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Presentation Goals

• Research objective:
• To examine how exposures to temperature and precipitation variability 

affect internal migration across six Asian countries

• Test for non-linearities in and interactions between climate effects

• Evaluate variation in effects by:
• Subpopulations, distance, and reason for migration

• Main findings:
• Migration declines during periods of below-average precipitation

• Precipitation deficits reduce short- and long- distance moves

• Climate exposures are significant predictors of work-related migration



Motivation

• Recent studies demonstrate climate variability may significantly increase, 
decrease, or have null effects on migration (Cattaneo et al. 2019; Hoffmann et 
al. 2020; Kazan & Orgill-Meyer 2020)

• Results vary with the use of non-comparable analytic measures and 
methods
• Causing limitations of generalizability of findings

• Limited research on:
• Cross-national differences (Gray & Wise 2016; Mueller et al. 2020; Thiede at al. 

2018)
• Types of migration



Study Area

• Six countries in Southeast Asia 
• China, Indonesia, Malaysia, Nepal, the 

Philippines, and Vietnam

• Home to a quarter of the world's population

• A key area vulnerable to environmental 
change



Analytic Strategy
Data

• Census and survey microdata (IPUMS-I):
• Collected in Asia
• Harmonized geographic identifiers for place 

of residence five years prior
• 2+ rounds of data between 1985-2011

• Over 54 million observations of individuals ages 15-49 
years

• Exclude individuals living abroad, in an unknown location, 
etc.

• Climatic Research Unit (CRU):
• Monthly high-resolution temperature and 

precipitation estimates

Measures
• Outcome:

• Interprovincial migration
• Using a five-year migration interval

• Migration-by-distance
• Migration-by-cause

• Predictors:
• Temperature and precipitation anomalies

• z-scores

• Controls:
• Age, sex, and educational attainment
• Province and decade fixed effects

Models
• Binary and multinomial logistic 

regressions



Results



Interprovincial Migration

• Migration declines steeply during periods with precipitation deficits

• Periods of below-average precipitation are more meaningful 
predictors of migration behavior than above-average precipitation



Migration-by-Distance
• The relationship between precipitation exposures and migration to adjacent 

provinces is consistent with our binary migration model

• No substantively large differences in climate effects according to the distance of 
migration 
• Adjacent: precipitation deficits are associated with steep and linear declines in migration
• Non-adjacent: the relationship between precipitation exposures and migration is generally 

weaker and more linear compared to adjacent moves

• Temperature is not a significant predictor of adjacent nor non-adjacent migration



Migration-by-Cause
• Analysis of a subset of samples: China, Indonesia, and Nepal

• Precipitation exposures drive work-related migration

• Temperature anomalies reduce work-, education-, and family-related reason for 
moves



Conclusions

• Anomalously low precipitation and or high temperatures tend to 
reduce interprovincial migration

• Climate exposures have similar effects on short- and long-distance 
interprovincial migration

• Climate variability has the strongest effects on labor migration
• Work-related moves are most sensitive to climate exposures, and adverse 

climate conditions additionally support evidence of education- and family-
related causes of migration

• Evidence of significant variation in climate affects across demographic 
groups and countries
• Age of individual most substantively meaningful



Limitations 

• Data misses short-duration moves, international migration, and 
marginalized populations

• Analysis only accounts for some forms of spatial heterogeneity

• Not able to examine mechanisms (e.g., agriculture, health, economic 
activity)



Next Steps

• Additional research needed on:

• Climate induced immobility

• Climate-migration links across the economic development 
spectrum

• Continued research in the population-environment field
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Supplementary Information



Interaction Models

• We test for heterogeneity within our sample by interacting linear 
climate terms with group interactions of interest:
• Model 1: Linear climate terms

• Model 2: Temperature-by-precipitation interactions

• Model 3: Quadratic climate terms

• Model 4: Age * climate terms

• Module 5: Sex * climate terms

• Module 6: Educational attainment * climate terms



Exploratory Analysis 

• Country-specific binary logistic regression models

• Multinomial regression models of migration by:
• Distance (adjacent and non-adjacent)

• Cause (work, education, family, other-related move)
• Restricted to surveys with reasons for migration (China, Indonesia, and Nepal)

• These models include the same set of controls, fixed effects, and 
operationalize climate exposures as the binary models



Migration Across Subpopulations

• Demographic groups: age, sex, and education

• Temperature effects are significantly weaker among older individuals



Country-Specific Interactions
• In Indonesia, exposures to abnormally high and low temperatures are associated with 

increased migration
• Vietnam contrasts with anomalous temperature and reductions in migration

• Precipitation is a significant predictor of migration in three countries
• China: precipitation is positively associated with migration
• Malaysia: precipitation anomalies in both directions are associated with reductions in migration
• Vietnam: exposure to above average precipitation increases migration



Migration-by-Cause Temperature Effects

• Anomalies reduce work-, education-, and family-related reason for 
moves


