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Motivations: Internal Migration and Climate in Turkey

• Despite the large body of literature on the determinants of internal migration,

there are comparatively fewer studies that have examined the effects of both

economic and non-economic factors including climate on internal migration

(Karp & Kelly, 1971; Poston & Mao, 1996, 1998; Poston, et al., 2009;

Marchiori, Maystadt, & Schumacher, 2012; Bohra-Mishra, Oppenheimer, &

Hsiang, 2014; Cattaneo & Peri, 2016; Thiede & Gray, 2017; Chen & Mueller,

2018; Gray, Hopping, & Mueller, 2020; Petrova, 2021).

• This is indeed worrying given the fact that disasters, mostly climate-related

hazards such as storms, floods and extreme temperatures, are the leading cause

for internal displacements globally. For example, disasters in 2020 induced

almost 30.7 million of the internal displacements recorded worldwide (IDMC,

2021). 30 million of these new displacements are caused by climate-related

disasters: storms are responsible for 14.6 million displacements, floods 14

million, and extreme temperatures 46,000.
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Motivations: Internal Migration and Climate in Turkey

• Similarly, most of the research focuses on the impact of climate change and

climate on agriculture (Auffhammer, Ramanathan, & Vincent, 2012), income

(Burke, Hsiang, & Miguel, 2015), GDP growth (Horowitz, 2009; Dell, Jones, &

Olken, 2009, 2012; Hsiang & Jina, 2014; Herold et al., 2017; Pretis et al., 2018;

Diffenbaugh & Burke, 2019; Henseler & Schumacher, 2019), productivity

(Zhang et al., 2017), labour supply (Graff Zivin & Neidell, 2014), mortality

(Anttila-Hughes & Hsiang, 2012), civil conflict (Hsiang, Meng, & Cane, 2011),

and inequality (Diffenbaugh & Burke, 2019; Otrachshenko & Popova, 2021).

• However, migration can be an important option for people to respond and

adapt to climate change and climate (Dell, Jones, & Olken, 2014), especially in

places, where adaptation to climate change is not considered or limited (Adamo,

2010; de Sherbinin et al., 2011).
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Motivations: Internal Migration and Climate in Turkey

• In addition, a study of the exogenous weather shocks or extreme weather events

such as heatwaves, floods, drought etc. is important, because they can identify the

causal impacts of climate on migration (Dell, et al., 2014). However, as Piguet,

Pécoud & de Guchteneire (2011) argue that slow-onset climate change might cause

more long-term migration than extreme events, because people affected by

extreme climate events can return home after the event is over.

• Furthermore, much of the literature on migration and either climate or climate

change has focused on international migration (Martinez Flores, Milusheva, &

Reichert, 2021; Wesselbaum, 2021; Cattaneo & Bosetti, 2017; Beine & Parsons,

2017, 2015; Nawrotzki & Bakhtsiyarava, 2017; Cai et al., 2016; Coniglio & Pesce,

2015; Backhaus, Martinez-Zarzoso, & Muris, 2015).

• However, IOM (2020) reports that there are 272 million international migrants

globally, and 740 million internal migrants within countries. Thus, there is almost

three times as many internal migrants worldwide in comparison with

international migrants. These numbers suggest a special attention and

investigation of the impact of climate on internal migration. 4



Objectives: Internal Migration and Climate in Turkey

• This study examines the effects of climate on internal migration for the 81

Turkish provinces and for the year 2011.

• Indeed, even though Ravenstein in 1889 (Ravenstein, 1889) mentions the

importance of “unattractive climate” as a push factor for migration, climate as a

push factor of migration escaped from economists attentions.

• To our knowledge this is the first study which investigates the effects of

economic as well as non-economic variables including climate on internal

migration in Turkey.

• Turkey presents a very useful case study for the impacts of climate at the

regional local level, because of the large variation in climate and internal

migration data between regions.

• For example, the rate of net migration (‰) varied between -29.8‰ in Tokat and

+12.8‰ in Tekirdağ in 2011 (TurkStat, 2011); and the humidity index which is the

average relative humidity for January and July varied between 0.28 in Mardin and

1.22 in Mersin in 2011.
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Objectives: Internal Migration and Climate in Turkey

• Previous research on the internal migration in Turkey finds socio-economic-

demographic variables such as GNP per capita, income uncertainty, poverty,

information, ability to take risk, and social networks, electricity consumption,

unemployment, employment, share of trade, public investments, per capita

doctors, health facilities, education index, industrial workforce, population

growth, population density, distance, migrant stocks, safety of a region or

terrorism, arable land, number of universities, number of movie theatres,

number of marriages and divorces, number of tractors, and number of take-off

and landing airplanes in the region to be significant.

• Atalık and Çıracı (1993), Gedik (1997), Pazarlıoğlu (1997), Gezici and Keskin

(2005), Evcil, Dökmeci and Kıroğlu (2006), Topbaş (2007), Filiz (2008), Gökhan and

Filiztekin (2008), Ercilasun, Hiç Gencer and Ersin (2011), Doğan and Kabadayı

(2015), Karpat Çatalbaş and Yarar (2015), Dücan (2016), Yerdelen Tatoğlu (2017),

Özdemir (2018), Sigeze and Ballı (2016), Manavgat and Saygılı (2016), Tatlı (2016),

Çetin and Çetin (2018) and Öndeş and Ayvaz-Kızılgöl (2020).
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Objectives: Internal Migration and Climate in Turkey

• However, none of these studies have considered the effect of climate. In fact,

Turkish people might try avoiding bitter and cold winters as well as excessively

hot and humid summers, but choose climates between these two. Therefore,

climate might be an important determinant of internal migration and omitting

it might bias our results.

• This study investigates the effects of climate on internal migration along with

socio-economic-demographic variables among 81 Turkish provinces in 2011.

• The study concentrates on only one year – 2011, in order to avoid the impact of

the influx of Syrian refugees, ravaged by the civil war since 2011. The number

of Syrian refugees increased exponentially in the years following 2011, and this

development might have impacted internal migration decision of natives and

could complicate the model. Frey (1996) show that natives leave areas of high

immigration because of the expected economic and social costs associated with

immigration.
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Dependent Vars: Internal Migration and Climate in Turkey

1) In-Migration Ratio, 2011 (IN-MIG) =

The in-migrants in 2011 in province i divided by the

population in 2010 in province i.

2) Out-Migration Ratio, 2011 (OUT-MIG) =

The out-migrants in 2011 in province i divided by the

population in 2010 in province i.

3) Net-Migration Ratio, 2011 (Net-MIG) =

The net-migrants in 2011 in province i divided by the

population in 2010 in province i.
8



Climate Vars: Internal Migration and Climate in Turkey

1. The Temperature Index (TI2011) is the average daily

maximum temperature in January divided by the average

daily minimum temperature in July in 2011.

2. The Humidity Index (HI2011) is the average relative humidity

for January and July in 2011.

3. The Average Precipitation (AP2011) is defined as the average

annual precipitation in 2011 in kg per square meter.

4. The Average Sunshine (AS2011) is defined as the average

annually daily total hours of sunshine 2011.

5. A dummy variable for the coastal provinces which takes the

value of 1 if the province is in the coast.
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Empirical Model: Internal Migration and Climate in 

Turkey

This study is in-line with the migration-investment model developed

by Sjaastad (1962), Harris and Todaro (1970), and Cebula (1979)

and the push-pull model developed by Lee (1966).

Migrants will decide to migrate if the expected net discounted

present value of migration from area i to area j, DPVij is positive.

Therefore, the migration will take place only if:

DPVij > 0; DPVij = MAX for j, j = 1,…, z (1)

where z represents the possible alternative locations to region i.
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DPVij: Internal Migration and Climate in Turkey

In this study, the following factors contribute to the DPVij:

1. The expected income (log of the per capita gross value added -

LpcGVA2008) as well as probability of finding a job

(unemployment) in the provinces (unemployment rate in 2010 -

UnRate2010).

2. The recent previous growth rate of employment which represents

employment prospects in the provinces (the growth of employment

rate in 2010 - DEmpRate2010).

3. Social variables: The proportion of population with high school

degree (HighSch2010) in 2010 and the proportion of population with

university degree (Uni2010) in 2010.

4. Demographic variables: The proportion of population aged 15-64

(Pop15-642010) and old age dependency ratio (OldAgeDep2010).

5. Positive and negative amenities reflected by the climate and

coastal variables (TI2011, HI2011, AP2011, AS2011 and Coastal).
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Reduced-form: Internal Migration and Climate in Turkey

Given that internal migration in Turkey is a function of these variables then the

following reduced-form equation can be estimated:

In our study does not only represent migration to province j (in-migration),

but also migration from province j (out-migration) and the net-migration in

province j.
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Inflows2011/Population2010 (IN-MIG) Outflows2011/Population2010 (OUT-

MIG)

Netflows2011/Population2010 (NET-MIG)

Variables Coefficients t-

ratios

Coefficient t-

ratios

Coefficients t-

ratios

Coefficients t-

ratios

Coefficients t-

ratios

Coefficients  t-

ratios

Constant 0.0592906 5.74 0.0485892 1.58 0.0585072 4.88 0.104601 3.15 -0.0008258 -0.09 -0.0518069 -1.73

Climate Var

TI2011 -0.0041814 -1.04 -0.00470312 -1.23 -0.0072801 -1.57 -0.0047446 -1.15 0.0030019 0.835 -0.0002832 0.076

HI2011 0.0036025 0.668 0.00030634 0.068 0.0184314 2.94 0.0112004 2.30 -0.0142432 -2.93 -0.0121294 -2.81

AP2011 -0.0888491 -1.87 -0.0566396 -1.41 -0.0369034 -0.68 -0.0659808 -1.52 -0.0484817 -1.15 0.0186175 0.480

AS2011 -0.175857 -2.90 -0.0757485 -1.39 -0.167137 -2.35 -0.0749416 -1.27 0.0045396 0.082 -0.0025123 -0.047

Coastal 0.0011237 0.484 0.0020503 0.914 -0.0112085 -4.19 -0.0046857 -1.94 0.0120591 5.81 0.0069234 3.18

Dummies

Çankırı 0.0233849 3.01 0.0147448 2.28 0.0356831 3.99 0.0231324 3.31 -0.0124682 -1.80 --- ---

Gümüşhane 0.0407118 5.09 0.0356388 5.51 0.0190012 2.06 0.0151752 1.98 0.0217342 3.04 0.0223478 3.57

Tunceli 0.0489832 6.30 0.0318001 4.52 0.0438957 4.90 0.0220725 2.91 ---- ---- ---- ----

Van ---- ---- ---- ---- 0.0296632 3.25 0.0355661 5.14 -0.0380586 -5.38 -0.0341274 -5.47

Economic Var

LpcGVA2008 ---- ---- 0.0026123 0.606 ---- ---- -0.0085542 -1.84 ---- ---- 0.0094197 2.30

UnRate2010 ---- ---- -0.0732483 -2.26 ---- ---- -0.0528995 -1.50 ---- ---- -0.0212197 -0.677

DEmpRate2010 ---- ---- 0.343752 3.04 ---- ---- 0.402545 3.29 ---- ---- -0.0422928 -0.385

Social Variables

HighSch2010 ---- ---- 0.132298 3.27 ---- ---- 0.124196 2.84 ---- ---- 0.0177792 0.465

Uni2010 ---- ---- 0.063663 0.815 ---- ---- -0.102074 -1.24 ---- ---- 0.161581 2.14

Demog. Var

Pop15-642010 ---- ---- -0.101992 -2.49 ---- ---- -0.023982 -0.54 ---- ---- -0.0622004 -1.59

OldAgeDep2010 ---- ---- 0.086813 3.05 ---- ---- 0.124257 4.06 ---- ---- -0.0415414 -1.64



Conclusions: Internal Migration and Climate in Turkey

• This study investigated the effects of climate on internal migration for the 81

Turkish provinces in 2011.

• We utilised four definitions of climate and the coastal variables and used them all

in three migration equations.

• The results with the inclusion of control variables showed that at least one or two

climate variables (humidity) and the coastal variable have significant effects in the

hypothesized direction on the out-migration and the net-migration ratios.

• These effects of climate on internal migration are statistically independent of the

effects of socio-economic-demographic variables on internal migration.

• In addition, the effects of this climate (humidity) and the coastal variables are also

the largest of all the effects in the equation - even after controlling for the socio-

economic-demographic effects.

• The out-flows (and also net-flows) of people from one province to another is

affected positively by the humidity and negatively by being on the coast. This

indicates that less favourable climate conditions push people out of the provinces,

but being on the coast deter people from moving to other provinces. 14
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