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The Global Network of Migrations
Based on National Census Data: Almost every country reports the number of people living in that 
country but who were born in another country by country of origin

Values expressed as Millions people
The figure shows only migration fluxes with > 600,000 people



Properties of the global migration network
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Total Migrants

Connectance=% of connection links out 
of all the possible pairs of countries

According to these official records international 
migrants account for 2-3% of global population

(Davis et al., PLOSOne, 2013)



“Community structure” of the migration network

• The international migration network has modular structure

• Migrants tend to move  more within communities than across them

Language

Religion

(Davis et al., PLOSOne, 2013)

Modularity



Modeling Environmental Migrations

• What sets people on the move? When? Where? How?

• Where do these people go?



Environmental Migrations

The displacement of people by environmental drivers.  
-    climate change refugees or migrants
- environmental refugees or migrants 
- environmental migration, 
- climate mobility or climate migration 
- disaster displacement



Definitions

(Wolde et al., Global Sustainability, 2023)



The nexus between migration and environmental 
conditions

• Dearth of empirical research on migration–environment relations despite the 
increasing number of publications on  environmental refugees. 

• The nexus between migration and environmental conditions is complex
✓multi-causality (e.g., Bates, 2002), 

✓existence of time lapses in causation 

✓drivers of environmental migration also vary with country/region.



Meta- analysisand 

• 87 case studies from the 
literature (environmental 
science, development 
economics and migration 
research), reports, and 
international disaster 
datasets from 32 SSA 
countries.

• Information on magnitude 
of human displacement, 
direct and underlying 
environmental drivers, 
timing, number of people 
displaced, and geographic 
patterns.

Global Sustainability, 2023



Results Global Sustainability, 2023



Results

(Wolde et al., Global Sustainability, 2023)



Drivers

Environmental Drivers

• Direct Drivers (e.g., a climate event destroying crops, homes, sources of livelihoods)

• Indirect, “underlying” Drivers: 
- Policies affecting economic development, climate change risk exposure, etc.
- Lack of climate change policies
- Limited infrastructure (grey, green, institutional) for resilience, response, 

preparedness and aid
- Economic, political, technological, vulnerability
- Direct exposure of rural livelihoods to climate shocks

Push Factors (in the ‘home region’)
- Drought, crop failure, pest outbreak
- Unemployment, low wages
- Conflict, violence
- Limited opportunities for education
- Limited access to health care and 

‘good living conditions’

Pull Factors (from the ‘destination region’)
- Less exposure to natural disasters and 

climate extremes
- Employment opportunities, better salaries
- Access to education, helthcare
- Better living conditions, ‘modern lifestiles’
- ….



Cyclone
(2,839,291 from 15 

countries)

Flood
(1,773,337  from 42 

countries)

Riverbank 
bursting
(5 countries)

Sea and river 
water level rise 

(8 countries)

Storm 
(133,165 from 

6 countries)

Heavy rainfall
(1,485,000  from 10 

countries)

Landslides
(54,898 from 9 countries)

Internal displacement 
and migration

(6,285,691 people in total)

Secondary 
displacement 
(4 countries)

Non-environmental 
underlying reasons

- Poorly constructed 
infrastructures
- Underdevelopment 
- Lack of preparedness 
- Economic, political, 
technological, and 
corruption
- Threat to livelihood
- Lack of climate change 
policy and law 

Extreme sudden event            Slow on-set extreme event             Combination of both events

Environmental migration in Sub-Sharan Africa

Schematic illustration of migration driven by 

high rainfall events (including storms, 

flooding, cyclone, and heavy rain). In 

Parentheses, we indicate the corresponding 

number of IDPs and case study countries.

(Wolde et al., Global Sustainability, 2023)



Ecological degradation
Arable/grazing land 
degradation
Dray land expansion
Declining freshwater 
resources
Desertification

(approximately 819,376 
people from 9 countries)

Soil infertility
Land scarcity
Loss of livestock
Locust infestation
Forest fire
Malaria resurgence
Agricultural 
intensification
(approximately 1,365,627 
people from 15 countries)

Dry spell 
(3 countries)

Drought
(4,179,833 from 26 

countries)

Food 
insecurity
(2 countries )

Extreme 
temperature/ heat 

wave
(6,584 from 5 countries)

Poverty & 
famine

(3 countries)
Internal displacement and 

circular or long-term migration
(6,371,421  people)

Water 
scarcity
(3 countries)

Non-environmental 
underlying reasons

- Economic, social, 
cultural, political, & 
technological
- Underdevelopment
- Unemployment
- Lack of integrated natural 
resources management 
and demographic studies 
- Lack of climate change 
policy and law 

Extreme sudden event            Slow on-set extreme event             Combination of both events               Accumulated environmental changes 

Schematic illustration of migration 

driven by low rainfall and water 

scarcity. In Parentheses, we indicate 

the corresponding number of IDPs 

and case study countries.
(Wolde et al., Global Sustainability, 2023)



Modeling environmental migrations/displacement

• The triggering of migration/displacement
 - assessing the causal link between environmental factors and migration

 - what sets people on the move?

• Where will these people go?
• Radiation Models (Simini et al., Nature, 2012): An alternative parameter-free approach 

to gravitational models simulates push-pull factors based only on the spatial distribution of population.

• Simini et al. (2012) did not consider that some regions are more likely to “emit” 
people and others to receive them because of different climate change exposure.

• Davis et al. (2018) accounted for this effects and applied it to sealevel rise in 
Bangladesh



Environmental Migrations in Bangladesh under sea level rise

Areas prone to inundation 
according to various scenarios



Net migration under sea level rise. Difference between # arriving 
and departing migrants



Division-level validation of the model 



CONCLUSIONS

• The nexus between migration and environmental drivers is complex

• Its modeling is needs to account for the different pathways through 
whigh heavy rain/flooding and drought/water scarcity can induce 
migrations/human displacement

• Where do migrants go? The radiation model, modified to account for 
stronger propension for some environmentally challenged regions to 
‘emit’ (i.e., lose) people
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