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1. Introduction

In today’s globalized world, studying the impact of immigration on destination territories has
gained increasing relevance, becoming one of the most prominent topics in economic research. In this
regard, its effects on the labor market, and particularly on wages, are widely debated.! Although this
issue is of great importance from a purely economic perspective, which alone justifies the substantial
body of research devoted to it, its implications clearly go beyond the economic sphere. This is
particularly evident in how immigration’s effects on labor markets have recently become a central topic
in public debates, further highlighting its significance within the policy realm (Kyriazi et al., 2023;
Roos et al., 2025). Arguably, the most pressing concern, and our focus of this paper, is the potential
negative effect that the arrival of migrant workers may have on wages in the host country. The case of
Brexit, thoroughly examined by Ghosh and Dickey (2024), provides a clear example of how far such
arguments can extend. Theresa May, who later became Prime Minister of the United Kingdom,
declared to The Times in 2012 that “Uncontrolled, mass immigration displaces British workers, forces
people onto benefits and suppresses the wages for the low paid”.

Although theoretical predictions on the issue vary depending on many factors, several
explanations provide insight into the possible negative impact of immigration on wages in destination
regions. The most widely cited and straightforward explanation comes from the neoclassical economic
theory, which suggests that there is high substitutability between native and foreign workers, especially
when immigrants are willing to accept lower wages, thereby increasing labor supply and reducing the
bargaining power of native workers. From another perspective, the labor market segmentation theory
offers a different explanation, arguing that immigration tends to disproportionately affect low-skilled
workers. According to this theory, the labor market is not homogeneous but segmented into different
sectors, with immigrants filling specific, lower-paid jobs, often in industries like agriculture,
construction, or low-wage services. The influx of immigrants into these sectors increases competition
for jobs, which can lead to a general reduction in wage levels. Finally, the theory of skill
complementarity also provides a justification for potential wage reductions, but from an alternative
point of view. Here, we focus on the similarity of skills between immigrants and native workers. When
immigrants possess similar abilities to native workers, they are often viewed as substitutes, which leads
to downward pressure on wages, especially when the labor market does not sufficiently differentiate
between them in terms of skill levels. In summary, these theories can illustrate how immigration could
reduce wages through different mechanisms: by increasing labor supply and substituting native
workers (neoclassical theory), by disproportionately affecting low-skilled labor markets (labor market
segmentation), and by creating competition for similar skill sets (skill complementarity). They are all
connected by the common factor that immigrants are perceived as competitors in the native labor
market, yet each mechanism operates in a slightly different manner, contributing to a comprehensive
understanding of how immigration might influence wage dynamics in destination regions.

From an empirical standpoint, a large body of literature focuses on the impact of immigration on
wages, with the study by Nedoncelle et al. (2024) being the most recent survey on this topic, following
earlier surveys such as Blau and Kahn (2015) and Longhi et al. (2010, 2005). The most common

1 In any case, key studies, such as those by Dustmann and Preston (2007) and Card et al. (2012), conclude that the direct
economic impact of immigrant arrivals is less significant than the concerns over compositional amenities, which are related
to the characteristics of immigrants’ neighbors and co-workers.
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conclusion of this branch of research is that immigration negatively affects wages in destination areas,
although this impact is generally weak. That being said, the results are highly heterogeneous, with
studies suggesting that immigration reduces wages, while others posit a positive influence (see e.g.,
Dustmann et al., 2016). Researchers have mainly focused on the United States, with prominent authors
drawing divergent conclusions, leading some to argue that those claiming a harmful effect on wages
are overly pessimistic (Card and Peri, 2016), while, for instance, Borjas (2016) raises concerns about
the data quality in studies reporting positive effects of immigration. For Europe, many researchers
examine the United Kingdom (UK), providing the paper by Nickell and Saleheen (2015) a clear
example of suggesting small negative effects, whereas that by Dustmann et al. (2013) concludes that
immigration tends to increase wages in the UK.

That heterogeneity depends largely on factors such as the time frame, the territory under
examination (national, regional, or municipal/city scope), the research approach (which is clearly
influenced by the type of data used in the analysis), as well as the methodology employed.
Regarding the first two points, in this paper, we use the Spanish case at the provincial level (EU
NUTS3 classification) over the period 2006—2021 as a sort of laboratory. Although appealing for
the reasons given below, the case of Spain has not been extensively studied, with only four articles
that, broadly speaking, conclude that there is no effect (Carrasco et al., 2008; Gonzalez and Ortega,
2011; Atienza-Montero and Romo-Calixto, 2021), or that the effect, if any, is negative but very
small (Gutiérrez-Portilla et al., 2018). Nonetheless, some evidence of heterogeneity exists.
Amuedo-Dorantes and de la Rica (2013) indirectly address the issue, as they focus on GDP; yet,
they conclude that immigration flows have a long-term beneficial effect on the wages of natives.

As for the third point, regarding the method employed, there are two major approaches, each with
pros and cons, for analyzing the impact of immigration on national wages: A microeconomic strategy,
based on surveys and/or interviews, and a macroeconomic approach, which relies on minimal and
easily accessible data and focuses on average effects. Since the objective of our work is to conduct an
aggregate study at the provincial level for Spain, we adopt the latter approach. Concerning the final
point, methodology, the first important novelty of this paper lies in the estimation of a spatial model.
To the best of our knowledge, despite the relevance of carrying out a spatial analysis of Spanish labor
markets at the provincial level has been thoroughly proven for other topics (see, for example, Maza
and Villaverde, 2009; Cuéllar-Martin et al., 2019; Martin-Roman et al., 2020), there is only one study
that has previously addressed the interconnections between territories in the study of immigration and
wages (Gutiérrez-Portilla et al., 2018).

More specifically, our goal of this paper is to capture, by using aggregate data for the Spanish
provinces from 2006 to 2021, not only the direct effects that the arrival of immigrants has on a province
but also the indirect effects that immigration to neighboring ones may have on that province. Therefore,
while our results do not provide detailed information on the particular effects that international
immigration may have on specific population groups or worker profiles, they enable us to assess, at a
global level and by introducing spillover effects, whether wage restraint would be a legitimate concern
in Spain.

Given these considerations, a suitable starting point for addressing our objectives is to employ the
established wage equation model, which serves as a foundation for evaluating the response of wages
to unemployment. This approach is further enhanced by incorporating our key variable, immigration,
along with spatial variables to capture the spillover effects previously mentioned. In fact, using an
extended wage equation that incorporates spatial factors has become a common approach in various
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studies, as seen in the works of Longhi et al. (2006), Elhorst et al. (2007), Fingleton and Palombi
(2013), Ramos et al. (2015), and Baltagi and Baskaya (2022). However, none of these examine the
potential effect of immigration on wages. This gap in the literature is precisely where this research
makes its contribution. Besides, within the framework of a Spatial Durbin Model (SDM), this study
also aims to make additional, though modest, contributions to this branch of the literature by paying
attention to two points that are often overlooked:

1. The use of a non-geographical definition of the weights matrix employed in the augmented

spatial wage model; and

2. the inclusion of the role played by immigrants’ human capital in the analysis.

As for the first point, when modeling the influence of immigrants arriving in neighboring areas
on the wages of a specific province (i.e., the spillover effects), we depart from the conventional
approach of using a weights matrix based, in one way or another, on geographical distances. Instead,
we propose a new matrix based on the intensity of internal migration between areas.? The rationale
behind this change is very simple: The impact that the entry of immigrants into other territories has on
a specific province depends, more than on geographical distance, on the interdependence between them
in terms of internal migration. For instance, consider the case of Madrid and Cantabria. The arrival of
many immigrants in Madrid will have a greater effect on wages in Cantabria if a large number of
Cantabria’s residents regularly move to Madrid for work. This is because, in this case, the labor supply
in Cantabria may be affected by the immigrants’ entry into Madrid, as some residents of Cantabria may
be in direct competition with those immigrants for jobs there. In other words, some Cantabrian citizens
who would typically migrate to Madrid might choose to stay in their province due to the influx of
immigrants. However, without such migration flows between these two provinces—if it were
uncommon for Cantabrian citizens to move to Madrid for work purposes—the labor supply in
Cantabria would remain largely unaffected by immigration in Madrid. Given the above, we argue that
the distance matrix we propose is much more reliable in capturing spillovers than traditional ones
based on physical distances.?

Second, it is widely accepted in the literature, particularly in microeconomic studies,* that the
level of human capital of immigrants influences the relationship between immigration and wages (for
a comprehensive review, see Lin and Weiss, 2019). However, this issue is less explored in
macroeconomic studies, primarily due to the lack of detailed data. In this paper, we introduce two
variables that capture differences in the skill levels of the immigrant population in each area to
determine whether the results, as often suggested, depend on this feature.

Finally, some remarks on the case study: We consider Spain to be a particularly relevant example
for two main reasons. First, since Spain transitioned from being a sending country to a receiving country
for migrants, and this shift, particularly during the period analyzed (Domingo and Bayona-i-Carrasco,
2024), coincided with more intense and rapid waves of immigration than any other European country in

2 In the study of internal migrations, the use of extended gravity models is very common, highlighting that there are many
other factors, apart from distance, that affect migratory movements between regions/provinces (for a detailed study
addressing internal migration in several countries, see Cavalleri et al., 2021).

8 Continuing with the reasoning from the previous footnote (number 2), statistical data show that migration from Cantabria
to Madrid is much higher than migration to other provinces that are geographically much closer, a pattern that is not
exclusive to Madrid and Cantabria, and which supports the proposed change in the weights matrix.

4 The so-called “skill-cell method” is commonly used in microeconomic approaches.
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modern times (Espinosa and Diaz-Esparanza, 2021). Moreover, these waves have not only varied in
intensity across provinces (Fellini, 2018), but have also altered the pattern and composition of internal
migration (Maza et al., 2019), which is the key variable for the proposed new weighting matrix. Taken
together, these factors make Spain a focal point for studying international migration movements. Second,
this relevance is further supported by a key aspect of the Spanish labor market that reinforces the
appropriateness of the methodological approach employed in this piece of work. In particular, the labor
market is characterized by high and very disparate unemployment rates across different provinces, with
a defining feature being wage rigidity—specifically, the low responsiveness of wages to unemployment
(see, e.g., Sanchis-Llopis and Cutanda, 2020). The wage equation model used in this paper is particularly
well-suited to address this dynamic.

The structure of the paper is as follows. In Section 2, we present the model and the data used for
its estimation. In Section 3, we illustrate and discuss the major results, along with a series of robustness
checks. In Section 4, we provide the conclusions and avenues for future research.

2. Materials and methods

First, a few lines as a summary of the research case. As noted, the Spanish economy—characterized
by high levels of international migration and, very importantly, a wealth of available data—has been
selected for analysis. The period under study, spanning from 2006 to 2021, is the longest time frame for
which consistent data is available. For the unit of analysis, we use Spanish provinces—the most detailed
level for which data is provided—rather than Autonomous Communities (commonly referred to as
regions), based on the principle that smaller units of analysis exhibit greater interdependence between
areas, making the spatial approach more appropriate. Specifically, our data corresponds to 46 provinces
since wage data is unavailable for the three Basque provinces as well as Navarre (where province and
region coincide), as explained in detail below.

As indicated in the Introduction of the paper, we propose a wage equation that relates wages
(wage;;, where i refers to province and ¢ to time) and unemployment of the previous period (urj;_4),
which is extended due to aspatial and spatial considerations. Concerning the non-spatial factors, we
include the time lag of the dependent variable (wage;;_,) to capture inertia in wage determination, a
fairly common practice in the literature.® Similarly, and also lagged by one period since the response is
not simultaneous—apart from being a regular way of coping with potential reverse causality issues—we
incorporate the level of human capital (hc;;_1); better-endowed provinces should theoretically exhibit
higher wages. In addition, our variable of interest—the working-age immigrant population as a share of
the total population (im;;_,)—is also incorporated with a one-period lag.

Moreover, we consider in the model, as is usually the case in literature, the industry mix of each
province, since wages are related to the type of activity performed. Specifically, we account for the
share of the primary sector (ps;;—1), industry (in;;_,), construction (co;;_,) and the branches of
services that were significant in the estimates, namely finance (fi;;_,), business (bu;;_1), and social
services (ssj;_1). To conclude the non-spatial components of the model, we incorporate a dummy
variable to catch the economic crisis unleashed in 2008, whose negative consequences on the evolution
of wages began in 2010 and persisted until 2014 (d;y_14). More specifically, this decision was primarily
based on official wage data, which show a sharp decline in Spain starting in 2010, continuing rapidly

> As Porras-Arena and Mart i-Romén (2023, p. 3) state, it also “solves problems of serial correlation in the error terms”.
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until 2012, with the decline in wages persisting until 2014. Importantly, neither the inclusion nor the
definition of the dummy affects significantly the results, as we see in the robustness check section.

Concerning the addition of spatial factors, and to justify this decision, it is sufficient to point out
the continuous references in the literature to the fact that economic areas cannot be treated in isolation
but there are interrelationships between them, which validate the use of spatial variables (see, for
example, Elhorst et al., 2007). Longhi (2010) identifies various mechanisms that cause
interconnections within the context of a wage curve model. Furthermore, countless empirical papers
have demonstrated that traditional models, when such spatial links exist and whatever the topic of
study, produce biased and unreliable results. Some of these, focusing on the Spanish labor market,
were mentioned in the Introduction of this paper.

Along these lines, we propose a Spatial Durbin Model (SDM as indicated above) that includes
the unemployment rate within the group of spatially lagged explanatory variables, together with the
two main control variables previously mentioned: human capital and immigration. This choice is
supported by several econometric tests, which confirm that our model cannot be reduced to either a
Spatial Auto-regressive Model or a Spatial Error Model; in both cases, the conventional likelihood
ratio (LR) tests yielded a p-value of 0.00.

Before specifying the model, we want to stress that by combining an SDM and the use of lags in
the dependent variables, we try to mitigate endogeneity issues. A factor that causes endogeneity
problems is that errors in a traditional model may be spatially correlated, a circumstance that is
addressed by a spatial model in its specification. In fact, variations in the explanatory variables of
neighboring observations can help resolve the correlation between the explanatory variables and the
error term, functioning similarly to how instruments work in other econometric approaches. In this
regard, endogeneity is also often due to the omission of relevant variables, and an SDM introduces
spatial lags that help reduce potential specification biases that are common in classical models. By
integrating the spatial effects of the explanatory variables, it can capture patterns of influence, that is,
unobserved effects, which would not be captured otherwise.

Hence, the dynamic model is specified as follows:

wage; = a; + P xurye_q + 8 xwagey_q + P * hejq + B3 * imy_q + By

* PSit—1 + Ps * N1 + Pe * COje_1 + B7 * fljr—q + Bg * bUjr_1 + Bo * $Sjt—1 + P10

*dig_14 +p <z Wl‘f * Wagejt) + 6, (Z . WiT * ujt—l) + 06, (Z WLT * tht—1> (1)
j j j
+06; <z W imjt_1> + €
]

Information about the variables used, including source, definition, and descriptive statistics (mean
and standard deviation), is presented in Table 1. In any case, additional information on the dependent
variable seems relevant. Wages are extracted from microdata provided by the Tax Administration
National Agency (AEAT, for its Spanish name). The first point to mention, as noted above, is that we
do not have information for the three Basque Country provinces and Navarre, as they are not part of
the common Spanish tax system but operate under a special tax regime known as the “foral regime”,
meaning they have their own tax powers and manage their own tax system, including tax collection.
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In this study, wages are annual gross salaries at constant 2021 prices for the private sector, derived
from AEAT model 190 (modelo 190), an informational declaration of withholdings and income tax
prepayments, where companies report the gross salaries paid to their employees.

Table 1. Data: definitions, sources, and descriptive statistics.

Definition

Source

Mean Std. Dev.

Dependent variable

Wage (wage)

Annual gross wages at constant
2021 prices (in logs)

Microdata from the Tax
Administration National Agency
(AEAT)

19,036 2,650
(9.84) (0.14)

Independent variables

Unemployment rate

(ur)

Human capital (hc)
Immigration (im)
Low-skilled
Immigration
(imlow)
High-skilled
Immigration

(imhigh)
Primary sector (ps)

Industry (in)

Construction (co)

Finance (fi)

Business (bu)

Social services (ss)

Unemployment rate (in logs)

% of population with university
studies or doctorate (in logs)
% of immigrants over total
population (in logs)

im * (1 - share of foreign
employment without university
studies) (in logs)

im * (share of foreign
employment with university or
doctorate studies) (in logs)

% of employment in Primary
Sector

% of employment in Industry
% of employment in
Construction

% of employment in Financial
Institutions and Insurance

% of employment in Business
Services

% of employment in Social
Services

Spanish Labor Force Survey
(EPA) published by the Spanish
National Statistics Institute (INE)

EPA (from INE)

Municipal Register databank
(from INE)

Municipal Register databank
(from INE), Microdata from EPA
(from INE)

Municipal Register databank
(from INE), Microdata from EPA
(from INE)

Microdata from AEAT

Microdata from AEAT
Microdata from AEAT

Microdata from AEAT

Microdata from AEAT

Microdata from AEAT

174 7.67
(2.75) (0.47)
350 6.79
(3.54) (0.20)
112 5.95
(2.25) (0.60)
89  4.80
(2.01) (0.62)
23 1.69
(0.44) (1.47)
59  4.44
113 432
94 286
26 0.73
1.6 2.43
25.1  4.00

Note: The values in parentheses are in logarithms.

In line with the discussion in the Introduction, we now highlight two subtle yet meaningful
differences between our approach and standard spatial analyses. First, we address the spatial weights
matrix. To ensure exogeneity, geographical data is routinely used, and we apply this approach to the
spatial lag of the dependent variable. Specifically, the matrix W% is constructed, where the
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components W4 are computed as the inverse of the distance between centroids.® However, when

ij
examining the variable of interest, we believe that the impact of immigration in one province on wages
in another largely depends on how changes in job opportunities and conditions in one area affect
migration decisions to other areas. This is, therefore, what the weights matrix should capture. While
the remarkable model proposed by Longhi (2010), which follows the job search literature and
introduces new ways of measuring job competition as an alternative to the unemployment rate in the
context of the wage curve literature, does not directly deal with this specific issue, it illustrates the
underlying concept. Consequently, for immigration (as well as for unemployment and human capital
for similar reasons), we employ a weights matrix (denoted in this case by W™) that captures migration
flows between each pair of provinces i and j. Another important additional advantage of this weighting
matrix is its ability to account for asymmetric spatial interactions between territories. For instance, the
interaction between the stock of immigrants in the province of Madrid and the level of wages in
Cantabria does not necessarily equal the interaction between the stock of immigrants in Cantabria and
wages in Madrid—an aspect that a typical distance matrix cannot capture.

In view of these considerations, the construction of the matrix W™ is as follows: We build an
internal migration matrix using data from the Residential Variations Statistics (RVS) offered by the
Spanish National Statistics Institute (INE), which adds migratory flows between each pair of provinces
over the sample period.” Hence, our weights matrix reads as follows:

Wm — WZT’Yi ::M%’:Ll 0. WZT,ré,i-6 :: Wzrlr;ll.6 (2)

m —_ m m —_ m
W46,1 = M46,1 W46,2 = M46,2 0

where its elements Wl-;" = MZ}1 for i#j (i,j=1,2,...,46) represent the sum of migratory flows
from province i to province j during the sample period. As is evident, the diagonal elements of the
matrix are set to zero, i.e., MZ-’ =01ifi=j.

Finally, to conclude the discussion on the weights matrices, it is important to clarify that both
matrices (W% and W™) have been normalized (so that the elements of each row sum to unity) in
order to regularize the external influence on each province. Normalization ensures that the impact of
neighbors is measured in a relative and consistent manner.

The second aspect pertains to the human capital of immigrants, which is closely related to labor
market segmentation and skill complementarity theories. To address this issue, we combine the
information on the stock of immigrants previously used with data on the population level of immigrant
workers from another database, microdata from the Spanish Labor Force Survey (EPA) provided by
the INE. Specifically, given the consensus that highly skilled immigrant workers tend not to
negatively impact wages—because, as highlighted in the literature, they have a lower propensity to
compete with natives who have similar characteristics—we calculate the share of foreign employment
with tertiary education (university graduates or PhDs). This enables us to divide the stock of

6 As Rincke (2010) argues, there is a trade-off between using spatial weights based on geography, which are exogenous
but less economically relevant, and those that are economically more significant, such as the weights constructed from
internal migration data in our analysis.

" In any event, due to potential endogeneity problems, we test the robustness of the results by using 2005 migration flows.
The results obtained are generally consistent with those presented below. Besides, we followed the method outlined by
Cheng and Lee (2017), and our findings do not support concerns about endogeneity.
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immigrants into two groups: Low-skilled immigration and high-skilled immigration. In short, if the
stock of immigrants constitutes 10% of the total population and 20% of the foreign employed,
according to EPA, are highly qualified, we consider two new variables reaching values of 8% (imlow)
and 2% (imhigh).® Thus, by re-estimating equation (1) twice—once by replacing the total
immigration variable with the proportion of low-skilled immigration (imlow) and once with the
proportion of high-skilled immigration (imhigh)—we can assess how the skill level of immigrants
affects the immigrant-wages nexus.

3. Empirical results and discussion
3.1. Major results

We now turn to the discussion of the major results attained. Table 2 reports the coefficients
obtained from the spatial dynamic quasi-maximum likelihood estimation of Equation (1) with the three
alternative variables on immigration (total, low-skilled, and high-skilled). However, it is important to
note that in spatial models, point estimates cannot be interpreted in the usual manner; instead, they
serve as a preliminary step for the computation of the so-called direct, indirect, and total effects, which
has been shown to capture the real impact of each of the independent variables included in the spatial
model (see, for instance, the seminal book by LeSage and Pace, 2009, or for a more pedagogical
approach, Golgher and Voss, 2016). For this reason, we immediately focus on these effects for
interpretation purposes, although it is useful to include Table 2 so that the reader can gain insight into
aspects such as the number of observations, model statistics, and so on. The most important point we
wish to stress as for Table 2 is the high value of the R-square statistic, which demonstrates a strong
goodness-of-fit (always higher than 0.8). In addition, in all cases, the coefficient associated with the
spatial lag of the dependent variable is quite high and statistically significant, which confirms the
presence of spatial dependence in the wage equation. This further strengthens the argument for the
relevance of the spatial approach we have adopted, as it confirms the importance of spatial
interrelationships in explaining wage dynamics.

8 We acknowledge that by combining different sources, this distribution is, at best, an approximation. As a result, the
distribution should be interpreted with caution.
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Table 2. Results for the SDM, 2006-2021. Point estimates.

Dep. variable: wage;; Total Immigration ~ Low-Skilled Immigration — High-Skilled Immigration
Coefficients Coefficients Coefficients
wage;_q 0.408*** (0.023)  0.402*** (0.023) 0.344*** (0.022)
UTje—q 0.001 (0.004) 0.002 (0.004) 0.001 (0.004)
heie_q —0.003 (0.006) —0.010 (0.007) —0.007 (0.007)
iMyp_q —0.036*** (0.007) - -
imlow;;_4 - —0.014*** (0.003) -
imhigh;;_4 - - 0.000 (0.000)
PSit—1 —0.007*** (0.001) —0.007*** (0.001) —0.008*** (0.001)
Mit—q 0.004*** (0.001)  0.003*** (0.001) 0.003** (0.001)
COj¢—1 —0.003*** (0.001) —0.003*** (0.001) —0.004*** (0.001)
fiit—1 0.013***(0.002)  0.011*** (0.002) 0.009*** (0.002)
bujp_4 —0.005*** (0.001) —0.005*** (0.001) —0.004*** (0.001)
SSit—1 —0.001** (0.001)  —0.002*** (0.001) —0.003*** (0.001)
dio_14 —0.010*** (0.002) —0.011*** (0.002) —0.017*** (0.002)

LIK
R-square

Number of observations

0.737%** (0.027)

0.001 (0.005)

0.096*** (0.015)

~0.036*** (0.013)

2164.55
0.810
690

0.716%** (0.028)

0.002 (0.005)

0.060%** (0.015)

~0.042%** (0.009)

2144.46
0.862
690

0.703%** (0.029)

0.001 (0.005)

0.037** (0.016)

0.002 (0.001)

2118.69
0.865
690

Notes: standard errors in parenthesis. ***, (**), (*) Significant at 1%, (5%), (10%). LIK: logarithm of maximum

likelihood. Provincial fixed effects are included.

Accordingly, we present, in Table 3, the direct, indirect and total effects. Likewise, Figure 1

provides a more intuitive display of the differences between direct and indirect effects for all variables
in each of the three estimates of our model for the alternative definitions of the variable capturing
immigration. Focusing on the variable of interest, and first considering the entire stock of immigrants
(at the top of the table), we observe that the total effect of immigration on wages is negative,
statistically significant, but debatably small. Specifically, the elasticity reaches a value of —0.275.
Moreover, and perhaps more importantly, when breaking down the total effect into its two components,
we observe that the influence is predominantly indirect (—0.234), meaning the wage change in a
province when immigration increases in the rest of Spain (for a more visual comparison, see Figure 1).
This leaves a direct effect, i.e., the effect on the province itself, of only —0.041. Although this finding
is somewhat unexpected a priori, it is common in spatial studies, since the indirect effect is computed
as the sum of spatial spillovers from all other units of analysis. On average, the spillover effect from
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each of the other provinces individually is —0.234/45 = —0.0052. Thus, when considered separately,
the largest effect is the direct one by far (a detailed explanation and the computation of single spillover
effects for each pair of units of analysis can be found in Gutiérrez-Portilla et al., 2018).

Delving into the previous discussion, our findings seem to support the neoclassical theory,
suggesting that immigration could reduce wages due to the increase in labor supply. Although this
effect is rather small, the approach employed in this paper allows us to demonstrate that it does not
affect only the province receiving immigration. There are also spillover effects, which, in accordance
with the novel definition of the weights matrix proposed here, convey the idea that there may also be
a constraint on internal migration from other provinces to the province receiving the influx of
immigration. Consequently, immigration towards a province also affects the labor supply in the
remaining provinces, all the more so the greater the flow of internal migration. To illustrate this again
using the example presented in the Introduction, the idea is that a wave of immigration to Madrid
negatively impacts wages in Madrid, but also wages in Cantabria, because some workers who might
have migrated to Madrid may now choose not to, as immigrants may already be occupying or at least
competing for the jobs available in their potential destination.

Regarding the role of immigrant human capital (see, for example, the seminal paper by Borjas,
2003), only low-skilled immigrants appear to cut wages, with a total effect of —0.2000. In contrast, the
impact of high-skilled immigrants on wages is negligible, since the elasticity is statistically equal to
zero. From this perspective, our findings seem to be, to a certain extent, aligned with the standard labor
market segmentation theory and the principle of skill complementarity. Indeed, when both variables
are included together (results are not reported but available upon request), the effect of high-skilled
immigrants on wages becomes positive and statistically significant, though very small (with an
elasticity of 0.014). This finding could tentatively be also linked to the fact that the phenomenon of
underemployment/overqualification is not so much circumscribed to immigrants in Spain but is more
widespread (e.g., Nieto and Ramos, 2017),° meaning the downgrading of immigrants’ skills is less
pronounced than in other countries (Dustmann et al., 2016).

Finally, a few brief comments on the remaining variables. Wage rigidity, a feature of the Spanish
labor market that has been analyzed in numerous studies (see, e.g., Maza and Moral-Arce, 2006), seems
to be confirmed, as the link between provincial wages and unemployment is negligible. This is an
important result, indicating that little has changed in this regard since the 2008 crisis. In addition, the
direct effect of provincial human capital is not significant either, although this variable has a positive
total effect, once again due to spillovers coming from the remaining provinces. A preliminary
explanation could be that the wage premium in Spain is not as high as in other countries, and that wage
increases occur in response to a country-wide increase in skill levels (for a reference on this specific
issue, see Felgueroso et al., 2016). Regarding industry mix, provinces that are specialized in industry
and finance tend to enjoy higher wages, while the opposite appears to hold for agriculture, construction,
business and social services. Last, the negative idiosyncratic effect of the 2008 economic crisis on
wages during the 2010-2014 period, which was intended to be captured with the dummy variable, is
strongly verified.

9 As the latest report of the Fundacién Conocimiento y Desarrollo (Fundacié CYD, 2024, chapter 2) indicates, Spain has
the highest rate of overqualification in the EU.
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Table 3. Results for the SDM, 2006-2021. Direct, indirect, and total effects.

Variable

Total Immigration

Direct effects

Indirect effects

Total effects

wageit—1
UTit—1
heig—q
iMmg—q
pSit-1
Mjg—1
COjt—1
flit—1
buj—4
SSit—1

d10—14-

0.430%** (0.023)
0.001 (0.004)
0.005 (0.006)
~0.041%** (0.006)
~0.007*** (0.001)
0.004*** (0.001)
~0.003*** (0.001)
0.014%** (0.002)
~0.005%** (0.001)
~0.001* (0.001)
—0.011%** (0.002)

1.135%%* (0.152)
0.008 (0.014)
0.347%** (0.060)
—0.234%** (0.048)
~0.019%** (0.004)
0.011%** (0.003)
~0.008** (0.003)
0.036*** (0.007)
~0.013%** (0.003)
~0.004* (0.002)
~0.028*** (0.006)

1.565%** (0.156)
0.010 (0.015)
0.353%** (0.061)
—0.275%** (0.048)
~0.026*** (0.005)
0.015%** (0.004)
—0.011%** (0.004)
0.050%** (0.008)
~0.018*** (0.004)
~0.005* (0.003)
~0.039%** (0.007)

Low-Skilled Immigration

Direct effects

Indirect effects

Total effects

wageit—1
UTit—1
heig—q
imlow;;_4
pSit-1
i1
COjt—1
flit—1
buj—4
SSit—1

d10—14-

0.422%** (0.023)
0.002 (0.004)
~0.006 (0.006)
~0.017%** (0.003)
~0.008*** (0.001)
0.003*** (0.001)
~0.003*** (0.001)
0.011%** (0.002)
~0.005%** (0.001)
~0.002%** (0.001)
—0.011%** (0.002)

1.007%** (0.131)
0.013 (0.014)
0.177%** (0.046)
~0.182%** (0.035)
~0.018*** (0.004)
0.008*** (0.003)
~0.008** (0.003)
0.027*** (0.005)
~0.012%** (0.003)
~0.005** (0.002)
~0.027*** (0.006)

1.428%** (0.135)
0.015 (0.014)
0.171%%* (0.047)
~0.200%** (0.036)
~0.026*** (0.005)
0.011%%* (0.004)
~0.012%** (0.004)
0.038*** (0.007)
~0.017%** (0.004)
~0.007** (0.003)
~0.039%** (0.007)

High-Skilled Immigration

Direct effects

Indirect effects

Total effects

wageit—1
UTit—1
heig—q
imhigh;;_4
pSit—1
i1
COjt—1
flit—1
buj—4
SSit—1

d10—14

0.360%** (0.022)
0.001 (0.004)
~0.004 (0.006)
~0.000 (0.000)
~0.008*** (0.001)
0.003** (0.001)
~0.004*** (0.001)
0.009%** (0.002)
~0.004*** (0.001)
~0.003*** (0.001)
~0.017%** (0.002)

0.809%** (0.106)
0.008 (0.014)
0.102** (0.049)
0.007 (0.005)
~0.019%** (0.004)
0.006** (0.003)
~0.010** (0.003)
0.021%** (0.005)
~0.010%** (0.003)
~0.006*** (0.002)
~0.039%** (0.006)

1.168%** (0.109)
0.008 (0.014)
0.099** (0.055)
0.007 (0.005)
~0.027*** (0.005)
0.009%* (0.004)
—0.014%** (0.004)
0.030%** (0.006)
—0.014%** (0.004)
~0.009*** (0.003)
~0.057*** (0.007)

Notes: standard errors in parenthesis. *** %) () Sjgnificant at 1%, (5%), (10%). Provincial effects are included.
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Figure 1. Share of direct and indirect effects. Note: Variables in green with left-hand

reference axis; variables in yellow with right-hand reference axis.
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3.2. Robustness check

To ensure the robustness of the results obtained, we perform several additional tests. Although the
detailed results are not shown here to avoid redundancy, they are available upon request.

3.2.1. Distance matrices

Initially, we ran two robustness tests focused on the likely central issue of the paper: The definition
of the distance matrix. First, for the spatial lag of the dependent variable, we now also use in Equation
(1) a weights matrix based on migratory movements (to wit, W™) rather than the conventional
distance-based definition. An additional advantage of this variation is that it eliminates the problem
associated with including the two Canary Islands provinces in a distance-based weight matrix, as their
considerable remoteness from the others could potentially distort the results. Second, considering that
the arrival of immigrants in a province can reduce internal migration from another province (captured
by the proposed distance matrix), but can also lead to an outflow of population from the receiving
province to others, we have redefined the distance matrix so that each cell accounts for the sum of
migration flows in both directions—from i to j and from j to i. This enables us to capture bidirectional
migration processes. Using our previous example, a wave of immigration to the province of Madrid
would affect wages in Cantabria not only in terms of how many people move from Cantabria to Madrid
(since they may stop migrating and continue to be part of the labor supply in Cantabria), but also
(through a secondary effect) in terms of how many people move from Madrid to Cantabria (because,
in this case, if this migratory flow is somewhat established, some people will move to Cantabria due
to the competition with incoming immigrants in Madrid, thus increasing the Cantabrian labor supply
again). Needless to say, this change in the weights matrix produces a symmetric matrix, just as it does
when using a standard distance matrix based on geographical data.

These supplementary analyses proved the reliability of the conclusions discussed earlier, since
the changes in the results from both robustness checks were not significant at all, enabling us to
reinforce the idea that the inferences drawn above remain valid.

3.2.2. Other robustness checks

Additionally, we checked the consistency of the results from different perspectives not centered
on the weighting matrix. In this regard, the first approach involves replacing the first lag with the
second lag of the immigration variable in our model, which could help mitigate the potential
endogeneity problem to a greater extent, as increasing the lag (from 1 to 2 years) makes it less likely
that the variable is correlated with wage shocks. We did not include both the first and second lags
simultaneously due to multicollinearity issues in the model, and in fact, when doing so, the first lag
was not statistically significant. About the new findings, and focusing on the migration variable for the
total immigration to avoid reiteration, we observe a decrease in the total effect of immigration on wages,
which, although still statistically significant, now reaches an elasticity of —0.18, with a greater relative
weight on the direct effect here than in the reference model. Accordingly, it seems that the influence
of immigration on wages fades over time, especially the spillover effects from other provinces.

The second test, not related to the weight matrix, refers to another of the potential causes of
endogeneity: Measurement errors. Specifically, we aim to address the distortion in the measurement
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of unemployment caused by the pandemic in Spain, mainly due to the application of temporary layoff
procedures (known as ERTEs, or Expediente de Regulacion Temporal de Empleo in Spanish). As
Porras-Arena et al. (2024, p. 106) indicate, “(during the pandemic) the unemployment rate has not
been a good indicator of the underutilization of labor.” As a way of example, Dolado et al. (2021)
demonstrate that the unemployment rate in the second quarter of 2020 actually reached, according to
the criteria of the United States Bureau of Labor Statistics, more than 40%, while the official data from
Spain showed less than 13%. Accordingly, we decided to re-estimate the model but only for the period
2006—2019. The results in this case are basically the same as the ones obtained in our benchmark model,
with a total effect of immigration of —0.24.

Finally, we dealt with the dummy variable defined to capture the effects on wages of the Great
Recession in Equation (1). Explicitly, we re-assessed the model by changing the definition to include
only the period 2010-2012, as the drop in wages during this time was particularly notable. The results
here, unlike the previous ones, show an increase in the total effect of migration, which attains a value
of —0.42, with an even greater weight on the indirect effect.’

To conclude, when evaluating the consistency of the results based on this comprehensive set of
aspects unrelated to the definition of the weights matrix, the differences are more pronounced
compared to when the focus is on that matrix. Nonetheless, these differences do not undermine the
main conclusion of this study, namely that international migration has had a negative but weak effect
on wages in Spain. More detailed information on these differences between the benchmark model and
the findings in this sub-section, including specific figures, is provided in the final section of the paper.

4. Conclusions

The results reported in this work indicate a small link between immigration and wages in Spain.
To provide some context, if the number of immigrants were to increase by a notable 10% in every
single province of the country—representing an unprecedented and currently unlikely wave of
immigration for Spain—wages would decrease by 2.7%. Given that the average monthly gross wage
over the sample period was approximately 1,600 euros (see Table 1), this translates to a reduction of
about 43 euros per month; in the robustness tests, the total negative effect of migration ranged from
1.8% to 4.2%, which would imply a reduction of between 29 and 67 euros per month. As for the skill
level, there is no discernible effect when considering high-skilled immigrants.

These findings have at least two straight implications. First, concerns about wage reduction due
to immigration are misplaced, aligning, for instance, with recent research for the UK by Ghosh and
Dickey (2024). This point is significant given that authoritarian populism—described by Norris and
Inglehart (2019, p.7) as a “dangerous combination fueling a cult of fear”—often employs this argument
as a key message against immigration. Second, our results suggest, when accounting for human capital,
that policy efforts should indeed prioritize attracting skilled immigrants through both employer-driven
and employee-driven schemes. A valuable contribution that examines this issue and compares Spain’s
situation with that of other countries is Facchini and Lodigiani’s (2014) paper, while the paper by
Blanco and Golik (2024) exclusively focuses on Spain.

10 Following a suggestion from one reviewer, we also removed the dummy variable, and the results were quite similar to
those we have just discussed.
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Additionally, empirical evidence raises questions about the existence of a wage curve in Spain,
as the wage-unemployment elasticity was found to be insignificant. It seems, therefore, that the
Spanish labor market has seen little transformation since the latest economic crisis, and there are clear
signs of wage rigidity. Another tentative conclusion is that some recently implemented labor policy
reforms, which, among other things, emphasize company-level agreements over sectoral, regional, or
state-level agreements, appear to have had no remarkable impact on wage rigidity. This result is largely
inconsistent with findings from other studies, such as those by Devicienti et al. (2008) for Italy and
Daouli et al. (2017) for Greece, which conclude that the wage curve becomes stronger as collective
bargaining is less binding.

Although some may argue that wage rigidity offers benefits in terms of job security, the more
common interpretation of our results is that such rigidity may hinder the adaptability and efficiency of
the Spanish labor market. In any case, if Spain had greater flexibility to adjust wages and absorb
changes in labor supply and demand—Ileaving less of the adjustment burden on unemployment—our
findings regarding the immigration-wages nexus might be more significant. This is a promising avenue
for future research.

Other potential directions for future research are linked to the own limitations of this study. Its
approach is predominantly macroeconomic, using data at the provincial level, which, although
advantageous as, for instance, it enables us to examine how the characteristics of each territory
modulate the effect of immigration on wages, as well as the study of spillover effects between
provinces, does not provide the means for a detailed exploration of the mechanisms through which
immigration affects wages. The use of microdata/individual data would be complementary and enable
us to deepen our macro conclusions. By way of illustration, it would help us to detail the link between
the skills of immigrants and their effect on wages, for which the OECD Program for the International
Assessment of Adult Competencies (PIAAC) database could be employed. Another extension of this
study would involve delving into the substitution effects between native workers and low-skilled
immigrants, as well as exploring the expected heterogeneity of these effects across industries and
provinces. In summary, the complexity of the topic suggests that there is much more to address, which
will hopefully be the subject of future investigation.
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