulls. Their culture of bull- 

fighting is not only about fights in the ring, but 

about the relationship they build with bulls and  

villagers who have a similar interest in breeding 

bulls. Consequently, the bull-fight is not a severe 

fight, rather an event that aims to generate and 

attract people to gather and thus who wins or 

loses is not particularly important.

[5] Niigata Prefecture estimated the damage 

amount at nearly US$ 30 billion (Three trillion 

JPY) (Niigata Nippo 2005)

[6] Mr. Nagashima, the former village mayor of 

the Yamakoshi district, talks about the impact of 

the earthquake:

“I begun walking toward the government office a 

little before dawn; I can’t explain the emotion as 

such word as depressing when I began to see the 

landscape. I was more than shocked when I saw 

the mountains – mountains are missing, roads are 

missing, and houses are missing…from locations 

where all these are supposed to be found (Special 

Reporters for Chuetsu Earthquake & Research 

Center for Hokuriku Region Development 2007: 

19)”

[7] In this stage, nine cities, towns and villages 

constructed and operated 3,460 units of tem-

porary housing (Special Reporters for Chuetsu 
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Earthquake & Research Center for Hokuriku  

Region Development 2007).

[8] Nagaoka City removed the last temporary 

housing, Yokodai temporary housing housed 563 

households (1,765 people) at this time (Kyodo 

Tsushin Newspaper 2007).

[9] Ojiya City provided information on  

“Collective relocation promoting program for 

disaster prevention” (Bosai shudan iten sokushin 

jigyo keikaku: Boshu) of 1972 that aims to  

relocate communities in hazardous areas while 

preserving their functions in post-resettlement by 

providing partial subsidies in rebuilding homes to 

the affected communities. In contrast, Nagaoka 

City provided “Small-scale residential district  

improvement program” (Shokibo jyutaku  

chikutou kairyo jigyo), a program that intends to  

improve residential areas having degraded ba-

sic infrastructures, by providing subsidies to the  

displaced communities wishing to return.

[10] People who needed permanent hous-

ing have settled into one and most of the  

industries, whether agricultural, livestock, or com-

mercial, are back in operation. Infrastructure is also  

rehabilitated, excluding a small portion of  

Yamakoshi district. Moreover, recovery actions 

– including consensus building and organizing 

processes, such as reestablishing agricultural  

cooperatives, developing programmes of actions 

to revitalize regions (e.g. eco-tourism projects, 

product merchandizing projects), and activities 

toward community development, have been rein-

itiated in some of these mid-mountainous areas 

(Niigata Prefecture 2008).
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Integrating Adaptation and Develoment 
as an Approach to Reduce Magnitude 
of Migration
Vivek Prasad, Monique V. Helfrich, Susan A.Crate

Abstract

Human-induced climate change has started 

showing its impact globally; however, its im-

pact is varied across the globe. Developing  

countries are experiencing the impact of climate 

change across a wide range of domains – social, 

economic, political, cultural and environmen-

tal. Adaptation to the impact of climate change 

is emerging as a viable approach to coping with  

climate change; however, severity of the impact 

is high in the developing countries because of  

the lower adaptive capacity of their societies.  

Developing countries pay less attention to the 

need for climate change adaptation because of 

their preoccupation with pre-existing problems 

and overarching national polices and plans that 

are inclined towards development. Divergence in 

the approaches of dealing with climate change 

and development exacerbates the impacts of 

climate change. This divergence also hinders 

the development process and leads to adaptive 

failure. Adaptive failure is considered one of the 

main reasons for human migration and resulting 

crises. Hence, there is an urgent need for adopt-

ing an integrated approach which deals with  

adaptation and development. Climate change 

discourse attaches great importance to integrat-

ing adaptation with development, but fails to  

address what needs to be integrated and why. 

This paper explores the principles and priorities 

of adaptation that need to be integrated into de-

velopment to make it successful and the rationale 

for this integration.  

Keywords: Developing countries, climate 

change, adaptation, development, adaptive ca-

pacity, vulnerability, social capital, integration, 

social factors, migration 

Introduction 

There has been considerable scientific research 

to characterize the global and local impacts of  

climate change. The general consensus of the 

scientific community is that climate change is  

affecting the environment and society’s use of 

its resources. There have been changes in pre-

cipitation patterns, leading to droughts and 

floods, which can have serious negative impacts on  

agriculture and lead to significant challenges for the 

Global South (Pew Center of Global Climate Change 

2005). Climate change impacts are not limited to these 

physical effects but have also started to have indirect 

impacts on cultural practices, social structure and polit-

ical organizations around the world. The impact of cli-

mate change is more visible in the developing countries  

because of its larger population who live in  

climate-sensitive areas, have low adaptive  

capacity and lead predominantly natural resource- 

dependent livelihoods. The international commu-

nity now increasingly recognizes that environmental 

degradation and climate change are leading to hu-

man population displacement on a large scale (Forced 

Migration Review 2008). Even the IPCC (2007) has 

clearly pointed out that people and communities who 

live in marginal land and whose livelihood is primarily 

dependent on the natural system are most vulnerable 

to the impact of climate change. These vulnerable 

communities are the first to be displaced from their 

first place. 

Although developing countries are rela-

tively more susceptible to the impacts of climate 

change, their climate change policy is marginal-

ized by their development policies. They give more  

priority to development policies because of their 

immediate need for poverty reduction, as well 

as food and water scarcity, human health and  

natural resource management issues, and 

need for energy. Ironically, climate change will  

exacerbate these pre-existing problems and 

will also increase the intensity of developmen-

tal stresses (Halsnæs and Verhagen 2007). Spe-

cifically, as shown by Denton (2002), climate 

change is not yet a priority policy issue for most 

developing countries. An example of a policy gap  

between climate adaptation and development 

can be seen in the National Rural Employment 

Guarantee Act of India (Mahapatra et al. 2008). 

This is one of the most significant examples of 

the incorporation of the guiding principles of  

development in legislation, but it does not  

consider climate change variability and its  

relation to adaptation issues. This policy gap 

manifests in the migration pattern of an esti-

mated 20 million people who migrate temporar-

ily each year (Deshingkar 2006). In general, this  

migration is between rural drought-prone re-

gions to rural areas of irrigated agriculture which  

require seasonal labour.



91

Based on the development experience across 

developing countries, it is being argued that  

environmentally induced migration is the end 

result of unsustainable development (Forced 

Migration Review 2008). Schipper states:  

“Adaptation to climate change is not as simple 

as designing projects, drawing up lists of possible 

adaptation measures and implementing these; 

it requires a solid development process that will  

ensure that the factors that create vulnerability 

are addressed.”  (2007: 7)

The purpose of this paper, therefore, is to  

explore principles and priorities of climate change 

adaptation that can be integrated into develop-

ment and to identify those aspects of adapta-

tion that can make development strategies more  

effective in developing countries. This integra-

tion will assist in building climate-resilient liveli-

hoods and reducing the  magnitude of migration 

which is considered to be an expression of failed 

adaptation (Forced Migration Review 2008; Care  

International 2008).

The approach used in this paper was a  

literature survey in conjunction with an evaluation  

of the literature to identify key principles and  

priorities of both adaptation and development 

strategies and to propose a framework for inte-

grating these principles and priorities.

The Dynamic Interactions between Adaptation 

and Development  

In order to identify aspects of climate change 

adaptation that can be integrated with  

development, it is important to understand the 

interactions between adaptation and develop-

ment. As part of this understanding, it should be 

noted that there is a marked difference between 

historical adaptation and current adaptation of 

human society to climate change. Because of 

the increasingly unprecedented nature of climate 

change, as well as the complexity of strategies 

to address its impacts, current and future ap-

proaches to climate change adaptation require 

meticulous planning and premeditated strategies. 

This entails numerous changes and adjustments 

in livelihood practices, social and community 

interactions, exchange and market systems, so-

cial networking strategies and cultural practices 

(Schipper 2007).    

A cursory review of adaptation and develop-

ment discourse reveals two broad themes – the 

adaptation approach to development and the 

vulnerability approach to development. For a 

climate change policymaking body, it is easier to 

adopt the first approach and to integrate vulner-

ability as an integral component in policy. The 

argument behind this approach is that if we do 

not use adaptation to cope with climate change 

on a priority basis, then climate change impacts 

will exacerbate already existing problems and  

will make society more vulnerable. The adap-

tation approach integrates the core issues and  

causes of vulnerability and poverty. This approach 

also integrates environment and development 

strategies to address sustainable development  

(Schipper 2007). These general relationships can 

be modelled using the following diagrams:

Figure 1: Approaches to Linking Adaptation and Development (Schipper 2007: 8)

Adaptation Approach

Adaptation to Climate Change Impacts  —> Vulnerability Reduction —> Development

Vulnerability Reduction Approach

Development —> Vulnerability Reduction —> Impact Reduction —> Adaptation
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The driving factors of vulnerability originate 

from and are related to many factors, such as 

socio-economic, institutional, political factors, 

ecosystem, climate variability and perturba-

tion. They operate collectively, and for a better  

management of adaptation plans it is important 

to clearly understand the linkages between all 

these domains (Downing and Patwardhan 2002).  

Consideration of Social Justice in Vulnerability 

Assessments of Adaptation and Development

The UNFCCC (2007) defines vulnerability as 

“the degree to which a system is susceptible 

to, or unable to cope with, adverse effects of  

climate change, including climate variability 

and extremes. Vulnerability is a function of the  

character, magnitude, and rate of climate varia-

tion to which a system is exposed, its sensitivity, 

and its adaptive capacity.” There are a variety of 

social, economic and geographical factors which 

influence vulnerability. It is projected that high 

mountains, coastal areas, tropical areas and the 

polar region are most sensitive to climate change 

impact. Unfortunately, these areas are primarily 

inhabited by indigenous and traditional commu-

nities, who are, therefore, more vulnerable than 

the other communities and tend to migrate. 

Both Crate (2008) and Macchi (2008)  

note that  indigenous and natural resource  

dependent communities have long had coping 

strategies that can be used to enable them to be 

proactively engaged in responding to the effects 

of climate change rather than remaining victims 

of its impacts. This history of coping strategies 

demonstrates the importance of the participatory 

method and approach to development interven-

tion and the need to incorporate consideration  

of these types of strategies in vulnerability  

assessments. 

Recognizing and understanding the dif-

ferential vulnerability is a key to understanding 

the social justice aspect of climate change. Poor,  

elderly, sick, women and other marginalized  

populations in the global south face increased risk 

of death and illness from more heat and humidity  

(Kasperson and Kasperson 2001).  

It is widely agreed that the participatory and 

bottom-up approach in vulnerability assessment 

is the most viable and practical approach in cop-

ing with climate change impacts (Schroter et al. 

2005; Crate and Nuttall 2009; Downing and  

Patwardhan 2002; Paavola and Adger 2006).  

Pioneering work on this subject has been done by 

Downing and Patwardhan (2002). According to 

them, the framework of vulnerability assessment 

includes five tasks:

Defining vulnerability, deciding scale and 

sector – there is no universality acceptable 

definition of the vulnerability. So the first 

task of any technical team (stakeholder) is to 

define mutually agreed definition and decide 

parameters to assess vulnerability.  

Defining development baseline and identi-

fying vulnerable group – this task is related 

to setting benchmarks or reference points. 

Questions such as who is vulnerable, from 

what, where, are essential to be considered.  

Linking and understanding development 

baseline with climatic risk and hazards – 

this task is primarily about establishing a  

linkage between the first two tasks and  

climatic risk and hazards. Historical climatic 

risk and hazard data are useful here.

Identifying drivers of vulnerability and  

linking present and future – this task is 

quantitative in nature and involves the task 

of identifying what shapes exposure to  

climatic risks, at what scales and by linking 

present status to future. These linkages give 

a snapshot of whether the driver of vulner-

ability will lead to sustainable development 

or further increase vulnerability. 

Developing policy and plan based on out-

come of assessment - based on the results 

of tasks 1 through 4, a comprehensive  

understating of vulnerability and related  

issues is developed. This understanding is 

used for the Adaptation Planning Framework 

and for policy discussion as well.   

Essentially, this method revolves round the 

principles of the participatory, bottom-up and 

place-based approach of the development  

agenda. Again, these are not rigid and struc-

tured frameworks for enabling the participatory  

approach; rather, they are flexible and open, and 

can accommodate local elements and processes, 

as well as the dynamics of local relationships.

1.

2.

3.

4.

5.
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Principles and Priorities of Adaptation that Can 

Be Integrated into a Development Strategy   

The following section is a synthesis of the prin-

ciples and priorities of adaptation identified 

during the literature survey, which the authors 

believe can be integrated into development  

strategies and produce a more robust and ef-

fective approach for problems experienced by 

the developing countries. This integration will 

increase people’s resilience to the impacts of  

climate change so that fewer are forced to  

migrate (Care International 2008)

Economic Analysis 

According to Callaway (2004), current prob-

lems with climate change governance and its  

linkage to developmental administration is related  

to the limited understanding of benefit-cost  

analyses of adaptation options of coping with 

climate change. The governance structure of  

climate change is mainly supported by all signato-

ries of Kyoto Protocol and a few non-signatories 

such as the US. This protocol is highly regulatory 

and adaptation is based on a benefit-cost analy-

sis of domestic or local scenarios of signatories/

parties. 

The benefit-cost analysis also helps in under-

standing the level of participation of signatories. 

The least developed countries (LDCs) consider 

adaptation as a substitute for mitigation and em-

bark on it actively. There are two main focuses on 

adaptation, one is related to changing manage-

ment technique in the livelihood practices such as 

agriculture, fishery, forestry, etc. and the other is 

adjusting the livelihood practices according to the 

market forces (Callaway 2004). Hence benefit-

cost analysis of adaptation is required and needs 

to be carried out across scale, from local, regional 

to international levels, and also across different 

sectors. 

As with other environmental issues in the 

past, industries and individuals, whose actions 

are contributing to climate change through 

the operations of their businesses and vehicles, 

are not bearing the real costs of the negative 

externalities associated with their emissions.  

They make the argument that it would be cost 

prohibitive to take actions to reduce these exter-

nalities. According to a report of OXFAM (2007), 

the scientific community and policymakers have 

not yet reached a consensus on the benefit-cost 

analysis of adaptation; however, a basic conclu-

sion of the Stern Review is that the cost of tak-

ing action to address climate change will be less  

than the cost of addressing the impacts of un-

mitigated climate change that would result from 

doing nothing (Stern 2006).  

Countries focusing on examining the relation-

ship of development to adaptation need to con-

duct a robust and detailed analysis of the eco-

nomics of adaptation. This would give developing 

countries a firmer basis for integrating adaptation 

into development plans and budgets. In addi-

tion, there is an emerging debate on who should  

finance adaptation in developing countries. The 

OXFAM report suggests two ways of financing 

adaptation projects: developing countries should 

earmark a specific portion of their development 

fund to adaptation; and developed countries and 

blocks such as USA, European Union, Japan and 

Australia who are major contributors of green 

house gases, should contribute to the adaptation 

fund based on the principle of equity and justice.

Food Security and Agriculture

In the Global South, agriculture is the mainstay 

of livelihood and economy, and is significantly 

dependent on seasonal rainfall and extreme 

events such as monsoons. As has been noted 

by Zhang (2007: 3), “[a]chieving environmen-

tal sustainability is impossible without solving 

the livelihood problem of the poor.” Agricul-

ture is not only a livelihood activity but also the 

main source of food for individuals and families.  

Natural events such as flood, drought and  

climatic variability have been recognized as one 

of the most dominant factors of lower food pro-

duction and availabilities (Gregory et al. 2005). 

The main concern about climate change and 

food security is that changing climatic condi-

tions can initiate a vicious circle where infectious 

disease causes or compounds hunger, which, 

in turn, makes the affected populations more  

susceptible to infectious diseases. These dis-

eases can lead to substantial declines in labour 

productivity and global increases in poverty and  

mortality (Schmidhuber and Tubiello 2007).  

Agriculture is inherently related to food security 

and food security is achieved through efficient 

management of rural development plans. Agri-

cultural scientists across the world have argued 

that climate change will continue negatively im-

pacting the agriculture sector and will, therefore, 
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place food security in jeopardy (Halsnæs and  

Verhagen 2007). The importance of agriculture 

and food security can be used as a great moti-

vator in implementing adaptation and develop-

ment polices and plans. Also, food security is an 

area where an ideal integration of adaptation and  

development can be established and examined.

Technology: Modern vs. Appropriate

Climate change discourse has led to the  

recognition that adaptation is place-based and  

embedded in the local culture. In addition, 

the process of adaptation is very much influ-

enced and facilitated by the use of technology.  

Goklany (1995) has observed that “[o]penness to  

development and utilization of new technologies 

for sustainable extraction, use, and development 

of natural resources is key to strengthening adap-

tive capacity” (Goklany 1995; Smit et al. n.d.: 

896). There are two main areas where use of 

technology has been clearly recognized. The first 

area is in weather forecasting, while the second is 

in modifying human activities, such as agriculture 

and livelihood, natural resource management, 

food processing and storage, health and nutrition 

management, human settlement, etc., to the cur-

rent and expected changes in climate. 

As per the report of the UNFCCC (2006) 

on the Technology for Adaptation to Climate 

Change, modern and advanced technology 

is required for weather forecasting and also 

for short-term and long-term climate change/ 

variability prediction. In addition, human activities 

that support livelihood require technology which 

is economically feasible and culturally accept-

able. Studies and experiments across the world 

have proved that technologies which integrate 

local and traditional knowledge are more easily 

accepted by the community. In weather forecast-

ing, Roncoli (2006) has rightly pointed out that 

if the forecasting technique and terminology are 

blended with the farmer’s cultural practices and 

language, it helps to translate forecasted infor-

mation into adaptation decisions. 

Schumacher (1973) proposed the concept 

of appropriate technology (AT) in his book, 

Small Is Beautiful, working definition of AT, pro-

posed by Wicklein (2001: 4) is, “[a]ppropriate  

technology seeks to aid and support the hu-

man ability to understand, operate, and sustain 

technological systems to the benefit of humans 

while having the least negative societal and  

environmental impact on communities and the 

planet.” In the context of adaptation-development  

integration, use of appropriate technology would 

be highly suggestive.  

Examining Role of Social Factors in Adaptation-

Development Integration

The impact of climate change is being expe-

rienced disproportionately in different social 

groups. Variability of impacts can be exam-

ined across gender, economic groups, farmers 

and marginalized groups (Dankelman 2002).  

People of the developing countries are not pas-

sive victims. In the past they have had resilience 

to droughts, floods and other natural events. 

These historical experiences are useful and  

pertinent to adaptation development integration.

Role of Social Capital

Given the social structure and the history of the 

collective action in developing countries, it is  

imperative to understand the concept of social 

capital and its implication on climate change  

adaptations. There are many definitions of social 

capital, but the widely accepted one, which in-

corporates the core of social capital, is the “fea-

ture of social organization such as trust, norms 

and network that can improve the efficiency of  

society by facilitated coordinated actions” 

(Putnam et al. 1993: 167).

There are two circumstances when the role 

of social capital is vital in adaptive behaviour 

of society, one is bonding social capital and the 

other is networking social capital. Bonding social 

capital is stronger, cohesive and smaller in scale. 

Normally this is observed in family, community 

and a village-based group. On the other hand, 

networking social capital is based on economic 

and political elements and tends to be weaker, 

compared to bonding social capital. Within the 

framework of social capital, the role of the state 

is also very important; basically the state is one of 

the representatives of formalized social groups. 

In the context of adaptation to climate change, 

the role of the state needs to be assessed and  

examined. The state controls individual and 

group behaviour, at the same time, the efficien-

cy of the state (governance) has direct bearing 

on the effectiveness of short-term and long-

term adaptation strategies. Climate change is a 

transboundary issue and international effort and  
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cooperation is also required. The role of the state 

is crucial and political leadership decides the  

direction and speed of adaptive behaviour as a 

whole (excerpt from the work of Adger 2001). 

These two diagrams demonstrate the two types 

of social capital and how individuals interact 

within the social boundaries. They also illustrate 

how society interacts with the state under differ-

ent circumstances. 

  

 

Figure 2: Bonding Social Capital		                                               Figure 3: Networking Social Capital

Source: Adger 2001                                                                                        Source: Adger 2001

Normally, decisions regarding adaptation and 

development are made by individuals, but these 

decisions need to have social acceptability in the 

larger context. Again, this acceptability is exam-

ined through the lens of social and political in-

stitutions, culture and norms, economic structure 

and history of collectiveness. The interplay of 

various systems and subsystems, and interaction 

with core issues of society brings the concept of 

social capital to the forefront of discussion (Adger 

2003). 

In developing countries, agrarian, tribal and 

indigenous people are the most marginalized and 

deprived group. Over time, these groups have 

developed very strong synergy within society 

and are able to withstand environmental stresses. 

Economic exchange systems such as barter, reci-

procity and community farming are a few exam-

ples of this synergy. These exchanges have been 

recognized as an efficient way of coping with cur-

rent spells of climate change. These experiences 

of community need to be identified and includ-

ed in the adaptation-development integration. 

 

Role of Local Institutions 

Social institutions are another element which 

needs thorough investigation and inclusion 

in the adaptation-development integration.  

Institution is defined as a “humanly created  

formal and informal mechanism that shapes social  

and individual expectations, interactions, and  

behavior” (Ostrom 1990; North 1990; Bates 

1981). The role of local institutions in adaptation 

to climate change and development has been 

gaining importance. This report is a preliminary 

attempt to understand this role. Agrawal (2008) 

broadly identified three main roles in this con-

text – first, structuring impacts and vulnerability; 

second, defining individual and collective respon-

sibility to adaptation; and third, defining relation 

with the external agencies.	

Bonding social capital Networking social capital

When important?

Low income and socially  
excluded groups
When state provides  
social security

When important?

Dynamic mobile communities
Managing collective resources
Absence of state
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Adaptation to climate change is highly lo-

calized. In this context, the role of the local in-

stitution is also very important and it impacts  

adaptation processes of the local community. The 

most vulnerable communities such as indigenous 

groups, farmers, the fishing community and 

tribes are tied to their local resources and local 

social dynamics. They have also developed a vari-

ety of adaptation strategies to cope with climatic 

variability and change. However, success and 

limitations of adaptation will depend on how the 

local institution is functioning and responding to 

the climate change issues (Agrawal 2008). 

The role of the local institution also needs 

to be analysed in the context of the relation  

between development and adaptation. Climate 

change is leading to an increased exposure to  

climatic hazards and adversely impacting the 

livelihood of rural population. There is an urgent 

need for policy analysis and adaptation strategy 

formulation based on historical experience and 

local knowledge. Development efforts need to 

be inclusive and should pay special attention to  

the marginalized population. A successful  

incorporation of social issues such as poverty, 

inequity, unbalanced regional development and 

social justice in adaptation plan can be achieved 

through an effective role of local institutions.

Social structure depends on a variety of  

factors such as age composition, sex ratio,  

ethnic affiliation, economic status, etc. Institution 

is a binder and facilitates interaction across these 

groups and strata. In addition, adaptation is a 

place-based and culture-based approach; hence 

institution helps managing adaptation within  

society and with external agencies (Agrawal 

2008).

The Role of Gender 

Women constitute more than 70 per cent of the 

world’s population living below the poverty line 

(Röhr 2006). According to Wisner et al. (2008), 

women are primarily responsible for house-

hold chores and managing food, water, health, 

etc.; at the same time, when impacts of climate 

change hit their home and family, they become 

more vulnerable and responsible for safeguard-

ing their family. Gender influences the response 

of an individual to the environmental impacts of 

climate change (Denton 2002) The differences in 

coping strategies and adaptive capability are due 

to the vulnerability of women to climate change 

impacts because of gender differences in socially 

constructed roles and responsibilities that affect 

mobility, social networks, access to informa-

tion, and natural resource dependency as well as  

access to, control and ownership of assets  

(Nelson et al. 2002; Sachs 2008). These differ-

ences lead to women having a reduced ability to 

adapt to the effects of climate change. 

In contrast to this often unacknowledged 

difference in vulnerability, there are significant 

gender differences in knowledge, use and con-

servation of natural resources as well. Specifically, 

women are often the keepers of seeds and the 

gatherers of wild resources, giving them a wealth 

of environmental knowledge (IDRC 1998). This 

adaptive capability is often not considered in the 

development and implementation of policies and 

plans to address both climate change issues and 

development goals. In addition, women can play 

a significant role at the local level, where inclu-

sive collective actions can enhance community 

adaptive capacity by strengthening local voice 

and promoting accountable and efficient local  

governance (Adger 2003).  

The Role of Indigenous People

Like women in the Global South, indigenous 

and other traditional people are also marginal-

ized by social and political structures; leading to 

a vulnerability to climate change impacts as well 

as adaptive capabilities that are often not incor-

porated into polices and plans. Indigenous and 

other traditional people are vital and active parts 

of many ecosystems and may help to enhance 

the resilience of these ecosystems. They interpret 

and react to climate change impacts in creative 

ways, drawing on traditional knowledge as well 

as new technologies to find solutions, which  

may help society at large to cope with the  

impending changes (Crate 2008; Salick and Byg 

2007). In addition, social networks play an im-

portant role in the lives of indigenous communi-

ties leading to the formation of “support systems 

of food and labor sharing including exchange, 

reciprocity, barter or local markets.” (Macchi 

2008: 17). These types of informal structures  

can be used to improve the effectiveness and 

feasibility of strategies to address both climate 

change impacts, as well as development goals.
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Role of Culture and Value

In general, discourse and climate change adap-

tation projects attach great importance to physi-

cal, economic and managerial options but fail to  

recognize the importance of culture in the  

adaptation process. Culture has provided dif-

ferent tools to human beings since time imme-

morial (Crate 2008). These tools are tangible 

and non-tangible. Examples of tangible tools 

are food processing and storage technique, 

natural resource management techniques, etc.;  

examples of intangible tools are cultural practices 

of weather forecasting, and social norms which  

decide “do’s and don’ts.”  

On the other hand, Heyd and Brooks (2008) 

point out that failure to recognize that society is 

embedded in culture and that those cultural tools 

are vital for survival and adaptation to changing 

environment and climate leads to mal-adaptation. 

This failure also leads to increased vulnerability 

to climate change and socio-economic stressors. 

Based on her extensive work with farmers using 

ethnographic methods, Roncoli (2006) has iden-

tified opportunities for communicating weather 

forecasting and supporting farmer’s adaptation 

related decision-making using cultural frame-

work. 

Governance

According to the current governance structure, 

the UNFCCC, Global Environment Facility (GEF), 

UNDP and the World Bank are emerging as  

major international players in policy formulation 

and funding support. These agencies are work-

ing closely with the governments of developing 

countries in the Global South. However, their 

interactions are still modelled on the blue-print 

of top-down models of governance. As a result, 

during the process of negotiations and important 

decision-making, these international agencies  

often fail to recognize that developing countries 

are important stakeholders and that their active 

participation facilitates successful implementa-

tion of development and adaptation projects. 

Two approaches can be used to improve the  

interaction between international agencies  

and developing countries – first, reduce the 

complexity of decision-making and financial  

allocation; and second, create an umbrella struc-

ture, which provides overarching guidance,  

under which developing countries can oper-

ate with greater autonomy, and focus on their 

specific problems (Klein and Mohner 2008).  

In addition, the UNFCCC noted “that the  

UNFCCC, other Conventions and other interna-

tional organizations can play a catalytic role in 

exchange of experiences, and in facilitating the 

development of region-wide and sector-wide  

approaches” (2007: 42) and identified specific 

actions that can be taken to further improve the 

integration of adaptation and development.  

Limitations and Barriers to Integration

During the course of the literature survey, a 

number of obstacles to integration have been 

identified. These limitations and barriers can be 

summarized as follows: 

The magnitude of climate change impacts 

is based on anticipation and uncertainty.  

Deciding on an adaptation and development 

approach and mode of operation based on 

uncertainty limits the scope of the approach 

(Adger et al. 2008).

Societal and individual values and judgment 

that influence the acceptance of a specific 

adaptation approach depend on cultural, 

economic and historical factors. Sometimes, 

these factors act as barrier to adaptation and 

development (Adger et al. 2008). 

Complexity in governance both nationally 

and internationally has been a strong barrier 

to the facilitation and implementation of the 

integrated adaptation-development agenda 

(Klein and Mohner 2008).

On a national level, the lack of coopera-

tion among ministries has been identified as  

“a major barrier to progress on adaptation” 

(UNFCCC 2007).

Future Research and Conclusions

There is very limited available experience on  

adaptation to climate change and its integration 

with development, but the developing countries, 

especially parts of Asian and African countries, 

have a large body of knowledge and experi-

ence at the local level which provides a plat-

form on which to study and examine principles  

and priorities that need to be integrated in  

adaptation-development approach (Alam et 

al. 2007). Tompkins and Adger (2004) support 
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this view and add that collaborative resource  

management, which entails incorporating equity 

and social justice as core values in climate change 

policy, will promote successful adaptation,  

reduce vulnerability, promote development  

process and increase resilience to the impacts of 

climate change. Traditionally, it has been held  

that those who are doing adaptation have  

contributed less to the causes of global climate 

change. This debate is valid and will remain 

in the climate change and policy discourse. 

More importantly, there is an urgent need to  

accept adaptation as a viable approach to glo-

bal climate change issue, and to integrate it 

strategically with the sustainable development 

paradigm for wider application and long-term 

impact (Goklany 2007). Also, the magnitude 

of future environmentally induced migration  

depends in part on longer-term environmen-

tal and development policies. Institutions must 

be strengthened so that they can appropriately  

manage migration linked to environmen-

tal change (Forced Migration Review 2008).  

For successful integration, a few key principles 

and priorities encompassing social, ecological, 

cultural, technological and economical realm 

must be examined and integrated.  
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