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WITHER THEWEATHER??



1. Introduction: What’s in a number?

International migrants (millions) 1990-2017.
Source: UNDESA (2018)



International migration in the last decades

Source: UNDESA (2017)

Origin and destination of international
migrants by development group



Displacement: the numbers

Source: UNHCR (2018)



Displacement: the numbers



From economicmigration to forced displacement



Who are climatemigrants?
A refugee is a person who is outside of her country of nationality owing to a well-founded
fear of being persecuted for reasons of race, religion, nationality, membership of a
particular social group or political opinions...

The Convention on the Status of Refugees, Art. 1, A (2)

Climate migrants are persons or groups of persons who, predominantly for 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 whomove either within their country or abroad.

IOM (2014)
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Themigratory response depends on the form of climatic change
I Slow onset events:
long-term changes in temperature
and rainfall averages, drought,
desertification, sea-level rise.

I Fast onset events:
floods, tropical cyclones



What dowe know aboutmigratory responses?
Internal migration:

I Fast onset events:
I Floods induce temporary displacementmigration.
(Perch-Nielsen et al. 2008; Gray andMueller, 2012)

I Hurricanes inducemigration that can be permanent.
(Strobl, 2011; Boustan et al., 2012; Baez et al., 2017; Boustan et al., 2017)

I Slow onset events induce permanent migration.
(Bohra-Mishra et al., 2014;Mueller et al., 2014; Dallmann andMillock, 2017;Mastrorillo et al., 2016)

I Natural disasters and higher temperatures increase urbanisation rates.
(Barrios et al., 2006;Marchiori et al., 2012; Beine and Parsons, 2015; Henderson et al., 2017)
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I Evidence of higher temperatures and precipitation shortages linkedwith higher
short-run international migration rates.
(Marchiori et al., 2012; Backhaus et al., 2015; Coniglio and Pesce, 2015)

I In particular, higher temperatures increase short-run bilateral migration rates
from agricultural countries, and also asylum applications to Europe.
(Cai et al., 2016;Missirian and Schlenker, 2017)

I No general effect of temperature and precipitation anomalies found on
long-termmigration data 1960-2000, but indirect effects onwages.
(Beine and Parsons, 2015)

I But, higher temperatures decrease long-term emigration rates from the
poorest countries.
(Cattaneo and Peri, 2016)
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What dowe know aboutmigratory responses?
Where do themigrants go?

I Outmigration from hurricane-struck areas... but in-migration into flood
affected areas
(Boustan, Kahn and Rhode, 2012)

I Following Hurricane Katrina, still an increase in migration into regions at risk
(Eyer et al., 2018)

I Distances travelled decrease with the extent of the extreme event
(Cattaneo and Peri, 2016; Beine and Parsons, 2017)

I The role of cities...
(Henderson et al., 2017)
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2. Modellingmigration choices

No goodmodel ever accounted for all the facts, since some data was bound to
bemisleading if not plain wrong.

Francis Crick,WhatMad Pursuit (1988)



The gravity model (Ravenstein, 1885)
Mij = G

Pαi P
β
j

dγij

Mij=bilateral migration flow from i to j
Pi=population in country i
Pj=population in country j
dij=distance between country i and j

I Since extended to incorporate the
amenity of living in a location.

I Problematic with bad controls...
I Correlated shocks?



Selectivemigration: themigration transition

→ The importance of
liquidity constraints
(Bazzi, 2017; Kleemans, 2015)
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Climate change and selectivemigration: the Roy-Borjas model

I Origin country wage rate (with ε0 normally distributed):
w0 = µ0(T0) + ε0

I Higher temperatures T decrease the expected wage rate in the origin country:
∂µ0(T0)
∂T0 < 0

I Destination country wage rate assumed not dependent onweather factors (T):
w1 = µ1 + ε1

I Assumptions:
µ1 > µ0(T0); ε0 ∼ N(0, σ20) and ε1 ∼ N(0, σ21)
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Climate change and selectivemigration in the Roy-Borjas model
I An individual migrates if the gains frommigration exceed themigration costs C:

µ1 − µ0(T0) + ε1 − ε0 > C

I In poor countries, the liquidity constraint is binding:
µ0(T0) + ε0 > C

I Themigration rate in poor countries can be defined as
1− Φ(C − µ0(T0))

whereΦ is the cdf of a normal distribution.
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Climate change and selectivemigration

I Following an increase in temperatures:
I migration increases in middle income countries;
I migration decreases in poor countries.

I If migration costs are weather sensitive, migration decreases following an
increase in temperature.

I If climate changeworsens the income distribution in poor countries, migrants
may become less selected on skills.
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3. How do themodels stand up to reality?

I In what sense are climatemigrants different?
I Are themechanismswell understood?

©Alessandro Grassani



Climate change impacts on human capital andmigration
Introduce schooling:

s = µs(T0) + εs

The liquidity constraint for migration (r0 is the return to schooling):
µ0(T0) + r0µs(T0) + ε0 + r0εs > C

I The effects of climate change on human capital will further limit migration, in
addition to any direct effect onwages?

I ...but this does not take into account fertility changes nor indirect incentives toinvest in education. (Shayegh, 2017; Casey et al., 2019)
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More focus on themechanisms!

I agricultural impacts
(Schlenker, Hanemann and Fisher, 2006; Deschênes and Greenstone, 2007; Roberts and Schlenker, 2009)

I labour productivity effects in other sectors
(Graff Zivin andNeidell, 2014; Somanathan et al., 2015)

I conflict
(Burke, Hsiang andMiguel, 2015; Ghimire et al., 2015; Bosetti, Cattaneo and Peri, 2018; Abel et al., 2018)

I health
(Deschênes andMoretti, 2009; Deschênes, 2014; Burgess et al., 2017)



Taking other adaptation strategies into account

On-farm adaptation
I Changes in technology: irrigation, tilling, drought-resistant crops and crop
variety (Olmstead and Rhode, 2011; Hornbeck and Keskin, 2014; Taraz, 2018)

I Changes in dates of planting and harvesting (Kala, 2017)
Adaptation via the off-farm labourmarket

I Asset accumulation, use of formal or informal credit and participation in
risk-reducing networks



Theoretical framework
I Existence of other adaptation options, A0, in the origin country(public infrastructure).
I Origin country wage rate (with ε0 normally distributed):

w0 = µ0(T0,A0) + ε0

I Adaptation reduces the negative impact of "badweather" factors
(higher temperatures T):

∂µ0(T0,A0 = 1)

∂T0
>
∂µ0(T0,A0 = 0)

∂T0



Modellingmigration with other forms of adaptation

I Access to other adaptation options would reduce the incentives tomigrate:
µ1 − µ0(T0,A0) + ε1 − ε0 > C

I Access to other adaptation options would enable paying for migration:
µ0(T0,A0) + ε0 > C
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4. Outstanding challenges for modelling climate inducedmigration



Challenge 1:
Incorporate better the aspects of forcedmigration

I More driven by other factors than the pure economic prospects of improving
income:

I Migrants less selected on observable skills linked to wages in the labour
market?

I Different destination choices...
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Challenge 2:
Better integration of beliefs and adaptation to climate change

I Difference in response to risk and the actual ex post response to an extreme
weather event.
(Dillon, Mueller and Salau, 2011)

I Adaptation is only undertaken if the change in climate is perceived as
persistent...
(Hsiang, 2016)

I ...but migration as adaptation is typically modelled without taking beliefs into
account.

I Accurate forecasts would allow for welfare-enhancing anticipatorymigration.
(Rosenzweig and Udry, 2014)
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Nevertheless, migration intentions have been found to correlate well with realized
migration.
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Conclusions

I Future research needs to integrate better the forced nature of climate-induced
displacement;

I improve themodelling of beliefs and their role in integrated analysis of other
adaptation options together withmigration decisions;

I use a wider set of tools to build projections for the future (GEmodels, ABM).
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Meta analyses

Beine, M. and L. Jeusette.
Ameta analysis of the literature on climate change andmigration.
Sedova, B. et al.
Ameta-analysis of the climatemigration literature.
Hoffmann, R. et al.
Ameta-analysis of country-level studies on environmental change and
migration.


