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Abstract
Despite increasing interest in topics related to refugees, economic literature has
remained mostly silent on how refugees make labor supply decisions in their ini-
tial resettlement period, during which their host government provides various care
and financial assistance. This paper fills that void by applying the copula-based selec-
tion model, which is free from the restrictive joint normality assumption, to a unique,
high-dimensional data set of refugees who resettled in the US. Its selection parameter
estimates suggest that subsidized refugees negatively select themselves into employ-
ment in terms of unobservedwage potential, which, according to the theoreticalmodel,
should be attributed primarily to the fact that (i) their reservation wages are rigid due
to host-provided, non-labor income and (ii) host country employers discount refugees’
unobserved human capital components substantially. As a result, employed refugees’
wages, all observable factors held constant, are lower than the counterfactual wages
of non-employed refugees, which contradicts what is usual in conventional labor mar-
kets. This devaluation-based skill paradox is more pronounced in regions unfriendly
to refugees, and the negative pattern temporarily reversed immediately after the 9/11
attacks, which represented a huge adverse shock to non-natives in the US labor mar-
ket, suggesting that subsidized refugees’ labor supply decisions are influenced greatly
by their expectations regarding future labor market outcomes. Possible explanations
are discussed based on a simple theoretical model in the context of the US refugee
resettlement system.
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1 Introduction

In recent years, the number of people displaced forcibly has increased rapidly, creating
an era of diaspora (Shin 2021). According to the United Nations refugee agency, as
of 2020, 82.4 million people have been dislocated involuntarily worldwide, and 26.4
million are officially registered as refugees by the United Nations High Commissioner
for Refugees (UNHCR) or the United Nations Relief and Works Agency (UNRWA).
Moreover, the United Nations recently warned that up to half a million Afghans could
flee their country by the end of 2021. Concerning the hosting of refugees, fiery dis-
cussions are not over and will likely continue in the near future. Some researchers,
such as Tumen (2016) and Akar and Erdoğdu (2019), underscore the myriad of social
and economic issues expected to occur with their exodus. In contrast, others, such
as Bodewig (2015) and d’Artis Kancs and Lecca (2018), accentuate several positive
aspects, the main point of which lies in the expectation that the influx of refugees will
invigorate host countries with an active, younger working population (Bodewig 2015;
Desilver 2015).1 The achievability of that expectation, however, hinges on whether
nations in charge of helping such refugees become economically self-sufficient as
soon as possible. A refugee creates a fiscal surplus in a host country if and only if the
net present value of his or her tax payments exceeds that of the costs that he or she
imposes. Thus, refugees generate a surplus only when they are integrated into local
labor markets (Borjas et al. 2019).

Despite economists’ increasing interest in topics related to refugees, little atten-
tion has been paid to the question of how refugees, while initially placed under
host-provided care, select themselves into work—especially in terms of important
but unobservable human capital, which decides their potential wages combined with
observable characteristics.2 From an econometric perspective, this question concerns
a previously unexplored relationship between what affects (i) refugees’ employment
participation and (ii) their market wages. A systematic understanding of this rela-
tionship is lacking because most extant studies investigate either the former or latter
separately, not links between them.This intertwinement concerns an importantmicroe-
conomic concept—selection into employment—which is often made in a systematic,
endogenous way.

In labor economics, the importance of allowing for non-random selection into
employment has received much attention since Gronau (1974), Heckman (1976),
Heckman (1979), and Barnow et al. (1981). Conventional wisdom concerning usual
labor markets suggests that selection into work is made positively, as demonstrated
empirically by many extant studies, such as Smith and Ward (1989), Blau and Kahn
(2006), Olivetti and Petrongolo (2008), Arellano and Bonhomme (2017), and Dolado
et al. (2020). This is intuitive because it becomes more expensive for those with high
wage potential to remain out of work (Mulligan and Rubinstein 2008). However, one

1 Parsons and Vézina (2018) highlight that refugee integration increases subsequent exports to their country
of origin.
2 Throughout this paper, selection, as an economic term, refers to selection on unobservables unless other-
wise specified. Likewise, if not otherwise mentioned, it is assumed that observable factors are held constant.
More details are discussed in Sect. 2.
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question is whether it holds for subsidized refugees, a question that economic research
has not yet addressed.3

Using the theoretical concept of selection into employment, this study addresses
the question of how newly arrived refugees make labor supply decisions while being
subsidized. In particular, it explores whether unobservable human capital factors that
raise the wages that a refugee receives during employment increase (or decrease)
the probability that he or she enters employment. For this purpose, the copula-based
selectionmodel from Smith (2003) is applied to a unique, high-dimensional data set of
refugees who resettled in the US. The copula approach is econometrically beneficial
primarily in the sense that joint normality is not required, and its estimates are thus
considered less assumption-dependent than those from other common methods.

In the local labor markets of their resettlement regions, refugees are severely dis-
advantaged in comparison to host populations (Shin 2021). A lack of local language
skills, cultural differences, career interruptions, undervalued work experience, and
unappreciated educational attainments are a few examples of such obstacles. However,
officially admitted ‘newcomer’ refugees receive cash assistance, housing, medical
care, and administrative assistance from their host government. By virtue of these
host-provided benefits, refugees do not have impending concerns about their liveli-
hoods, in contrast to jobless members of the host population and economic migrants.4

Such host-provided assistance and non-labor income are secured for a substantial
period; for example, some benefits, such as Supplemental Security Income, Medi-
caid, and Temporary Assistance for Needy Families, are provided for at least five
to seven years after entry (Bruno 2017). This institutional setup can solidify subsi-
dized refugees’ lack of financial urgency and, accordingly, cause their labor supply
behaviors to be unconventional. Therefore, this paper begins with the hypothesis that
refugees’ selection into employment deviates from conventional selection patterns,
which nearly always turn out positive. Rather, due to the unique institutional setup
discussed above, the selection pattern can be negative, which means that refugees with
higher (lower) wage potential, observable factors held constant, are less (more) likely
to take employment. Negative selection into employment has often been considered
problematic and viewed as an abnormal symptom that derives from misspecification
(Ermisch and Wright 1994). However, in the case of subsidized refugees with no
impending livelihood concerns, negative selection is not nonsensical, especially when
host country employers discount their unobserved human capital substantially.

Findings on refugees’ unique selection pattern are expected to provide policymak-
ers with meaningful implications, because their selection pattern is determined by a
function of which and how many refugees are employed (Mulligan and Rubinstein
2008). If negative selection, as hypothesized above, is the case, it leads to the policy
implication that employed refugees, on average, are those with lower wage potential

3 The question of how migrants, who should be distinguished from refugees for reasons addressed below,
select themselves into migration (and return migration) has been investigated in many studies, such as
Borjas (1987), Chiquiar and Hanson (2005), Rooth and Saarela (2007), Moraga (2011), Wahba (2015), and
Borjas et al. (2019). A brief explanation of these studies is given in Online supplement B.2.
4 Some qualified host populations receive unemployment benefits. However, the duration of such benefits
is 26 weeks across most of the US (though 28 weeks in Montana and 30 weeks in Massachusetts), which
is much shorter than the average duration of the refugee subsidy program.
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and weaker productivity (Borjas et al. 2019). Equivalently, it means that refugees with
higher wage potential and greater productivity are not employed, and as a result, the
refugee workforce composition becomes less productive, and income tax revenues
collected from employed refugees can be lower than those under a positive selection
case. As discussed by Aksoy and Poutvaara (2021), to the extent that human capi-
tal is driving economic growth, this should be recognized as a definite loss to host
societies. To offset this loss, those not in early employment should, from a long-term
perspective, end up with better-quality jobs, which, however, is neither guaranteed nor
substantiated.

The remainder of this paper is organized as follows. Section 2 discusses the theoret-
ical framework that underlies analysis. Data used during investigation are introduced
in Sect. 3, including explanations of the institutional context. Section 4 discusses
the econometric methods used to assess how subsidized refugees select themselves
into employment. Estimation results are reported in Sect. 5, and Sect. 6 explains the
robustness checks regarding further relaxing some assumptions and excluding alterna-
tive interpretations of results. Section 7 concludes the paper. For brevity, less important
details appear in “Appendix” and Online supplement.

2 Theoretical framework

2.1 Microeconomic model

Following extant literature, such asErmisch andWright (1994) andBorjas et al. (2019),
this section explains the current study’s theoretical framework. I start by defining two
distinct (log) hourlywage equations separately: (i) a reservationwage (or askingwage)
equation and (ii) a market wage (or wage offer) equation. The market wage refers to
how much employers are willing to pay for one hour of work, and the reservation
wage represents how much a person requires to be ‘bribed’ into working that first
hour (Borjas and Van Ours 2010).5 Note that (i) the reservation wage is not observed
directly and (ii) the market wage is observed if and only if a person is employed.

The reservation wage equation is expressed as:

logwr
i = αr + h′

iξ + vri , (1)

where observable h is a k × 1 vector of individual features and controls that affect the
reservation wage of refugee i . αr is simply an intercept. The final term, vri , represents
unobservable factors that are not fully explained by h but nonetheless affect the reser-
vation wage of i .6 Similarly, the Mincer (1958, 1974) market wage equation can be
written as:

logwm
i = αm + z′

iθ + vmi , (2)

5 Heckman (1974) introduces the asking wage, which is a function that determines the value a person places
on his or her time. Mulligan and Rubinstein (2008) call the reservation wage the non-market wage.
6 The expression not fully explained by h is used intentionally because we cannot rule out the possibility
that Cov(h, v) �= 0 (e.g., observable schooling and unobservable abilities).
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where z is a j × 1 vector of human capital attributes (e.g., schooling and labor market
experience) and other controls observed in a data set. αm is a constant term. Like in
(1), vmi , in the form of market wage residuals, represents unobserved components that
are not entirely explained by observable factors z but affect the market wage of i .7

The subscript i that indexes an individual refugee is hereafter omitted for notational
simplicity.

A person’s wage determinants consist of observed (i.e., h and z) and unobserved
(i.e., vr and vm) components, but an econometrician can observe only the former
(Hwang et al. 1992). Since Juhn et al. (1993), the role of unobserved skills (and capa-
bilities) in determiningwage levels has beenwidely recognized.8 Given the importance
of unobserved human capital, hereafter denoted by s, this study decomposes vr and
vm into:

vr = γr · s + εr

= γr · (μs + εs) + εr
(3)

and

vm = γm · s + εm

= γm · (μs + εs) + εm,
(4)

respectively. In both (3) and (4), non-identical s ∼ N (μs, σ
2
εs

) refers to unobserved
human capital (i.e., unobserved productivity-related factors).9 The concept of s is
often intentionally left abstract, but it includes various unobserved components, such
as capabilities, skills, intelligence, productivity, perseverance, reputation, personal
traits, motivation, and taste for work and additional learning (Weiss 1995; Taber 2001;
Dostie and Léger 2009).10 Skill, used interchangeably with capability and human
capital in this paper, is a broad, inclusive term, and a distinction between observable
and unobservable skills is necessary in the current context. Clearly, the distinction is
data and specification dependent. As Borjas et al. (2019) articulate, observable skills
refer to the (conditioned) variables that explainwage levels and that are included in data
(e.g., English proficiency). Unobservable skills are the wage components that are left
unexplained by data. The former, as elements in {h1, h2, ..., hk} and {z1, z2, ..., z j }, is
observed by an econometrician, but the latter, denoted s, cannot be observed (Gould
and Moav 2016). Individual refugees know the degree of their own s, and employers
indirectly recognize s and reward it in a wage offer (Booth and Frank 1999; Praag and
Cramer 2001). Thus, s appears in both (3) and (4), and γq > 0 for q ∈ {r,m} gives
the rate of return for s in each equation.

7 To the extent that vmi is unmeasured, its influences on logwm
i are recognized as an increase (or decrease)

in a refugee’s wage, conditional on his or her observed (productivity and demographic) characteristics z.
8 Many empirical studies corroborate the importance of capabilities and skills that are commonly unob-
served but substantially affect wages, such as Murnane et al. (1995), Neal and Johnson (1996), Kuhn and
Weinberger (2005), Heckman et al. (2006), and Fortin (2008). Some investigations, such as Mulligan and
Rubinstein (2008), use test scores or IQ data as proxies for unobserved abilities.
9 Other papers, such as Taber (2001), also use the same distributional assumption s ∼ N (μs , σ

2
εs ).

10 Borjas et al. (2019) simply call it ‘(unobserved) skill component.’
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Another (skill-unrelated) component, εq for q ∈ {r,m}, represents all other unob-
served factors that do not correlate with s.11 By this definition

Cov(εs, εr) = Cov(εs, εm) = 0 (5)

holds. Recall that the distinction between observable and unobservable components
is determined by how an empirical framework, based on a data set, is specified. The
more variables hk×1 and z j×1 encompass (i.e., higher k and j), the less εq for q ∈
{r,m} explains variations in each dependent variable.12 Suppose h and z are high
dimensional, and thus

Corr(εr, εm) = Cov(εr, εm)

σεrσεm

= ρεr,εm = 0 (6)

holds.13 (5) and (6) are crucial to assuming that (i) the only channel that can connect
vr and vm is s and (ii) thus the non-zero correlation of disturbances across two distinct
wage equations (1) and (2) can materialize only through s.

Regarding Corr(vr, vm), a stylized fact points to

Corr(vr, vm) = Cov(vr, vm)

σvrσvm

= ρvr,vm > 0, (7)

meaning that unobserved components in market and non-market sectors correlate pos-
itively (Mulligan and Rubinstein 2008). This argument is substantiated by Heckman
(1974), whose results suggest that Corr(vr, vm) is large and positive.

Based on the decomposition of (3), the reservation wage equation (1) can be rewrit-
ten:

logwr = αr + h′ξ + {γr · s + εr}
= αr + h′ξ + γr · (μs + εs) + εr

(8)

with non-identical εr ∼ N (0, σ 2
εr
). Similarly, the market wage equation (2), as a result

of (4), can be rewritten:

logwm = αm + z′θ + {γm · s + εm}
= αm + z′θ + γm · (μs + εs) + εm

(9)

with non-identical εm ∼ N (0, σ 2
εm

). According to Heckman (1974), a decision to enter
employment depends on a comparison of market wages (9) and reservation wages (8).

11 εq for q ∈ {r,m} is conceptually important when expecting an exclusion restriction to exist.
12 Controlling for a broad set of observables might also control for some unobservables to the degree that
they correlate.
13 The richness of h and z in the current study is detailed in Sect. 3.
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Thus, an individual refugee decides to accept a job offer and go into employment
when

logwm > logwr (10)

holds, which leads to employment index function:

I = log

(
wm

wr

)

= (αm + z′θ + vm) − (αr + h′ξ + vr)

= {(αm − αr) + (z′θ − h′ξ)} + (vm − vr)

= Δμ + (vm − vr).

(11)

A refugee decides to work if and only if I = log(wm/wr) > 0, and thus binary
employment indicator D ∈ {0, 1} can be defined as:

DEmployment = 1[I > 0]. (12)

For analytical convenience, suppose in this section that vm and vr follow a bivariate
normal distribution.14 The variance of vm − vr, which is the unobservable part of I, is
then simply:

Var(vm − vr) = Var(vm) − 2Cov(vm, vr) + Var(vr) = σ 2
vm−vr

. (13)

Based on the probit link function, the probability that a refugee enters employment
is:

Pr(D = 1 | x) = Pr

(
log

(
wm

wr

)
> 0

)

= Pr

(
Δμ

σvm−vr

+ vm − vr

σvm−vr

> 0 | x
)

= Pr

(
vm − vr

σvm−vr

> − Δμ

σvm−vr

| x
)

= �

(
Δμ

σvm−vr

)
,

(14)

where x is the union of h and z. As is customary,� is the cumulative distribution func-
tion of the standard normal distribution.15 In the second line of (14), a reduced-form

14 Gronau (1974), Heckman (1979), and Keane et al. (1988) are among extant studies that use this bivariate
normality assumption. For further details on this assumption, see Moffitt (1999).
15 The bivariate normality of vm and vr enables vm−vr to be normally distributed with its constant variance
σ 2
vm−vr

. Thus, the probit link function can be used.
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employment equation appears. Recall that selection into employment on unobserv-
ables is measured by

Corr(vm, (vm − vr)/σvm−vr) = ρvm,(vm−vr)/σvm−vr
, (15)

the correlation between the error term of the market wage equation and that of
the employment equation. For notational simplicity, (vm − vr)/σvm−vr is hereafter
expressed as (vm − vr)/κ with κ = σvm−vr , the square root of (13). Thus, the correla-
tion between vm and (vm − vr)/κ can be expressed as:

ρvm,(vm−vr)/κ = Cov(vm, (vm − vr)/κ)

σvmσ(vm−vr)/κ

= σvm

σ(vm−vr)/κσvm−vr

⎡
⎢⎢⎢⎣

γ 2
mσ 2

εs

σ 2
vm

(1 − γr

γm
)

︸ ︷︷ ︸
A

+σ 2
εm

σ 2
vm

(1 − ρεr,εmσεr

σεm

)

︸ ︷︷ ︸
B

⎤
⎥⎥⎥⎦

= σvm

σ(vm−vr)/κσvm−vr︸ ︷︷ ︸
C


,

(16)

which reduces how a refugee, in terms of unobservables, self-selects into employ-
ment to a single selection parameter ρvm,(vm−vr)/κ . The detailed derivation of (16) is
discussed in “Appendix A.1.” The sign of (16) is informative, indicating in which
direction selection on unobservables is made. In the last row of (16), since C cannot
be negative, the sign of


 = γ 2
mσ 2

εs

σ 2
vm

(1 − γr

γm
)

︸ ︷︷ ︸
A

+σ 2
εm

σ 2
vm

(1 − ρεr,εmσεr

σεm

)

︸ ︷︷ ︸
B

(17)

solely determines the sign of ρvm,(vm−vr)/κ .
In order to proceed, note that the total residual variance of market wage equation

(9) can be decomposed as:

Var(logwm | z) = σ 2
vm

= Var(γm · (μs + εs) + εm)

= γ 2
m · σ 2

εs
+ 2 · Cov(γm · εs, εm) + σ 2

εm

= γ 2
m · σ 2

εs
+ σ 2

εm
,

(18)

where the third row equality holds according to (5). Dividing both sides of (18) by
σ 2

vm
leads to:

γ 2
mσ 2

εs

σ 2
vm

+ σ 2
εm

σ 2
vm

= 1. (19)
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From (19), new notation

⎧⎪⎨
⎪⎩

γ 2
mσ 2

εs
σ 2

vm
= �

σ 2
εm

σ 2
vm

= 1 − �
(20)

is introduced and hereafter used for notational simplicity. By the mathematical nature
of �, 0 < � < 1 holds, and {�, 1 − �} can be seen as weighting parameters in
(17). In (19), the first left-hand side term, γ 2

mσ 2
εs

/σ 2
vm
, represents the portion of σ 2

vm

attributable to the variance that derives from s, and the second term, σ 2
εm

/σ 2
vm
, is the

portion of σ 2
vm

attributable to the variance that derives from εm. Recall here that (i) s
and εm are the two distinct components of unobservables that affect market wages in
(9) and (ii) � and 1− � are weighting parameters. Therefore, 
 in (16) and (17) can
be interpreted as the weighted average of A and B. A, which is a function of structural
parameters related to s, is weighted by how much γ 2

mσ 2
εs
contributes to σ 2

vm
: similarly,

B, which is a function of structural parameters related to εm, is weighted by howmuch
σ 2

εm
contributes to σ 2

vm
(Borjas et al. 2019).

According to assumption (6),

1 − ρεr,εmσεr

σεm

= 1 (21)

holds. Thus, (16) can be simplified to:

ρvm,(vm−vr)/κ = σvm

σ(vm−vr)/κσvm−vr

[
γ 2
mσ 2

εs

σ 2
vm

(
1 − γr

γm

)
+ σ 2

εm

σ 2
vm

)

]

= σvm

σ(vm−vr)/κσvm−vr

[
�

(
1 − γr

γm

)
+ (1 − �)

]
,

(22)

and its sign, which is of interest in this study, is determined by the sign of�(1− γr
γm

)+
(1 − �). After rearrangement, if

�γr < γm (23)

holds, then positive selection (on s) into employment occurs. In (23), it can be seen
that the core of the matter reduces to comparing market valuation of s (i.e., γm) and
non-market valuation of s (i.e., γr). If γr and γm are approximately equal, (23) holds
because of 0 < � < 1, and a refugee positively self-selects into employment in terms
of s. In contrast, selection is made negatively if

γm < �γr (24)
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holds. For negative selection to occur, γr should be sufficiently larger than γm, or γm
should be sufficiently smaller than γr, since (24) can be rearranged as:

�−1γm < γr. (25)

Therefore, the composition of employed refugees, {i | Di = 1}, changes in response
to whether either (23) or (24) holds.

2.2 Selection into employment andmarket wages

If (24) or (25) holds, it indicates that the payoff for a refugee’s unobserved human
capital s in the labor market is much lower than in his or her self-valuation. In that
case, negative selection is understandable because refugees likely feel that host country
employers undervalue their unobserved human capital. Hakak andAl Ariss (2013) and
Dietz et al. (2015) demonstrate that non-native workers obtain sub-par outcomes in
their host country labor markets because their capabilities and skills are devalued
systematically.16

Such negative selection in terms of s can affect the refugee workforce composi-
tion {i | Di = 1} and, accordingly, the distribution of observed market wages. In
this section, z = h is assumed for simplicity, and suppose that observables take on
particular values. The (untruncated) distribution of refugees’ potential market wages
can be expressed as:

logwm | z ∼ N (αm + z′θ , σ 2
vm

) (26)

from (9). Under Heckman’s (1976; 1979) assumptions, the expectation of the market
wage distribution of employed refugees {i | Di = 1} is:

E(logwm | D = 1, z) = E

(
logwm | log

(
wm

wr

)
> 0, z

)

= E

(
logwm | vm − vr

σvm−vr

> − Δμ

σvm−vr

, z
)

= αm + z′θ +
⎡
⎣ρvm,(vm−vr)/κ · σvm ·

φ
(

Δμ
σvm−vr

)

�
(

Δμ
σvm−vr

)
⎤
⎦ ,

(27)

where φ(·)/�(·) = λ(·) refers to the inverse Mills ratio (Greene 2002). For further
interpretations, recall that λ(·) ≥ 0. All other notations are the same as above. If
selection into employment is made negatively with ρvm,(vm−vr)/κ < 0, the bracketed
term in (27) is always negative due to the mathematical nature of σvm and λ(·), unless
λ(·) = 0. Therefore, negative selection makes

E(logwm | D = 1, z) ≤ E(logwm | z) (28)

16 Similarly, Lang (2005) attributes low γm to ‘zero-return’ on non-native workers’ imported labor market
experience.
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hold, in which the equality holds if and only if λ(·) equals zero. Simply, (28) suggests
that the mean of the market wage distribution of employed refugees (i.e., the mean
of the truncated distribution) is less than that of a counterfactual, no-truncation case
over the range in which λ(·) > 0 holds—because refugees’ negative selection into
employment ‘pushes down’ the conditional mean of the observed logwm distribution
of {i | Di = 1} in the direction of ρvm,(vm−vr)/κ < 0. If selection into employment is
made negatively, (27) also leads to:

E(logwm | D = 1, z) ≤ E(logwm | D = 0, z), (29)

in which the equality holds if and only if λ(·) equals zero. In words, (29) means that the
average market wage of employed refugees, observables z held constant, is less than
the average (counterfactual) market wage of non-employed refugees {i | Di = 0}.

3 Data and institutional context

3.1 Data

Aunique, high-dimensional refugee data set is used to apply the theoretical framework
to real-world cases.17 The repeated cross-sectional data used in this paper describe
refugees who resettled in the US between 2001 and 2005, distributed across 16 reset-
tlement cities by a refugee resettlement agency.18 This exogenous distribution policy
precluded individuals from systematic sorting.19 Managed by the International Rescue
Committee (IRC), the data represent a sample of 1,703 male adult refugees. Diverse
variables were compiled prior to their arrival in the US territory by the Immigra-
tion and Naturalization Service (INS) and the Bureau of Population, Refugees, and
Migration (PRM), and given later to the IRC. Refugees’ employment outcomes were
recorded individually 90 days after each refugee’s arrival in his resettlement city.20

Thus, such a quasi-administrative feature obviates the risk of systematic non-response
or non-random exclusion. The data set is unique in three ways.

First, all individuals in the data set are refugees—neither economic migrants nor
usual non-natives. According to the United States Immigration and Nationality Act
Section 101, a refugee is a person unwilling or unable to remain in the country of their
nationality due to serious persecution or awell-founded fear of persecution. For details,
see Online supplement B.1. According to a definition from the European Commission,
an economic migrant, on the other hand, is someone who leaves his or her country
of origin purely for economic reasons that are not in any way related to the refugee

17 This section partly draws from Shin (2021), which is based on the same data set.
18 This data set is initially used in Beaman (2012), in which some network-related variables are newly
collected.
19 This context is similar toDamm (2009),Damm (2014), andDustman et al. (2019),who exploit a dispersal
policy that assigns refugees to municipalities quasi-randomly.
20 For all sampled refugees, their claims were decided before arrival in the US. They thus had permission
to work immediately after arrival in resettlement cities.
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definition mentioned above.21 They migrate to live in another country with better
working or living conditions.22 This distinction is important in that economicmigrants,
as Borjas (1987) initially argued, generally select themselves from the populations of
their home countries, unlike refugees who are displaced forcibly. Therefore, refugees
are likely to be much more heterogeneous in comparison to economic migrants in
terms of individual characteristics.23

Second, sample respondents did not have family members who had already settled
in the US and who could thus assist in their resettlement (Shin 2021, 2022).24 In
other words, they had no consanguinity ties in the US by the time they arrived. This
facet makes the effect of individual-level features, including the pattern of selection
into employment, much clearer because they had no family members to rely on dur-
ing their initial settlement. Discussed in many studies, including Waldinger (1997),
Potocky-Tripodi (2004), Lamba (2008), Allen (2009), and Jamil et al. (2016), infor-
mal assistance from relatives affects refugees’ labor market outcomes and economic
adaptation through a channel of social capital. Thus, unless relevant information is
recorded accurately, having family members established in the host country, before a
refugee’s arrival, and the effects of social capital that derive from their assistance can
contaminate estimates.25 The data set is free from this issue (Shin 2021, 2022).

Third, in terms of dimensions of covariates, various individual characteristics were
observed and recorded, allowing a range of controls, such as age, household size, eth-
nicity, religion, initial English-language proficiency, work experience, and education
received before coming to the US. This high-dimensional feature is advantageous to
assessing selection on unobservables because selection patterns are measured by the
correlation of disturbances across employment and market wage equations. Errors are
necessarily tied up with how models are specified, and thus selection patterns can be
estimated erroneously if important variables are omitted unintentionally.26 Therefore,
a wide set of controls is indispensable so that we can estimate selection parameters
and interpret them persuasively. Summary statistics appear in Table 4 in “Appendix
A.4.”

Observations of refugees’ job acquisition status andmarketwage levels, conditional
on employment, were collected 90 days after each refugee’s arrival. Such one-time,
short-term records represent shortcomings of this data set.27 However, extant labor
economics literature suggests that 90 days is not too short for refugees to have found
jobs (Beaman 2012; Dagnelie et al. 2019). This short term feature makes clearer how
refugees, while being subsidized, made labor supply decisions with secured non-labor

21 For more details, see Brell et al. (2020).
22 For an overview of issues related to the economics of immigration, see Borjas (1994).
23 For further discussions on selectivity, see Online supplement B.4.
24 This contrasts with the case of reunification refugees who have personal sponsorship (Tran and Lara-
García 2020).
25 Potocky-Tripodi (2004) avoids this bias by using several variables such as (i) the number of relatives
living in the same city or county, (ii) the number of relatives living in the US but not in the same city or
county, and (iii) how much help a refugee received from relatives after arrival in the US.
26 The more observables we can control, the more likely (6) holds.
27 Another disadvantage of this data set is that it comprises only male refugees. For more discussion, see
Online supplement B.5.
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income, because the 90 days period falls within the period of direct, host-provided
support, without exception.

3.2 Institutional context

Prior to departure to the US, newly admitted refugees receive cultural orientation,
which describes the resettlement process and refugees’ rights, benefits, and obliga-
tions (Fix et al. 2017). Once they arrive, the US Department of State is responsible
for initial placement and resettlement, and all approved refugees are sponsored and
offered appropriate assistance by the US government (Dagnelie et al. 2019). Dur-
ing initial resettlement, the United States Refugee Admissions Program (USRAP)
provides refugees with necessities and core services, such as housing, food, medical
assistance, clothing, enrollment in school, English-language classes, job training, and
health screenings.28 Through the Refugee Cash Assistance (RCA) program, refugees
receive direct monthly cash subsidies, in addition to a one-time startup allowance.
Depending on individual situations, they are eligible for various additional federal
means-tested benefits, such as (i) special cash payments for senior citizens and adults
or children with disabilities and (ii) supplementary payments for food purchases (Fix
et al. 2017). Unlike other vulnerable groups, qualifying refugees can immediately
apply for such means-tested assistance programs. Thus, Bardelli (2020) characterizes
the refugee status as an ‘economic asset.’

Excepting the basic cash subsidy, various assistance programs are secured for sev-
eral years beyond initial resettlement. For example, Temporary Assistance for Needy
Families (TANF), which targets low-income individuals with dependent children, sup-
ports qualifying refugees for up to five years. Supplemental Security Income (SSI)
supports aged or disabled refugees for up to seven years (Fix et al. 2017). Qualifying
refugees can also be supported continuously by medical assistance programs, such as
Medicaid and SCHIP, for up to seven years (Bruno 2017). The food assistance pro-
gram has no time limit (U.S. Government Accountability Office 2011), but as soon
as a refugee becomes self-sufficient by obtaining employment, he or she no longer
receives benefits.

The host-provided resettlement package, which represents non-labor income,
affects how subsidized refugeesmake labor supply decisions. It liberates refugees from
impending concerns about their livelihoods, which leads to a lack of immediate finan-
cial urgency. By virtue of such government assistance, refugees do not need to rush to
obtain employment, and they can be selective in accepting job offers and keep search-
ing for better quality jobs. This distinguishes refugees from economic migrants, who
receive no host-provided assistance and must provide for themselves from the begin-
ning. McCall (1970) argued that government benefits themselves increase refugees’
reservation wages directly, and empirical evidence supports a negative relationship
between reservation wages and employment (Lancaster and Chesher 1983; Jones
1988; Addison et al. 2009; Brown and Taylor 2013). Yu et al. (2012) corroborate
this aspect among North Korean refugees who resettled in South Korea.

28 Admitted refugees begin receiving such services immediately after arrival, even before social security
numbers are issued.
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4 Econometric methods

4.1 Selection framework

Before proceeding, I provide a primer on what a selection framework is, why it is
needed in the current study, and what are the most common methods and their limita-
tions. For brevity, detailed explanations appear in “Appendix A.2.”

4.2 Copula-based sample selectionmodel

In economics literature, the two most common selection estimators are the bivariate
maximum likelihood (ML) selectionmodel and the Heckman two-step estimator, used
widely across various applications. However, considering their limitations, detailed in
“AppendixA.2,” this study uses the copula-based selectionmodel, introduced bySmith
(2003), as an econometric method that addresses how subsidized refugees select them-
selves into employment.According to Sklar’s theorem, any k-dimensionalmultivariate
joint distribution can be written in terms of k univariate marginal distribution functions
and a copula that describes the dependence structure among those k underlying vari-
ables (Sklar 1959).29 More simply, the copula method couples two or more marginal
cumulative distribution functions (CDFs) and generates their single joint cumula-
tive distribution function, without assuming joint normality. Consider the canonical
approach with additive error terms (Cameron and Trivedi 2005).

⎧⎪⎨
⎪⎩
DEmployment
i = 1[y∗

di
> 0] ∈ {0, 1} observed employment status

y∗
di

= x′
di

βd + εdi latent variable determining employment

ywi = x′
wi

βw + εwi wage outcome

(30)

Selection patterns are, again, measured by the correlation of disturbances across
employment and market wage equations—εd and εw, respectively. For their marginal
and joint cumulative distribution functions, denoted F(·), coupling of a copula,C , can
be expressed as:

F(εw, εd) = C{F1(εw), F2(εd); θ} = C{uw, ud ; θ}, (31)

where θ denotes the association (or dependence) parameter between F1(εw) = uw and
F2(εd) = uw. All major notations hereafter are the same as previously defined, unless
otherwise noted. If F1(εw) and F2(εd) are continuous, C is unique (Nelsen 1999).
To arrive at the density of one random variable (e.g., εw) along with the cumulative
probability of the other (e.g., εd ), which is essential to a likelihood function, the copula
method requires partial derivative of F(εw, εd):

29 Thus, all multivariate distributions have a copula representation.
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∂

∂εw

F(εw, εd) = ∂

∂uw

C{uw, ud ; θ} × ∂F1(εw)

∂εw

= ∂

∂uw

C{uw, ud ; θ} × f1(εw),

(32)

where f1(εw) is the probability density function (PDF) of εw.
Conventional in ML-based selection models,

L =
N∏
i=1

{Pr[y∗
di ≤ 0]}1−Di {Pr[y∗

di > 0] × f (ywi | y∗
di > 0)}Di (33)

is the starting point, which is the likelihood function for a sample-selection context
(Amemiya 1985).30 Also conventionally, N refers to the total number of observations.
In (33), the component f (ywi | y∗

di
> 0) refers to the conditional probability density

function of yw given y∗
d > 0, which refers to the wage distribution of employed

refugees {i | Di = 1}, and its functional form can be derived as:

f (ywi | y∗
di > 0) = Pr[y∗

di > 0]−1 × ∂

∂εw

(F1(εw) − F(εw, εd))

= Pr[y∗
di > 0]−1 × ( f1(εw) − ∂

∂εw

F(εw, εd)).

(34)

Substituting (34) into (33):

L =
N∏
i=1

{Pr[y∗
di

≤ 0]}1−Di {Pr[y∗
di

> 0] × f (ywi | y∗
di

> 0)}Di

=
N∏
i=1

{Pr[y∗
di

≤ 0]}1−Di {Pr[y∗
di

>0]×Pr[y∗
di

>0]−1×( f1(εw) − ∂

∂εw
F(εw, εd ))}Di

=
N∏
i=1

{Pr[y∗
di

≤ 0]}1−Di

{
f1(εw) − ∂

∂εw
F(εw, εd )

}Di

, (35)

and using (32) for ∂
∂εw

F(εw, εd) in the last row of (35) yields:

L =
N∏
i=1

{Pr[y∗
di ≤ 0]}1−Di

{
f1(εw) ×

(
1 − ∂

∂uw

C{uw, ud ; θ}
)}Di

, (36)

where copula C operates as a binding mechanism. The benefit of the copula-based
selection model lies in the fact that the assumption of jointly normally distributed
errors can be relaxed: accordingly, the copula approach permits selection modeling

30 ML is an abbreviation for maximum likelihood.
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based on bivariate non-normality (Smith 2003).31 Moreover, one can flexibly apply
different kinds of copulas. In addition, regarding estimation of Pr[·] in likelihood
function (36), using the copula method permits assuming any univariate distribution
for the binary employment equation, further lessening restrictions on the model.32

Further econometric details, including which copulas to use, appear in “Appendix
A.3”.

5 Estimation results

5.1 Two distinct selection drivers

As Cameron and Trivedi (2005) argue, ML-based selection models permit selection
on both observables and unobservables, since it permits selection on both regressors
and errors in a single likelihood function.33 Before reporting estimation results, I recap
two distinct sets of selection drivers—observables and unobservables.34 This study
assesses two equations (i.e., the employment and wage equations) that are intertwined
due to their dependence on common factors (Cameron and Trivedi 2005). That such
common factors can be partitioned into two subcategories (i.e., measurable variables
versus unobserved error terms) requires considering selection on both observables
and unobservables, and it is important to note this distinction because each relates to
different parameters in the copula selection model. In (36), selection on observables
concerns βd , and selection on unobservables concerns θ and its conversion to τ . In
the following sections, estimation results of the former appear in Sect. 5.2 and those
of the latter in Sect. 5.3.35

5.2 Selection on observables

Table 1 reports estimates of selection on observables, where the dependent variable is
a refugee’s employment status. In the case of logit- or probit-based single-index binary
models, coefficients and marginal effects are not identical, but the ratio of coefficients
for two regressors equals the ratio of their marginal effects. Conveniently, the sign of

31 Specifying two marginal distributions separately is much less restrictive than specifying their joint
distribution.
32 Although the probit and logit models are largely undifferentiated, the tail feature of each can differ
substantially, and the latter is known to be more robust due to its thicker tails.
33 In economics literature, ML-based selection models are often referred to as models of selection on
unobservables, with selection on observables implicit (Cameron and Trivedi 2005).
34 Considering the former is simpler—including regressors and estimating their coefficients (or marginal
effects). In many labor supply contexts, however, errors can still correlate, even when observable regressors
are controlled for, leading to the latter (Cameron and Trivedi 2005).
35 Discussed in Sect. 1, this study assesses whether unobservable human capital factors that raise the wage a
refugee receives during employment increase (or decrease) the probability that he or she enters employment,
which has not been investigated. Thus, selection on unobservables is of more interest in the current paper.
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a coefficient gives the sign of its marginal effect (Cameron and Trivedi 2005),36 and
thus they are reported separately in Table 1.

Coefficient estimates appear in Columns 1 and 2 in Table 1. Since the underlying
models are based on disparate link functions, the magnitudes of those coefficient
estimates are not comparable directly, but their signs and statistical significance can
be compared. Estimated signs and statistical significance are the same across the
columns for all variables. Average marginal effect estimates appear in Columns 3 and
4 in Table 1. Marginal effect estimates are also similar across the columns for all
variables, regardless of which link function was used.

One finding in Table 1 is that education does not appear to determine a refugee’s
employment, a result that deviates from the common, stylized notion that education
correlates strongly and positively with labor market outcomes (Borjas and Van Ours
2010). Most notably, the average marginal effect of higher education on a refugee’s
employment is negative, though statistically insignificant, with secondary education
used as a baseline reference. This means that refugees’ selection into employ-
ment is made negatively on higher education. A refugee’s decision of whether to
enter employment depends on a comparison of market and reservation wages (i.e.,
DEmployment = 1[logwm > logwr]), and thus negative selection on higher education
suggests that the rate of return to tertiary education is higher in the reservation wage
equation than in the market wage equation. A refugee’s college diploma appears to
not be valued by employers in the US job market as much as it is by its owner as a job
seeker. Considering the argument from Spence (1973) and Arrow (1973) that higher
education plays a signaling role in usual labor markets, such a negative association
represents a distinctive feature of refugees’ labor market. US employers’ undervalu-
ation of refugees’ higher education accords with empirical evidence from Zeng and
Xie (2004), who finds that American employers, who are generally unfamiliar with
foreign universities, underrate higher education attained abroad. Chiswick and Miller
(2009) points out that non-natives’ skills acquired in formal schooling tend to be less
industry- and occupation-specific, and thus non-natives find that the skills they have
are irrelevant to their new labor market.37 For comparison, wage regression results,
one with and the other without selection correction, appear in Table 5 in “Appendix
A.4.”38

Regarding job experience, Table 1 shows that a refugee’s home country work
experience does not affect employment in the US labor market; its sign is negative,
though statistically insignificant. This means that a refugee’s work experience does
not function as a positive signal in host country labor markets: it appears to be under-
appreciated, causing negative selection on the experience variable. The reason might
reside in the fact that host country employers have imperfect information on what
overseas credentials mean, which, according to Chiswick and Miller (2009), leads to
the less-than-perfect international transferability of foreign experience.39 Based on

36 This is intuitive because F ′
C.D.F.(·) > 0 holds for both the probit and logit models.

37 Vocational school graduates associate with (statistically nonsignificant but) substantially higher employ-
ment probabilities, which is understandable because training and knowledge obtained in vocational schools
in home countries might transfer (relatively) easily to the US labor market.
38 Note the positive roles of higher education on wage levels, which accords with our intuition.
39 Lang (2005) expresses this as ‘zero-return on imported experience.’
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Table 1 Estimates—selection on observables (key variables only)

Estimand (1) (2) (3) (4)
Link function Coefficient Average marginal effect

Logit Probit Logit Probit

Basic demographic information

Age 0.1956 0.1151 0.0342 0.0341

[0.1907] [0.1121] [0.0333] [0.0331]

Age squared −0.0045 −0.0026 −0.0008 −0.0008

[0.0053] [0.0031] [0.0009] [0.0009]

Large family (Household size ≥ 5) −0.5828***−0.3326***−0.1018***−0.0984***

[0.2003] [0.1171] [0.0346] [0.0344]

Language proficiency (Baseline ref.: English level 2)

English level 1 −0.2108 −0.1164 −0.0379 −0.0354

[0.1668] [0.0973] [0.0298] [0.0294]

English level 3 0.4507** 0.2806*** 0.0747** 0.0790***

[0.1828] [0.1071] [0.0300] [0.0298]

Education level (Baseline ref.: Secondary education)

None −0.4270 −0.2655 −0.0765 −0.0805

[0.3014] [0.1772] [0.0558] [0.0555]

Basic technical training −0.8871** −0.5133** −0.1646** −0.1602**

[0.3737] [0.2196] [0.0719] [0.0710]

Primary school −0.2173 −0.1342 −0.0381 −0.0398

[0.1676] [0.0988] [0.0297] [0.0297]

Vocational school 0.5510 0.3072 0.0865 0.0827

[0.4943] [0.2659] [0.0708] [0.0663]

University or above −0.1669 −0.1076 −0.0291 −0.0318

[0.1686] [0.0994] [0.0296] [0.0296]

Employment before coming to the US

Employment experience −0.1364 −0.0816 −0.0238 −0.0242

[0.1574] [0.0924] [0.0275] [0.0273]

Administrative factors

Matching Grant Program 0.4937*** 0.2850*** 0.0863*** 0.0844***

[0.1500] [0.0874] [0.0258] [0.0256]

Delayed issuance of a social security number −3.0272***−1.7961***−0.5289***−0.5317***

[0.6635] [0.3656] [0.1134] [0.1062]

Ethnicity (Baseline ref.: African)

Asian −0.1591 −0.1089 −0.0280 −0.0325

[0.2745] [0.1572] [0.0489] [0.0475]
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Table 1 continued

Estimand (1) (2) (3) (4)
Link function Coefficient Average marginal effect

Logit Probit Logit Probit

European −0.3486 −0.2065 −0.0626 −0.0626

[0.2723] [0.1582] [0.0497] [0.0487]

Arab −0.5303*** −0.3180*** −0.0968*** −0.0979***

[0.1795] [0.1059] [0.0329] [0.0328]

South American 0.7486** 0.4265** 0.1152** 0.1128**

[0.3316] [0.1878] [0.0464] [0.0458]

No. of observations 1703 1703 1703 1703

(i) Robust standard errors are in brackets. (ii) ∗∗∗ p < 0.01, ∗∗ p < 0.05, ∗ p < 0.1 (iii) Conditioned
on: the age, age2, age3, household size, marital status, English proficiency, education level and type, job
market experience, religion, ethnicity, post-9/11 arrival, year of arrival, season of arrival, compatriot-based
local network size (from Beaman (2012)), Matching Grant Program participation, employment exemption,
delayed issuance of a social security number, and resettlement city variables

these findings related to education and home country experience, refugees appear to
have difficulty transferring both formal schooling and labor market experience from
their country of origin to a host country, which accords with findings from Albiom
et al. (2005) and Lang (2005).40 Another reason for this negative selection concerns
the possibility that those two variables correlate positively with pre-displacement per-
sonal wealth. If there is a tendency for refugees with higher education or more work
experience to bring their, on average, greater pre-displacementwealthwith them, and if
they can rely on such carry-over wealth for resettlement, without having to start work-
ing immediately, the observed negative association is understandable in that liquidity
constraints are less of an issue for them.

With regard to English, as a host country language, estimates in Table 1 accord with
intuition. The highest level of English proficiency associates positively with employ-
ment,with the second highest level used as a baseline. This is unambiguous in that local
language skills are vital to a refugee’s human capital in his or her resettlement region,
and a host country employer can easily assess whether a job applicant’s language pro-
ficiency is sufficient. Several empirical studies corroborate a positive response of labor
market outcomes to local language proficiency, such as Chiswick (1991), Dustmann
and van Soest (2001), Dustmann and Fabbri (2003), Bleakley and Chin (2004), Wang
and Wang (2011), Chiswick and Miller (2014), and Ferris (2020).

Another unique feature of refugees’ labor market is that administrative factors
affect employment. First, participation in the Matching Grant Program substantially
associates positively with employment. The program is a resettlement assistance ini-

40 According to Albiom et al. (2005) in Canada, the financial value of foreign work experience is about
30 percent of that of Canadian work experience, and foreign education is valued at about 70 percent of
Canadian education.
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tiative for officially accepted refugees, with the purpose of helping them gain early
employment.41 This topic is revisited in Sect. 6.1.

Second, delayed issuance of a social security number appears to greatly reduce a
refugee’s employment probability, which accords with expectations.42 All officially
admitted refugees are authorized to work in the US by the Department of Home-
land Security, and they receive a social security number usually within three weeks
after arrival. However, sometimes there are delays, the most common cause of which,
according to the US Social Security Administration and the Department of Homeland
Security, is IT issues. No US federal law prohibits the hiring of a person based solely
on lack of a social security number. However, federal law and regulation mandate
the reporting of an employee’s taxpayer identification (e.g., social security number
or taxpayer identification number) on federal returns and payee statements. Delayed
issuance thus makes it more difficult for a refugee to find acceptable employment
opportunities, hampering his or her selection into work. On the other hand, as dis-
cussed in Sect. 3.2, not having a social security number does not disqualify refugees
from receiving host-provided resettlement benefits.

Regarding the large-family dummyvariable, coded as one for thosewithfiveormore
family members, its sizable, negative marginal effect estimates, reported in Table 1,
do not agree with findings from extant studies. According to Hill (1971), conventional
wisdom suggests a positive relationship between family size and the supply of labor—
for both poor and non-poor people. This is intuitive in that the larger a person’s family,
the greater the family’s financial needs, leading to a greater likelihood that the person
will work. However, an opposite pattern was found among subsidized refugees. The
deviation appears to derive from the fact that after arrival in the US, admitted refugees
are offered various care and financial assistance by the US government. See Sect.
3.2 for details. Since the amount of host-provided cash assistance varies according to
family size (i.e., larger families receive more), a large family’s financial urgency is,
on average, lower. Hence, this aspect increases the reservation wages of refugees with
more family members, making it more difficult for (10) to hold.43

5.3 Selection on unobservables

Refugees are in aunique situation; they receivevarious host-provided care andfinancial
assistance but are likely targets of discrimination and undervaluation in local labor
markets. Given that combination of benefit and disadvantage, how refugees make
their labor supply decisions is what this paper addresses, specifically in terms of wage
potential. Of primary interest, then, is selection on unobservables, which, despite

41 The most important component of the program is its employment services, which comprise
English-language training, ongoing networking, pre-employment training, job readiness workshops,
employer-specific training, short-term vocational training, employer-employee matching, certification or
re-certification for professional or paraprofessional refugees, and post-placement support. For details, see
Shin (2022).
42 Social security numbers are used to report a person’s wage to the government and to determine a person’s
eligibility for social security benefits.
43 The negative relationship between non-labor income and labor supply is already well established. See
Heineke and Block (1973).
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its importance, has not been investigated in extant studies.44 As mentioned earlier,
selection on unobservables is measured by the correlation parameter that gauges the
dependence pattern between εd and εw in (30). Discussed in Sect. 2 is the supposition
that unobserved human capital, s, is the only component through which the correlation
of disturbances across the employment and market wage equations materializes.

In the case of the copula-based selectionmodel,Kendall’s τ , explained in “Appendix
A.3”, is the correlation parameter that must be interpreted. If τ is zero, there is no
selection on unobservables. If H0 : τ = 0 is rejected, the sign of τ̂ indicates in which
direction εd and εw correlate. Kendall’s τ estimates are reported in Table 2. Many
studies commonly use logit and probit interchangeably, but probit is more restrictive
due to its thinner tails. Nevertheless, the Heckman two-step estimator requires a pro-
bit model in the first-stage employment equation because its second-stage equation
uses φ(·)/�(·) as a selection correction term. When using the copula-based selection
model, not only probit but also logit can be used, and I exploit this flexibility. Results
reported in Columns 1 through 3 of Table 2 are based on logit as a binary link function
for the employment equation: those in Columns 4 through 6 are based on probit. For
robust estimations, various copulas were used, such as theGaussian, Frank (1979), and
Farlie (1960)–Gumbel (1960)–Morgenstern (1956) copulas. In all six estimations, the
null hypothesis of no selection on unobservables was rejected, and selection parame-
ter, τ , was estimated negative. Hence, it can be argued that subsidized refugees select
themselves negatively into employment, a finding that contradicts what is usual in
conventional labor markets.

One question is what the economic explanation of τ < 0 is. In short, it means
that refugees with greater wage potential (stemming from a higher rate of s) are less
likely to work, observable factors held constant. Negative selection into employment
has been problematic and perceived as an anomalous symptom that derives from mis-
specification problems (Ermisch and Wright 1994). However, if the unique situation
that subsidized refugees experience is considered, it is not nonsensical. This is the
point at which theoretical explanations made in Sect. 2 are useful. The underlying,
structural mechanism that causes τ < 0 is (24), introduced in Sect. 2.1. Selection into
employment is made negatively when a refugee’s self-valuation of his or her unob-
served human capital is substantially larger than its payoff in the labor market. In the
context of subsidized refugees, this is explainable from both γm and γr view points.

[Low market valuation] γm can be very low if host-country employers under-
value refugees’ unobserved capabilities and skills. Many empirical studies suggest
that native versus non-native wage gaps persist in nearly all occupational fields, even
when extensive observables are controlled for. For example, Smith and Fernandez
(2017) found that such gaps exist even after controlling for education, literacy skills,
numeracy skills, age, gender, years in a position, hours worked per week, area of study,
and information and communications technology adeptness, corroborating the low γm
set by host country employers. Thus, it can be said that local employers undervalue
refugees’ unobserved skill components.

44 In the context of migrants, Borjas et al. (2019) underscore the importance of unobserved abilities as
drivers of selection.
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Then, what are the possible reasons for low γm? As Brell et al. (2020) underscore
and Oreopoulos (2011) corroborates, refugees experience hostility, discrimination,
and prejudice from host communities. If this is the case, more intense hostilities, at
the regional level, likely lead to lower γm, and negative selection is more pronounced.
See 5.5 for an investigation of this aspect. Over and above this, Gould and Moav
(2016) argue that some components of non-natives’ unobservable skills are inherently
country-specific, such as personal connections, local knowledge of market conditions,
and institution-specific knowhow. It is understandable that those components have
near-zero returns from a host country employer’s viewpoint. Additionally, inmigration
literature, the skill-paradox theory explains why non-natives’ unobservable skills are
devalued systematically, by which it is meant that non-natives are more likely to be
targets of employment discrimination the more skilled they are (Dietz et al. 2015).
According to Dietz et al. (2015), this derives partially from the fact that employers
often view refugees’ skill components as a threat to locals. This aspect lowers γm by
triggering anti-refugee sentiments in local labor markets, especially against skilled
refugees.

[Highand rigid non-market valuation]Among subsidized refugees,γr can be stuck
at a level substantially greater than γm because refugees with secured host-provided,
non-labor income are free from financial urgency and thus have no incentive to adjust
their γr quickly to market-determined lower γm. Recall the explanation in Sect. 2.1
that if γr ≈ γm, selection into employment is made positively. High, rigid γr is a
unique facet that applies to subsidized refugees but not to economic migrants without
host-provided financial subsidies.

The atypical τ < 0 can also be explained by the standard job search model. Recall
that a refugee’s employment status, explained in Sect. 3.1, is measured 90 days after
arrival. Suppose there are two observationally identical refugees; their reservations
wages differ due to a disparity in their unobserved skill components, s. As Borjas and
Van Ours (2010) suggested, the one with a lower reservation wage (i.e., a lower rate
of s) will find acceptable job offers more quickly. For this refugee, there must be more
wage offers for which employment is an attractive option. In contrast, the other one,
with a higher reservation wage (i.e., a higher rate of s), will need more time to find an
acceptable job and thus is less likely to be employed by the time the measure is made.
Furthermore, host-provided benefits reduce the marginal cost of a job search. Hence,
the one with a higher rate of s does not have to adjust quickly his or her self-valuation
γr while being subsidized.

5.4 Selection, workforce composition, andmarket wages

Discussed in Sect. 2.2, a refugee’s selection pattern affects the distribution of observed
market wages. In conventional labor markets, in which selection into employment is
made positively, the wage distribution of {i | Di = 1} is centered at a higher level in
comparison to the counterfactual wage distribution of {i | Di = 0}. However, negative
selection can overturn this conventional wisdom because it means that those with a
lower (higher) rate of wage potential are more (less) likely to enter employment when
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Fig. 1 Wage distribution comparison

observable features are controlled for. Hence, if negative selection is the case, (29)
holds.

Such an overturned pattern appears in Fig. 1, which is a visual representation of
(29). In Fig. 1, logwm

i is modeled conditional on observables and interdependence
between εd and εw.45 Estimates are based on the copula-based selection model with
the logit link function and the Frank copula, and copula-based error dependence is
captured by θ̂ and its conversion to τ̂ , as shown in Table 2.46 The first panel depicts
ŷwi among employed refugees {i | Di = 1}, and the second depicts ŷwi among non-
employed refugees {i | Di = 0}. The latter is counterfactual and thus constructed

45 For the underlying framework and notations, see (30) in Sect. 4.
46 This corresponds to Column 2 in Table 2.
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by considering the selection rule. Comparing the mean of each distribution (i.e., the
dashed vertical lines in the first and second panels) suggests that selection reduces
(i.e., ‘pushes down’) the wage distribution of {i | Di = 1} in the direction of τ̂ < 0,
as shown in Table 2. The third panel illustrates ŷwi among all refugees, regardless of
their employment status. Its mean (i.e., the solid vertical line) refers to the average
wage under no selection, and it is thus used as a reference across all panels.47

5.5 Heterogeneity in selection patterns

Findings discussed in Sect. 5.3 are based on the entire sample of observations, and the
reasoning concerning τ < 0 motivated further assessment into regional heterogeneity
in selection patterns. Recall that the pattern of refugees’ selection into employment
is determined by (i) how much local employers value refugees’ unobserved human
capital when deciding on wage offers and (ii) how much refugees internally appraise
it when setting their reservation wages. The latter is thought to be rigid, regardless
of region, due to nationwide refugee benefit packages stipulated largely at a federal
level: however, the former must depend greatly on regional characteristics—such as
the degree of political conservatism, multiculturalism, and open-mindedness toward
non-natives (Karreth et al. 2015). Accordingly, a logical inference is that refugees’
negative selection is greater in regions in which their unobserved human capital is
devalued more severely by local employers due to greater hostility. To explore this
hypothesis, I exploit that refugees are distributed exogenously across 16 resettlement
cities by a refugee resettlement agency and that those resettlement cities have sub-
stantial differences regarding refugee-friendliness. Besides, refugees are not allowed
to make inter-regional residential relocations during resettlement, which makes this
analysis reasonable.

To assess regional heterogeneity, the 16 resettlement cities were classified into
two types—‘refugee-friendly’ and ‘refugee-unfriendly.’ In doing so, each region’s
friendliness to non-natives was used as a classification criterion, based on the General
Social Survey (GSS) conducted in 2000, as in Shin (2021). The relevant GSS question
asks whether a respondent thinks that the number of non-natives permitted to come to
the US to live should decrease. Cities with above average rates of respondents saying
‘yes’ to this question were considered refugee-unfriendly, with the others considered
refugee-friendly. Selection parameter, τ , was estimated separately for comparison,
and the results based on the Frank copula are presented in Table 3. No matter which
binary link function was used, the same findings were observed: negative selection
into employment was far greater in refugee-unfriendly regions.48 In refugee-friendly
regions, in which devaluation of refugees’ unobserved human capital was expected to
be less severe, negative selection was not evidenced. The same contrast is found when
the Gaussian copula is used.49

47 Mathematically, the third panel distribution is centered at the weighted average Pr(D = 1) · E(yw |
xw, D = 1) + Pr(D = 0) · E(yw | xw, D = 0), the sample estimate of which is simply
N−1(

∑
i∈{i |Di=1} ŷwi +∑

i∈{i |Di=0} ŷwi ).

48 Statistical significance at the 10 percent level is expectable due to the smaller number of observations.
49 See Table 6 in Online supplement B.6 .
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Table 3 Selection estimates—regional heterogeneity

Copula (1) (2) (3) (4)
Refugee-unfriendly regions Refugee-friendly regions

Frank copula Frank copula

Binary link function Logit Probit Logit Probit

Theoretical range of τ [−1,+1] [−1,+1] [−1,+1] [−1,+1]
Kendall’s τ −0.3558* −0.3594* −0.1472 −0.1414

p-value (H0: No selection) 0.0833 0.0822 0.2330 0.2225

No. of observations 962 962 741 741

(i) ∗∗∗ p < 0.01, ∗∗ p < 0.05, ∗ p < 0.1 (ii) Conditioned on: the age, age2, age3, household size, marital
status, English proficiency, education level and type, job market experience, religion, ethnicity, post-9/11
arrival, year of arrival, season of arrival, compatriot-based local network size (fromBeaman (2012)),Match-
ing Grant Program participation, employment exemption, delayed issuance of a social security number, and
resettlement city variables

6 Robustness checks

6.1 Matching grant program

Explanations offered so far assume implicitly that refugees look for jobs with the goal
of finding (acceptable) employment. Although no direct variable is available with
which a refugee’s degree of job-seeking efforts can be gauged, whether a refugee par-
ticipates in the Matching Grant Program (MGP), discussed in Sect. 5.2, can proxy for
that aspect. For MGP participants, their active job seeking efforts are closely moni-
tored by local resettlement agencies. A local MGP office might impose sanctions (i.e.,
temporarily reducing or withholding assistance and services) on an individual refugee
if he or she fails to comply with an agreed-on self-sufficiency plan or repeatedly
refuses to interview for jobs. Thus, MGP participants are assumed to be searching for
job opportunities. Exploiting this institutional setup, additional analyses were made
based on those who are MGP participants. Appearing in Tables 7 and 8 in Online
Supplement B.6, estimates corroborate refugees’ negative selection into employment.
However, among refugees who are not MGP participants, the the copula-based selec-
tion model fails to make its likelihood function converge, which is expected due to the
much lower number of observations (N = 619).50 As an alternative, the bivariate ML
selection model was applied: its selection estimate ρ̂ = −0.1876 with p-value= 0.07
confirms negative selection into work, albeit less statistically significant.

6.2 Estimations with an exclusion restriction

When using the copula-based selection model, an exclusion restriction variable that
affects employment without affecting market wages is theoretically unessential, espe-
ciallywhen its likelihood function convergeswithout such a variable. This is evidenced

50 Bushway et al. (2007) and Wooldridge (2010) explain that ML-based selection models often encounter
a convergence problem.
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by simulation results fromMarra and Wyszynski (2016). However, recent studies that
use the copula-based selection model, such as Arellano and Bonhomme (2017), sug-
gest that using an exclusion variable is beneficial from a practical perspective. A
reasonable robustness check strategy was thus to compare selection estimates from
two distinct models—one with an exclusion restriction variable and the other without.
In doing so, a critical issue lies in whether there exists a reasonable and available
exclusion restriction, say z, in the context under investigation such that xd = (x′

w, z)′
in (30) holds, the point at which labor economic theories should help find z.

According to the search theory literature, reservation wages, wr, can be expressed
as:

wr = (b − c) + δ

r

∫ ∞

wr
(wm − wr)∂F(wm)

= (b − c) + δ

r
× (Ewm[wm | wm > wr] − wr) × [1 − F(wr)],

(37)

where b represents the amount of unemployment benefits, c is job search costs, and r is
the (future-to-present) discount rate.Assume thatmarketwageoffers, saywm, are inde-
pendent realizations from a known wage offer distribution, and that they are received
according to a Poisson process with parameter δ (Addison et al. 2009). F(wq) for
q ∈ {market (m), reservation (r)} is the cumulative q-wage distribution (Mortensen
1977). To find an exclusion restriction in the context of this study, a variable should
exist that affects refugees’ reservation wages, without affecting market wage offers.
Note that (37) comprises two additive terms, and only the first is free from market
wages, wm. An exclusion restriction variable thus should be something that concerns
(b − c). In conventional labor markets, b is the value of unemployment benefits, but
in the case of subsidized refugees, host-provided resettlement packages play the same
role. However, an important difference is that the amount of b for refugees is deter-
mined by household size. Larger families receive greater subsidies, which is why the
large-family dummy leads to higher reservation wages and associates negatively with
employment in Table 1.51 On the other hand, a refugee’s household size is not expected
to affect his or her wage offers. Therefore, this section uses the large-family dummy
as an exclusion restriction, z, when again using the copula-based selection model.
Blundell et al. (2007) also use out-of-work welfare benefit as an exclusion restriction,
based on the same reasoning. However, one caveat is that the absence of z in themarket
wage equation is difficult, if not impossible, to test.52

Selection estimates without z appear in Table 2 in Sect. 5.3, and those with z appear
in Tables 9 and 10 in Online supplement B.6. The same patterns were observed during
both analyses, corroborating subsidized refugees’ negative selection into employment.

51 Addison et al. (2009) also argue that higher unemployment benefits lead to higher reservation wages,
based on cross-country data.
52 Recent studies suggest that the number of family members can also affect efforts at marketplace work,
and thus productivity and wages (Dolado et al. 2020).
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6.3 Heckman two-step selectionmodel

Since copula-based estimates are sensitive to the choice of copula, various copu-
las were used in Sects. 5.3 and 6.2. Nevertheless, this limitation requires robustness
checks based on other estimators. Although conceptually ideal, semi- and nonpara-
metric approaches do not allow direct estimations of the error correlation (Genius and
Strazzera 2008).53 If there is a variable can be used as a reliable exclusion restriction,
the Heckman two-step estimator is useful for checking the robustness of selection
estimates obtained from the copula-based selection model because the Heckman two-
step estimator is also free from the restrictive joint normality assumption of εd and
εw in (30). It requires only the first-stage marginal normality εdi ∼ N (0, σ 2

εd
) and

linearity of the conditional expectation of error terms E(εw | εd) = δεd (Lee 2009;
Montes-Rojas 2011). This section thus uses the Heckman two-step estimator, with
the same exclusion restriction variable discussed in Sect. 6.2. In using the Heckman
two-step estimator, its limitations explained in “Appendix 4.1,” should be considered
carefully.

The Heckman-version ρ estimate appears in Table 11 in Online supplement B.6. As
shown therein, the Heckman-version ρ was estimated negative, although its statistical
significance is valid only at the 10 percent level, which is understandable since the loss
of efficiency caused by using the Heckman two-step estimator is often great (Leung
and Yu 1996; Stolzenberg and Relles 1997; Moffitt 1999; Puhani 2000; Bushway et al.
2007). τ̂ < 0 in Table 2 and ρ̂ < 0 in Table 11 lead to the same economic explanation
that subsidized refugees select themselves negatively into work.54

6.4 External shock and reversed selection

If interpretations and reasoning discussed so far are correct, a decrease in γr should
cause a refugee behavioral change and overturn their selection pattern, thus reversing
the initial situation in which refugees with a higher rate of s are less likely to work (i.e.,
negative selection) to a situation in which such refugees are more likely to work (i.e.,
positive selection).55 Recall that γr measures the degree to which refugees evaluate
the value (or price) of their unobserved skill components s when deciding on their
reservation wages. Thus, γr is sensitive to how job-seeking refugees perceive external
labor market conditions. Refugees’ expectations of future labor market outcomes,
influenced heavily by market conditions, can affect γr through the process of adjusting
their reservation wages.56 In previous sections, γr was considered rigid because host-
provided refugee benefits are secured for substantial periods. Nevertheless, refugees

53 For an example, see D’Haultfoeuille et al. (2018).
54 τ from the copula-based selection model and ρ from the Heckman two-step estimator cannot be com-
pared directly regarding magnitude because each is based on different metrics (Gilpin 1993; Nelsen 1999).
Nevertheless, their empirical meanings are the same, and their signs can be compared directly, which is of
primary interest for a robustness check (Xu et al. 2013).
55 Mulligan and Rubinstein (2008) demonstrate this in the context of females’ labor force participation.
56 Brown and Taylor (2013) theorizes that expectations play a role in adjusting reservation wages.
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Fig. 2 Selection estimates by resettlement period

are aware that the benefits taper over time,whichmeans theywill experience a liquidity
constraint at some point.57 Therefore, if sufficiently large to intimidate job-seeking
refugees, a negative labor market shock can make them perceive high uncertainty and
cause a large decrease to γr.

Considering this, the current section exploits the fact that the data set includes
data from late-2001 to 2002, during which a massive demand-side negative shock
occurred to non-natives in the US labor market—the 9/11 terrorist attacks.58 Many
empirical studies corroborate that the 9/11 attacks had negative influences on labor
market outcomes among non-natives in the US, such as Dávila and Mora (2005),
Kaushal et al. (2007), and Shin (2021). As a huge adverse shock, the 9/11 attacks
might have lowered γr insomuch that γr ≈ γm holds. If so, the theoretical model
predicts selection into employment to be made positively, as discussed in Section
2.1. Therefore, a reasonable hypothesis is that refugees’ selection pattern reversed
immediately after the 9/11 attacks—from pre-shock negative to post-shock positive.

To assess this hypothesis, selection parameters were estimated separately for each
of three periods: (i) January to August 2001 (i.e., before the 9/11 attacks), (ii) the
same months during 2002, and (iii) those during 2003. Due to the much-reduced num-
ber of observations in each sub-sample, copula-based likelihood functions failed to
converge. Thus, the Heckman two-step estimator was used with the exclusion restric-
tion explained in Section 6.3. When using the Heckman two-step estimator, the same
caveats discussed earlier apply. Summarized graphically in Fig. 2, estimation results
accord with the reasoning discussed above; negative selection was much more pro-
nounced before the 9/11 attacks, but in contrast, immediately after the attacks, selection
patterns appear to have reversed from negative to positive. Over time and with influ-

57 It is expected that negative selection gradually vanishes as host-provided assistance tapers. Therefore,
refugees’ selection into work is expected to shift from (initially) negative to (ultimately) positive.
58 The 9/11 attacks, the deadliest terrorist attacks in America, were a series of airline hijackings and suicide
attacks perpetrated by 19 militants who associated with Al-Qaeda against targets in the US.
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ences deriving from the shock diluted, selection appears to have returned to negative
during 2003.59

According to discussions so far, the post-shock reversed selection during 2002 was
predictable; it is a natural inference that the 9/11 attacks, which represent a huge
adverse shock, made refugees in the US realize quickly the harsh job market situation
and accordingly adjust their expectations and reservation wages, leading to a decrease
in γr. Due to the unfavorable market situation, refugees, although they perceived
that their skills were discounted, could not afford to use a wait-and-see job-seeking
strategy. According to Schüller (2016), the 9/11 attacks caused an immediate shift
to more negative attitudes toward non-natives. Thus, the attacks might have induced
a substantial increase to anti-refugee rhetoric among local employers, lowering γm
in market wages accordingly. Nonetheless, assuming that γm was already low, even
before the attacks, γr must have been lowered more, which caused reversed selection.
Despite these empirical findings, statistical non-significance of ρ̂2002 and ρ̂2003 in Fig.
2 requires further studies using more observations.

7 Conclusion

Despite increasing importance of refugee-related topics, little attention has been paid to
how refugees, while receiving host-provided care, select themselves into employment.
This paper is first to address such an important question: in doing so, it considers
fundamental econometric limitations of common selection estimators and thus uses
a copula selection model. For robust estimations, various copulas were used, along
with household size, as a generally agreed exclusion restriction variable. All estimates
calculated in this study, regardless of the choice of link functions and copulas, and the
use of an exclusion restriction, suggest that subsidized refugees select themselves into
employment negatively.

In labor economics literature, the common wisdom suggests positive selection
because it is more costly for high-potential people to remain out of work. Hence,
negative selection into employment has been considered confusing, viewed as an
abnormal symptom caused by misspecification. However, negative selection need not
always be considered nonsensical, and the simple theoretical model discussed in this
paper explains why it is understandable in the context of subsidized refugees. The
core of the matter is comparing two price parameters of refugees’ unobserved human
capital—market valuation versus non-market self-valuation. Selection into employ-
ment is made negatively when the former is substantially lower than the latter, which
is thought to be rigid.

Negative selection should be treated as a warning to host governments, most
importantly because it reduces the conditional mean of the observed market wage

59 These results accord with findings from Dolado et al. (2020), in which it is shown that massive job
destruction that derives from a negative shift in labor demand (e.g., economic recessions) can cause the
pattern of selection into employment to become more positive (i.e., equivalently, less negative). The 9/11
attacks represent another typical example of a huge demand-side negative shock, and I likewise observe an
upward change in Fig. 2. Dolado et al. (2020) show that shock-driven changes in selection return to their
pre-shock patterns during the subsequent recovery phase, which also accords with Fig. 2.
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distribution. It also indicates the possibility that the refugee workforce composition
is less productive, and that refugees’ (discounted) skill components are being wasted,
causing human capital losses to host societies. To counterbalance losses incurred
from negative selection, those not in early employment should find better jobs, from
a long-term perspective. However, this is not guaranteed; rather, it is argued that early
employment provides refugees with some progression (as a stepping stone) toward
better jobs in labor markets (Arendt 2020).

Findings from this study provide new understanding of how newly arrived, subsi-
dized refugees make labor supply decisions, and the explanations above make several
contributions to literature on job-seeking refugees. Due to the cross-sectional feature
of the data, however, this study cannot further address the question of how selection
patterns change as the termination of host-provided support nears. It only investigates
the short-term perspective of refugees’ employment decisions. Thus, the expression
subsidized refugees is used throughout the paper to imply that results cannot be gen-
eralized to non-subsidized refugees and long-term employment decisions. Since the
theoretical model points to the hypothesis that refugees’ selection into work shifts
gradually from negative to positive as benefits and subsidies taper, future research
should consider long-term perspectives by using panel data with multiple observation
points.
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A Appendix

A.1 Mathematical derivation

The derivation of (16), discussed in Section 2.1, is shown below:

ρvm,(vm−vr)/κ = Cov(vm, (vm − vr)/κ)

σvmσ(vm−vr)/κ

= 1

κ

Cov(vm, (vm − vr))

σvmσ(vm−vr)/κ

= σ 2
vm

− Cov(vr, vm)

σvm−vrσvmσ(vm−vr)/κ

∵ κ = σvm−vr

= σ 2
vm

− Cov(γr · εs + εr, γm · εs + εm)

σvm−vrσvmσ(vm−vr)/κ

= σ 2
vm

− {γrγmσ 2
εs

+ Cov(εr, εm)}
σvm−vrσvmσ(vm−vr)/κ

∵ Cov(εs, εr) = Cov(εs, εm) = 0

= σ 2
vm

− {γrγmσ 2
εs

+ ρεr,εmσεrσεm}
σvm−vrσvmσ(vm−vr)/κ

= 1

σ(vm−vr)/κ

σ 2
vm

− {γrγmσ 2
εs

+ ρεr,εmσεrσεm}
σvm−vrσvm

= σvm

σ(vm−vr)/κσvm−vr

σ 2
vm

− {γrγmσ 2
εs

+ ρεr,εmσεrσεm}
σ 2

vm

= σvm

σ(vm−vr)/κσvm−vr

(
1 − γrγmσ 2

εs

σ 2
vm

− ρεr,εmσεrσεm

σ 2
vm

)

= σvm

σ(vm−vr)/κσvm−vr

⎡
⎢⎢⎢⎣

γ 2
mσ 2

εs

σ 2
vm

(1 − γr

γm
)

︸ ︷︷ ︸
A

+σ 2
εm

σ 2
vm

(1 − ρεr,εmσεr

σεm

)

︸ ︷︷ ︸
B

⎤
⎥⎥⎥⎦

= σvm

σ(vm−vr)/κσvm−vr


.

A.2 Selection framework

This section provides an overview of the selection-into-employment framework and
the most common estimation methods. Consensus in labor economics literature sug-
gests that the average wage of working people (i.e., observed wages of {i | Di = 1})
might not measure accurately the wages of all people (i.e., potential wages of {i})
because working people might not represent a random sample of the entire population.
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This aspect also applies to refugees. The objective of the current study is investigating
refugees’ non-random, systematic self-selection into employment, which requires use
of a sample selection framework. Economists have long considered selection-related
issues, with selection methods dating to Tobin (1958), Gronau (1974), and Heckman
(1974). Diverse sample selection models exist, since many ways exist to generate a
‘selected or truncated’ sample, which refers to a sample based in part, intentionally
or unintentionally, on values taken by a dependent variable (i.e., the response from a
selection equation) (Cameron andTrivedi 2005).Wage observations in this study’s data
represent an archetypal case of such a selected sample in the sense that only employed
refugees’ wage levels are observed. Counterfactual wages of non-employed refugees
cannot be observed due to their decision to not work.60

Conventional selection models consist of two sequential equations—one for
employment (e.g., selection or participation) and another for outcomes (e.g., wage
levels). An employment equation with binary observable outcomes Di ∈ {0, 1} can
be expressed as:

Di =
{
1 if y∗

di
> 0

0 if y∗
di

≤ 0
, (38)

where y∗
di
is a latent variable that determines whether to work. From a labor supply

viewpoint, y∗
di

can be construed as the difference between a refugee’s market wage
and his or her reservation wage, discussed in Sect. 2.1. If y∗

di
> 0, a refugee decides

to work, and it can be inferred that the market wage exceeds the reservation wage for
that refugee.61 On the other hand, a resultant wage equation with continuous outcomes
can be expressed as:

ywi =
{

y∗
wi

if y∗
di

> 0

Unobserved if y∗
di

≤ 0
. (39)

Wage equation (39) suggests that a refugee’s wage outcome is observed if and only if
a refugee is employed with y∗

di
> 0 in (38). The canonical approach specifies linear

models with additive error terms, say εd and εw, in the following manner (Cameron
and Trivedi 2005).

{
y∗
di

= x′
di

βd + εdi for employment (i.e., selection)

ywi = x′
wi

βw + εwi for wage levels
(40)

The correlation between εd and εw in (40) is the key part of sample selection models,
which, if overlooked, can cause bias when estimating βw. In the case of the bivariate
ML selection model, also called the Tobin (1958) Type-II estimator, estimation by

60 This paper uses non-employed instead of unemployed because the definition of the former includes
potential workers who choose not to (immediately) enter employment (Murphy and Topel 1997).
61 Based on whether a refugee works, we can only infer the sign of y∗

di
. Its magnitude is not inferable.
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maximum likelihood (ML) is straightforward, given distributional assumption:

[
εd
εw

]
∼ N

[[
0
0

]
,

[
Var(εd) = σ 2

εd
Cov(εd , εw)

Cov(εd , εw) Var(εw) = σ 2
εw

]]
, (41)

which means that correlated errors are joint normally distributed with homoskedas-
ticity. The normalization of Var(εd) = 1 is used because only the sign of y∗

di
can be

observed. Based on assumption (41), the bivariate ML selection model maximizes
likelihood function:

L =
N∏
i=1

{Pr[y∗
di ≤ 0]}1−Di {Pr[y∗

di > 0] × f (ywi | y∗
di > 0)}Di , (42)

and using probit as a link function leads to:

L =
N∏
i=1

{�(−x′
di βd)}1−Di×

[
σεwφ

(
ywi − x′

wi
βw

σεw

)
�

{
x′
di

βd + (ywi − x′
wi

βw)ρ/σεw√
1 − ρ2

}]Di

,

(43)

where ρ refers to:

ρ(εd , εw) = Cov(εd , εw)

σεdσεw

= Corr(εd , εw), (44)

the correlation coefficient between εd and εw. As is customary, � is the cumulative
distribution function of the standard normal distribution, and φ is the standard normal
probability density function. The log of (43) is the objective function of the bivariate
ML selection model.

When using the bivariateML selectionmodel, it is important to note that assumption
(41) is restrictive and difficult to test (Puhani 2000; Bushway et al. 2007).62 Since the
bivariate ML selection model relies heavily on (41), its estimates are inconsistent if
normality fails (Vella 1998). Thus, economists commonly prefer to use the two-step
estimator from Heckman (1976; 1979), which is based on weaker assumption:

εwi = δεdi + ηi , (45)

where ηi is independent of εdi . This less restrictive assumption suggests that error term
εwi in the wage equation is a multiple of error term εdi in the employment equation,
with additive noise ηi . In addition to (45), when εd ∼ N (0, σ 2

εd
= 1) is assumed for

62 Some methods exist for testing normality assumptions, such as Gourieroux et al. (1987) and van der
Klaauw and Koning (2003).
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using probit as a link function, the Heckman two-step estimator can be defined in the
form of an augmented ordinary least squares regression:

ywi = x′
wi

βw + ρ(εd , εw) · σεw · λ(x′
di β̂d) + vi , (46)

where λ(x′
di

β̂d) is the (estimated) inverse Mills ratio φ(x′
di

β̂d)/�(x′
di

β̂d). In this

context, λ(x′
di

β̂d) proxies for a refugee’s participation in employment, the addition of
which measures the sample selection effect (Dolton and Makepeace 1986).

Despite less-restrictive assumption (45), this study does not use the Heckman two-
step estimator as its primary econometric method for several reasons. First, ML-based
selection methods (e.g., copula selection model) are more efficient than the Heckman
two-step estimator, and the loss of efficiency caused by using the Heckman two-step
estimator is often large (Leung and Yu 1996; Stolzenberg and Relles 1997; Moffitt
1999; Puhani 2000; Bushway et al. 2007). Second, the objective of this study is inves-
tigating selection patterns of refugees into employment, which makes ρ in (43) the
main parameter of interest. Using the Heckman two-step estimator, it is impossible to
estimate ρ directly in (46) because it is not ρ but ρ(εd , εw) ·σεw that is estimated as the
coefficient of selection correction term λ(x′

di
β̂d). The Heckman version correlation

coefficient, ρHeckman, can be estimated only indirectly using additional stages.63 Third,
the asymptotic properties of the standard error of ρHeckman have not been investigated
extensively, making it challenging to test statistical significance. Fourth, using the
Heckman two-step estimator, an exclusion restriction is practically necessary, though
theoretically unnecessary, which refers to the requirement that at least one regressor,
say z, in the employment equation should be excluded from the wage equation so that
xd = (x′

w, z)′ holds.64 Its importance amplifies when x′
di

β̂d in (46) has little varia-
tion. In that case, βw in (46) is identified only weakly because the Heckman two-step
estimator was designed to exploit the non-linearity of λ(x′

di
β̂d). If it is approximately

linear over a range of its argument, this intended mechanism does not operate prop-
erly.65 Since it is difficult to find a defensible exclusion restriction, this aspect should
be regarded as a substantial limitation of the Heckman two-step estimator (Puhani
2000).66 For more on limitations of the Heckman (1976; 1979) two-step estimator,
see Stolzenberg and Relles (1997) and Bushway et al. (2007). Despite such short-
comings, this paper uses the Heckman two-step estimator for a robustness check in
Sect. 6 due to its less-restrictive assumption, at the expense of less efficiency. It is also
used when a log-likelihood function does not converge due to a limited number of
observations and a large number of parameters estimated. Bushway et al. (2007) and

63 The Heckman two-step estimator estimates the single coefficient of λ(x′
di

β̂d ). Structural parameters

σεw and ρ(εd , εw) are deduced by the method of moments (Greene 2002).
64 An exclusion restriction is not necessarily indispensable to ML-based selection methods, such as the
copula-based selection model, as evidenced by a simulation from Marra and Wyszynski (2016).
65 In contrast, if the first stage probit model can discriminate employed and non-employed people suffi-
ciently, an exclusion restriction is not required. For details, see Nawata and Nagase (1996) and Leung and
Yu (1996).
66 According to Vella (1998), many theoretical models impose that no such exclusion restriction variable
exists.
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Wooldridge (2010) discuss that it is often difficult for ML-based selection methods to
converge.

A.3 Econometric details

In this paper, several copulas are used, and Archimedean copulas are especially prac-
tical, with mathematical properties that are easy to deal with (Smith 2003). The
mathematical properties of Archimedean copulas are captured by an additive gen-
erator function, ϕ : I = [0, 1] → [0,+∞), which is continuous, convex, and strictly
decreasing (i.e., ϕ′(t) < 0 and ϕ′′(t) > 0 for 0 < t < 1), with terminal ϕ(1) = 0
(Smith 2003).67 Generator function ϕ maps the interval [0, 1] onto the non-negative
real line. According to Smith (2003), in a bivariate case with two continuous random
variables εw and εd and their marginal CDFs F1(εw) = uw and F2(εd) = uw, the
means by which ϕ generates the copula are based on:

ϕ (C{uw, ud ; θ}) = ϕ (uw) + ϕ (ud) . (47)

For all Archimedean copulas, C{uw, ud ; θ} is recovered by:

C{uw, ud ; θ} = ϕ−1 {ϕ (uw) + ϕ (ud)}
= ϕ−1 {ϕ (C{uw, ud ; θ})} .

(48)

Differentiating (48) with respect to uw yields:

∂

∂uw

C{uw, ud ; θ} = ϕ′(uw)

ϕ′(C{uw, ud ; θ}) , (49)

where ϕ′(·) refers to the derivative of ϕ(t). Substituting (49) into (36) leads to:

L =
N∏
i=1

{Pr[y∗
di ≤ 0]}1−Di

{
f1(εw) ×

(
1 − ϕ′(uw)

ϕ′(C{uw, ud ; θ})
)}Di

, (50)

which is the likelihood function with an Archimedean copula. Estimating using ML
is straightforward.

Among various Archimedean copulas, this study uses the Frank (1979) copula, due
primarily to the fact that only the Frank copula is comprehensive in terms of depen-
dence coverage (i.e., −∞ < θ < ∞).68 In addition, it has weaker tail dependence. In
the current investigation, it is also preferred because of its lowest information criterion
values, as measured by both the Akaike information criterion (AIC) and the Bayesian
information criterion (BIC).69 In this study, with two marginal distributions, the Frank

67 If ϕ (0) = ∞, ϕ is called a strict generator, and ϕ−1 exists.
68 Arellano and Bonhomme (2017) also uses the Frank copula.
69 This is based on a suggestion from Joe (1997).

123



To work or not? Wages or subsidies?: Copula-based evidence… 2245

copula, the generator function of which is:

ϕ(t) = − log

(
e−θ t − 1

e−θ − 1

)
, (51)

can be expressed as:

CFrank−∞<θ<+∞{uw, ud ; θ} = −θ−1 log

{
1 + (e−θuw − 1)(e−θud − 1)

(e−θ − 1)

}
. (52)

When using (52), one complication arises; the parameter space of θ ranges from
−∞ to +∞, which makes θ less informative than ρ in the bivariate ML selection
model, bounded in the interval [−1, 1]. Thus, Kendall’s τ is often used because it is
also bounded in the interval [−1, 1] (Smith 2003). For an Archimedean copula with
its generator function ϕ, Kendall’s τ can be calculated by:

τ = 1 + 4
∫ 1

0

ϕ(t)

ϕ′(t)
dt . (53)

Kendall’s τ for the Frank copula can be calculated by:

τFrank = 1 − 4

θ

{
1 − 1

θ

∫ θ

0

t

et − 1
dt

}
. (54)

By this calculation, θ is converted to τFrank, bounded in the interval [−1, 1] and
facilitating its interpretation.70 The closer τ is to −1 (+1), the stronger the negative
(positive) dependence between εw and εd . τ = 0 indicates no dependency. For details
on Archimedean copulas, see Nelsen (1999). The unique aspect of the current study
is that the selection parameters are of primary interest, unlike other studies, in which
selection parameters function only as selection-correction terms.

A.4 Additional table

See Table 4.

70 For other copulas, the range of θ is limited, and thus the interval of τ is narrower.

123



2246 S. Shin

Ta
bl
e
4

Su
m
m
ar
y
st
at
is
tic
s
(k
ey

va
ri
ab
le
s
on
ly
)

V
ar
ia
bl
es

N
M
ea
n

SD
N

M
ea
n

SD
N

M
ea
n

SD

To
ta
l

E
m
pl
oy
ed

N
ot

em
pl
oy
ed

D
em

og
ra
ph
ic
in
fo
rm

at
io
n

A
ge

17
03

33
.3
42

3
10

.2
41

0
11

15
32

.9
40

8
9.
63

96
58

8
34

.1
03

7
11

.2
63

4

B
ig

fa
m
ily

(H
ou
se
ho
ld

si
ze

>
5)

17
03

0.
10

69
0.
30

90
11

15
0.
08

61
0.
28

06
58

8
0.
14

63
0.
35

37

E
m
pl
oy
m
en
to

ut
co
m
e

E
m
pl
oy
m
en
t

17
03

0.
65

47
0.
47

56
11

15
1

–
58

8
0

–

H
ou

rl
y
w
ag
e
(I
f
em

pl
oy
ed
)

11
15

7.
49

68
1.
35

31
11

15
7.
49

68
1.
35

31
–

–
–

L
an

gu
ag
e
pr
ofi

ci
en
cy

E
ng

lis
h
le
ve
l1

17
03

0.
38

99
0.
48

79
11

15
0.
36

95
0.
48

29
58

8
0.
42

86
0.
49

53

E
ng

lis
h
le
ve
l2

17
03

0.
25

19
0.
43

42
11

15
0.
24

93
0.
43

28
58

8
0.
25

68
0.
43

72

E
ng

lis
h
le
ve
l3

17
03

0.
20

20
0.
40

16
11

15
0.
22

33
0.
41

67
58

8
0.
16

16
0.
36

84

U
nk

no
w
n

17
03

0.
15

62
0.
36

30
11

15
0.
15

78
0.
36

48
58

8
0.
15

31
0.
36

04

E
du

ca
ti
on

le
ve
l

N
o
ed
uc
at
io
n

17
03

0.
04

46
0.
20

64
11

15
0.
03

77
0.
19

04
58

8
0.
05

78
0.
23

34

Te
ch
ni
ca
lt
ra
in
in
g

17
03

0.
02

52
0.
15

67
11

15
0.
02

33
0.
15

09
58

8
0.
02

89
0.
16

76

Pr
im

ar
y
sc
ho

ol
17

03
0.
18

38
0.
38

73
11

15
0.
16

68
0.
37

28
58

8
0.
21

60
0.
41

15

Se
co
nd

ar
y
sc
ho

ol
17

03
0.
46

39
0.
49

87
11

15
0.
48

79
0.
49

99
58

8
0.
41

84
0.
49

33

V
oc
at
io
na
ls
ch
oo

l
17

03
0.
02

58
0.
15

85
11

15
0.
03

23
0.
17

68
58

8
0.
01

36
0.
11

58

U
ni
ve
rs
ity

or
ab
ov
e

17
03

0.
20

08
0.
40

06
11

15
0.
20

00
0.
40

02
58

8
0.
20

24
0.
40

21

U
nk

no
w
n

17
03

0.
05

58
0.
22

95
11

15
0.
05

20
0.
22

21
58

8
0.
06

29
0.
24

28

E
m
pl
oy
m
en
th

is
to
ry

N
o
em

pl
oy
m
en
te
xp

er
ie
nc
e

17
03

0.
25

66
0.
43

68
11

15
0.
26

19
0.
43

99
58

8
0.
24

66
0.
43

14

123



To work or not? Wages or subsidies?: Copula-based evidence… 2247

Ta
bl
e
4

co
nt
in
ue
d

V
ar
ia
bl
es

N
M
ea
n

SD
N

M
ea
n

SD
N

M
ea
n

SD

To
ta
l

E
m
pl
oy
ed

N
ot

em
pl
oy
ed

R
el
ig
io
n

C
hr
is
tia

n
17

03
0.
38

05
0.
48

55
11

15
0.
39

82
0.
48

95
58

8
0.
31

63
0.
46

50

M
us
lim

17
03

0.
25

25
0.
43

44
11

15
0.
24

66
0.
43

12
58

8
0.
26

36
0.
44

10

N
on

e
17

03
0.
03

46
0.
18

28
11

15
0.
04

30
0.
20

31
58

8
0.
01

87
0.
13

56

O
th
er
s

17
03

0.
04

82
0.
21

42
11

15
0.
04

48
0.
20

70
58

8
0.
05

44
0.
22

68

U
nk

no
w
n

17
03

0.
28

42
0.
45

10
11

15
0.
26

73
0.
44

25
58

8
0.
31

63
0.
46

50

E
th
ni
ci
ty

A
fr
ic
a

17
03

0.
49

56
0.
50

01
11

15
0.
49

51
0.
50

02
58

8
0.
49

66
0.
50

04

A
si
a

17
03

0.
07

57
0.
26

47
11

15
0.
07

53
0.
26

41
58

8
0.
07

65
0.
26

61

E
ur
op

e
17

03
0.
10

75
0.
30

98
11

15
0.
10

94
0.
31

23
58

8
0.
10

37
0.
30

52

A
ra
b

17
03

0.
19

50
0.
39

63
11

15
0.
17

31
0.
37

85
58

8
0.
23

64
0.
42

52

So
ut
h
A
m
er
ic
a

17
03

0.
11

86
0.
32

34
11

15
0.
13

90
0.
34

61
58

8
0.
07

99
0.
27

14

U
nk

no
w
n

17
03

0.
00

76
0.
08

71
11

15
0.
00

81
0.
08

95
58

8
0.
00

68
0.
08

23

A
dm

in
is
tr
at
iv
e
fa
ct
or
s

E
m
pl
oy
m
en
te
xe
m
pt
io
n

17
03

0.
02

47
0.
15

51
11

15
0.
00

27
0.
05

18
58

8
0.
06

63
0.
24

91

M
at
ch
in
g
G
ra
nt

Pr
og

ra
m

17
03

0.
63

65
0.
48

11
11

15
0.
67

09
0.
47

01
58

8
0.
57

14
0.
49

53

D
el
ay
ed

is
su
an
ce

of
a
so
ci
al
se
cu
ri
ty

nu
m
be
r

17
03

0.
01

06
0.
10

23
11

15
0.
00

27
0.
05

18
58

8
0.
02

55
0.
15

78

Se
as
on

al
it
y
an

d
sh
oc
k

Su
m
m
er

17
03

0.
47

45
0.
49

95
11

15
0.
43

50
0.
49

60
58

8
0.
54

93
0.
49

80

Po
st
-9
/1
1

17
03

0.
72

93
0.
44

45
11

15
0.
69

60
0.
46

02
58

8
0.
79

25
0.
40

58

123



2248 S. Shin

Ta
bl
e
4

co
nt
in
ue
d

V
ar
ia
bl
es

N
M
ea
n

SD
N

M
ea
n

SD
N

M
ea
n

SD

To
ta
l

E
m
pl
oy
ed

N
ot

em
pl
oy
ed

A
rr
iv
al

ye
ar

20
01

17
03

0.
30

65
0.
46

12
11

15
0.
33

90
0.
47

36
58

8
0.
24

49
0.
43

04

20
02

17
03

0.
12

04
0.
32

55
11

15
0.
12

47
0.
33

05
58

8
0.
11

22
0.
31

59

20
03

17
03

0.
15

27
0.
35

98
11

15
0.
14

62
0.
35

35
58

8
0.
16

50
0.
37

15

20
04

17
03

0.
26

78
0.
44

29
11

15
0.
24

22
0.
42

86
58

8
0.
31

63
0.
46

54

20
05

17
03

0.
15

27
0.
35

98
11

15
0.
14

80
0.
35

52
58

8
0.
16

16
0.
36

84

123



To work or not? Wages or subsidies?: Copula-based evidence… 2249

References

Addison JT,CentenoM,Portugal P (2009)Do reservationwages really decline? Some international evidence
on the determinants of reservation wages. J Lab Res 30(1):1–8

Akar S, Erdoğdu MM (2019) Syrian refugees in Turkey and integration problem ahead. J Int Migr Integr
20(3):925–940

Aksoy CG, Poutvaara P (2021) Refugees’ and irregular migrants’ self-selection into Europe. J Dev Econ
152:102681

Albiom N, Finnie R, Meng R (2005) The discounting of immigrants’ skills in Canada: evidence and policy
recommendations. IRPP Choices 11(2):1–26

Allen RP (2009) Benefit or burden? Social capital, gender, and the economic adaptation of refugees. Int
Migr Rev 43(2):332–365

Amemiya T (1985) Advanced econometrics. Harvard University Press, Harvard
Arellano M, Bonhomme S (2017) Quantile selection models with an application to understanding changes

in wage inequality. Econometrica 85(1):1–28
Arendt JN (2020) Labor market effects of a work-first policy for refugees. J Popul Econ 1–28
Arrow KJ (1973) Higher education as a filter. J Public Econ 2(3):193–216
Bardelli N (2020) When the refugee status becomes an economic asset: how Malians in a Burkinabé City

negotiate the “refugee” category. Ethn Racial Stud 43(2):333–350
Barnow BS, Cain GG, Goldberger AS (1981) Issues in the analysis of selection bias. Eval Stud Rev Annu

5:43–59
Beaman LA (2012) Social networks and the dynamics of labour market outcomes: evidence from refugees

resettled in the U.S. Rev Econ Stud 79(1):128–161
Blau FD, Kahn LM (2006) The U.S. gender pay gap in the 1990s: slowing convergence. Ind Lab Relat Rev

60(1):45–66
Bleakley H, Chin A (2004) Language skills and earnings: evidence from childhood immigrants. Rev Econ

Stat 86(2):481–496
Blundell R, Gosling A, Ichimura H, Meghir C (2007) Changes in the distribution of male and female wages

accounting for employment composition using bounds. Econometrica 75(2):323–363
Bodewig C (2015) Is the refugee crisis an opportunity for an aging Europe? Technical report, World Bank
Booth AL, Frank J (1999) Earnings, productivity, and performance-related pay. J Law Econ 17(3):447–463
Borjas GJ (1987) Self-selection and the earnings of immigrants. Am Econ Rev 77(4):531–553
Borjas GJ (1994) The economics of immigration. J Econ Lit 32(4):1667–1717
Borjas GJ, Van Ours JC (2010) Labor economics. McGraw-Hill/Irwin, Boston
Borjas GJ, Kauppinen I, Poutvaara P (2019) Self-selection of emigrants: theory and evidence on stochastic

dominance in observable and unobservable characteristics. Econ J 129(617):143–171
Brell C, Dustmann C, Preston I (2020) The labor market integration of refugee migrants in high-income

countries. J Econ Perspect 34(1):94–121
Brown S, Taylor K (2013) Reservation wages, expected wages and unemployment. Econ Lett 119(3):276–

279
Bruno A (2017) Reception and placement of refugees in the United States. Technical report, Congressional

Research Service
Bushway S, Johnson BD, Slocum LA (2007) Is the magic still there? The use of the Heckman two-step

correction for selection bias in criminology. J Quant Criminol 23(2):151–178
Cameron AC, Trivedi PK (2005) Microeconometrics. Cambridge University Press, Cambridge
Chiquiar D, Hanson GH (2005) International migration, self-selection, and the distribution of wages: evi-

dence from Mexico and the United States. J Polit Econ 113(2):239–281
Chiswick BR (1991) Speaking, reading, and earnings among low-skilled immigrants. J Law Econ 9(2):149–

170
Chiswick BR, Miller PW (2009) The international transferability of immigrants’ human capital. Econ Educ

Rev 28(2):162–169
Chiswick BR, Miller PW (2014) International migration and the economics of language 1:211–269
Cohen-Goldner S, Eckstein Z (2008) Labor mobility of immigrants: training, experience, language and

opportunities. Int Econ Rev 49(3):837–872
Dagnelie O, Mayda AM, Maystadt JF (2019) The labor market integration of refugees in the United States:

Do entrepreneurs in the network help? Eur Econ Rev 111:257–272

123



2250 S. Shin

Damm AP (2009) Determinants of recent immigrants’ location choices: quasi-experimental evidence. J
Popul Econ 22(1):145–174

Damm AP (2014) Neighborhood quality and labor market outcomes: evidence from quasi-random neigh-
borhood assignment of immigrants. J Urban Econ 79:139–166

Desilver D (2015) Refugee surge brings youth to an aging Europe. Technical report, Pew Research Center
D’Haultfoeuille X, Maurel A, Zhang Y (2018) Extremal quantile regressions for selection models and the

black-white wage gap. J Econ 203(1):129–142
Dietz J, Joshi C, Esses VM, Hamilton LK, Gabarrot F (2015) The skill paradox: explaining and reducing

employment discrimination against skilled immigrants. Int J Hum Resour Manag 26(10):1318–1334
Dolado JJ, Garcia-Peñalosa C, Tarasonis L (2020) The changing nature of gender selection into employment

over the great recession. Econ Policy
Dolton P, Makepeace G (1986) Sample selection and male-female earnings differentials in the graduate

labour market. Oxf Econ Pap 38(2):317–341
Dostie B, Léger PT (2009) Self-selection in migration and returns to unobservables. J Popul Econ 22:1005–

1024
Dustmann C, Fabbri F (2003) Language proficiency and labour market performance of immigrants in the

UK. Econ J 113(489):695–717
Dustmann C, van Soest A (2001) Language fluency and earnings: estimation with misclassified language

indicators. Rev Econ Stat 83(4):663–674
Dustman C, Vasiljeva K, Damm AP (2019) Refugee migration and electoral outcomes. Rev Econ Stud

86(5):2035–2091
Dávila A, MoraMT (2005) Changes in the earnings of Arab men in the US between 2000 and 2002. J Popul

Econ 18(4):587–601
Ermisch JF, Wright RE (1994) Interpretation of negative sample selection effects in wage offer equations.

Appl Econ Lett 1(11):187–189
Farlie DJG (1960) The performance of some correlation coefficients for a general bivariate distribution.

Biometrika 47(34):307–323
Ferris E (2020) Making sense of public policy on refugee integration. Ann Am Acad Polit Soc Sci

690(1):200–224
Fix M, Hooper K, Zhong J (2017) How are refugees faring? Integration at U.S. and State levels. Technical

report, Migration Policy Institute
Fortin NM (2008) The gender wage gap among young adults in the United States the importance of money

versus people. J Hum Resour 43(4):884–918
Frank MJ (1979) On the simultaneous associativity of F(x, y) and x + y − F(x, y). Aequationes Math

19(1):194–226
Genius M, Strazzera E (2008) Applying the copula approach to sample selection modelling. Appl Econ

40(11):1443–1455
Gilpin AR (1993) Table for conversion of Kendall’s Tau to Spearman’s Rho within the context of measures

of magnitude of effect for meta-analysis. Educ Psychol Measur 53(1):87–92
GouldED,MoavO (2016)Does high inequality attract high skilled immigrants. Econ J 126(593):1055–1091
Gourieroux C, Monfort A, Renault E, Trognon A (1987) Generalised residuals. J Econ 34(1–2):5–32
Greene WH (2002) Econometric analysis. Pearson Education, New York
Gronau R (1974) Wage comparisons—a selectivity bias. J Polit Econ 82(6):1119–1143
Guichard L (2020) Self-selection of Asylum seekers: evidence from Germany. Demography 57(3):1089–

1116
Gumbel EJ (1960) Bivariate exponential distributions. J Am Stat Assoc 55(292):698–707
Hakak LT, Al Ariss A (2013) Vulnerable work and international migrants: a relational human resource

management perspective. Int J Hum Resour Manag 24(22):4116–4131
Heckman JJ (1974) Shadow prices, market wages, and labor supply. Econometrica 42(4):679–694
Heckman JJ (1976) The common structure of statistical models of truncation, sample selection and limited

dependent variables and a simple estimator for such models. Ann Econ Soc Meas 5:475–492
Heckman JJ (1979) Sample selection bias as a specification error. Econometrica 47(1):153–161
Heckman JJ, Stixrud J, Urzua S (2006) The effects of cognitive and noncognitive abilities on labor market

outcomes and social behavior. J Law Econ 24(3):411–482
Heineke JM, Block MK (1973) The allocation of effort under uncertainty: the case of risk-averse behavior.

J Polit Econ 81(2):376–385

123



To work or not? Wages or subsidies?: Copula-based evidence… 2251

Hill CR (1971) Education, health and family size as determinants of labor market activity for the poor and
nonpoor. Demography 8(3):379–388

Hwang HS, Reed WR, Hubbard C (1992) Compensating wage differentials and unobserved productivity. J
Polit Econ 100(4):835–858

Jamil HJ, Fakhoury M, Yamin JB, Arnetz JE, Arnetz BB (2016) Determinants of employment among well-
educated refugees before and after the 2007 U.S. Economic Recession. Lett Health Biol Sci 1(1),
12–17

Joe H (1997) Multivariate models and multivariate dependence concepts. Chapman and Hall, Boca Raton
Jones SRG (1988) The relationship between unemployment spells and reservation wages as a test of search

theory. Q J Econ 103(4):741–765
Juhn C, Murphy KM, Pierce B (1993) Wage Inequality and the rise in returns to skill. J Polit Econ

101(3):410–442
Kancs DA, Lecca P (2018) Long-term social, economic and fiscal effects of immigration into the EU: the

role of the integration policy. World Econ 41(10):2599–2630
Karreth J, Singh SP, Stojek SM (2015) Explaining attitudes toward immigration: the role of regional context

and individual predispositions. West Eur Polit 38(6):1174–1202
Kaushal N, Kaestner R, Reimers CW (2007) Labor market effects of September 11th on Arab and Muslim

residents of the United States. J Hum Resour 42(2):275–308
Keane M, Moffitt R, Runkle D (1988) Real wages over the business cycle: estimating the impact of hetero-

geneity with micro data. J Polit Econ 96(6):1232–1266
Kuhn P, Weinberger CJ (2005) Leadership skills and wages. J Law Econ 23(3):395–436
Lamba NK (2008) The employment experiences of Canadian refugees: measuring the impact of human and

social capital on quality of employment. Can Rev Sociol 40(1):45–64
Lancaster T, Chesher A (1983) An econometric analysis of reservation wages. Econometrica 51(6):1661–

1676
Lang G (2005) The difference between wages and wage potentials: earnings disadvantages of immigrants

in Germany. J Econ Inequal 3(1):21–42
Lee MJ (2009) Micro-econometrics: methods of moments and limited dependent variables
Leung SF, Yu S (1996) On the choice between sample selection and two-part models. J Econ 72:197–229
Marra G, Wyszynski K (2016) Semi-parametric copula sample selection models for count responses. Com-

put Stat Data Anal 104:110–129
McCall JJ (1970) Economics of information and job search. Q J Econ 84(1):113–126
Mincer J (1958) Investment in human capital and personal income distribution. J Polit Econ 66(4):281–302
Mincer JA (1974) Schooling, experience, and earnings
Moffitt RA (1999) New developments in econometric methods for labor market analysis. Handb Labor

Econ 3:1367–1397
Montes-Rojas GV (2011) Robust misspecification tests for the Heckman’s two-step estimator. Economet

Rev 30(2):154–172
Moraga JF-H (2011) New evidence on emigrant selection. Rev Econ Stat 93(1):72–96
Morgenstern D (1956) Einfache Beispiele Zweidimensionaler Verteilungen. Mitteilingsblatt fur Mathema-

tische Statistik 8:234–235
Mortensen DT (1977) Unemployment insurance and job search decisions. Ind Labor Relat Rev 30(4):505–

517
Mulligan CB, Rubinstein Y (2008) Selection, investment, and women’s relative wages over time. Q J Econ

123(3):1061–1110
Murnane RJ,Willett JB, Levy FS (1995) The growing importance of cognitive skills in wage determination.

Rev Econ Stat 77(2):251–266
Murphy KM, Topel RH (1997) Unemployment and nonemployment. Am Econ Rev 87(2):295–300
Nawata K, Nagase N (1996) Estimation of sample selection bias models. Economet Rev 15(4):387–400
Neal DA (2004) The measured black-white wage gap among women is too small. J Polit Econ 112(1):1–28
Neal DA, Johnson WR (1996) The role of pre-market factors in black-white wage differences. J Polit Econ

104(5):869–895
Nelsen RB (1999) An introduction to Copulas
Olivetti C, Petrongolo B (2008) Unequal pay or unequal employment? A cross-country analysis of gender

gaps. J Law Econ 26(4):621–654
Oreopoulos P (2011) Why Do Skilled Immigrants Struggle in the Labor Market? A Field Experiment with

Thirteen Thousand Resumes. Am Econ J Econ Pol 3(4):148–171

123



2252 S. Shin

Parsons C, Vézina PL (2018) Migrant Networks and Trade: The Vietnamese Boat People as a Natural
Experiment. Econ J 128(612):210–234

Potocky-Tripodi M (2004) The role of social capital in immigrant and refugee economic adaptation. J Soc
Serv Res 31(1):59–91

Praag CMV, Cramer JS (2001) The roots of entrepreneurship and labour demand: individual ability and
low risk aversion. Economica 68(269):45–62

Puhani PA (2000) The Heckman correction for sample selection and its critique. J Econ Surv 14(1):53–68
Rooth D-O, Saarela J (2007) Selection in migration and return-migration: evidence from micro data. Econ

Lett 94(1):90–95
Schüller S (2016) The effects of 9/11 on attitudes toward immigration and the moderating role of education.

Kyklos 69(4):604–632
Shin S (2021) Were they a shock or an opportunity? The heterogeneous impacts of the 9/11 attacks on

refugees as job seekers—a nonlinear multi-level approach. Empir Econ 61(5):2827–2864
Shin S (2022) Evaluating the effect of the matching grant program for refugees: An Observational Study

Using Matching, Weighting, and the Mantel-Haenszel Test. J Lab Res
Sklar M (1959) Fonctions de répartition à n dimensions et leurs marges. Publ Inst Stat Univ Paris 8:229–231
Smith JP, Ward M (1989) Women in the labor market and in the family. J Econ Perspect 3(1):9–23
Smith MD (2003) Modelling sample selection using Archimedean copulas. Econ J 6(1):99–123
Smith WC, Fernandez F (2017) Education, skills, and wage gaps in Canada and the United States. Int Migr

55(3):57–73
Spence M (1973) Job Market Signaling. Quart J Econ 87(3):355–374
Stolzenberg RM, Relles DA (1997) Tools for intuition about sample selection bias and its correction. Am

Sociol Rev 62(3):494–507
Taber CR (2001) The rising college premium in the eighties: return to college or return to unobserved

ability? Rev Econ Stud 68(3):665–691
Tobin J (1958) Estimation of relationships for limited dependent variables. Econometrica 26(1):24
Tran VC, Lara-García F (2020) A new beginning: early refugee integration in the United States. RSF: The

Russell Sage Foundation Journal of the Social Sciences 6(3):117–149
Tumen S (2016) The economic impact of syrian refugees on host countries: quasi-experimental evidence

from Turkey. Am Econ Rev 106(5):456–460
U.S. Department of State (2016) The Refugee Processing and Screening System. Department of State,

Technical report, U.S
U.S. Government Accountability Office (2011) Refugee assistance: little is known about the effective-

ness of different approaches for improving refugees’ employment outcomes. Technical report, U.S.
Government Accountability Office (GAO)

Van der Klaauw B, Koning RH (2003) Testing the normality assumption in the sample selection model with
an application to travel demand. J Bus Econ Stat 21(1):31–42

Vella F (1998) Estimating models with sample selection bias: a survey. J Hum Resour 33(1):127–169
Wahba J (2015) Selection, selection, selection: the impact of return migration. J Popul Econ 28(3):535–563
Waldinger RD (1997) Social capital or social closure? Immigrant networks in the labor market. Technical

report, The Ralph and Goldy Lewis Center for Regional Policy Studies
Wang C, Wang L (2011) Language skills and the earnings distribution among child immigrants: language

skills and earnings distribution. Ind Relat 50(2):297–322
Weiss A (1995) Human capital vs. signalling explanations of wages. J Econ Perspect 9(4):133–154
Wooldridge JM (2010) Econometric analysis of cross section and panel data. MIT Press, Cambridge
XuW, Hou Y, Hung Y, Zou Y (2013) A comparative analysis of Spearman’s rho and Kendall’s tau in normal

and contaminated normal models. Signal Process 93(1):261–276
Yu S-E, Kim B-Y, Jeon W-T, Jung S-H (2012) Determinants of labor market participation and wages of

North Korean female refugees in South Korea. Asian Econ Policy Rev 7(1):113–129
Zeng Z, Xie Y (2004) Asian-Americans’ earnings disadvantage reexamined: the role of place of education.

Am J Sociol 109(5):1075–1108
Zucker NL (1983) Refugee resettlement in the United States: policy and problems. Ann AmAcad Polit Soc

Sci 467(1):172–186

Publisher’s Note Springer Nature remains neutral with regard to jurisdictional claims in published maps
and institutional affiliations.

123


	To work or not? Wages or subsidies?: Copula-based evidence of subsidized refugees' negative selection into employment
	Abstract
	1 Introduction
	2 Theoretical framework
	2.1 Microeconomic model
	2.2 Selection into employment and market wages

	3 Data and institutional context
	3.1 Data
	3.2 Institutional context

	4 Econometric methods
	4.1 Selection framework
	4.2 Copula-based sample selection model

	5 Estimation results
	5.1 Two distinct selection drivers
	5.2 Selection on observables
	5.3 Selection on unobservables
	5.4 Selection, workforce composition, and market wages
	5.5 Heterogeneity in selection patterns


	6 Robustness checks
	6.1 Matching grant program
	6.2 Estimations with an exclusion restriction
	6.3 Heckman two-step selection model
	6.4 External shock and reversed selection

	7 Conclusion
	Acknowledgements
	A Appendix
	A.1 Mathematical derivation
	A.2 Selection framework
	A.3 Econometric details
	A.4 Additional table

	References




