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Age of migration 
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Migration flows between 

and within world regions 

during 2005 to 2010, (Abel 

and Sander, 2014) 



Environment-driven migration 

• Reasons for out-migration: conflicts, society, 

economy, lifestyle 

• Challenge: role of the environment 

• Environmental change as potential threat to 

livelihoods 
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Migration-driven environment 

• Deforestation 

• Land degradation 

• Climate change 
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Environmental change and migration:  

A vicous cycle? 
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Environment Migration 



MigSoKo Junior Research Group 

• BMBF funding priority socio-ecological 

research (SÖF)  

• Budget: 1.5 Mio. Euro (BMBF+UFZ) 

• Project lead+ 2 PhD‘s + 1 Postdoc  

•  + 1 project assistance 

• Duration: 07/2016 – 06/2021      

• UFZ,  Department Landschaftsökologie 

(CLE) 
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Research objective 
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Environment Migration 

Disentangle the 

relationships between 

environmental change, 

population pressure, 

human migration, and 

environmental impacts 

of migration. 



Case study Ethiopia 
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• Rainfall: -20% 

• Droughts: >40 million 

     AP since 2000 

     (2015/2016!) 

• Substantial warming 

• Land degradation and 

deforestation 

• Food insecurity 

• Rapid population  

     growth and migration 
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MigSoKo – Methodological approach 

 

Spatially-explicit 
hotspot analysis 

 
•Remote sensing 

products 
•Climate data 
•Census data 

 

Causations 
 
• Interviews 
•Participatory 

approaches 
•Simulation models 

(ABM) 
 

 

Upscaling 
 
 
•Meta-Analyses 

and synthesis 
studies 
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Transformation pathways 
Recommendations for policy makers 

 



Hotspots of socio-ecological pressure  



Hotspots of socio-ecological pressure  
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Hermans-Neumann, et al. (2017), Regional Environmental Change 
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MigSoKo – Methodological approach 
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Case study: South Wollo, Northern 

Ethiopian Highlands 

• Altitude: 1400-3700masl (high agro-ecological 

heterogeneity) 

• Mixed subsistence, rainfed agriculture 

• ⌀ land size: ~ 0.5ha 

• ⌀ household size: 5-6 

• Bimodal rainfall pattern 

and increasing 

variability, especially for 

belg onset 
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Research design local case study 
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• Multi-site approach (8 villages, 3 agro-ecological zones)  

• Quantitative Household Survey (n=313), 2016  

 2015 drought (impacts, responses),  

 Land use, management, land productivity, 

 Livelihoods, strategies,  

 Migration 

• Qualitative approach, 2017 

 Interviews with regional experts (n=6) 

 Focus Groups within villages (n=18) 

 Household interviews (n=42) 

 Interviews with returnees (n=20) 

 Qualitative Comparative Analysis (QCA) 
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Results local case study I 
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• Migration as rule, not as exception 

• Migration as important livelihood strategy 

(adaptation) in all agro-ecological zones 

• Under normal conditions, more diversification 

options through usage of additional rainy season or 

available activities outside agriculture enable 

migration 

• Social factors are key to migration decisions 

 

 



Results local case study II 
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• Agro-ecological conditions cause unequal socio-

economic impacts of rainfall variability and drought, 

and as such shape the decision to migrate or to stay 

• In drought situations, migration as important strategy 

to cope with risks (belg season dependency) 

• Importance of the local context in migration 

processes  



An ABM of Human Migration in Ethiopia 
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Aim of the model: 

• study interplay of multiple migration drivers 

• study social-ecological impacts of environmentally-induced migration 

Results from literature 

review & empirical 

fieldwork 

 

Thober, et al. (2018), Ecology & 

Society 



Bayesian networks (BNs) to model 

human decisions 

Probabilistic model consisting of 

• Directed acyclic graph of nodes (i.e.  variables) 

connected by edges (i.e. statistical relationships 

between two variables) 

BNs enable us to… 

• model complex systems 

of many variables in an 

efficient way 

• explicitly adress risk and 

uncertainties 

Quelle: Wikipedia 



Influence factors of out-migration (based 
on 18 published empirical studies): 

Age at migration 

Sex 

HH size 

Farm size 

Social dependency 

Poverty 

Looking for work 

Number of livestock unit (TLU) 

Food security 

→ used to set-up network 

structure 

To be combined with survey data: 

Developing a BN to model human migration 

decisions in the Ethiopian highlands 

→ used for training BN and 

quantifying the relationships 



PRELIMINARY STRUCTURE OF BN 

Next steps: 

• Quantification of relationships based on 

EHRS survey  

• Use BN as decision model in ABM of 

human migration in Ethiopian highlands 

Developing a BN to model human migration 

decisions in the Ethiopian highlands 
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MigSoKo – Methodological approach 

 

Spatially-explicit 
hotspot analysis 

 
•Remote sensing 

products 
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•Census data 

 

Causations 
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•Participatory 

approaches 
•Simulation models 

(ABM) 
 

 

Upscaling 
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Methodological Approach 
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II. Study selection 

- based on formal eligibility criteria 

I. Systematic literature search 

- In Web of Science (June 2017) 

- Scientific literature in peer-review journals 

IV. Statistical analysis & intepretation 

- frequency distribution in R 

Screening of 

2,477 articles 

63 studies  

(> 9,700 

households) 

III. Reading, data collection & coding 

- Qualitative content analysis in Atlas.ti 



Sample of Studies 
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63 studies in 

16 countries 
 

Central: 3 

East: 20 

West: 29 

Southern: 11 

Wiederkehr, et al. (2018), Environmental Research Letters 
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Results: Household strategies 
 

 

    

                   agricultural character of livelihoods 

  

 

Wiederkehr, et al. (2018), 

Environmental Research Letters 
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 when migration is used as a strategy it 

 is usually not the most common among 

 households 

ranking approach based on 

frequency of adoption of each 

strategy relative to other strategies 

per study! 

 

Wiederkehr, et al. (2018), 

Environmental Research Letters 



Take home message 
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• Environmental change and migration: no simple 

relationship (non-linear, multi-causal) 

• Environmental change is likely to lead to more migration, 

but how much? 

• People moving as consequence of environmental 

change typically do so within national borders 

• Migration as important adaptation and coping strategy → 

mainly ignored so far 

• Still big data gaps! 


