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each ‘agent’ (representing a person 
or a household) assesses its personal 
situation, the climate risk, its ability 
to act, and the behaviour and views 
of others and then makes appropriate 
decisions to achieve its aims. 

One advantage of ABM is the 
understanding that a series of 
interactions between individuals may 
result in more complex outcomes 
than could have been predicted by 
aggregating the behaviour of many 
individuals. ABMs are therefore 
an effective means of analysing 
the behaviour of individuals who 
interact but may think and act 
differently from each other and who 
also exhibit newly emerging traits. 
An important feature in the context 
of climate change is the capability 
of an ABM to allow scenarios to 
be simulated for which historical 
analogues (e.g. experience from 
past climate events) do not exist.

Migration
In developing an ABM to simulate 
the impact of climate change 
upon migration, it is important 
to consider the influence of social 
structures, institutional influences 
and the actions of individuals. When 
perceived risk from climate change is 
greater than a specified threshold, the 
individual considers adaptation and 
the options available – which may 
include adaptation or migration, or a 

maladaptive strategy such as denial 
or ineffective livelihood adjustments. 

The basic cognitive process that each 
agent undertakes in consideration 
of climate stimuli, and the resulting 
selection of adaptation strategies, 
underpins the formation of the 
ABM. However, the individual 
context of each agent’s unique 
combination of experiences, biases, 
assets and perceptions defines 
the differences among individual 
agents and their different responses 
to both environmental stimuli 
and the actions of others. 

In order to refine the attributes of 
the agents and the rules of their 
interaction within an ABM, detailed 
country-specific knowledge is 
required.1 With adequate data 
from which to develop the rules 
of interaction and thresholds for 
action of agents, the response of a 
community to a given or forecast 
climate scenario may be undertaken 
to provide a simulation of how 
that community will respond on 
the individual, household and 
community level. By developing an 
ABM from comprehensive data, the 
degree to which recent migratory 
movements have been affected by 
climate stimuli can be assessed and 
the influence of climate isolated from 
the multiple drivers behind migration. 

Developing a model to simulate 
existing migrant flows provides an 
opportunity to investigate both the 
sensitivity of drivers of migration 
to climate and the thresholds and 
ranges of climate conditions that 
lead to migration. As a result of 
these findings, such a model can 
also be used to identify scenarios 
where there is a significant likelihood 
that communities and individuals 
will migrate. This could lead to an 
agent-based modelling approach 
that can produce a more detailed 
prediction of the number of people 
driven to relocate as a result of 
environmental conditions than 
has previously been possible. 
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1. For more details, including information on the existing 
model for Burkina Faso, please see www.informatics.
sussex.ac.uk/users/cds21/publications/

The topic of environmental change, 
particularly climate change, and 
migration is exploding onto the 
global policy agenda. Yet little 
evidence-based research exists to 
inform sound decision making. 
To address the need for more 
sound empirical research and to 
identify how to carry forward a 
global research agenda, the UN 
University Institute for Environment 
and Human Security (UNU-EHS) 
together with the International 
Organization for Migration 
(IOM) and the UN Environment 
Programme (UNEP) brought together 

35 experts in the fields of migration 
and the environment in April 2008. 
They assessed the current knowledge 
base and identified research gaps 
and priority areas for research, 
which fell within three main areas:

Measurement and identification1.  
More work is needed to concep-
tualise and quantify migration 
responses to the impact of 
environmental change and 
degradation. The existing, 
speculative estimates about the 
potential scale of environmentally 
induced human displacement 

underline the fact that we know 
very little about how changes in 
the environment affect migration 
and that we lack the data and 
research necessary to move 
beyond such estimates. We do not 
understand well how slow-onset 
events, including desertification, 
sea-level rise and deforestation, 
affect migration within and 
between countries. Nor do we 
know much about how expected 
changes in migration patterns are 
likely to affect the environment. 
Policymakers lack the information 
necessary to prepare for, 
prevent or respond effectively to 
environmental migration. 
 

Given the magnitude of the challenges ahead, we urgently 
need to develop a policy-oriented global research agenda.
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While experts felt that policymaking 
would benefit from a differentiated 
definition of environmentally 
induced migration, a working 
definition such as the one proposed 
by IOM1 was deemed helpful for the 
purpose of framing the debate and 
measuring the phenomenon. Long-
term environmental degradation 
interacts with migration in complex 
ways that make it difficult to 
clearly attribute people’s reasons 
for moving and whether they are 
in fact environmentally induced 
migrants. An absolute number 
of environmental migrants, as 
often demanded by the media, is 
difficult to arrive at and current 
numbers are, at best, estimates.  

Interactions and linkages2.  
The meeting explored the complex 
interactions of environmental 
change with economic and social 
factors that drive environmental 
migration. How are they linked? 
The links between migration and 
environmental change are multi-
directional, making it necessary 
to examine other factors such 
as governance, poverty, lack 
of social cohesion and conflict. 
Environmental change may have a 
multiplier effect on other drivers of 
migration.  
 
Who migrates, where and when? 
In the face of slow environmental 
change those who are able to move 
– those with money, social networks 
and alternative livelihoods – may 
tend to migrate independently. 
The vulnerable poor, those 
with no capacity to move when 
environments deteriorate, the very 
young and the elderly may be left 
behind or forced to resettle later. 
Gender and demographic structure 
also play a role in patterns of 
environmentally induced migration. 
While internal migration is likely 
to increase pressure on urban 
areas, international migration may 
become a more prominent feature 
of environmental migration as 
environmentally induced migrants 
draw on existing networks formed 
between source and destination 
countries. 
 
Research and policy must 
make distinctions about the 
type of environmental stressor 
and the nature of human 
movement. Slow- and rapid-onset 

environmental situations will 
contribute to different migration 
patterns, ranging from temporal 
displacement and permanent 
displacement, to cyclical migration 
and permanent migration. 
Experts discussed identifying 
crisis tipping points or migration 
thresholds in the case of slow-onset 
environmental change. 
 
What are the responses and 
how do people migrate? The 
tendency to migrate in the 
face of environmental stress 
may increase when temporary 
migration is already an established 
phenomenon. Migration should 
not be seen solely as a failure 
but also as a form of adaptation 
to environmental change. 
More investigation of possible 
positive effects of migration on 
the environment is needed. 

Scenarios and policy 3.  
Migration needs to be discussed 
more within the context of 
adaptation strategies. For this to 
happen, policymakers need to 
better understand thresholds and 
critical tipping points. Other key 
policy areas include relocation 
and resettlement. Relocation 
has profound impacts on both 
displaced populations and receiving 
communities – but most policy 
currently focuses almost entirely on 
the process of the move. Looking 
at other forms of displacement 
and policy response can help 
shape appropriate policies. 

A global research agenda 
and action plan
With agreement on the need for a 
global inter-disciplinary research 
programme to respond to these 
priority areas, the experts laid out 
four imperatives for further work 
on environmental migration:

Systematic review1.  of available 
research evidence on environmental 
migration. This baseline will 
highlight where new methods 
and approaches need to be 
developed, and lay the path 
for future coordinated work.

A global multi-disciplinary 2. 
research programme based on new 
in-depth field studies and using a 
common research design. The field 
studies will focus on those parts of 

the world currently, and expected to 
be, worst affected by environmental 
degradation and climate change.

Information and knowledge 3. 
management, using networks, 
databases and websites, to 
ensure that research findings 
and key policy developments 
are shared effectively 
between key stakeholders 
and to encourage exchange of 
experiences and good practice.

Capacity-building projects4.  to 
enhance data collection and use to 
ensure that countries likely to be 
most affected by environmental 
migration will have an adequate 
research base, training workshops 
for policymakers and best practices 
based on policy-oriented research. 

To achieve human security in the 
face of expected climatic shifts, there 
must be careful multi-stakeholder 
involvement, particularly in 
resettlement and accelerated 
adaptation. Coordinated policy 
attention and action based on sound 
empirical evidence are needed today.

Koko Warner (warner@ehs.unu.
edu) is Head of the Environmental 
Migration, Social Vulnerability, 
and Adaptation Section at UNU-
EHS (www.ehs.unu.edu) in Bonn, 
Germany. Frank Laczko (FLACZKO@
iom.int) is Head of Research and 
Publications at IOM (www.iom.org). 

For more details of the workshop, see 
www.iom.int/jahia/Jahia/eventEU/
cache/offonce?entryId=16923.

1. “Environmental migrants are persons or groups 
of persons who, for compelling reasons of sudden or 
progressive changes in the environment that adversely 
affect their lives or living conditions, are obliged to 
leave their habitual homes, or choose to do so, either 
temporarily or permanently, and who move either 
within their country or abroad.” Discussion Note: 
Migration and the Environment. IOM Council 94th 
Session 2007. 
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