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The Impact of Immigration on Wage Dynamics: Evidence
from the Algerian Independence War1

Anthony Edo2

1 Introduction

The question on how labor markets respond to supply shocks is at the core of the literature
on the labor market impact of immigration. However, despite a large body of research on
this issue, little is known about the wage dynamics of adjustment to supply shocks (Borjas,
2014; Lewis and Peri, 2015). In fact, existing studies that estimate the impact of migra-
tion on wages generally capture medium- or long-run relationships and, therefore, cannot
describe their adjustment path towards long-run equilibrium (Wozniak and Murray, 2012;
Ruist et al., 2017). This is mainly because these estimates are derived from expected
migration episodes. Such episodes indeed allow faster adjustment processes than unex-
pected ones as they “occur at slower and more predictable rates and are largely driven by
economic motivations” (Peri 2016, p. 25).

This paper contributes to the literature on the labor market impact of immigration by in-
vestigating the wage dynamics of immigration-induced supply shocks. In order to identify
the short- and long-run wage responses to immigration, I exploit the natural experiment
created by the end of the Algerian independence war in 1962. This political event gen-
erated a sudden and unexpected exodus of around 600,000 repatriates from Algeria to
France. This influx increased the pre-existing workforce in France by 1.6 percent on aver-
age and up to 7 percent in some southern French regions. I precisely exploit the uneven
penetration of repatriates across French regions to investigate their effects on the dynam-
ics of regional and skill-specific wages.

1I would like to thank George Borjas, Ekrame Boubtane, Frédéric Docquier, Thu Hien Dao, Jennifer
Hunt, Nicolas Jacquemet, Sébastien Jean, Joan Monras, Gianmarco Ottaviano, Hillel Rapoport, Jan Stuhler,
Farid Toubal, Camilo Umana Dajud, conference audiences and seminar participants at CEMIR workshop on
migration, CEPII, PSE migration seminar, University of Lille for very useful comments and suggestions. Any
errors which remain are my own.

2CEPII, France. E-mail: Anthony.Edo@cepii.fr.

Anthony.Edo@cepii.fr
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This natural experiment provides a unique opportunity to investigate the wage dynam-
ics of supply shocks not only because the “timing [of the repatriation] was exogenous and
the location of the repatriates determined to a large extent by climate (and proximity to
port of arrival)” (Friedberg and Hunt, 1995, p. 37), but also because repatriates and non-
repatriates were very close substitutes. In fact, most repatriates from Algeria were French
by birth (as opposed to Algerian by birth) and had the same language ability than pre-
existing natives (McDonald, 1965). This natural experiment thus allows me to investigate
the wage consequences of a “standard” labor supply shock, as opposed to other immi-
gration contexts where immigrants and natives are imperfect substitutes due to language
ability differences (Peri and Sparber, 2009; Manacorda et al., 2012; Ottaviano and Peri,
2012; Lewis and Peri, 2015).

Hunt (1992) is the first study to exploit this large influx of repatriates from Algeria to
France to investigate the labor market consequences of immigration. The study exploits
the geographic clustering of repatriates and uses differences across local labor markets
to identify their impact on the change in unemployment and wages between 1962 and
1968 in France. She finds that the inflow of repatriates increased the unemployment rate
of non-repatriates and decreased the level of French wages.3 However, from Hunt (1992,
p. 566)’s wage analysis, “it is not possible to distinguish composition effects from effects
on the indigenous French”. In fact, she uses a wage dataset which does not provide any
information to isolate the pre-existing workforce from the repatriates (and other post-1962
waves of migrants). As a result, Hunt (1992)’s estimated wage effects are likely to be
contaminated by the changing composition of the wage sample due to the inclusion of
repatriates.

The present paper accounts for this identification issue by exploiting new wage data
and, most importantly, extends the analysis to explore the dynamics of regional and skill-
specific wages generated by the influx of repatriates. I use a rich dataset taken from three
wage surveys for the years 1962, 1969 and 1976. It provides enough detailed information
to restrict the wage sample to pre-existing native workers. This sample restriction is crucial
to estimate a wage response that is not contaminated by composition effects due to the

3Using variation across region-skill groups, Borjas and Monras (2016); Clemens and Hunt (2017) also
find that the supply shock induced by the inflow of repatriates had positive effects on the unemployment rate
of pre-existing natives.
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large entry of repatriates in France (and other post-1962 waves of migrants).
I estimate the impact of repatriate regional penetration on pre-post wage changes for

pre-existing groups of native workers between 1962-1968, 1968-1976 and 1962-1976.
This cross-area analysis has the advantage of identifying the total effect of immigration on
native wages (Ottaviano and Peri, 2012; Dustmann et al., 2016a). In fact, this approach
not only captures the effect of a particular supply shift on the wages of competing workers,
but also the cross-effects on the wages of workers with different skills as well as the role of
capital accumulation. However, a cross-area analysis could lead to misleading interpreta-
tions if repatriates chose their region of residence based on economic considerations, or
if pre-existing workers responded by emigrating to other local labor markets (Borjas et al.,
1997; Dustmann et al., 2005; Lewis and Peri, 2015).

In order to address the endogeneity of immigration to local economic conditions, I im-
plement an instrumental variable strategy. I follow the literature on migration and use
three distinct instruments: local climatic conditions (Hunt, 1992), distance from the send-
ing country (Peri and Sparber, 2009; Dustmann et al., 2016b) and past immigrant spatial
distribution (Altonji and Card, 1991; Card, 2001). I moreover show that pre-existing natives
did not respond to the regional penetration of repatriates between 1962 and 1968. This
result is consistent with Hunt (1992) who shows that the repatriates did not affect migra-
tion across French departments (which are smaller geographical units than regions). As
a result, the estimated wage effects between 1962 and 1968 are not contaminated by the
reallocation of native workers across local labor markets.

Over the whole period 1962-1976, I find that the influx of repatriates did not affect the
regional wage of pre-existing native workers. This finding is robust to alternative estima-
tion techniques, samples and measures of the repatriate supply shock. The insensitivity
of regional wages to the inflow of repatriates, however, masks two opposite effects: a
negative impact on wages between 1962-1968 and a positive one between 1968-1976.
These wage effects are consistent with standard economic theory which predicts a wage
response to immigration that is negative in the short-run, positive in the medium-run and
potentially null in the long-run after all adjustments have taken place (Ottaviano and Peri,
2008; Borjas, 2013).

The estimated wage effects between 1962-1968 imply an elasticity of wages with re-
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spect to the number of workers ranging from -0.9 to -1.4 and -1.2 to -2.2 after instrument-
ing.4 These estimates are stronger than the baseline estimate in Hunt (1992, p. 567, Table
4) who finds a short-run wage elasticity of -0.8 without instrumenting. This discrepancy
in our estimated wage effects is consistent with a potential bias in Hunt (1992)’s wage
analysis due to the inclusion of repatriates in the wage sample.5 In order to evaluate the
bias introduced by this inclusion, I re-estimate the impact of repatriates on wage changes
between 1962-1968 without excluding from the sample the large entry of repatriates (and
other post-1962 waves of migrants). I find a wage elasticity that is exactly the same as the
one found by Hunt (1992). This finding reconciles our results and shows that it is crucial to
focus on pre-existing groups of workers to minimize any bias due to composition effects.

I also find that the positive wage change for pre-existing native workers between 1968
and 1976 in response to the influx of repatriates offsets the negative short-run wage ef-
fects. This indicates that regional wages fully recovered 15 years after the inflow of repa-
triates. This rate of adjustment is consistent with Ruist et al. (2017) and Borjas (2016) who
respectively find that region- and skill-specific wages recover from positive supply shocks
after a decade or more. It is also in line with the literature on the dynamics of demand
shocks which finds that U.S. state-level wages tend to return to their pre-shock level after
14 to 20 years (Blanchard et al., 1992; Greenaway-McGrevy and Hood, 2011).

While the influx of repatriates had no significant impact on the change in regional
wages between 1962 and 1976, my findings point to persistent distributional effects across
skill groups. First, I find that the influx of repatriates decreased the relative wage of high
to low educated native workers at the regional level over the whole period considered
(1962-1976). This asymmetric impact lies in the fact that the influx of repatriates dis-
proportionately increased the supply of high educated workers, implying a decrease in

4The more negative effect associated with the IV estimations is consistent with the hypothesis that OLS
estimations are positively biased by endogenous immigration inflows. Moreover, this range of elasticities is
derived from the sample of men since the estimates for the sample of women is very likely to be contami-
nated by the increase in the labor market participation of pre-existing women (see Section 8).

5More specifically, ignoring the shift in the sample composition due to the inclusion of post-1962 waves
of migrants leads to underestimate the true short-run wage impact induced by the influx of repatriates. This
upward bias is consistent with the fact that the repatriates probably had higher wages on average as they
were relatively more educated than the pre-existing native workers. See also Borjas (2016); Clemens and
Hunt (2017); Peri and Yasenov (2015) for a discussion on how changes in the sample composition can affect
the measured wage effects induced by immigration.
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wage inequality between high and low educated workers.6 Second, I use variation across
region-skill groups and find a detrimental impact of repatriates on the wages of similarly
skilled native workers. This negative impact indicates that the skill groups which received
the largest inflow of repatriates experienced the smallest increase in wages (or the largest
decrease). These results are consistent with standard economic theory which predicts
that immigration should affect the wage structure permanently if the skill composition of
immigrants differs from that of natives.

The supply shock induced by the inflow of repatriates also had short-run employment
consequences. Between 1962 and 1968, I find detrimental employment effects for pre-
existing native workers at the regional level.7 This result is consistent with Hunt (1992);
Borjas and Monras (2016); Clemens and Hunt (2017) who find that the influx of repatriates
increased the unemployment rate of non-repatriates at the department level or region-
education level. I contribute to these studies by decomposing the employment effects
induced by the repatriates by gender and across skill groups. First, I show that the ad-
verse employment effects for women is stronger than for men. This asymmetric impact by
gender is consistent with the fact that female labor supply is more responsive to changes
in wage than male labor supply (Blau and Kahn, 2007; Evers et al., 2008). Second, I show
that the influx of repatriates mostly decreased the employment of native workers with a
low education level. This skill-specific displacement effect is also larger for women.

The remainder of this paper proceeds as follows. The next section provides a theo-
retical discussion on the impact of immigration on labor markets. Section 3 gives some
background on the inflow of repatriates into France at the end of the Algerian war. Sec-
tion 4 describes the data and presents some descriptive statistics on the skill differences
between pre-existing natives and repatriates. Section 5 shows the main identification
strategy and discusses all potential identification issues. While Section 6 investigates the
average wage effect induced by the inflow of repatriates, Sections 7 and 8 investigate the
distributional consequences across skill groups. I finally extend the analysis to employ-
ment outcomes in Section 9. Section 10 concludes.

6This result echoes the studies by Aydemir and Borjas (2007); Docquier et al. (2014); Edo and Toubal
(2015) which respectively show that high-skilled immigration has narrowed wage inequality in Canada,
OECD countries and France over the past decades.

7The 1975 French census does not allow me to disentangle the pre-existing workers from the repatriates.
It is therefore impossible to study the long-run employment effects induced by the repatriates.
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2 Conceptual Framework

This section provides a simple model that builds on Borjas (2003, 2014); Ottaviano and
Peri (2012); Dustmann et al. (2016b) to motivate the empirical specifications and help
interpreting the estimated parameters.

2.1 Theoretical Impact of Immigration

2.1.1 Production Function and the Wage Impact of Labor Supply Shocks

Consider a pre-shock period where an aggregate output Y is produced in a local economy
by combining physical capital K and labor L:8

Y = A · L1−α ·Kα , (1)

where A is exogenous total factor productivity (TFP) and α ∈ (0, 1) is the capital income
share. The labor input can be defined as a composite of different categories of workers
who have different skills by using a nested CES structure (Borjas, 2003; Ottaviano and
Peri, 2012). Let the labor input L be divided into different skill groups i.

L =

[∑
i

θi · Lρi

]1/ρ
. (2)

The parameters θi measure the relative efficiency of each category, with
∑

i θi = 1.
ρ = (σ − 1) /σ with σ being the degree of substitution between skill groups. In equilibrium,
profit-maximizing firms pay each skill group a real wage equal to the group’s marginal
product. We can thus express the impact of an immigration-induced increase in labor

8I follow the literature on the wage impact of immigration and assume an aggregate production function
that is linear homogeneous (See, e.g., Ottaviano and Peri (2012); Brücker et al. (2014); Borjas et al. (2012);
Edo and Toubal (2017); Dustmann et al. (2016a)). Also used in the macro-growth literature (e.g. Jones,
2005), this functional form is supported by the fact that capital and labor income shares tend to be constant
over time and similar across countries (Gollin, 2002).
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supply on the average wage of group i as follows:

dlogwi = dlogw + (1− ρ) · (dlogL− dlogLi) . (3)

By assuming the following inverse function r = Kλ, where r is the return to capital and
λ is the inverse elasticity of capital supply, we can show that dlogw = −αλ/ (1− α + λ) ·
dlogL.9 By substituting this latter expression into Equation 3, one can rewrite the wage
changes to the immigration-increase in labor supply as follows:

dlogwi = − αλ

1− α + λ
· dlogL+ (1− ρ) · (dlogL− dlogLi) . (4)

The right-hand side of Equation 4 shows how a labor supply shock can affect the
marginal productivity of pre-existing groups of workers. On the one hand, the term δ =

− αλ
1−α+λ · dlogL captures the effect of a change in the aggregate labor supply on skill-

specific wages. The parameter δ naturally depends on the elasticity of capital supply. In
the short-run, when the capital stock is fixed (i.e. the capital supply is inelastic), Equation
4 implies that immigration decreases the wage of workers in all skill groups. Immigration
thus lowers the average wage in the economy. In the long-run, however, the capital supply
is assumed to be perfectly elastic (λ = 0). The increase in the capital stock thus offsets
the initial adverse impact on average wage.

On the other hand, the last term of Equation 4 shows that immigration generates dis-
tributional consequences if the skill composition of immigrants differs from that of natives.
In particular, the skill groups that experience the largest supply shocks would be the ones
where wages decrease the most or increase the least (Ottaviano and Peri, 2008; Borjas,
2013). Equation 4 moreover indicates that even in the long-run, after all adjustments have
taken place, the distributional consequences of immigration remain (Aydemir and Borjas,
2007; Ottaviano and Peri, 2012).10

9From Equation 1, one can show that dlogw = α · [dlogK − dlogL] and dlogr = (α− 1) · [dlogK − dlogL].
Then, one can substitute dlogK in the wage equation by its expression derived by equating dlogr = λ·dlogK
and dlogr = (α− 1) · [dlogK − dlogL].

10The theoretical prediction that immigration has persistent distributional consequences hinges on the
assumption that physical capital has the same degree of substitutability with all skill groups. An alternative
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2.1.2 Measure of the Labor Supply Shock

In order to estimate the average impact of an immigration-induced increase in labor supply
on wages, I measure immigrant penetration at the regional level rather than skill-level.
Similar to Altonji and Card (1991); Goldin (1994); Smith (2012); Dustmann et al. (2013,
2016b), this strategy has the main advantage to capture the total effect of immigration
on wages (Dustmann et al., 2016a). In fact, in addition to capturing the “own” effect of
immigration on the wage of workers in a particular skill group, this approach accounts for
the complementarity effects across skill groups and across capital and labor.11

In order to define regional supply shocks, I first consider a pre-shock period (t = 0). A
change in the labor supply induced by immigration in the skill group i can thus be written
as follows:

dlogLi = log

(
N1
i · (1 +mi)

N0
i

)
, (5)

where mi = Mi/N
1
i is the relative number of immigrants in the post-shock period t = 1.

By assuming an inelastic native labor supply, one can show that dlogLi ' mi, which is
the immigration-induced percent supply shift for skill group i (Borjas, 2003; Borjas and
Monras, 2016).12 I then follow Dustmann et al. (2016b) and express skill-group specific
supply shocks dlogLi as a function of the aggregate supply shock m̄ = M/N1 as follows:

dlogLi =
sMi
sNi
· M
N1

= πi · m̄ , (6)

to this assumption is studied by Lewis (2011, 2013) who allow for capital-skill complementarity (i.e. capital
and high skilled labor are complements and capital and low skilled labor are substitutes). Capital-skill
complementarity implies that the short-run wage response to immigration disappears in the long-run – i.e.,
relative wages across skill groups are not affected by skill mix changes. See Borjas (2014, Chapter 6) and
Lewis and Peri (2015) for further complements on how capital-skill complementarity can affect the wage
impact of immigration.

11In Section 8, I measure labor supply shocks at the region-skill level in order to estimate the “own” effect
of immigration on the wage of natives with similar skills.

12See Borjas and Monras (2016); Dustmann et al. (2016b) who explore the theoretical impact of immigra-
tion on wages when assuming a labor supply that is elastic.
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where sMi and sNi are respectively the share of workers within the skill group i (in
head counts) among immigrants and natives (i.e., sMi = Mi/M and sNi = N1

i /N
1). The

parameter πi thus measures the difference in the skill distribution between immigrants and
natives. By using the properties of the CES production function and Equation 6, one can
show that:

dlogL =
∑

i
si
sL
· dlogLi = π · m̄ (7)

where π =
∑

i
si
sL
· πi is the weighted average of the relative density of immigrants

across skill groups. Based on Equation 4, the skill-specific wage impact of an immigration-
induced increase in labor supply can be written as:

dlogwi = [(δ + 1− ρ) · π + (ρ− 1) · πi] · m̄ . (8)

In order to investigate the impact of the aggregate supply shock m̄ on the average
wage of group i = 1 relative to group i = 2, one has to consider the following relative wage
equation:

dlogw1 − dlogw2 = (ρ− 1) · (π1 − π2) · m̄ , (9)

where ρ − 1 = −1/σ. The distributional effect of m̄ across skill groups depends on
the elasticity of substitution σ between the two groups and is proportional to the relative
supply shift. If the immigrant contribution to the supply of skills is mostly concentrated
within group 1, π1 > π2, the impact of immigration on the relative wage of group 1 should
be negative. This negative impact is stronger when the degree of substitution between
groups is small. Moreover, Equation 9 shows that the relative wage effects induced by
immigration across skill groups should be persistent and invariant over time.
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2.2 Labor Market Adjustments to Supply Shocks and Wage Dynam-
ics

For each local labor market, Equation 4 predicts that the average wage of pre-existing
workers should first decline in response to positive labor supply shocks. In the long-run,
however, the average wage should recover through capital accumulation in each market.13

As shown by Lewis (2011); Dustmann and Glitz (2015), the recovery of local wages could
also be due to the adoption of new technologies. By affecting the relative supply of inputs,
Lewis (2011)’s model predicts that the economy should use more intensively the input that
have become relatively more abundant through changes in production techniques, leading
to the recovery of input prices.14,15

The recovery of local wages may not only be due to within-local adjustments. In fact,
the reallocation of labor and capital across localities should also contribute to mitigate the
initial adverse effect of labor supply shocks on local wages (Borjas et al., 1997; Card, 2001;
Dustmann et al., 2005; Lewis and Peri, 2015). Borjas (2006); Boustan et al. (2010); Mon-
ras (2015a); Braun and Weber (2016); Dustmann et al. (2016b), for instance, show that
workers tend to respond to local labor supply shocks by relocating into low-immigration
areas.16 These internal flows across local labor markets spread the economic impact of
immigration to other labor markets and dissipate the shock through the national econ-
omy.17

13In Equation 1, the linear homogeneity of the production function implies that the capital stock should
increase by the same proportion as the workforce. The average wage should thus return to its pre-shock
equilibrium.

14To support this prediction, Lewis (2011) shows that, over the 1988-1993 period, mechanization and
automation was faster in US metropolitan areas with the lowest penetration of less educated immigrants –
i.e., low-skill immigration increased the use of more labor-intensive technologies. In accordance with Lewis
(2011)’s model, Dustmann and Glitz (2015) show for Germany that local labor supply shocks are mostly
absorbed through within-firm adjustments in production techniques.

15The model by Lewis (2011) differs from international trade models which suggest that immigration can
be absorbed by the economy through changes in the production mix without any changes in input prices. In
this regard, the study by Rybczynski (1955) implies that an influx of labor could simply change the output
mix through increasing the labor-intensive production and decreasing the capital-intensive production.

16There is, however, no consensus on how the inflow of immigrants in a local labor market affects native
internal migration (Borjas et al., 1997; Card, 2001; Peri and Sparber, 2011a; Foged and Peri, 2016).

17Natives may also respond to an immigration-induced increase in labor supply by moving towards other
occupations (Peri and Sparber 2009, 2011b; Cattaneo et al. 2013; Foged and Peri 2016) and acquiring more
education (Hunt, 2016).
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By affecting the level of wages, a local labor supply shock should trigger various ad-
justments within and across localities contributing to the recovery of local average wages.
Economic theory, however, does not offer any guidance on how long it takes for the aver-
age wage to recover from labor supply shocks. Although the studies by Cohen-Goldner
and Paserman (2011); Borjas (2016) investigate the adjustment of skill-specific wages
(rather than average wage) in response to immigration, they are informative on the dynam-
ics of wage adjustments. By exploiting the massive flows of Russian Jews into Israel in
the early 1990s, Cohen-Goldner and Paserman (2011) find that occupational-level wages
decline in the first year, before returning to their pre-immigration level after 7 years. Borjas
(2016) investigates the wage impact of the Mariel Boatlift and shows that the relative wage
of low-skill workers in Miami recovered after a decade.18 Moreover, Ruist et al. (2017) ex-
ploit non-experimental U.S. data to investigate the wage impact of immigration and find
that local-level wages had not returned to their pre-shock level after a decade.

The literature on the dynamic response of wages to demand shocks points to a longer
adjustment process. In their influential study, Blanchard et al. (1992) show that a demand
shock which reduces the level of employment by 1 percent in a particular U.S. state causes
an immediate detrimental wage response. After 6 years, manufacturing wages start the
recovery and return to their pre-shock level after 20 years. By using the same methodol-
ogy, Greenaway-McGrevy and Hood (2011) focus on common negative demand shocks
rather than state-specific shocks and find that wages do not reach their long-run level until
14 to 18 years after the shock. The studies by Amior and Manning (2015); Monras (2015b)
also indicate that spatial adjustments to local demand shocks take a decade or more.

3 Independence of Algeria and the Repatriation to France

The end of the Algerian conflict and the subsequent independence triggered massive
flows of people moving from Algeria to France. Mass migration to France started after

18By exploiting the large inflow of Mexican immigrants to the U.S. in 1995, Monras (2015a) also finds that
the negative wage response to this supply shock for low skilled native workers at the State level tended
to lessen during the four subsequent years (from 1996 to 1999). See also the contributions by Braun and
Weber (2016); Colas (2016) who respectively analyze the dynamic effects of local labor supply shocks on
the German and U.S. labor markets by using a dynamic model of regional labor markets.
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the signature of the Accords of Evian – a ceasefire agreement – on March 18, 1962 and
mostly took place after the referendum held in France approving them on 8 April 1962. On
3 July 1962, France officially recognized the independence of Algeria after an eight-year
war.

According to the French census implemented in March 1968, one million of people
moved to France over the 1962-1968 period. This large influx mostly occurred between
April and December 1962 (McDonald, 1965; Zytnicki, 1998; Moumen, 2010), with a peak
during the summer where 500,000 repatriates arrived in France (Baillet, 1975).

Figure 1 presents the flows of people moving from Algeria to France between 1962
and 1968. Over the 992,900 repatriates who came to France between 1962 and 1968, 60
percent (i.e., 576,888 repatriates) arrived in France between March and December 1962.
This peak was then followed by a continuous decline in the inflow of repatriates from
Algeria. Figure 1 clearly illustrates that the end of the Algerian conflict led to a substantial
and rapid influx of repatriates to France in 1962. The exogenous timing of this massive
influx leads Hunt (1992); Borjas and Monras (2016) to exploit this natural experiment in
order to investigate the labor market effects of immigration.19

Figure 1 also presents the composition of inflows by nationality at birth. Most repatri-
ates who emigrated to France over the period were French by birth and, therefore, had a
French origin. From March to December 1962, 91.1 percent of the repatriates were French
by birth, among which 20.2 percent were born in metropolitan France. The remaining 8.9
percent were Algerian by birth, or born with another nationality. The over-representation of
French-born repatriates implies that the exodus from Algeria differs from other migration
contexts where immigrants and natives are imperfect substitutes due to language ability
differences (Peri and Sparber, 2009; Peri, 2016). By following the same education system
and passing identical exams, repatriates and natives do not differ in terms of their lan-
guage ability and other cultural traits (McDonald, 1965). Moreover, the repatriates should
not have any particular issues with the transferability of their learning. As a result, natives
and repatriates with similar observable skills (e.g., education, occupation and age) should
be very close substitutes. The repatriation to France therefore offers a unique opportunity
to better understand how labor markets respond to supply shocks.

19See also the contribution by Clemens and Hunt (2017) who revisit the impact of the inflow of repatriates
on native employment opportunities between 1962 and 1968.
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4 Data and Descriptive Statistics

This section presents the data used to estimate the effects of repatriates from Algeria on
wages, employment and internal migration of pre-existing native workers. After describing
the data and selected sample, I provide some descriptive statistics about repatriates and
natives.

4.1 Data

This paper uses five individual datasets collected by the French national institute (INSEE):
the censuses from 1962 and 1968 as well as three wage surveys published in 1964, 1970
and 1977 (“Enquête Formation et Qualification Professionnelles” or FQP). These datasets
provide detailed, comparable and coherent information on demographic, economic and
social characteristics at the individual level. I use the 1968 French census to measure the
repatriate-induced increase in labor supply. The FQP allows me to examine the dynamics
of the impact of repatriates on the wages of pre-existing groups of workers.

4.1.1 Census Data

I use the 1962 and 1968 census extracts. They respectively cover a random sample of
5 percent and 25 percent of the French Population. The very large 1968 census extract
allows me to infer with precision the number of repatriates who came to France after the
Algerian war of independence.

I restrict my attention to the repatriates who arrived in France between March and
December 1962.20 The census indeed distinguishes two sub-periods for the year 1962:
January to February and March to December. As the outflow of people following the Al-
gerian independence starts mostly in April and further intensified in the summer of 1962,
I exclude the individuals who immigrate to France in January and February. I also ex-
clude the repatriates from Algeria who arrived in France between 1963 and 1968 as their
migration could have been driven by economic concerns.21

20I use the department of residence on first January 1962 (e.g., a French department or Algeria) and the
year of immigration to France to infer the number of repatriates.

21In their studies on the labor market impact of the repatriation into France, Hunt (1992); Borjas and
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The 1968 census allows me to compute the size of the native population which prevails
before March 1962. Specifically, I use the department of residence on first January 1962
(e.g., a French department or Algeria) to infer the number of pre-existing natives. As in
Borjas (2003); Ottaviano and Peri (2012), I define a native as a person born in France or
outside France with the French citizenship.

As in Hunt (1992); Borjas and Monras (2016); Clemens and Hunt (2017), I exploit the
French censuses of 1962 and 1968 to investigate the impact of repatriates on the employ-
ment opportunities of pre-existing native workers.22 I also exploit these two censuses to
investigate the impact of repatriates on native internal migration across French regions.
It is important to notice that the 1962 census was implemented in March, just before the
massive arrival of repatriates during the summer (see Section 3). As a result, this census
“provides data describing conditions before the arrival of the repatriates” (Hunt, 1992, p.
562).

4.1.2 Wage Data

The wage data are taken from three surveys called “Enquête Formation et Qualification
Professionnelles” (FQP) and published by the INSEE in 1964, 1970 and 1977. They cover
a random and representative sample of workers and respectively have 14,676 observa-
tions, 23,305 observations and 39,103 observations with positive salary income. I use
these data to estimate how the wages of pre-existing native workers respond to the inflow
of repatriates from Algeria.

The FQP reports workers net annual wages, as well as various information on socio-
economic characteristics such as age, nationality at birth, gender, region of residence,
education level, sector of activity, year of the first job, etc. In order to study the wage
change of pre-existing native workers in response to immigration, I exclude from the sam-
ple all workers (i) who arrived in France after 1961 and (ii) who start their professional
career after 1961. Because the 1964 FQP has no information on the year of arrival to

Monras (2016); Clemens and Hunt (2017) deal with the repatriates who arrived in France between 1962 and
1968. Hunt (1992) moreover excludes all repatriates whose family name was Arab or Berber and, therefore,
restricts her analysis to the repatriates with a European origin.

22Notice that it is not possible to extend the employment analysis by using the 1975 French census be-
cause it provides no information to distinguish the repatriates from pre-existing populations.
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France, I restrict the wage sample to the natives who lived in 1959 in metropolitan France.
As no information on the country of birth is available, I define a native worker as anyone
born with the French nationality. This definition is more restrictive than the one generally
used in the literature which would also consider the non-French citizens born in France as
natives (Borjas, 2003; Ottaviano and Peri, 2012; Edo and Toubal, 2017). Moreover, this
definition are very unlikely to affect the empirical results as the population of workers born
in France with a foreign nationality is negligible, representing only 1 percent of the total
population of workers according to the 1968 census.

The 1964 FQP reports the net annual wages for 1962. I thus use 1962 as the "pre-
arrival" year.23 The use of 1962 rather than 1961 wages should bias the estimated impact
of the inflow of repatriates on the wage change of natives toward zero if some wage ad-
justments already occurred in 1962. In the 1964 FQP, wages are reported as a categorical
variable. I impute annual wages as follows: 3,500 for less than 4,000 Francs, 4,500 for
4,000-4,999 Francs, 5,500 for 5,000-5,999 Francs, 7,000 for 6,000-7,999 Francs, 9,000 for
8,000-9,999 Francs, 12,500 for 10,000-14,999 Francs, 17,500 for 15,000-19,999 Francs,
27,500 for 20,000-34,999 Francs, 42,500 for 35,000-49,999 Francs, 55,000 for 50,000
Francs and more.

The 1970 and 1977 FQP data report the net annual wages of workers for the years
1969 and 1976, respectively. In these data, the wage variable is continuous. The structure
of these surveys allows me to only consider the native workers who were in France before
1962 which is the year of the migration shock. As a result, these wage data allow me to
compute the mean log annual wage of pre-existing native workers to measure the price of
labor for the years 1962, 1969 and 1976.24

Table 1 reports the sample size used to compute the average wage of pre-existing
native workers for each region in 1962, 1969 and 1976. After all sample restrictions, I
have an average number of 9,408 individual observations per year to compute region-
skill specific wages for the sample of men, against 3,565 observations for the sample of
women.

23Whereas Hunt (1992) uses another wage dataset, she also had to use the year 1962 to measure the
wage of pre-existing workers.

24Since wages are always reported in nominal terms, I deflate the data using the French Consumer Price
Index provided by the INSEE.
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In the empirical analysis, I divide each local labor market into eight skill groups. I
therefore compute mean wages on the basis of an average yearly sample size of 56
observations for men and 21 observations for women. As the empirical estimates may
be sensitive to the sample size used to compute average wages, I will use alternative
definition of skill groups to increase the sample size per group and have a more precise
measure of region-skill specific wages.

4.1.3 Selected Sample

I restrict the empirical analysis to individuals aged from 18 to 64, who are in the labor
force (i.e., employed or unemployed) and not enrolled at school. I also exclude the self-
employed (farmers and entrepreneurs) since the income-setting mechanism in these oc-
cupations should differ from the wage-setting of all other workers. I systematically use
weights computed by the INSEE when aggregating the data. The weight indicates the
number of individuals each observation represents in the total population.

As emphasized in Hunt (1992); Borjas and Monras (2016); Clemens and Hunt (2017),
the geographical dimension is the main relevant source of variation to study the labor
market impact of the influx of repatriates into France. I thus use the 21 French regions
to compute local supply shocks.25 While Hunt (1992) uses the 88 French departments,
I exploit a larger level of aggregation as the wage data only provide information at the
regional level.26

In order to study the nature of the repatriate-induced supply shift across different skill
groups and its effect on the wage structure, I decompose the sample across education
groups and occupations. I use four education groups:

• A high education group composed of people who have a college degree, some col-
lege or a French diploma giving access to the university (i.e., “Baccalauréat”).

• A medium education group composed of people who have a high school degree
(such as “CAP” or “BEP”) and a French diploma giving access to high school (i.e.,

25I exclude Corsica from the sample as the wage data do not report any wage information for this region.
Hunt (1992) also excludes Corsica from the analysis.

26Using large geographic areas has the advantage to limit any bias in the estimated wage impact of
immigration arising from the reallocation of the native labor supply to to other localities (Borjas, 2006).
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“BEPC”).

• A low education group composed of people who have an elementary school diploma
(i.e., “CEP”).

• A very low education group composed of people who have no diploma.

Using four education groups is enough rich to analyze the nature of the supply shock
induced by the repatriates across education groups and provides enough observation
to compute the average wage for each group.27 The empirical results are robust to using
three and six education groups rather than four. To build six educational categories, I break
down the group of high educated individuals into college graduates and college dropouts
and the group of medium educated people into high school graduates and high school
dropouts. With the two lowest education groups, I thus have six educational categories.
The classification with three educational categories merges the groups of primary and
pre-primary education.

When estimating the impact of repatriates on the employment and internal migration
of pre-existing native workers, I have to use the 1962 census. This census, however,
does not report the educational attainment for 54.5 percent of non-students individuals
aged 18-64. By analyzing the educational composition of the French population in 1962
and 1968, Monfort (1972) reports that the social importance of having a diploma could
have led individuals with no education to not report that information. I thus follow Monfort
(1972)’s suggestion and assume that all individuals who do not report their education level
have no diploma (i.e., a very low level of education).

The censuses and FQP data also have precise information on the sector of activity
of workers (i.e. service, agriculture, construction and industry). Given the fact that the
repatriates disproportionately increased the number of workers in service occupations
(e.g. administrative, trade and banking activities, transport sector, car mechanic, army
and other civil servants occupations), I define two broad occupational groups: service and
non-service occupations. The non-service occupations regroups all activities related to
agriculture, construction and industry.

27Borjas and Monras (2016); Clemens and Hunt (2017) also use four education groups to investigate the
impact of repatriates on native employment at the education-region level.
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4.2 Descriptive Statistics

According to the 1968 French census, the repatriates who arrived in France between
March and December 1962 represented 1.6 percent of the pre-existing native labor force.
The inflow of repatriates increased the workforce by 1.8 percent for the sample of men and
1.3 percent for the sample of women. This supply shift was unevenly distributed within the
pre-existing native population: the inflow of repatriates disproportionately increased the
supply of high educated workers, in the south of France and within service occupations.

As pointed out by several studies,28 many repatriates settled in the south of France be-
cause of its proximity to Algeria in terms of climatic conditions and geographical distance
and because they were composed of many Algerian-born people who settled there during
the Algerian war of independence (1954-1962).

Figure 2 shows that male and female repatriates disproportionately increased the work-
force in southern regions, such as Provence-Alpes Côte d’Azur, Languedoc-Roussillon,
Midi-Pyrénées and Rhône-Alpes. In contrast, northern regions (such as Nord-Pas-de-
Calais which is the most northern region in France) experienced a small increase in their
labor force due to the repatriates. Figure 2 also shows that these local supply shocks were
always stronger for the sample of men. In Provence-Alpes Côte d’Azur, e.g., male repatri-
ates increased the male labor force by 6.6 percent, while female repatriates increased the
female labor force by 5.1 percent.29

Table 2 reports the distributions of pre-existing natives and repatriates across educa-
tion, age and occupation groups. For each group, I first compute the relative density of
repatriates (i.e., πi = (Mi/M) / (N1

i /N
1) as we have seen in Section 2.1.2 – Equation 6).

This measure captures the difference in the skill distribution between repatriates and na-
tives. I also compute the percent supply shift induced by the repatriates (i.e., mi = Mi/N

1
i

as we have seen in Section 2.1.2 – Equation 5).
In Table 2, the decomposition across education groups shows that the relative density

28See, e.g., Hunt (1992); Okkerse (2008); Borjas and Monras (2016) for economic studies and McDonald
(1965); Baillet (1975); Zytnicki (1998) for historical studies.

29This differential increase in labor supply is partly due to differences in participation rates. In fact, the
participation rate of female repatriates is lower than for female natives (respectively 35.4 vs 42.3 percent),
whereas the participation rate of male repatriates is higher than for male natives (respectively 92.0 vs 90.1
percent) – see Appendix-Table 9.
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of repatriates is the strongest within the high educated group – i.e., the inflow of repa-
triates disproportionately increased the supply of high educated workers.30 As a result,
the male native workforce with a high level of education increased by 2.3 percent, against
1.7 percent in the lowest educational categories. For the sample of women, the influx of
repatriates increased the relative supply of high and medium educated native workers by
more than 1.5 percent, against 1.0 percent for the two lowest educational categories.31,32

Table 2 also indicates that the repatriates are over-represented in the cohort aged
30-44 and in service occupations (such as professor and scientific profession, teachers,
health professions and administrative employees).33 More specifically, the inflow of repa-
triates increased the relative number of workers in service occupations by 2.6 percent
for men and 1.5 percent for women. It increased the number of workers in non-service
occupations by 1.1 percent for men and 0.4 percent for women.

5 Empirical Strategy

5.1 Econometric Equation

In order to estimate the impact of a sudden and massive inflow of migrants on the la-
bor market outcomes of natives, a common approach is to implement a difference-in-
differences strategy by comparing wage (or employment) changes in the regions affected
by the immigrant inflow to wage (or employment) changes in unaffected regions with simi-
lar characteristics (Card, 1990; Borjas, 2016; Peri and Yasenov, 2015; Foged and Peri,
2016; Tumen, 2016). Instead of using a post-treatment dummy, some studies rather
use a measure of immigrant penetration across geographical areas to define a variable
with different "treatment intensity" (Altonji and Card, 1991; Hunt, 1992; Dustmann et al.,

30The fact that the repatriates were more skilled than the pre-existing labor force is also documented in
Baillet (1975); Borjas and Monras (2016); Clemens and Hunt (2017).

31Conditional on education, the percent supply shifts induced by the repatriates are always weaker for
women. This is partly explained by the lower participation rate of female repatriates relative to male repatri-
ates (Appendix-Table 9).

32As shown in Appendix-Table 10, the increase in the relative supply of high educated workers took place
for most regions.

33These facts are also documented by French studies, e.g. Baillet (1975); Zytnicki (1998).
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2016b; Borjas and Monras, 2016; Clemens and Hunt, 2017).34 I also use a difference-
in-differences setting with variable treatment intensity and estimate the following baseline
equation:

4logwijr = α + β · 4mr + δij +4εijr , (10)

where,

• 4logwijr = logw1
ijr − logw0

ijr is the change in the wage of pre-existing native workers
between two points in time in region r, education i and occupation j (t = 0 for the
pre-migration period and t = 1 for the post-migration period).

• 4mr = Repatriatesr/Natives
1968
r is the change in the pre-existing native labor supply

due to the inflow of repatriates from Algeria in region r.

• δij is a vector of skill fixed effects to control for all skill group-specific change in
wages.

• 4εijr is the error term which captures all the determinants of native wage changes
in region-skill groups other than the response to the inflow of repatriates.

Differencing has the advantage to eliminate all time-invariant regional characteristics that
may affect the level of wages and the spatial distribution of repatriates. The parameter β
identifies the effect of the inflow of repatriates across regions on the change in the wage
of pre-existing native workers in a particular region-skill group before (t = 0) and after
(t = 1) the supply shift. More specifically, it gives the percentage change in the wage of
a particular skill group in response to a percentage point change in the size of the native
labor force due to the inflow of repatriates.

In Equation 10, I do not assign repatriates to a particular skill group – i.e., 4mr is
not specific to skill groups. The parameter β thus identifies the total wage effect due to

34Friedberg (2001) also uses a difference-in-differences estimation to investigate the labor market impact
of the massive immigrant flows of Russian Jews into Israel in the early 1990s at the occupational level. See
also the contributions by Goldin (1994); Peri (2012); Smith (2012); Monras (2015a); Foged and Peri (2016)
who use first-difference estimations to identify the labor market impact of immigration.
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an immigration-induced increase in labor supply as derived in Equation 4. This estimation
strategy is similar to Altonji and Card (1991); Goldin (1994); Smith (2012); Dustmann et al.
(2013); Monras (2015a); Dustmann et al. (2016b); Ortega and Verdugo (2017) and has
several advantages. First, as explained in the theoretical section, the estimate of β does
not only capture the effect of a particular supply shift on the wages of competing workers, it
also captures the complementarity effects induced by the increase in the supply of workers
with different skills and by capital accumulation (Dustmann et al., 2016b).35 Second, this
approach does not depend on pre-assignment of workers to particular skill groups. It thus
avoids any potential mismeasurement of the repatriate supply shock due to the possibility
that repatriates downgrade their skills (Dustmann et al., 2013). Third, since the variable of
interest varies at a more aggregated level than the dependent variable, the estimation of
Equation 10 is expected to be more efficient (Friedberg, 2001; Boustan et al., 2010).36

Dynamics of wage adjustment. In order to investigate the wage dynamics of labor
supply shocks, I estimate Equation 10 for post-migration periods. First, I estimate the
effect of 4mr on the wages of pre-existing native workers between 1962-1968. I then
extend the period of analysis to 1976 in order to investigate the dynamics of local wage
adjustments to the repatriate supply shock measured by4mr = Repatriatesr/Natives

1968
r .

I thus also estimate how 4mr affects the wages of pre-existing native workers between
1968-1976 and 1962-1976.

Measure of the labor supply shock and additional covariates. The baseline measure
of the local supply shock induced by the repatriates is4mr, which is the ratio of repatriates
to the pre-existing native workforce which prevails in 1968. I use the 1968 native workforce
as denominator for three main reasons. First, it is very close to Hunt (1992) who takes
the ratio of repatriates to the 1968 workforce to capture the repatriate supply shift. It is
also similar to the other studies on the employment impact of the repatriates (Borjas and

35More generally, the parameter β accounts for all channels through which a labor supply shock can affect
local wages. Dustmann et al. (2016b, p. 53) therefore conclude that “this approach identifies a meaningful
and policy relevant parameter”.

36As expected, I find very similar point estimates when aggregating wages at the regional level but with
larger standard errors.
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Monras, 2016; Clemens and Hunt, 2017). Second, this measure is computed by using
the French census of 1968 which covers a very large sample of the population. The local
supply shocks induced by the repatriates are therefore measured with high precision and
should not lead to any attenuation bias due to measurement errors (Aydemir and Borjas,
2011). Third, the measure 4mr is consistent with factor demand theory which suggests
to capture immigration-induced supply shocks by taking the total inflow of migrants as
a share of the pre-existing native workforce in the post-shock period (as indicated by
Friedberg, 2001; Borjas, 2003; Borjas and Monras, 2016 and shown in Section 2.1.2).

One important issue when using the native workforce in the post-shock period as de-
nominator is the potential endogeneity of the native labor supply to the inflow of repatriates
(Borjas et al., 1997; Borjas and Monras, 2016). In fact, the inflow of repatriates in a par-
ticular labor market could induce a change in the native labor supply in that market. This
native response should lead to mismeasurement in the “true” supply shock induced by the
inflow of repatriates and, therefore, should bias toward zero the estimates of β. As shown
by Borjas and Monras (2016), a way to deal with this measurement issue is to include the
log change of pre-existing native workers as a covariate in the model. In the empirical
section, I therefore show that my results are robust to the inclusion of the change in the
number of pre-existing native workers at the regional level over the period considered.37

In order to avoid the potential endogeneity of the native labor supply to the immigration
variable, Borjas et al. (1997); Peri (2012); Peri et al. (2015); Dustmann et al. (2016b) rather
use immigration as a percentage of the initial workforce to capture the immigrant supply
shock. In the empirical section, I thus test the robustness of my estimates by using the
following measure: 4m1962

r = Repatriatesr/Natives
1962
r . Because some studies measure

the immigrant penetration by using the total workforce as denominator instead of the native
workforce (Cohen-Goldner and Paserman, 2011; Dustmann et al., 2016b), I also show that
my estimates are robust to using the following definition of the supply shock induced by
the repatriates: 4m1962,all

r = Repatriatesr/(total Workforce)1962r .
As an additional robustness test, I also follow Basso and Peri (2015); Peri et al. (2015);

37In order to compute the log change in the number of pre-existing native workers between 1962-1968,
I use the French censuses of 1962 and 1968. Since the 1975 French census cannot be used to isolate
the number of pre-existing workers, I compute the log change in the number of pre-existing native workers
between 1968-1976 and 1962-1976 by using the sample of workers from the wage data.
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Ruist et al. (2017) in including an index of sector-driven labor demand growth from Bartik
(1991) in the econometric equation. This additional covariate controls for labor demand
changes at the regional level. It is equal to4indexr =

∑
j

(
s0jr ·

(
4Emplj/Empl0j

))
, where

s0jr is the share of male employment in sector j in the total employment of region r at time
t0 and 4Emplj/Empl0j is the growth in male employment between t0 and t1 in sector j. I
use two sectors of activity (j = 2): service and non-service occupations.38

Weighting and clustering. I estimate Equation 10 using weighted least-squares, where
the weights are equal to

(
n1
ijrn

0
ijr

)
/
(
n1
ijr + n0

ijr

)
: n1

ijr and n0
ijr being the number of obser-

vations used to compute the dependent variables in each region-skill cell at time t = 0 and
t = 1.39 The same weights are, for instance, used in Hunt (1992); Smith (2012); Borjas
and Monras (2016); Clemens and Hunt (2017); Ortega and Verdugo (2017) to estimate
the causal impact of immigration on native wages from a first-difference equation.40

The standard errors from the estimated parameters of Equation 10 need to be adjusted
for clustering at the regional level. In fact, wages may be correlated across skill groups
within the same region, leading to correlated errors (Moulton, 1990). I thus account for
the possibility of a within-group correlation of random disturbances by clustering standard
errors at the regional level.41

38The results presented in Table 3 are robust to using four sectors of activity instead of two and to using
wage growth instead of employment growth. The results are available upon request.

39Weighting the regressions allows (i) to achieve more precise estimates by correcting for heteroskedas-
ticity and (ii) to provide an average wage effect that accounts for local population sizes (Solon et al., 2015).

40Dustmann et al. (2016b) rather use local employment in the pre-shock migration period as regression
weight. Unless otherwise specified, all the results presented in the present paper are robust to the weight
used in Dustmann et al. (2016b).

41With only r = 21 clusters, I may have too few clusters to get unbiased standard errors (Cameron et al.,
2008). More specifically, with a small number of clusters, it is likely that inference using the cluster-robust
estimators provides lower standard errors than using OLS estimates. However, as I indicate in the empirical
section, the baseline estimates of 4mr on the wage changes of pre-existing native workers are (i) less
precise when using clustering techniques indicating that standard errors need to be adjusted for clustering
and (ii) robust to the implementation of the wild cluster bootstrap method from Davidson and MacKinnon
(2010).
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5.2 Endogeneity of Location Choices

The empirical strategy correlates skill-specific wages and some measure of immigrant
penetration across geographical areas. As is well known from the literature, this spatial
correlation approach may lead to biased results as immigrants and natives are not ran-
domly distributed across local labor markets (Borjas et al., 1997; Dustmann et al., 2005;
Lewis and Peri, 2015). First, immigrants tend to cluster in geographical areas with thriving
economies. Such behaviors create a spurious positive correlation between immigration
and local economic conditions. Second, “natives may adjust to the immediate impact of
immigration in an area by moving their labor or capital to other localities” (Borjas, 1987,
p. 15). By diffusing the impact of immigration from the affected local labor markets to the
country, native internal migration can bias the estimated impact of immigration on local
wages (Borjas, 2014, Chapter 6).

This section shows how I address the bias arising from the endogenous location of
repatriates and investigates the impact of repatriates on native internal migration.

5.2.1 Endogenous Location of Repatriates

As indicated by Okkerse (2008, p. 8), exploiting natural experiments tend to overcome
the problem of endogenous location as immigration is politically motivated and, therefore,
exogenous to labor market conditions.42 Friedberg and Hunt (1995, p. 37) moreover
indicate that the timing of the repatriation to France “was exogenous and the location of
the repatriates determined to a large extent by climate (and proximity to port of arrival).”43

For these reasons, the potential (upward) bias of β from Equation 10 introduced by the
endogenous location of repatriates should be small.

As indicated in Peri (2016, p. 25), however, the suddenness of this migration episode
does not necessarily guarantee the exogeneity of the spatial distribution of repatriates
who could have chosen the regions with the best employment prospects and growing
wages. To address this endogenity issue, I follow the existing literature in implementing an
instrumental variable strategy based on three alternative instruments. A valid instrumental

42Similar arguments are given by Bratsberg and Raaum (2012); Borjas (2016).
43This is supported by Figure 2 which shows that the labor supply shock induced by the repatriates is

mostly concentrated in southern regions.
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variable should predict differences in repatriate regional penetration for reasons unrelated
to changes in local labor market opportunities.

Baseline instrument: rainfall intensity. I follow Hunt (1992) in using an instrument
related to regional climatic conditions. I use the log number of rainfall days per year at the
regional level. This instrument should be (i) correlated with the distribution of repatriates
across regions but (ii) uncorrelated with the unobserved component of wage growth in the
region. First, as shown empirically by Hunt (1992) and also suggested by French studies
on the repatriates (see, e.g., Baillet, 1975; Zytnicki, 1998), climatic conditions played an
important role in shaping the settlement decisions of repatriates. They mostly settle in
the south of France where the climatic conditions are close to Algeria. Second, rainfall
intensity is very likely to be exogenous to demand shocks or wage growth at the regional
level.

I measure rainfall intensity by taking the average number of rainfall days per year for
each capital’s region over the 1981-2010 period.44,45 These regional averages should bet-
ter reflect the expectations of people in their settlement decisions relative to a single year
with potentially extreme climatic conditions. Moreover, this average measure is unlikely
to affect the explanatory power of the instrument since the rainfall intensity across French
regions remained stable over the 1956-1997 period (Lebourgeois et al., 2001).

The validity of the instrument is confirmed by the first-stage estimates of the empirical
analysis. They indicate a strong negative and significant relationship between the instru-
ment (i.e., the log number of rainfall days per year) and the endogenous variable (i.e., the
number of repatriates as a share of the native labor force), indicating that the repatriates
tended to settle in southern regions where rainfall intensity is the lowest. Moreover, the

44These statistics are provided by “Météo France” which is the French meteorological institute.
45The capital of regions is generally the biggest city in the area. As capital, I thus use Paris for the region

Île-de-France, Tours for the region Centre, Dijon for the region Bourgogne, Besançon for the region Franche-
Comté, Le Havre for the region Haute-Normandie, Caen for the region Basse-Normandie, Lille for the region
Nord-Pas-de-Calais, Amiens for the region Picardie, Metz for the region Lorraine, Strasbourg for the region
Alsace, Reims for the region Champagne-Ardenne, Nantes for the region Pays de la Loire, Rennes for the
region Bretagne, Bordeaux for the region Aquitaine, Poitiers for the region Poitou-Charentes, Limoges for the
region Limousin, Toulouse for the region Midi-Pyrénées, Montpellier for the region Languedoc-Roussillon,
Lyon for the region Rhône-Alpes, Clermont-Ferrand for the region Auvergne and Marseille for the region
Provence-Alpes-Côte d’Azur.
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F-test of excluded instrument is always higher than 45 in the first-stage regressions. As a
result, the IV estimates based on this instrument should not suffer from a weak instrument
problem (Stock et al., 2002).

Alternative instrument I: distance to Algiers. The first alternative instrument is the
log distance between the port of Algiers and each capital’s region. This instrument should
affect the location choice of repatriates across regions and should not be correlated with
local economic shocks. It is inspired from several studies who use distance to border to
estimate the causal impact of immigration on the labor market: Angrist and Kugler (2003)
exploit distance from the Yugoslav conflict and European countries to predict immigration,
Kugler and Yuksel (2008); Peri and Sparber (2009); Peri (2012); Edo and Rapoport (2017)
use the distance from immigrant origin countries and U.S. States to build their instrument
for immigration flows and Dustmann et al. (2016b) use distance to Czech border to instru-
ment the relative increase in the local labor supply induced by the influx of Czech workers
at the city level.

The first-stage regressions always provide larger F-tests than the lower bound of 10
suggested by the literature on weak instruments. As a result, the geographical distance
between French regions and Algiers is a reasonably strong instrument.

Alternative instrument II: shift-share instrument. In order to address the bias arising
from the endogeneity of immigrants’ location choices, the literature on migration generally
exploits the historical distribution of immigrants across local labor markets as instrument
(Altonji and Card, 1991; Card, 2001; Cortes, 2008; Peri, 2012; Borjas, 2014). In their
studies on the labor market impact of the repatriates from Algeria, Hunt (1992); Borjas and
Monras (2016); Clemens and Hunt (2017) use a similar instrument to predict their spatial
distribution. This instrument is based on the idea that past settlements of immigrants can
predict subsequent flows across locations through network effects, while past immigrant
concentrations should be uncorrelated with current unobserved economic shocks (Ruist
et al., 2017). The network effect is expected to be particularly strong between immigrants
with the same cultural, linguistic and educational background (Dustmann et al., 2005).

I exploit this “network justification” and use the spatial distribution of of Algerian-born
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people for a given origin-education group to predict the regional distribution of repatriates
from that origin-education group. I use four origin groups (French by birth and born in
France, French by birth and born in Algeria, Algerian by birth and others as discussed
in Section 3) and four education groups (high, medium, low and very low as discussed in
Section 4.1.3). I exploit the 1962 French census to infer the initial number of Algerian-born
people (aged 18-64) residing in France before the exodus for each origin-education group
across regions. I then compute the imputed number of repatriates (i.e., ̂Repatriates1968r )
for each region by multiplying the spatial distribution of Algerian-born people from a given
origin-education group by the total number of repatriates from that group, as follows:

̂Repatriatesr =
∑
n

∑
i

Algerian− bornnir (1962)

Algerian− bornni (1962)
×Repatriatesni . (11)

Because the current native labor supply Natives1968r could be endogenous to the inflow
of repatriates, I also predict the number of pre-existing natives across French regions as
follows:

N̂atives1968r =
∑
i

Nativesir (1962)

Nativesi (1962)
×Nativesi (1968) . (12)

I exploit the French census of 1962 to infer the pre-exodus spatial distribution of natives
by using four education groups (high, medium, low and very low as discussed in Section
4.1.3). I can finally compute the following shift-share instrument:

4m̂r = ̂Repatriatesr/N̂atives
1968
r . (13)

The first-stage estimates indicate a strong positive correlation between the instrument
and the ratio of repatriates to pre-existing natives – the F-test of exclusion is above 300.

The instrument 4m̂r is more powerful than the two other ones (i.e., rainfall intensity
and distance to Algiers). However, as is well known from the literature, the shift-share
instrument requires strong identifying assumptions (Hanson, 2009; Borjas, 2014; Lewis
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and Peri, 2015; Ruist et al., 2017). In fact, this instrument would be invalid if, for instance,
the local economic conditions that influence immigrant settlement patterns are persistent
over time. Although more powerful, 4m̂r is also less likely to satisfy the IV exclusion
restriction than the other instruments. However, the use of the shift-share instrument may
still be informative on the causal impact of migration on wages since “in some scenarios,
it will be preferable, in terms of learning about β, to use a strong instrument that may not
satisfy the exclusion restriction rather than a weak one that does” (Conley et al. 2012, p.
268).

Clemens and Hunt (2017) underline an additional limitation of the shift-share instru-
ment. The fact that the statistical relationship between 4mr and 4m̂r is mostly driven
by their denominator can lead to spurious correlation between the instrument and the en-
dogenous variable. To address this potential issue, I follow Clemens and Hunt (2017)’s
suggestion and show that my results are robust to the specification correction proposed
by Kronmal (1993). The idea is to split the ratio 4mr into the numerator and the denom-
inator, apply a log transformation and instrument the log number of repatriates by the log
predicted number of repatriates based on Equation 11.

5.2.2 Endogenous Location of Non-Repatriates

Following the two empirical strategies proposed by Borjas (2006) and Peri and Sparber
(2011a), Appendix-Table 11 reports the estimated impact of repatriates on the internal mi-
gration of pre-existing natives. I do not find any evidence that the regional supply shocks
induced by the inflow of repatriates affected the mobility of pre-existing natives across re-
gions between 1962 and 1968.46 This result is consistent with Hunt (1992) who shows
that the repatriates did not affect migration across French departments (which are smaller
geographical units than regions). As a result, the estimated impact of repatriates on the
change in regional wages between 1962 and 1968 are not biased by native internal mi-
gration.47

46Because the 1975 census does not allow me to disentangle the pre-existing workers from the repatri-
ates, I cannot extend this analysis to the period 1968-1975.

47More generally, as indicated by Borjas (2016); Peri (2016), the estimated short-run wage effects of
immigration should not be contaminated by local labor market adjustments when exploiting sudden and
unexpected influx of people.
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The left-hand side of Appendix-Table 11 is based on the strategy proposed by Borjas
(2006). It investigates the impact of repatriates on the out-migration rate of pre-existing
natives with education i living in region r between 1962 and 1968. As proposed by Borjas
(2006, 2014), I compute the out-migration rate by dividing the total number of out-migrants
from region r and the total number of natives living in that region in 1962.48 The right-hand
side of Appendix-Table 11 is based on the strategy proposed by Peri and Sparber (2011a)
and provides a direct test for displacement. I precisely follow their preferred specification
and regress the change in the pre-existing native population standardized by the initial
native population on the number of repatriates standardized by the initial native popula-
tion.49,50

All regressions presented in Appendix-Table 11 include education fixed effects. I also
cluster the standard errors at the regional level and weight each regression by (n1968

ir n1962
ir ) / (n1968

ir + n1962
ir ),

where n1968
ir and n1962

ir represent the number of pre-existing natives in each region-education
group in 1968 and 1962, respectively.

I report the estimated impact of repatriates on the mobility and displacement of pre-
existing male natives, high educated male natives and female natives.51 The first specifi-
cation reports OLS estimations, while the other report IV estimations using rainfall inten-
sity (specification 2), distance from Algiers (specification 3) and past immigration patterns
(specification 4) as instruments. As already emphasized in Section 5.2, the F-statistic
indicates that the IV estimates do not suffer from a weak instrument problem. The IV
estimates are always insignificant, indicating that the regional penetration of repatriates
did not lead to native outflows between 1962 and 1968. As a result, the wage elasticity
to immigration estimated over the 1962-1968 period is not biased by native reallocation
across regions.

48The 1968 census information not only provide individuals’ region of residence at the time of the census,
but also on first January 1962 (before the exodus from Algeria). I thus use the 1968 census to infer the
number of out-migrants and use the 1962 census to infer the total number of natives living in the “original”
region of residence (that is, the region of residence in 1962).

49I use the French censuses of 1962 and 1968 to compute the dependent and explanatory variables.
50Under this specification, the estimated coefficient translates into the number of natives who respond

to one extra repatriate in the region. This specification is very close to Card (2007) and implemented, for
instance, in Monras (2015a); Sá (2015).

51I use the subgroup of high educated natives as geographic mobility is a more important adjustment
margin for skilled workers (Molloy et al., 2011; Sá, 2015).
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5.3 Other Identification Issues

An additional source of bias may come from sampling errors in the measure of 4mr due
to small sample sizes (Aydemir and Borjas, 2011). Indeed, any measurement error in the
computation of regional immigrant penetration should lead to an attenuation bias in the
estimated wage response to the influx of repatriates. However, this potential bias should
be very limited in the present paper since I measure the ratio of repatriates to natives
at the regional level (rather than departments or smaller geographical units) and use the
very large 1968 census extract which forms a 25 percent random sample of the population.
In any case, the IV strategy should correct for the attenuation bias in estimating the wage
effects of immigration (given that the instrument should be uncorrelated with measurement
error).52

In a revisit of the labor market impact of several historical refugee flows, Borjas and
Monras (2016, p. 21) argue that “the self-selection of immigrants contaminates the mea-
sured wage impact of immigration.” By comparing the returns to skill between their home
and other potential destination countries, individuals may be willing to migrate to coun-
tries with the highest returns to skill. This sorting into skill-country groups may bias the
estimated wage effect of immigration. The present study is, however, impervious to this
identification issue since the repatriates who moved to France in 1962 was forced to leave
Algeria. In order to mitigate any bias arising from self-selection issues, I also compute
4mr by restricting my attention to the 91.1 percent of repatriates who were French by
birth (since they were forced to move to France after independence). I estimate their im-
pact on the wages of pre-existing native workers and find that this alternative measure of
the repatriate supply shock does not affect any conclusions of this paper.53

52In other contexts, the measurement error in the computation of immigrant shares might be strengthened
if immigrants downgrade their skills and accept jobs that require lower education than they have (Borjas and
Monras, 2016). As noticed in Section 5.1, the main empirical strategy used in this paper does not require
any pre-allocation of immigrants to skill groups.

53The results are available upon request.
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6 Main Empirical Results

6.1 Main Estimates

Table 3 reports the estimated effects of the supply shock induced by the repatriates on the
wage changes of pre-existing native workers between 1962 and 1968, between 1968 and
1976 and between 1962 and 1976. For each period, I report two sets of regressions. The
first set reports the baseline estimates of β from Equation 10. The second set includes
the index of sector-specific growth to control for labor demand changes at the regional
level and the log change in the number of pre-existing native workers to control for the
endogenous change in the size of the pre-existing workforce (as discussed in Section
5.1).

Each regression is based on a sample of 168 observations (21 regions, 4 education
groups and 2 occupations). The first specification reports OLS estimations, while the other
specifications report IV estimations with rainfall intensity (specification 2), distance to Al-
giers (specification 3) and past settlement patterns among Algerian-born people (specifi-
cation 4) as instruments. For each IV regressions, I provide the first-stage estimates. In
line with existing studies on the repatriation from Algeria to France,54 the density of repa-
triates across regions is negatively correlated with rainfall intensity and distance to Algiers
and positively correlated with the presence of earlier waves of Algerian-born people. As
already discussed in Section 5.2, the F-statistics indicate that the IV estimates do not suf-
fer from a weak instrument problem. Under the plausible assumption that local economic
shocks are uncorrelated with rainfall intensity, distance from Algiers and past immigration
patterns, the IV estimates have a causal interpretation.

Between 1962 and 1968, each specification indicates that the supply shock induced
by the repatriates had negative and significant effects on the wage of native workers. This
is consistent with standard economy theory which predicts that a positive labor supply
shock should reduce the average wage of workers in the short-run. More specifically, the
OLS estimate implies that a 1 percentage point increase in the workforce due to the inflow
of repatriates decreases the average wage of natives by around 1.3 percent. Given the

54See, e.g., Hunt (1992); Okkerse (2008); Borjas and Monras (2016) for economic studies and McDonald
(1965); Baillet (1975); Zytnicki (1998) for historical studies.
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average size of the supply shock (which is about 1.8 percent for men), this magnitude indi-
cates that the inflow of repatriates decreased the average wage of natives by 2.3 percent.
Consistent with an upward bias in the OLS estimates, the IV estimations produce more
negative wage effects. They imply that the native wage response to a 1 percentage point
increase in the workforce due to the repatriation is between -1.2 and -2.1 percent.55

It is important to put this negative wage response into perspective with respect to the
French economic conditions. Over the 1962-1968 period, France went through a booming
period (5 percent GDP growth per year) leading to an substantial increase in the regional
wages of pre-existing native workers, as shown in Appendix-Table 13. Thus, the estimated
negative effects reported in Table 3 do not imply a decline in native wages but rather
indicate that the regions which received the most repatriates were the ones where wages
grew the least.

Over the 1968-1976 period, I find that the supply shock induced by the inflow of repa-
triates had positive effects on the wages of native workers. The estimates imply that a
1 percentage point increase in the workforce due to the inflow of repatriates increases
the regional wages of natives by between +0.2 and +1.7 percent. Given the size of the
supply shock (which is about 1.8 percent), these estimates imply a positive change in na-
tive wages by around 0.4 to 3.1 percent due to the repatriation between 1968 and 1976.
This positive effect is consistent with standard economic theory which predicts that some
adjustment mechanisms should operate in the medium-run after the short-run decline in
wages (as we have seen in Section 2).

In column 3, none of the estimates are significant. The positive wage effect induced
by the repatriates in the medium-run offsets the negative short-run wage effects. The
estimates thus indicate that regional wages returned to their pre-shock level after about

55As discussed in Section 5.1, I may have too few clusters to get unbiased standard errors. In Appendix-
Table 12, I perform some robustness tests to show that the baseline IV estimated effects (specification 2)
are less precise when using clustering techniques. This indicates that the standard errors of the parameter
estimates tend to be biased downward and, therefore, need to be adjusted for clustering. Appendix-Table
12 also follows Cameron et al. (2008)’s suggestion and perform wild cluster bootstrap methods, allowing
for clustering at the regional level. I bootstrap the standard errors by using the wild-bootstrap procedure
proposed by Davidson and MacKinnon (2010) and 10,000 replications. The 95% confidence intervals of the
estimated coefficients when using bootstrap methods are close to the baseline confidence intervals. This
shows that the previous results are robust to bootstrapped standard errors which allow for clustering at the
regional level.
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15 years. The recovery of local wages from positive supply shocks is consistent with
standard economic theory (as we have seen in Section 2).

6.2 Robustness Checks

This section shows that the previous econometric results are robust to alternative estima-
tion strategies, definitions of the repatriate supply shock and samples.

6.2.1 Implementing the Specification Correction by Kronmal (1993)

As indicated by Clemens and Hunt (2017), the fact that the shift-share instrument and the
endogenous variable have a common divisor can generate spurious correlation between
the ratios 4mr and 4m̂r and bias the second-stage IV estimates. I thus follow Clemens
and Hunt (2017)’s suggestion and apply the specification correction proposed by Kronmal
(1993). In this regard, Table 4 shows that the estimated wage effects induced by the
inflow of repatriates are robust to decomposing the ratio4mr and instrumenting the log of
repatriates by the log of predicted repatriates based on past immigrant settlement patterns
(as defined in Equation 11).

The OLS and IV results from Table 4 show that the log number of repatriates decreased
the wages of pre-existing native workers between 1962-1968. The estimated coefficient
suggests that a 1 percentage point increase in labor supply decreases the regional wage
of native workers by between 1.6 to 2.2 percent.56 This magnitude is similar to the baseline
results presented in Table 3.

Table 4 also shows that the repatriates had positive effects on the wages of native
workers between 1968-1976, while the wage effect between 1962-1976 are insignificant.
In accordance with the baseline results of Table 3, these effects indicate that regional
wages recover from the repatriate supply shock after about 15 years.

56In order to convert the estimated coefficient into an elasticity, it has to be multiplied by (1−m) /m, with
m = M/N . The value of m for the sample of men is m = 0.018. See Clemens and Hunt (2017) for further
details and a formal derivation.
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6.2.2 Alternative Measures of the Supply Shock and Alternative Samples

Table 5 reports the OLS and IV estimates of β from Equation (10) for various specifications
using rainfall intensity as the baseline instrument.

Specifications 1 and 2 respectively use4m1962
r and4m1962,all

r as alternative measures
of the repatriate supply shock (as defined in Section 5.1). Specification 2 uses the ratio of
repatriates to the native workforce in 1962 and specification 3 uses the ratio of repatriates
to the pre-existing workforce in 1962. The results from these specifications reinforce the
previous conclusions: they report significant negative wage effects in the short-run (1962-
1968), positive wage effects in the medium-run (1968-1976) and no significant effect over
the whole period (1962-1976).

Specifications 3 and 4 use alternative samples to compute wage changes for pre-
existing native workers. Specification 3 removes from the sample of native workers those
working in the public sector since it may be less competitive than the private one and,
therefore, more subject to downward wage rigidities (Edo, 2015). In specification 4, I follow
Borjas (2016); Borjas and Monras (2016) and limit the wage sample to native workers
aged 25-55 as school and retirement decisions could be endogenous to the inflow of
repatriates. The estimated wage effects due to the inflow of repatriates are not sensitive
to these alternative samples.

Specifications 5 to 7 show that the baseline results are robust to alternative skill-cell
structures to compute the dependent variable. Specifications 5 and 6 respectively use
three and six education groups (instead of four) to compute the change in native wages at
the skill-region level (dealing respectively with 126 and 252 observations for regressions).
Specification 7 defines the change in native wages at the education-region level (dealing
with 84 observations for regressions). Although they have fewer observations for regres-
sions, specifications 5 and 7 allow me to increase the number of observations per cell
to compute the average wage of native workers. The results from specifications 5 to 7
support the previous findings.

Specification 8 focuses on the sample of women to study how the influx of female
repatriates affected the wages of pre-existing female natives. Although interesting, such
analysis can be subject to important identification issues (Borjas, 2016). One important
issue is due to the increase in the participation rate of pre-existing native women between
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1962 and 1968 which is, moreover, heterogeneous across regions (see Appendix-Table
13).57 In fact, the entry of large numbers of women into the workforce changes the sample
composition of pre-existing female workers over time, thereby contaminating wage evolu-
tions and the estimated wage impact of immigration on female wages. With this caveat
in mind, the results from specification 8 are consistent with the previous conclusions for
the sample of men. Although the significance and magnitude of the estimated wage ef-
fects differ from the baseline sample of men, I find that the regional average wage of
pre-existing female native workers decline in the first years in response to the inflow of
repatriates, before returning to their pre-shock level 15 years after.

6.3 Reconciling my Results with Hunt (1992)

The previous econometric results indicate that the influx of repatriates had a detrimental
impact on the regional wage of natives over the 1962-1968 period. The estimates imply an
elasticity of wages with respect to the number of workers between -1.0 and -2.0, meaning
that a 1 percent increase in the size of the workforce due to the inflow of repatriates in a
particular region reduces the wage of pre-existing native workers in that region by 1 to 2
percent. This wage reaction is stronger than the one found by Hunt (1992, Table 4, p.567)
who shows a wage elasticity equals to -0.7 using OLS and -0.8 using a GLS estimation.58

The gap between our estimates can be explained by three main differences. First, Hunt
(1992) uses a smaller geographical area to study the labor market impact of the repatriates
and could therefore underestimate the “true” wage impact induced by the supply shock due
to local labor market adjustments.59 Second, the wage elasticity from Hunt (1992, p.567,
Table 4) does not account for the potential endogenous spatial distribution of repatriates to

57The participation rate of pre-existing native women increased by 4.2 percentage points from 37.0 in
1962 to 41.2 percent in 1968. The participation rate decreased for pre-existing native men by 1.4 percentage
points from 89.6 in 1962 to 88.2 percent in 1968.

58While the GLS estimation provides a point estimate that is significant at 5 percent, the OLS estimate
is not significant. This difference in precision is consistent with the fact that GLS estimator is, in principle,
more efficient than OLS estimator in the presence of heteroskedastic and serially correlated errors (Angrist
and Pischke, 2008; Solon et al., 2015). Notice that in the regression table produced by Hunt (1992, p.567,
Table 4), the estimated coefficients from first-difference estimations have to be multiplied by ten to convert
them into an elasticity.

59Hunt (1992) uses French departments, while I use regions to define local labor markets.
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local wages. In particular, they should be interpreted as lower bounds of the “true” wage
impact if the repatriates were allocated to regions which experienced positive economic
shocks.60

Third, from the wage data used by Hunt (1992, p. 566), “it is not possible to distinguish
composition effects from effects on the indigenous French as no salary data are available
on the repatriates separately.” Yet, the changes in the sample composition created by
the influx of repatriates into France (who are relatively more educated than pre-existing
natives) could contaminate the post-1962 wage trend and bias the measured wage impact
induced by the supply shock. Given the relatively high education of repatriates, their
wages were likely to be higher than the average level.61 The inclusion of repatriates in
the wage sample should thus increase the average wage in the affected regions, inducing
a potential spurious positive correlation between the inflow of repatriates into a particular
region and the change in average wage in that region. As a result, the composition effect
introduced by the inclusion of repatriates in the wage sample should attenuate the negative
wage impact induced by the supply shock.

In order to evaluate the bias induced by this composition effect, I re-estimate the wage
impact induced by the repatriates between 1962-1968 without excluding from the wage
sample the repatriates and other post-1962 entry into local labor markets. This strategy
allows me to deal with an alternative wage sample that is very close to the one used by
Hunt (1992). After re-estimating the baseline OLS specification from Table 3 (row 1), I
find an estimated coefficient equal to -0.8 (with a corresponding Student’s t-test equal to
-2.5). This point estimate is identical to the baseline estimate found by Hunt (1992). This
finding reconciles my results with Hunt (1992) and reinforces the previous conclusions. It
also suggests that the composition effects due to the inclusion of the repatriates into the
wage sample lead to underestimate the true short-run impact of repatriates on wages.62

It is therefore crucial to account for the composition effects created by the large entry of
60In employment regressions, Hunt (1992, Table 3, p.565) finds that the positive impact of repatriates on

native unemployment is stronger when using IV estimation techniques than simple OLS. This discrepancy
suggests that her negative estimates on the wage impact of immigration is also likely to be underestimated.

61This cannot be tested since my wage data do not allow me to disentangle the repatriates from other
post-1962 entry into the workforce.

62The upward bias in the estimated effect of repatriates on regional wages is consistent with the fact that
the repatriates were relatively more educated than the pre-existing native workforce.
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repatriates (and other post-1962 waves of migrants) in the French labor market.
Moreover, I re-estimate the wage impact induced by the repatriates between 1962-

1968 with this alternative sample by implementing an IV strategy with rainfall intensity as
instrument. I find a negative coefficient equal to -1.5 (with a corresponding Student’s t-
test equal to -2.2). The estimated wage effect almost doubles (from -0.8 using OLS to
-1.5 using IV). Correcting for endogeneity thus provides a stronger negative impact on
wages. This finding is consistent with the tendency of immigrants to settle in areas with
fast growing labor demand. It is also in line with Hunt (1992) who finds a stronger positive
impact of repatriates on unemployment rate when using an IV strategy.

6.4 Comparison with Other Studies

The short-run wage elasticity with respect to the number of workers implied by the baseline
IV estimate is -1.9. This estimate corresponds to a total labor demand elasticity of -0.5
(as opposed to constant-output elasticity).63 This value is exactly the same as the mean
value of labor demand elasticity derived from the meta-analysis by Lichter et al. (2015).64

Despite this similarity, the short-run wage elasticity (between -1.0 and -2.0) is stronger
than in several cross-area analysis on the wage impact of immigration (Okkerse, 2008;
Pekkala Kerr and Kerr, 2011; Clemens and Hunt, 2017).65 Two main reasons can explain
this discrepancy.

On the one hand, the repatriates are very likely to be perfect substitutes to natives,
as explained in Section 3. The short-run impact of the labor supply shift induced by the
repatriates on local wages is expected to be more detrimental than in other migration
context where immigrants are relatively poor substitutes for natives.

63By the law of demand, the total elasticity should exceed the constant-output elasticity of labor demand
in absolute terms since it additionally accounts for “scale effect” (Hamermesh, 1993).

64As shown in their meta-regression analysis, the magnitude of the labor demand elasticity is strongly
heterogeneous across empirical studies depending on the definition of the labor demand elasticity (total v.
constant-output elasticity), underlying theoretical model (structural-form v. reduced form model), dataset
(firm-, industry- v. country-level, etc.) and workforce characteristics (male v. female and high skilled v. low
skilled workforce).

65It is, however, consistent with the U.S. studies by Altonji and Card (1991) who show that a 1 percent-
age point increase in the fraction of immigrants in a metropolitan area reduces the wage of white (black)
male high school dropouts by around –1.1 (-1.9) percent and Goldin (1994) who finds a wage elasticity to
immigration by about 1 to 1.5 at the beginning of the twentieth century.
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On the other hand, as noted by Peri (2016, p. 25), “unexpected [migration] episodes
often allow less time for adjustment on the margins, and their short-run effect may be
larger than for expected episodes.” The exogenous timing of the repatriation from Algeria
did not allow labor demand conditions to adjust immediately and, therefore, the inflow
of repatriates had strong adverse wage effects in the short-run. This interpretation is
consistent with the short-run wage effects reported by Borjas (2016); Ruist et al. (2017)
which are stronger than the ones reported in several cross-area analysis on the wage
impact of immigration. By exploiting the influx of Cuban refugees from the port of Mariel
in Miami, Borjas (2016) finds a short-run elasticity of wages between -0.5 and -1.5 for
the group of low-skill workers. Using non-experimental U.S. data to isolate the short-run
effects of immigration on local wages to longer-run effects, Ruist et al. (2017) find a short-
run elasticity of wages to immigration of between -0.9 and -1.3.

The econometric results reported in Tables 3 and 5 also show that the wage elasticity to
the number of workers is positive over the 1968-1976 period. This positive effect induced
by the repatriates in the medium-run fully compensates the adverse wage effects in the
short-run. The regional wages of native workers thus returned to their pre-shock level
15 years after. As emphasized in Section 2.2, this rate of adjustment is consistent with
several studies indicating that regional wage adjustments to local shocks generally take
more than a decade (Blanchard et al., 1992; Borjas, 2016; Amior and Manning, 2015;
Monras, 2015a; Ruist et al., 2017).

7 The Impact of Repatriates on Relative Wages

This section investigates the distributional consequences induced by the inflow of repa-
triates across education groups. Based on the theoretical Equation 9 (Section 2.1.1), I
derive the following relative wage empirical equation:

4log
(
wH
wL

)
jr

= α + β · 4mr + δj +4εjr . (14)

The dependent variable is the change in the log wage of high educated relative to non-
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high educated pre-existing native workers in occupation j and region r. The education
group H is composed of natives who have a high education level, while the education
group L is composed of natives who have a medium education or less. Equation 14 also
includes an occupation dummy δj and contains an error term 4εjr. Because the depen-
dent variable is the change in the relative wage of high educated to non-high educated
workers, factors that affect symmetrically the labor demand for high and non-high edu-
cated workers are removed from the equation.

Table 6 reports the estimates of β from Equation 14 by using relative wage variations
between 1962-1968 and 1962-1976. I perform OLS and IV estimations using rainfall inten-
sity as the baseline instrument. As earlier, I use4mr and4m1962

r to measure the regional
supply shocks induced by the repatriates. They respectively uses the current and initial
native workforce as denominator.

Specification 1 uses the change in the log wage of high educated to non-high edu-
cated pre-existing native workers as dependent variable. I then decompose the group of
non-high educated workers and take the relative wage of high educated to medium edu-
cated workers (specification 2), to low educated workers (specification 3) and to very low
educated workers (specification 4). In all regressions, I cluster the standard errors at the
regional level and weight each regression by

(
n0
jrn

1
jr

)
/
(
n0
jr + n1

jr

)
, where n0

jr and n1
jr rep-

resent the number of pre-existing native workers used to compute the dependent variables
in each region-occupation cell in 1962 (t = 0) and 1968 or 1976 (t = 1), respectively.

Between 1962 and 1968, the estimates indicate that the inflow of repatriates decreased
the relative wage of high educated native workers. This empirical result is consistent
with the theoretical Equation 9 which predicts that the skill groups which experienced
the largest inflow of repatriates (here, high educated workers as immigration is relatively
high educated) suffered the largest decline in wages. The negative estimated impact
of repatriates on relative wages is heterogeneous with respect to the comparison group
considered. Specifications 2 and 3 indicate weaker negative effects than in specification
3 where the dependent variable is the change in the relative wage gap between high and
very low educated workers. This asymmetric result across education groups is consistent
with the theoretical Equation 9 which indicates that the impact of immigration on relative
wages depends on the substitution elasticity between skill groups. Since the degree of
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substitutability between high and very low educated workers should be the lowest, the
decline in the relative wage of high to very low educated workers is the strongest.

Over the whole period 1962-1976, the estimated relative wage effects are still negative
but weaker and less significant for each specification. This result points to a persistent
reduction in wage inequality between high and very low educated native workers. It also
indicates that the relative wage of high educated workers tended to recover over time.
Such recovery is not consistent with the theoretical Equation 14 which predicts that the
relative wage effect of immigration across skill groups should be invariant over time. The
theoretical model used in Section 2.1.1, however, assumes closed local labor markets.
It might thus be the case that the recovery in the relative wage of high educated workers
has been due to cross-regional adjustments.66 For instance, high educated native workers
could have responded to the inflow of repatriates by moving across regions between 1968-
1976. Such response would be consistent with the fact that geographic mobility is a more
important adjustment margin for skilled workers, as migration rates rise with education
(Molloy et al., 2011; Amior and Manning, 2015).

8 The Wage Impact of Repatriates at the Region-skill Level

This section provides an additional analysis on the distributional effects induced by the
repatriates by estimating their impact on the wages of pre-existing native workers with
similar skills. It may be the case that the skill groups which experienced the largest supply
shocks would be the ones where wages grew the least (or fell the most), at least in the
short-run. I thus implement a skill-cell analysis, inspired from Card (2001); Borjas (2003)
and estimate the following equation:

4logwijr = α + β · 4mijr + δij +4εijr , (15)

where 4logwijr is the change in the wage of pre-existing native workers between two

66Cohen-Goldner and Paserman (2011); Borjas (2016) also find no persistent distributional effects in
response to the high-skill immigration experienced by Israel in 1990 or low-skill immigration experienced by
the U.S. in 1980.
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points in time in region r , occupation j and education i. 4mijr is the change in the pre-
existing native labor supply due to the influx of repatriates from Algeria within region r

and skill group i, j. As earlier, I use 21 regions, 4 education and 2 occupation groups.
This equation differs from the baseline Equation 10 where the immigrant penetration is
measured at the region-skill group level. I include skill fixed effects to control for unob-
served demand shocks at the skill group level. 4εijr is an error term. Borjas and Monras
(2016); Clemens and Hunt (2017) use a very similar strategy to investigate the impact of
repatriates on the unemployment rate of natives within the same region-skill group.67

Equation 15 implies that the parameter β is identified from changes within skill groups
across regions. It is important to notice that this empirical strategy holds the labor supply
in all other skill groups and the capital stock constant. By neglecting cross-group comple-
mentarities and capital-stock adjustments, the parameter β thus identifies the direct partial
effects of immigration on the wages of similarly skilled natives (Ottaviano and Peri, 2008,
2012; Dustmann and Glitz, 2015).

One important identification issue is related to the endogenous distribution of repatri-
ates across region-skill groups. To address this issue, I use an instrument based on past
immigration patterns. I use the distribution of Algerian-born people for a given origin-skill
group across French regions to allocate the repatriates from that origin-skill group across
regions. As in Section 5.2.1, I use four origin groups: French by birth and born in France,
French by birth and born in Algeria, Algerian by birth and others. I also predict the current
number of natives based on the 1962 spatial distribution of natives for each skill group.
The instrument 4m̂ijr is thus computed as follows:68

4m̂ijr = ̂Repatriatesijr/N̂atives
1968
ijr . (16)

where,
67As in Borjas and Monras (2016); Clemens and Hunt (2017), I do not include region fixed effects in

the empirical analysis. Their inclusion considerably reduces the power of the instrument and makes the
estimated coefficients very unstable.

68Because the measure of immigrant penetration 4mijr is defined at the region-skill group level, I cannot
use rainfall intensity or distance from Algiers as alternative instruments.
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̂Repatriatesijr =
∑
n

Algerian− bornnijr (1962)

Algerian− bornnij (1962)
×Repatriatesnij , (17)

and,

N̂atives1968ijr =
Nativesijr (1962)

Nativesij (1962)
×Nativesij (1968) . (18)

As indicated by Clemens and Hunt (2017, p. 15), “a potential weakness of this instru-
mental variables approach lies in the fact that the native population of each region changes
little over the short time periods in question, thus both the instrument and the endogenous
variable have a common divisor”. In fact, the identifying information of the instrument
could only be driven by the denominator, leading to spurious correlation between 4mijr

and 4m̂ijr. Although this potential limitation is mitigated by the fact that I also predict
the current number of natives (see Equation 18), I address this identification problem by
following Clemens and Hunt (2017)’s suggestion and implementing the Kronmal (1993)’s
correction. As discussed in Section 5.2.1 and already implemented in Section 6.2.1, this
correction splits the ratio4mijr into the numerator and the denominator, apply a log trans-
formation and instrument the log number of repatriates by the log predicted number of
repatriates.

Preliminary analysis. Figure 3 provides a preliminary look at the correlation between
the ratio of repatriates to pre-existing natives and the change in the log wage of pre-
existing native workers between 1962-1968. Each point represents a region-education-
occupation group. This figure indicates a negative and significant relationship between
the inflow of repatriates and wage changes: the estimated coefficient is -0.78 (with a
corresponding Student’s t-test equal to -1.72). The plot also suggests that the regression
line is not driven by any particular outliers.

Figure 4 reproduces the same exercise but defines skill groups at the education-age
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level.69 I use three age groups: from 18 to 30, 30 to 44 and 44 to 64 (as defined in Table 2).
Each point represents a region-education-age group. This figure indicates a negative and
significant relationship between the inflow of repatriates and wage changes: the estimated
coefficient is -1.10 (with a corresponding Student’s t-test equal to -2.29).

These correlations indicate an “own” wage elasticity to immigration of between -0.78
and -1.10, implying that a 1 percent increase in the workforce due to the inflow of repa-
triates within a region-skill group reduces the wage of natives in that group by 0.8 to 1.1
percent. This wage elasticity is similar to the one found by Llull (2017); Monras (2015a)
after instrumentation for the U.S., Edo (2016) for France when focusing on native workers
covered by fixed-term contracts and Borjas and Monras (2016) when revisiting the wage
impact of the Mariel Boatlift.

This preliminary analysis suggests that the wages grew fastest for the native workers
in those skill groups that have experienced the lowest labor supply shocks. The remainder
of this section tests the robustness of this preliminary analysis to the inclusion of skill fixed
effects, alternative definitions of skill groups and to an IV estimation strategy.

Econometric results. Table 7 reports the empirical results of the effect of repatriates on
wage changes for pre-existing male native workers with similar skills between 1962-1968
and 1962-1976. I use two measures of immigrant penetration 4mijr and 4m1962

ijr . They
respectively uses the current and initial native workforce as denominator. I perform OLS
and IV estimations using past immigration patterns as instrument (see Equation 16). The
first stage IV regressions report F-tests of excluded instruments of between 40 and 260.
This suggests that the IV second-stage estimates are very unlikely to suffer from a weak
instrument problem. I weight each regression by

(
n0
ijrn

1
ijr

)
/
(
n0
ijr + n1

ijr

)
, where n0

ijr and
n1
ijr represent the number of pre-existing native workers used to compute the dependent

variables in each region-skill cell in 1962 (t = 0) and 1968 or 1976 (t = 1), respectively.
Specification 1 uses the baseline sample with 21 regions, 4 education groups and 2

occupation groups. Specification 2 uses the sample with 21 regions, 6 education groups
69This alternative skill-cell definition relies on the very influential study by Borjas (2003). This alternative

definition should attenuate the possibility that natives may respond to immigration by moving their labor
supply across skill groups. It is indeed impossible for natives to escape immigrant competition by moving
across age groups.
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and 2 occupation groups. Instead of using four education groups, Specification 2 uses six
narrower education groups to test the possibility of an educational downgrading among
repatriates. In fact, using a labor market segmentation along four education levels could
fail to appropriately identify groups of workers competing for the same jobs. Hence, a
more detailed education partition with six education groups should allow to deal with the
impact of repatriates on equally skilled native workers.

Specification 3 relies on the strategy by Borjas and Monras (2016); Clemens and Hunt
(2017) by defining skill groups at the education level only. It thus uses a sample with 21
regions and 4 education groups. This classification has two main advantages. It avoids
any bias due to native movements across occupation groups and reduces any potential
attenuation bias by increasing the number of observations per skill groups (Aydemir and
Borjas, 2011). Instead of occupation groups, specification 4 relies on Borjas (2003) and
uses three age groups to define skill groups (from 18 to 30, 30 to 44 and 44 to 64). This
specification thus uses a sample with 21 regions, 4 education groups and 3 age groups.70

Between 1962 and 1968, the estimated coefficients are always negative and signifi-
cant. The implied wage elasticity to immigration from the IV estimates is between -1.0 and
-2.5. This range is close to the previous estimates (from -1.0 to -2.0) which exploit variation
across regional supply shocks. This suggests that cross-group complementarities tend to
be small. Such evidence is consistent with Borjas and Monras (2016) who do not find any
complementarity effects induced by the repatriates on native workers with different skills
between 1962-1968. It is also in line with Dustmann et al. (2016b) who find that the wage
response to Czech immigration is of similar magnitude whether the immigrant penetration
is measured at the local or local-skill levels.

Between 1962 and 1976, the OLS estimated effects of repatriates on wages are in-
significant. The IV estimates, however, indicate a significant detrimental impact on the
wages of competing natives, implying that the skill group which experienced the greatest

70In order to have enough observations to compute region-skill specific wages for the first age group in
1976, I do not exclude from the 1977 wage data the pre-existing natives who start their their professional ca-
reer after 1961. This sample definition allows me to have a full set of observations to implement regressions
(i.e., 252 observations) between 1962-1976. Otherwise, I have only 222 observations to run regressions. I
also use the sample having 222 observations to investigate the within-skill group impact of the repatriates
between 1962-1976 and find similar results than with the full sample of 252 observations. The results are
available upon request.
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supply shock suffered the largest wage decline. This result suggests that the direct partial
impact of immigration on the wages of similarly skilled natives remained 15 years after the
independence of Algeria.

Finally, the IV estimated coefficients between 1962-1976 are close to those obtained
for the 1962-1968 period.71 This result is consistent with the fact that the identifying strat-
egy absorbs all wage effects that are common to all skill groups and, therefore, does
not account for the potential positive wage effects induced by capital accumulation in the
longer-run.

9 Employment Effects

Table 8 studies how the regional penetration of repatriates affected the employment op-
portunities of pre-existing natives between 1962 and 1968 for the sample of men and the
sample of women.72 I use two main dependent variables: the employment rate to pop-
ulation and the participation rate.73 I compute the dependent variables at the education-
region level and add education fixed effects as covariates to control for unobserved de-
mand shocks at the education level.74 I also include the same index of sector-specific
growth as the one discussed in Section 5.1 to control for regional labor demand shocks.

Table 8 reports OLS and IV estimations where I use rainfall intensity as the baseline
instrument. As earlier, I cluster the standard errors at the regional level and weight each re-

71In Appendix-Table 14, I follow Clemens and Hunt (2017)’s suggestion and show that my baseline results
are fully robust to the specification correction proposed by Kronmal (1993). More specifically, I decompose
4mijr into the log number of repatriates and the log number of pre-existing natives. As instrument for the
log number of repatriates, I use the log predicted number of repatriates based on Equation 17. I implement
regressions for the baseline sample and the alternative sample defining skill groups at the education-age
level. The sign, significance and magnitude of the estimated wage effects induced by the repatriates are
similar to the baseline results reported in Table 7.

72Because the structure of the 1975 census does not allow me to disentangle the repatriates from pre-
existing natives, it is not possible to analyze the employment dynamics induced by the repatriate supply
shock.

73Appendix-Table 13 reports the changes in employment rate to population and in participation rate for
the samples of pre-existing native men and women between 1962-1968.

74It is impossible to compute the dependent variables at the education-occupation-region level since un-
employed and inactive natives cannot be assigned to a particular occupation. Note that Card (2001); Angrist
and Kugler (2003); Smith (2012); Edo (2015); Edo and Rapoport (2017) also use employment rates to study
the impact of immigration on native employment opportunities.
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gression by (n1968
ir n1962

ir ) / (n1968
ir + n1962

ir ), where n1968
ir and n1962

ir represent the number of pre-
existing native workers used to compute the dependent variables in each region-education
cell in 1968 and 1962, respectively.

Specification 1 uses the baseline measure of regional supply shocks4mr (as in Equa-
tion 10), while specification 2 uses 4m1962

r as an alternative regressor of interest. I find
that the inflow of male repatriates decreased the employment rate of male and female na-
tive workers. This result is consistent with economic theory: at lower wages, the number
of native workers decline. This negative employment response is consistent with Hunt
(1992); Clemens and Hunt (2017) who find that a 1 percentage point increase in the repa-
triate share of the labor force raised the unemployment rate of natives by 0.2 percentage
points.

In Table 8, the IV estimated coefficients imply that a 1 percent increase in the size of
the region due to an influx of repatriates reduced the employment rate to population by
0.35 percentage points for the sample of men and 1.16 percentage points for the sample
of women. This asymmetric employment reaction by gender indicates a stronger displace-
ment effects among women than among men. Such result is consistent with the fact that
women’s labor supply is generally more responsive to wage changes than men’s labor
supply (Blau and Kahn, 2007; Evers et al., 2008).

These employment responses could either be driven by a decline in employment rate
to labor force or in participation rate, or both. The results on the participation rate sug-
gest that the displaced native men move to both unemployment and inactivity while the
displaced native women mostly move to inactivity.

The bottom part of Table 8 implements two subsample regressions to decompose the
total employment effects by education group. Specifications 3 and 4 deal respectively with
21 observations (1 education group and 21 regions) and 63 observations (3 education
groups and 21 regions). I find that the regional penetration of repatriates did not affect the
employment opportunities of high educated native workers. The detrimental effects on the
employment opportunities of pre-existing natives are driven by the sample of natives with
less than a high education level. This differentiated effect by education group suggests
that the labor supply elasticity is weaker among high educated workers than among low
educated ones.
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10 Conclusion

This paper exploits the sudden and unexpected massive influx of repatriates from Algeria
to France in 1962 to investigate the wage dynamics of labor supply shocks. As doc-
umented by the literature (e.g., Hunt, 1992; Friedberg and Hunt, 1995; Okkerse, 2008;
Borjas and Monras, 2016), this natural experiment provides an excellent framework to
identify causal effects by combining the exogenous push factor of the Algerian indepen-
dence war with an IV strategy to account for the endogenous allocation of repatriates.
I use three alternative instruments to predict repatriate penetration at the regional level:
rainfall intensity, distance from Algiers and past immigrant settlement patterns.

The empirical estimates indicate that the influx of repatriates decreased the average
wage of pre-existing native workers at the regional level over the 1962-1968 period. This
short-run impact is consistent with standard economic theory which predicts that an in-
crease in labor supply induces an immediate negative wage response. Over the 1968-
1976 period, however, I find that the influx of repatriates exerted upward pressure on the
regional wage of pre-existing native workers. Because this positive impact fully offsets the
negative impact, I conclude that regional wages recovered after about 15 years.

The wage dynamic identified in this paper is consistent with standard economic theory
which predicts that the average wage has to return to its pre-immigration level in the long-
run (Ottaviano and Peri, 2012; Borjas, 2013). This dynamic is also in line with Blanchard
et al. (1992); Amior and Manning (2015); Monras (2015b) and Borjas (2016); Monras
(2015a); Ruist et al. (2017) who respectively find that the recovery of local-level wages
after a negative demand shock or a positive supply shock generally takes more than a
decade.

This paper also investigates the distributional consequences induced by the influx of
repatriates across skill groups. Although regional wages recovered after 15 years, I find
persistent distributional wage effects. In particular, the skill groups which received the
most repatriates were the ones where wages grew the least (or fell the most). Because
the repatriates disproportionately increased the supply of high-educated workers, they
contributed to the reduction of wage inequality between high and low educated native
workers over the whole period considered (1962-1976). These results are consistent
with standard economic theory which predicts that the distributional effects of immigra-
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tion across skill groups are permanent.
Because repatriate and pre-existing native workers were very close substitutes, the ex-

odus to France at the end of the Algerian war provides a unique opportunity to understand
how labor markets respond to supply shocks. However, it is important to notice that the
conclusions derived from this case study may not be generalized to other migration con-
texts where immigrants and natives of similar observable skills (i.e., education and age)
are imperfect substitutes or complements in production (Manacorda et al., 2012; Ottaviano
and Peri, 2012; Cattaneo et al., 2013; Foged and Peri, 2016).
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Figures

Figure 1: Number of repatriates from Algeria to France between 1962 and 1968
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Figure 2: Percent supply shifts induced by the inflow of repatriates across regions
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Figure 3: Relation between wages and repatriates at the region-education-
occupation level, 1962-1968
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Figure 4: Relation between wages and repatriates at the region-education-age level,
1962-1968
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Tables - Descriptive Statistics

Table 1: Sample size of pre-existing native workers across regions

1962 1969 1976

Rank French region Men Women Men Women Men Women

1 Prov. Côte d’Azur 582 223 683 215 423 180
2 Languedoc-Roussillon 246 78 287 63 184 66
3 Midi-Pyrénées 318 145 406 118 283 117
4 Rhône-Alpes 758 357 1,021 281 688 319
5 Aquitaine 377 163 457 121 371 159
6 Île-de-France 2,456 1,146 2,873 1,065 1,554 972
7 Centre 331 124 425 150 319 147
8 Bourgogne 224 93 376 97 202 73
9 Franche-Comté 179 70 215 61 164 77
10 Champagne-Ardenne 210 101 289 94 219 81
11 Poitou-Charentes 231 108 284 82 206 87
12 Lorraine 408 147 583 123 312 104
13 Auvergne 168 72 258 84 195 69
14 Alsace 253 82 442 104 263 105
15 Haute-Normandie 244 138 435 113 324 126
16 Picardie 234 103 317 79 247 79
17 Limousin 108 48 190 61 93 49
18 Pays de la Loire 339 154 597 165 456 175
19 Basse-Normandie 175 88 273 80 197 98
20 Bretagne 330 141 506 108 377 161
21 Nord-Pas-de-Calais 510 223 955 199 593 185

Total 8,681 3,804 11,872 3,463 7,670 3,429

Notes. The population used includes pre-existing native workers aged from 18 to 64, not enrolled at school and not self-employed.
Corsica is not included in the sample.
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Table 2: The size of the supply shock induced by the repatriates

Sample of men Sample of women

Pre-existing Density Percent Pre-existing Density Percent

natives Repatriates of repat. supply shift natives Repatriates of repat. supply shift

Education

High 14.1 17.9 1.3 2.3 15.1 20.1 1.3 1.7

Medium 22.4 21.3 1.0 1.7 26.3 31.8 1.2 1.6

Low 30.8 29.7 1.0 1.7 30.8 24.7 0.8 1.0

Very low 32.7 31.2 1.0 1.7 27.8 23.4 0.8 1.1

Age

[18;30] 32.9 29.8 0.9 1.6 43.2 45.1 1.0 1.3

]30;44] 36.3 42.3 1.2 2.1 27.7 31.0 1.1 1.4

]44;64] 30.8 27.9 0.9 1.6 29.1 23.9 0.8 1.1

Occupation

Service 43.9 64.8 1.5 2.6 67.5 81.2 1.2 1.5

Non-service 56.1 35.2 0.6 1.1 32.5 18.8 0.6 0.7

Notes. The population used includes men and women in the labor force aged from 18 to 64, not enrolled at school and not self-
employed. Corsica is not included in the sample.
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Tables - Empirical Results



67 The Impact of Immigration on Wage Dynamics: Evidence from the Algerian Independence War

Table 3: The impact of repatriates on native wages

Change in native wages between

1962-1968 1968-1976 1962-1976

Baseline
Additional
controls Baseline

Additional
controls Baseline

Additional
controls

1. OLS estimate -1.29*** -1.34** 0.86** 1.40*** -0.40 -0.01
(-3.13) (-2.71) (2.34) (4.43) (-0.90) (-0.02)

2. IV estimate using -1.91** -2.07** 0.96** 1.72*** -0.97 -0.72
rainfall as instrument (-2.56) (-2.51) (2.16) (4.30) (-1.45) (-0.60)

F-stat of instrument 86.76 63.36 79.32 59.09 79.78 45.18

3. IV estimate using -1.21* -1.70** 1.37* 1.59*** 0.10 0.53
distance as instrument (-1.68) (-2.40) (1.78) (3.26) (0.10) (0.35)

F-stat of instrument 13.64 20.66 13.17 18.93 13.45 15.65

4. IV estimate using -1.70*** -1.58*** 0.23 1.05*** -1.37 -1.36
shift-share instrument (-2.80) (-2.82) (0.47) (2.65) (-1.57) (-1.36)

F-stat of instrument 390.91 512.86 316.59 333.41 390.13 363.35

Education-sector FE Yes Yes Yes Yes Yes Yes

Cluster 21 21 21 21 21 21

Observations 168 168 168 168 168 168

Key. ***, **, * denote statistical significance from zero at the 1%, 5%, 10% significance level. T-statistics are indicated in parentheses
below the point estimate.
Notes. The table reports the estimated effects of the 1962 repatriates on the wages of pre-existing native workers for the sample of
men only. All regressions have 168 observations (4 education groups, 2 occupations and 21 regions) and include skill fixed effects.
Each regression is weighted by using the number of individuals used to compute the dependent variable. Standard errors are adjusted
for clustering at the regional level.
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Table 4: The impact of repatriates on native wages using the Kronmal’s correction

Change in native wages between

1962-1968 1968-1976 1962-1976

OLS IV OLS IV OLS IV

Log of repatriates -0.033** -0.041*** 0.028*** 0.026*** 0.005 -0.019
(-2.71) (-3.57) (3.00) (2.78) (0.29) (-1.04)

Log of pre-existing natives 0.012 0.020 -0.046*** -0.044*** -0.062*** -0.036***
in 1968 (0.66) (1.16) (-3.21) (-3.01) (-2.93) (-1.63)

F-stat of instrument - 209.51 - 137.82 - 205.26

Education-sector FE Yes Yes Yes Yes Yes Yes

Additional controls Yes Yes Yes Yes Yes Yes

Cluster 21 21 21 21 21 21

Observations 168 168 168 168 168 168

Key. ***, **, * denote statistical significance from zero at the 1%, 5%, 10% significance level. T-statistics are indicated in parentheses
below the point estimate.
Notes. The table reports the estimated effects of the log number of 1962 repatriates and the log number of pre-existing natives on
the wages of pre-existing native workers for the sample of men only. All regressions have 168 observations (4 education groups, 2
occupations and 21 regions). They include skill fixed effects and two additional regressors: a bartik control and the change in native
employment. Each regression is weighted by using the number of individuals used to compute the dependent variable. Standard errors
are adjusted for clustering at the regional level.
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Table 5: The impact of repatriates on native wages, robustness tests

1962-1969 1968-1976 1962-1976

OLS IV OLS IV OLS IV

1. 4m1962
r instead of 4m1968

r -1.16*** -1.75** 0.83** 0.88** -0.30 -0.89
(-3.08) (-2.55) (2.38) (2.16) (-0.73) (-1.44)

2. g 4m1962,all
r instead of 4m1968

r -1.41*** -2.24*** 1.15** 1.12** -0.22 -1.14
(-2.97) (-2.58) (2.35) (2.18) (-0.39) (-1.45)

3. Restrictions to native workers from -1.32*** -2.04** 0.86** 0.92** -0.41 -1.16
the private sector only (-2.98) (-2.45) (2.49) (2.26) (-0.79) (-1.38)

4. Restrictions to native workers -0.93** -1.58** 0.89** 0.92** 0.02 -0.61
aged 25-55 instead of 18-64 (-2.09) (-2.10) (2.26) (2.09) (0.04) (-0.81)

5. Three education groups instead of -1.24** -1.85** 0.68 0.81* -0.47 -1.00
four to compute 4logwijr (-2.68) (-2.34) (1.69) (1.70) (-0.96) (-1.39)

6. Six education groups instead of -1.36*** -1.99*** 0.93*** 1.04*** -0.40 -0.99
four to compute 4logwijr (-3.35) (-2.69) (2.99) (2.69) (-0.87) (-1.34)

7. 4logwir instead of 4logwijr -1.33*** -1.86*** 0.74** 0.84* -0.50 -0.99
using four education groups (-3.71) (-2.92) (2.13) (1.94) (-1.27) (-1.63)

8. Women only -3.38*** -4.09*** 2.12 2.60* -1.26 -1.87
(-3.41) (-3.55) (1.48) (1.69) (-1.24) (-1.56)

Key. ***, **, * denote statistical significance from zero at the 1%, 5%, 10% significance level. T-statistics are indicated in parentheses
below the point estimate.
Notes. The table reports the estimated effects of the 1962 repatriates on the wages of pre-existing native workers for the sample of
men only. I use rainfall intensity across regions as instrument. Specifications 1 to 4 and 8 have 168 observations (4 education groups,
2 occupations and 21 regions) and include skill fixed effects. Specification 5 and 6 include skill fixed effects and respectively have 126
and 252 observations. Specification 7 has 84 observations and include education fixed effects. Each regression is weighted by using
the number of individuals used to compute the dependent variable. Standard errors are adjusted for clustering at the regional level.
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Table 6: The impact of repatriates on the relative wage of natives across education groups

1962-1968 1962-1976

Baseline 4m1962
r Baseline 4m1962

r

OLS IV OLS IV OLS IV OLS IV

1. High vs non-high -3.23*** -3.06*** -3.11*** -2.77*** -1.05* -0.99*** -1.06** -0.89***
education (-3.95) (-6.25) (-3.85) (-6.40) (-1.87) (-2.60) (-2.10) (-2.62)

2. High vs medium -1.93** -1.82*** -1.88** -1.64*** -0.55 -0.48 -0.63 -0.44
education (-2.41) (-3.78) (-2.23) (-3.83) (-0.61) (-0.80) (-0.68) (-0.80)

3. High vs low -1.72*** -1.65*** -1.66*** -1.48*** 0.05 -0.15 0.07 -0.14
education (-3.54) (-5.03) (-3.79) (-5.10) (0.11) (-0.44) (0.15) (-0.44)

4. High vs very low -4.49*** -4.54*** -4.25*** -4.11*** -1.34* -1.33** -1.32** -1.20**
education (-4.07) (-5.26) (-4.81) (-5.30) (-1.83) (-2.48) (-2.18) (-2.49)

Key. ***, **, * denote statistical significance from zero at the 1%, 5%, 10% significance level. T-statistics are indicated in parentheses
below the point estimate.
Notes. The table reports the estimated effects of the 1962 repatriates on the relative wages of pre-existing native workers by education
and sector for the sample of men only. I use rainfall intensity across regions as instrument. Each specification has 42 observations and
includes skill fixed effects. Each regression is weighted by using the number of individuals used to compute the dependent variable.
Standard errors are adjusted for clustering at the regional level.
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Table 7: The within-cell impact of repatriates on native wages

1962-1968 1962-1976

Baseline 4m1962
r Baseline 4m1962

r

OLS IV OLS IV OLS IV OLS IV

1. Baseline sample -1.35*** -0.98* -0.87** -0.94* -0.52 -1.25** -0.16 -1.21**
(-3.37) (-1.79) (-2.60) (-1.75) (-1.06) (-2.00) (-0.36) (-2.02)

F-stat of instrument - 87.00 - 43.98 - 70.89 - 39.47

2. Six education -1.43*** -1.12* -0.85** -1.11* -0.57 -1.02* -0.20 -1.01*
groups instead of four (-3.27) (-1.94) (-2.16) (-1.93) (-1.13) (-1.68) (-0.48) (-1.68)

F-stat of instrument - 90.62 - 50.00 - 81.49 - 46.84

3. Region-education -1.44*** -1.70*** -0.89** -1.61*** -0.52 -1.49* -0.17 -1.41*
groups (-3.24) (-2.88) (-2.49) (-2.70) (-0.87) (-1.71) (-0.31) (-1.71)

F-stat of instrument - 259.61 - 57.86 - 222.82 - 55.42

4. Region-education-age -1.20*** -2.43*** -0.74** -2.49*** -0.15 -1.98** 0.09 -2.12**
groups (-3.19) (-3.79) (-2.17) (-2.70) (-0.29) (-2.30) (0.19) (-2.30)

F-stat of instrument - 165.56 - 93.65 - 113.22 - 62.27

Key. ***, **, * denote statistical significance from zero at the 1%, 5%, 10% significance level. T-statistics are indicated in parentheses
below the point estimate.
Notes. The table reports the estimated effects of the 1962 repatriates on the wages of pre-existing male native workers with similar
skills. I use a shift-share instrument. Specification 1 has 168 observations (4 education groups, 2 occupations and 21 regions).
Specification 2 has 252 observations (6 education groups, 2 occupations and 21 regions). Specification 3 has 84 observations (4
education groups and 21 regions). Specification 4 has 252 observations (4 education groups, 3 age groups and 21 regions). Each
regression includes skill fixed effects and is weighted by using the number of individuals used to compute the dependent variable.
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Table 8: The impact of repatriates on native employment opportunities (1962-1968)

4 Employment rate to Population 4 Participation rate

Men Women Men Women

OLS IV OLS IV OLS IV OLS IV

1. Baseline -0.33** -0.35** -1.13** -1.16** -0.14** -0.15** -1.13** -1.10**
(-2.28) (-2.20) (-2.28) (-2.38) (-2.11) (-2.25) (-2.31) (-2.34)

2. Alternative 4m1962
r -0.29** -0.31** -0.82* -0.98** -0.12* -0.14** -0.84* -0.92**

(-2.11) (-2.20) (-1.86) (-2.33) (-1.95) (-2.24) (-1.94) (-2.29)

Subsample regressions

3. High education 0.06 0.03 -0.31 -0.47 0.12* 0.06 -0.11 -0.29
(1.10) (0.59) (-0.51) (-0.73) (1.84) (0.87) (-0.19) (-0.46)

4. Non-high education -0.39** -0.40** -1.24** -1.25** -0.18** -0.18** -1.29** -1.21**
(-2.31) (-2.17) (-2.10) (-2.18) (-2.28) (-2.27) (-2.22) (-2.20)

Key. ***, **, * denote statistical significance from zero at the 1%, 5%, 10% significance level. T-statistics are indicated in parentheses
below the point estimate.
Notes. The left-part of the table reports the estimated effects of the 1962 repatriates on the employment rate to population of pre-
existing native workers. The right-part of the table reports the estimated effects of the 1962 repatriates on the participation rate of
pre-existing native workers. I use rainfall intensity across regions as instrument. Specifications 1 and 2 have 84 observations (4
education groups and 21 regions) and include education fixed effects. Specifications 3 and 4 include education fixed effects. They
respectively have 21 and 63 observations. Each regression is weighted by using the number of individuals used to compute the
dependent variable in 1962 and 1968. Standard errors are adjusted for clustering at the regional level.
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Appendix

Table 9: Employment status of natives and repatriates by gender

Sample of men Sample of women

Pre-existing natives Repatriates Pre-existing natives Repatriates
1962 1968 1968 1962 1968 1968

Employment Status

Employed 89.6 88.2 88.6 37.0 41.2 32.7

Unemployed 1.0 1.9 3.4 0.8 1.5 2.7

Inactive 9.4 9.9 8.0 62.2 57.3 64.6

Notes. The population used includes men and women aged from 18 to 64, not enrolled at school and not self-employed. Corsica is
not included in the sample.
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Table 10: The relative density of male repatriates across education groups and regions

Relative density of repatriates: πi =
Mi/M
N1

i /N
1

Rank French region
High

education
Medium

education
Low

education
Very low
education

1 Prov. Côte d’Azur 0.9 0.9 1.0 1.1
2 Languedoc-Roussillon 1.0 1.1 0.9 1.0
3 Midi-Pyrénées 1.1 1.1 1.0 0.8
4 Rhône-Alpes 0.8 0.9 1.0 1.2
5 Aquitaine 1.5 1.1 1.1 0.6
6 Île-de-France 1.2 0.9 0.8 1.2
7 Centre 1.7 1.1 1.0 0.8
8 Bourgogne 1.5 1.1 1.1 0.7
9 Franche-Comté 1.1 0.9 0.9 1.1
10 Champagne-Ardenne 1.9 1.1 0.8 0.8
11 Poitou-Charentes 2.1 1.4 1.0 0.5
12 Lorraine 1.5 0.7 0.8 1.2
13 Auvergne 1.5 1.1 0.9 0.8
14 Alsace 1.3 0.8 1.1 1.0
15 Haute-Normandie 1.8 1.0 1.2 0.7
16 Picardie 2.1 1.1 0.8 0.8
17 Limousin 2.1 1.0 1.1 0.5
18 Pays de la Loire 2.2 1.1 1.1 0.5
19 Basse-Normandie 2.4 1.2 1.2 0.5
20 Bretagne 2.1 1.0 1.0 0.6
21 Nord-Pas-de-Calais 1.4 0.8 0.8 1.2

Notes. The population used includes men in the labor force aged from 18 to 64, not enrolled at school and not self-employed. Corsica
is not included in the sample.
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Table 11: The impact of repatriates on native internal migration between 1962 and 1968

Method from Peri & al. (2011) Method from Borjas (2006)

Men Men

All High education Women All High education Women

1. OLS estimate 0.20 0.20 0.17* 0.09 0.08 -0.08
(1.68) (1.15) (1.89) (0.33) (0.12) (-0.38)

2. IV estimate using 0.08 0.14 -0.04 0.19 0.43 -0.07
rainfall as instrument (0.91) (0.92) (-0.32) (0.72) (0.57) (-0.35)

F-stat of instrument 105.66 161.61 73.64 83.11 101.88 119.30

3. IV estimate using 0.31 0.25 0.16 0.52 1.90 0.10
distance as instrument (1.39) (1.36) (0.69) (1.14) (1.21) (0.30)

F-stat of instrument 16.72 23.05 15.66 13.98 12.88 16.91

4. IV estimate using -0.13 0.06 -0.12 -0.11 -0.87 -0.21
shift-share instrument (-0.67) (0.51) (-0.80) (-0.40) (-0.90) (-1.01)

F-stat of instrument 192.41 94.59 346.12 375.15 340.16 742.09

Cluster 21 21 21 21 21 21

Observations 84 84 84 84 84 84

Key. ***, **, * denote statistical significance from zero at the 1%, 5%, 10% significance level. T-statistics are indicated in parentheses
below the point estimate.
Notes. The table reports the estimated effects of the 1962 repatriates on the internal migration of pre-existing native workers between
1962 and 1968 using two empirical methodologies from Borjas (2006, 2014) and Peri and Sparber (2011a). Each Specification has 84
observations and include education fixed effects. Each regression is weighted by using the number of individuals used to compute the
dependent variable in 1962 and 1968. Standard errors are adjusted for clustering at the regional level.
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Table 12: The impact of repatriates on native wages by using wild-bootstrap methods

Change in native wages between

1962-1968 1962-1976

Baseline
Additional
controls Baseline

Additional
controls

IV estimates -1.91 -2.07 -0.97 -0.72

95% CI using robust standard errors [-2.92; -0.90] [-3.20; -0.93] [-2.01; 0.06] [-2.19; 0.75]

95% CI using clustering at the regional level [-3.37; -0.45] [-3.68; -0.46] [-2.29; 0.35] [-3.01; 1.65]

95% CI using the wild-bootstrap method [-5.89; -0.16] [-5.76; -0.31] [-3.31; 0.16] [-5.06; 1.96]
from Davidson and MacKinnon (2010)

Education-sector FE Yes Yes Yes Yes

Observations 168 168 168 168

Key. ***, **, * denote statistical significance from zero at the 1%, 5%, 10% significance level. T-statistics are indicated in parentheses
below the point estimate.
Notes. The table reports the IV estimated coefficients from the baseline regressions used in Table 3. I provide the 95% confidence
intervals of the IV estimates computed by (i) using heteroscedastic-consistent estimates of the standard errors, (ii) clustering standard
errors at the regional level and (iii) using the wild-bootstrap method (10,000 replications) as proposed by Davidson and MacKinnon
(2010) . I use rainfall intensity across regions as instrument. All regressions have 168 observations (4 education groups, 2 occupations
and 21 regions) and include skill fixed effects. Each regression is weighted by using the number of individuals used to compute the
dependent variable.
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Table 13: Additional descriptive statistics of French Regions

Time period: 1962-1968

4 Male wages
4 Employment

rate to population
4 Participation

rate

Rank French region 1962-1968 1968-1976 Men Women Men Women

1 Prov. Côte d’Azur 26.5 31.0 6.2 17.4 -0.9 16.5
2 Languedoc-Roussillon 18.7 38.4 7.6 18.8 -0.3 23.5
3 Midi-Pyrénées 30.0 32.7 8.7 18.2 -1.5 12.6
4 Rhône-Alpes 29.1 31.0 11.8 12.6 -0.1 8.7
5 Aquitaine 39.4 42.1 6.3 15.3 -1.5 16.1
6 Île-de-France 21.0 27.0 2.4 3.9 -0.5 7.1
7 Centre 32.7 41.4 8.9 19.1 -0.1 15.9
8 Bourgogne 33.8 25.3 6.8 20.2 0.1 19.8
9 Franche-Comté 31.4 22.4 11.7 18.7 0.4 13.7
10 Champagne-Ardenne 36.8 30.9 11.4 20.5 -0.3 15.4
11 Poitou-Charentes 27.2 44.3 5.8 19.1 -1.4 19.8
12 Lorraine 36.2 21.7 4.3 14.6 -1.6 18.3
13 Auvergne 17.9 41.9 8.8 17.5 -0.2 20.4
14 Alsace 30.9 24.1 8.7 10.8 -1.8 12.8
15 Haute-Normandie 35.5 33.8 11.7 19.2 0.0 13.6
16 Picardie 28.2 32.3 10.9 26.3 -0.5 20.0
17 Limousin 32.8 28.6 5.6 17.1 -1.1 17.9
18 Pays de la Loire 36.0 35.4 11.8 22.6 -0.8 17.3
19 Basse-Normandie 27.1 31.4 11.2 20.2 0.8 17.8
20 Bretagne 33.6 28.2 10.3 22.7 0.2 21.1
21 Nord-Pas-de-Calais 27.1 34.4 3.5 15.7 -0.9 17.2

Notes. The population used includes men and women in the labor force aged from 18 to 64, not enrolled at school and not self-
employed. Corsica is not included in the sample. I compute the changes in male wages, employment and participation rate for
pre-existing natives.
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