
Academic Editor: Taku Suzuki

Received: 17 March 2026

Revised: 11 May 2026

Accepted: 13 May 2026

Published: 10 July 2026

Copyright: © 2026 by the authors.

Licensee MDPI, Basel, Switzerland.

This article is an open access article

distributed under the terms and

conditions of the Creative Commons

Attribution (CC BY) license.

Article

Assessing the Impact of Immigration on Peruvian Society:
A Quantitative Approach to the Analysis of Economical,
Social, Educational and Governmental Indicators (2000–2022)
Victor Andres Ayma Quirita 1,* , Walter Aliaga 2 , Victor Hugo Ayma Quirita 2 and Juan David Cárdenas 2

1 Departamento Académico de Ingeniería, Pontificia Universidad Católica del Perú, Av. Universitaria 1801,
San Miguel, Lima 15088, Peru

2 Department of Engineering, Universidad del Pacífico, Jr. Gral, Jirón Luis Sánchez Cerro 2141, Jesús María,
Lima 15072, Peru; w.aliagaa@up.edu.pe (W.A.); vh.aymaq@up.edu.pe (V.H.A.Q.);
jd.cardenasz@alum.up.edu.pe (J.D.C.)

* Correspondence: vaaymaq@pucp.pe

Abstract

In this study, we conduct an exploratory and econometric assessment of the multidimen-
sional impact of recent immigration, predominantly Venezuelan, on Peru (2000–2022).
Utilizing 4565 time-series indicators, we apply a two-stage methodology: Pearson corre-
lations to identify baseline exploratory associations, followed by Ordinary Least Squares
(OLS) with temporal controls and First Differences models to isolate genuine structural
effects from time-trend artifacts and spurious correlations. Econometric validation refines
oversimplified public narratives. Socially, immigration robustly correlates with increased
food insecurity, localized detainments, and a reduced youth demographic, while aggregate
crime complaints are identified as a time-trend artifact. Economically, migration structurally
stimulates income for the poorest 40% and broadens financial inclusion, despite negatively
impacting aggregate macroeconomic consumption. Educationally, the influx of skilled
migrants robustly drives scientific publications and increases average formal education
years, though it introduces challenges like delayed primary school attendance and a nega-
tive shift in educational gender parity. Finally, perceived impacts on central government
expenditures and consumption tax revenues are econometrically isolated as either time-
trend artifacts or spurious correlations rather than direct migratory consequences. This
approach separates true structural responses from historical inertia, providing a balanced,
quantitative perspective on migration in Peru.

Keywords: immigration impact; venezuelan diaspora; Peru; pearson correlation; econometric
modeling; social indicators

1. Introduction
Migration, a ubiquitous social phenomenon in human history, involves groups

of people leaving their native regions to assimilate into new social environments
(Bhugra and Becker 2005). The literature on the subject reveals that migration has been
driven by the search for more opportunities and better living conditions (Castelli 2018).
Although these migratory movements may have minimal impact on global scales,
they can produce significant local changes when the migratory influx is substantial
(Bove and Elia 2017), not only affecting economic dynamics, but also carrying various
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cultural influences that gradually integrate into the societies of destination countries
(Bhugra and Becker 2005; Bove and Elia 2017).

In Latin America, socioeconomic disparities have led to the migration of people from less
developed countries to those with greater opportunities. Since the election of President Hugo
Chávez in 2013, the political and social crisis in Venezuela has caused a significant exodus of
its citizens to various destinations, exposing a complex interaction of political and economic
factors driving migration in the region (Castelli 2018; Clemens and Postel 2018).

Peru has experienced a drastic shift in its migratory patterns due to the regional
crisis. While the Venezuelan presence was marginal in 2007 with only 2924 registered
individuals (CELADE 2026), the population grew to approximately 1,000,000 by 2019
(Groeger et al. 2024). Throughout the 2018–2022 period, this flow became the predominant
component of immigration, increasing from 33,255 to 1,502,269 individuals (R4V 2026). The
scale of this phenomenon is evidenced by the fact that the estimated Venezuelan stock alone
has surpassed the total historical record of formal foreign residents; while the National
Institute of Statistics and Informatics (Instituto Nacional de Estadística e Informática, INEI)
recorded a cumulative total of 1,347,893 foreign residents between 2007 and 2021—with a
concentration peak of 34.7% in 2021 alone—the Venezuelan population already exceeded
1.5 million by 2022 (INEI 2022b; R4V 2026). This discrepancy underscores a significant
volume of irregular or pending migratory status, consolidating this group as the primary
demographic driver in contemporary Peru.

In recent years, immigration rates to Peru have increased significantly. This rise has
clarified notable challenges, including discrimination and social exclusion, often exacer-
bated by the news in the media (Eguren 2021; Freier and Perez 2021; Said and Jara 2022).
A study revealed that crime is a predominant topic in Peruvian news about Venezuelan
migrants, representing up to 84.5% of the coverage in the printed media and up to 87% in
television reports (Maeda et al. 2021). These figures point to a worrying bias in the media,
which can distort public perception and exacerbate the integration difficulties faced by the
Venezuelan people.

Despite growing challenges, the comprehensive impact of this wave of immigration on
Peru’s society remains an area of active research. Contemporary studies, especially those
that focus on the increase in Venezuelan immigration in 2018, employ qualitative method-
ologies to explore social implications, along with quantitative approaches to examine
economic effects. This research aims to fill a significant gap in the existing literature by de-
veloping a quantitative study on the impact of immigration on various aspects of Peruvian
society, such as economy, social interactions, education, and government indicators.

Initially, research on general immigration focused on two main areas: economic and
social impacts. Subsequently, the discussion moved to Venezuelan migrants, highlighting
key literature in this domain related to social, economic, health, and government issues.

In general immigration, socially, the initial positive reception of immigrants in Peru
rapidly shifted to rejection and xenophobia, which later consolidated into racism exac-
erbated by health and economic crises (Palla 2023). This trend aligns with the negative
attitudes of health workers in Lima towards immigrants, despite their acceptance of the
access of immigrants to health and education services (Hervias et al. 2019).

Economically, studies have explored the interaction between minimum wage, immi-
gration, and the labor market, finding negligible effects for Peru (Canchari et al. 2021), with
mixed findings in other studies ranging from positive to negative impacts, particularly in
the informal sector in the case of adverse effects. A significant correlation was also observed
between immigration and the employed labor force in Peru during 2015–2019, highlighting
the dominance of Venezuela in the migration flow with 71.31% of the total (Ramirez 2022).
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The social effect of Venezuelan migration reveals adverse reactions from the Peruvian pop-
ulation, marked by discrimination leading to unfavorable work conditions and often pushing
immigrants towards informality (Alarcón et al. 2022; Eguren 2021; Freier and Perez 2021), and
hindering socioeconomic integration. Institutional discrimination, particularly after 2018,
has been identified, along with a tendency to associate migrants with criminal activities
in the media and political discourse (Eguren 2021; Freier and Perez 2021), with migrants
responding through satire or intra-group separation (Pérez and Freier 2022).

The economic impact of Venezuelan migration is ambivalent, showing both pos-
itive and negative aspects. Some studies indicate job creation and an increased
likelihood of employment in the service sector in areas with migrant populations
(Groeger et al. 2024; Morales and Pierola 2020), while others report job loss among less
educated locals as a potential migration impact (Asencios and Castellares 2020). The
association of migration with informal work is seen both negatively, as a source of in-
formality (Oviedo 2018; Vera and Jiménez 2022), and positively, as a reduction in the like-
lihood of informal employment (Morales and Pierola 2020). The effects on wages and
incomes vary, from positive increases in income (Groeger et al. 2024), negligible effects
(Vera and Jiménez 2022), to negative impacts (Morales and Pierola 2020; Oviedo 2018).
Venezuelan migrants, typically more educated, are seen positively toward entrepreneur-
ship and are expected to contribute positively to long-term consumption, gross domestic
product (GDP), and productivity (Asencios and Castellares 2020; Oviedo 2018).

In health, Venezuelan migrants face difficulties accessing health services
(Huerta-Vera et al. 2021; Mendoza and Miranda 2019), including issues related to sexual
health, violence, and discrimination. However, their potential contribution to the health-
care workforce, given their qualifications, is significant (Mendoza and Miranda 2019). The
increase in HIV patients, mainly due to infected migrants, is addressed by antiretroviral
therapy (ART), although at suboptimal rates (Huerta-Vera et al. 2021). A high degree of
food insecurity is also observed among Venezuelan migrants, with significant mental health
impacts (Hernández-Vásquez et al. 2023).

Regarding the government policies on Venezuelan migrants, two phases are evident:
an initial open migration phase under President Pedro Pablo Kuczynski until early 2018
and a securitization phase beginning in 2018 under President Martin Vizcarra, reinforced by
media-fueled xenophobic attitudes (Said and Jara 2022). The openness of the government
is driven by the expectations of economic gain, but there is a strong public and political
aversion to foreigners, perceived negatively in terms of public safety and local employment
(Wright et al. 2021). Subsequent administrations (Pedro Castillo and Dina Boluarte) have
been characterized by policies that threaten the repatriation of Venezuelan migrants with
criminal records or inadequate documentation. With regard to this aspect, the current
literature on the topic remains sparse.

This paper transcends the prevailing government perspectives and public sentiments
regarding immigrants, striving for an unbiased assessment of the true impact of migration.
Using quantitative time-series correlation analysis, this research aims to pinpoint and
scrutinize key sectors influenced by migration, thus illuminating the genuine effects of
such movements within Peru.

The main contribution of this study is the revelation of previously unknown dynamics
and an in-depth investigation of the unique effects of migration in the Peruvian context.
Furthermore, it seeks to provide a more balanced view of the impact of migration, clarifying
the tarnished image of Venezuelan migration portrayed by the media.

The paper is structured as follows. Section 2 outlines the methodology, Section 3
presents the main findings, and Section 4 contrasts these with the recent literature. Finally,
conclusions are drawn in Section 5.
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2. Material and Methods
Figure 1 delineates the methodological framework employed in this research. The

process begins with Data Acquisition from authoritative sources, followed by the unification
of various time series into a single comprehensive database. The Preprocessing phase
involves data type validation, formatting, and the imputation of missing values to ensure
data integrity. To address discrepancies in measurement scales, a Z-score transformation is
applied, standardizing the series to a common scale.

The Analysis stage commences by computing Pearson’s correlation coefficients to
identify variables with significant associations to migratory flows. These variables are
subsequently selected, classified, and clustered. To ensure the robustness of the findings,
the framework incorporates an Econometric Validation protocol, utilizing OLS with trend
controls and First Differences models to mitigate the risk of spurious correlations. This leads
to an Evidence Categorization step, where results are classified based on their statistical
persistence. The process culminates in Visualization and Tables, which present both the
strongest exploratory correlations and the statistically significant econometric impacts in
distinct, structured formats. In the following, each stage of the procedure is described.

Data processing, econometric analysis, and visualization were conducted using Python
v3.13 (Python Software Foundation, Wilmington, DE, USA) via Jupyter Notebook v7.0. The
analytical workflow utilized pandas v2.2, NumPy v1.26, SciPy v1.12, Matplotlib v3.8, and
Seaborn v0.13 (NumFOCUS, Austin, TX, USA).

Figure 1. Flowchart of Research Methodology. Arrows indicate the sequential workflow. Logos
represent data sources, while the colored icons, lines, and symbols serve as illustrative visual aids for
each analytical stage.

2.1. Data Acquisition

Data were systematically collected from five authoritative sources, including the
Central Reserve Bank of Peru (BCRP), the World Bank, the International Monetary Fund
(IMF), the National Institute of Statistics and Informatics (INEI), and the United Nations,
accessed via DatosMacro.com.

This compilation encompassed a wide range of indicators covering the economic,
social, educational, immigration, public safety, and health domains. The dataset comprises
annual records for each variable, covering the period from 2000 to 2022.

The selection of this specific time frame was guided by the beginning of consistent
data recording across most series at the beginning of the twentieth century. All data used
in this research is hosted in an online repository (Ayma Quirita et al. 2023) and is freely
available from the corresponding author upon request.
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2.2. Data Preprocessing

The initial step in data preprocessing involved validating the numerical nature of the
data and rectifying inconsistencies in the format of decimal separators and notation of
missing values, which varied between sources.

Subsequently, missing values within the time series were addressed by linear interpo-
lation. This process entails estimating missing data points by constructing new data points
within the range of a discrete set of known data points. Essentially, for a missing value,
linear interpolation creates a straight line between the two nearest known values in the
series and uses this line to estimate the missing value. This technique is particularly useful
for maintaining the continuity of time series data (Noor et al. 2015).

The final stage of the preprocessing involved standardizing the data using the Z-score
transformation. Each time series was transformed to have a mean of zero (µ = 0) and a
standard deviation of one (σ = 1), according to the following equation:

Zi =
Xi − µ

σ

This standardization step was crucial to minimize discrepancies arising from the vastly
different scales inherent to the dataset (for example, some series had proportions ranging
from zero to one, while others were quantified in millions) (Montgomery et al. 2021).
Furthermore, this transformation is critical for the subsequent econometric modeling.

2.3. Analysis
2.3.1. Exploratory Correlation Analysis

The primary objective of this analysis was to identify time series exhibiting a strong
correlation with the total influx of immigrants to Peru. To this end, Pearson’s correlation
coefficients were systematically calculated on an annual basis, directly comparing each
indicator with immigration data for the corresponding year (Inafuko and Donet 2012).
This methodology involved correlating, for example, migration figures for the year 2000
with each indicator for that same year, repeating the process for all subsequent periods.
Series yielding a significant correlation coefficient—approximately ±0.9—were prioritized
for further examination, as they represent variables closely associated with immigration
patterns (Abegaz et al. 2023; Kim and Kim 2016).

During this phase, the series were systematically categorized by impact domain. Series
representing analogous concepts, despite minor definitional variations, were aggregated
through a meticulous keyword-based methodology. To ensure the statistical validity of these
aggregates, Pearson’s coefficients (r) were transformed using Fisher’s z-transformation:

z = arctanh(r) =
1
2

ln
(

1 + r
1 − r

)
The mean correlation for each group was calculated in the z-space to mitigate the

bias inherent in the direct arithmetic averaging of correlation coefficients (Borenstein
et al. 2009). Following standard inferential practices, a significance level of α = 0.05
was established. Consequently, 95% confidence intervals (C.I.) were constructed for each
aggregated indicator based on the standard error of the transformed values:

SEz =
1√

n − 3

where n = 23 denotes the number of annual observations. These intervals, along with
their corresponding p-values, facilitate the assessment of the statistical significance and
inferential stability of the observed associations (Cohen et al. 2013).
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Furthermore, the analysis incorporated specific series that, based on conventional
theoretical reasoning, were presumed to be associated with migration. This included
indicators analogous to those showing high correlation but exhibiting divergent trends,
such as government consumption at both central and local levels.

Finally, certain time series were deliberately excluded from in-depth analysis. This
exclusion was based on the absence of a clear mechanistic link to immigration, the potential
for spurious correlations, or instances where the association was considered tautological or
self-evident, thus precluding the need for further exploration.

2.3.2. Econometric Validation and Trend Control

This section outlines the econometric validation protocol designed to ensure the
robustness of the findings by systematically isolating the structural impact of immigration
from shared historical inertia. To accomplish this, a two-phase refutation process was
employed, utilizing an Ordinary Least Squares (OLS) model with a linear time control
alongside a First Differences model (Tsay 2005; Wooldridge 2010). By applying these
models and rigorously estimating standard errors, the protocol establishes definitive criteria
for classifying the observed statistical associations into three distinct categories: robust
structural effects, time-trend artifacts, or spurious correlations.

Although this econometric framework successfully mitigates the influence of historical
inertia, the aggregated nature of the time series may still obscure latent real-world dynamics.
These unobserved variables represent potential sources of variance that, while not explicitly
captured by formal indicators, fundamentally shape the broader socioeconomic context in
which migratory trends and their subsequent impacts unfold (Wooldridge 2016).

A. Temporal Inertia Control Model (OLS with Trend)

In the first instance, an Ordinary Least Squares (OLS) regression model was executed,
including a time control variable (t) to isolate the net impact of immigration from the
inertial growth of the indicators (Hamilton 2020). The formal specification is:

Yt = β0 + βmigXt + βtt + ϵt

where Yt represents the socioeconomic indicator, Xt the migratory flow, and t the linear trend.

B. First Differences Model

As a definitive test of robustness, a first-differences model was applied to eliminate
potential unit roots and evaluate the relationship between interannual variations (shocks)
(Dougherty 2011). This model assesses whether a sudden increase in immigration translates
into an immediate change in the indicator:

∆Yt = α + β∆∆Xt + ut

where ∆Yt = Yt − Yt−1 and ∆Xt = Xt − Xt−1.

C. Standard Error Estimation and Matrix Formulation

For both models, the Standard Error (SE) of the estimators was calculated using the
classical OLS matrix formulation to ensure reproducibility. First, the residual variance (σ̂2)
was estimated as:

σ̂2 =
∑n

t=1(Yt − Ŷt)2

n − p
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where n represents the observations and p the estimated parameters. The SE is derived
from the variance-covariance matrix:

Var(β̂) = σ̂2(XTX)−1

The SE for the migratory coefficient is the square root of the corresponding diagonal

element: SE(β̂) =
√

diag(Var(β̂))j,j. In Model A, the SE accounts for potential multi-

collinearity with the time trend, while in Model B, SE(β̂∆) is sensitive to interannual
volatility and operates with n − 1 observations due to the differencing process, representing
a more rigorous stress test for the data (Greene 2000).

D. Evidence Classification Criteria

To systematically evaluate the underlying nature of the statistical relationships and
avoid misattributing macroeconomic inertia to migratory phenomena, the econometric
outcomes were classified into three distinct categories. This classification depends strictly
on the statistical persistence of the migration coefficients in both the levels model (βmig)
and the differenced model (β∆):

• Robust Effect:
Criteria: The coefficient in the First Differences model (β∆) is statistically significant
(p < 0.05).
Rationale: This classification indicates a direct, structural response to migratory shocks.
Surviving the differencing process demonstrates that an immediate, atypical variation
in the migratory flow directly corresponds to a proportional variation in the socioe-
conomic indicator. The effect is tangible and completely isolated from the natural
historical growth or inertial trends of the nation.

• Time-Trend Artifact:
Criteria: The migration coefficient in the OLS model with a linear trend (βmig) is
statistically significant (p < 0.05), but the coefficient in the First Differences model
(β∆) completely loses significance (p ≥ 0.05).
Rationale: This occurs because the variables share a sustained historical trajectory
driven by complex, unobserved macroeconomic factors that a simple linear time
control (t) in the OLS model fails to capture. Consequently, the OLS model incor-
rectly attributes this shared inertia to the migratory flow. However, when the First
Differences model eliminates all cumulative inertia to isolate pure interannual shocks,
the lack of significance in β∆ reveals that there is no true causal linkage. The initial
correlation was merely an illusion driven by time.

• Spurious: Criteria: Neither the OLS coefficient (βmig) nor the First Differences coeffi-
cient (β∆) achieve statistical significance under rigorous controls, or the direction of
the effect (positive/negative) is inherently contradictory between models.
Rationale: This classification confirms that any high baseline correlation observed dur-
ing the exploratory phase was the result of mathematical noise or random coincidence.
The variables exhibit no consistent underlying structural or inertial relationship when
subjected to systematic econometric stress.

2.4. Visualizations and Tables

Concluding the analysis, a comprehensive time series graph was constructed, illustrat-
ing the immigration trend and providing subdivisions such as documented/undocumented
foreigners and Venezuelan migrants in particular.

Impact analysis was systematically conveyed through a tiered presentation of struc-
tured tables. Initial exploratory results were organized into thematic tables (Social, Eco-
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nomic, Educational, and Governmental), displaying Pearson coefficients with their respec-
tive 95% confidence intervals and significance levels (p-values).

Subsequently, a comprehensive econometric validation table was constructed in a
landscape format to consolidate the results of the OLS and First Differences models. This
master table was designed to facilitate a direct comparison between baseline associations
and robust impacts, utilizing panels to categorize the evidence status of each indicator.

3. Results
The study focused on a comprehensive set of 4565 indicators, organized into 15 distinct

groups. Using these data, an initial graphical representation was created to depict the
trends in immigrant flow to Peru over recent decades.

A key aspect of this analysis was the differentiation between documented migrants,
identified by their possession of a foreign resident card, and undocumented migrants.
This distinction is effectively demonstrated in Figure 2. Furthermore, a specific empha-
sis was placed on visualizing Venezuelan migration, highlighting its importance in the
recent period.

Figure 2. Trends in Immigration to Peru Over Recent Decades with a Distinction Between Docu-
mented and Undocumented Migrants and Emphasis on Venezuelan Migration.

The findings are presented in two analytical stages. The first stage details the most
robust correlations (both positive and negative), identifying which indicators exhibit signif-
icant co-variance with migratory flows. The second stage, involving rigorous econometric
validation, evaluates the underlying nature of this relationship to assess the statistical
significance and magnitude of the association between migration and the pre-selected
indicators. This methodological approach isolates the co-movement from shared temporal
inertia, effectively distinguishing robust structural correlations from spurious relationships
driven by common trends, without asserting strict causality.

3.1. Exploratory Correlation Findings

To operationalize the first stage of this assessment, migratory dynamics were ex-
amined against a meticulously selected set of time series across four primary domains:
Social (Table 1), Economic (Table 2), Educational (Table 3), and Governmental (Table 4).
This classification facilitates a comprehensive impact assessment, identifying how the
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migratory phenomenon interacts with different facets of national development prior to the
econometric stress tests.

Within each domain, the series were stratified into four indicators with strong positive
correlations and two with pronounced negative correlations to provide a balanced overview
of the observed trends. For each variable, the tables report the number of averaged series
(k), the adjusted mean correlation (r̄), the 95% confidence intervals (C.I.), and the associated
p-values to ensure statistical rigor. While the most representative categories are discussed
in this section, the remaining indicators that exhibit high statistical significance are detailed
in the Appendix A.

In Table 1, three primary categories are identified that exhibit trends corresponding
to migratory flows, along with one category showing an inverse trend. These include
food insecurity, the prevalence of criminal activities, and population demographics, which
encompass both the total population and the proportion of individuals over 30 years of
age. Unlike these, the category of tourist accommodation stands out as being negatively
correlated with migration patterns. The incidence of food insecurity, which includes severe
and moderate cases, reflects the patterns observed in migration trends.

Similarly, the trend toward citizen insecurity is evident from the number of individuals
detained in various categories, including offenses against personal liberty, life, property,
drug trafficking and consumption, and public safety. In the same vein, the number of com-
plaints filed in different categories of crime (in general, against personal liberty, domestic
violence, corruption, human trafficking, public safety, property, life, and vehicle theft) also
follows this pattern.

Furthermore, the total population (both male and female) shows a trend consistent
with migration movements, as does the proportion of the population over 30 years of
age. However, the proportion of the population under 30 years shows a distinct negative
correlation with migration flows. Similarly, the average duration of stays in accommodation
by international visitors presents a significant negative correlation.

Table 1. Social Aspects.

Social Category Specific Indicator k r̄ 95% C.I. p-Value

Food Security Percentage of Population Experiencing
Food Insecurity 2 99.3% [0.983, 0.997] <0.001 ***

Crime Incidence Number of Individuals Detained 6 89.1% [0.756, 0.953] < 0.001 ***

Crime Complaints 10 88.9% [0.752, 0.952] <0.001 ***

Demographics Total population and percentage of older
people over 30 years 23 80.2% [0.582, 0.912] <0.001 ***

Percentage of the population under 30 years
of age 12 −73.7% [−0.882, −0.467] <0.001 ***

Tourism Accommodation Average Length of Stay (Days) for
International Tourists in Lodging Facilities 25 −83.2% [−0.926, −0.639] <0.001 ***

Note: Blue bars represent positive correlations, while red bars represent negative correlations. *** p < 0.001.

In the analysis of the economic indicators presented in Table 2, five main categories
emerge. Initially, a correlation is observed between participation in private pension schemes
and immigration trends, with varying degrees of association between different regions. The
banking sector also exhibits parallel trends among diverse demographic groups, indicating
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an increased integration of individuals into the financial system, either through accounts in
financial institutions or mobile money service providers.

Additionally, direct credit to the private sector in the national currency shares this
trend, as evaluated in each region of the country. Furthermore, there is a significant positive
correlation between average consumption or income and the economic status of the lowest
40% of the population. In contrast, there is a marked negative correlation between the
overall consumption of the total population and migration flows. The data also reveal a
decline in arable land concurrent with an increase in immigration over time.

Table 2. Economic Aspects.

Economic Sector Specific Indicator k r̄ 95% C.I. p-Value

Retirement Funds Number of Active Affiliates in Private Pension System 27 88.4% [0.741, 0.950] < 0.0001 ***

Financial Inclusion Percentage of Population with Bank or Mobile-Money
Account 9 97.2% [0.935, 0.988] <0.0001 ***

Credit in Economy Direct Credit to Private Sector in National Currency 26 81.4% [0.604, 0.918] <0.0001 ***

Income Distribution Average Income or Consumption Per Capita for the
Poorest 40% 1 97.1% [0.932, 0.988] <0.0001 ***

Average Income or Consumption Per Capita Across the
Total Population 1 −97.1% [−0.988, −0.932] <0.0001 ***

Agricultural Land Use Percentage of Arable Land in the Total National Land Area 3 −90.6% [−0.960, −0.789] <0.0001***

Note: Blue bars represent positive correlations, while red bars represent negative correlations. *** p < 0.001.

In the educational sector, as detailed in Table 3, there is a significant correlation
between immigration patterns and the average years of education for both male and female
students. This correlation is also observed in the proportion of delayed school enrollments,
particularly at the primary education level.

Additionally, the number of scientific articles published also demonstrates a positive
trend similar to migration flows. Similarly, the number of individuals with a master’s
degree or higher (including males, females, and the total population) exhibits a similar
pattern. In contrast, the rate of illiteracy shows a strong negative correlation.

Interestingly, gender parity in education shows a divergent trend in relation to im-
migration patterns. This is illustrated by the ratio of female to male students in both
primary and secondary education and the proportion of literate young women compared
to men, as well as the enrollment ratio at the primary, secondary, and tertiary levels, each
demonstrating varying levels of correlation.

In the context of state governance, as defined in Table 4, a noticeable alignment
is observed between variations in migratory flows and both government expenditures
and revenues.

Specifically, central government expenditure reflects these migration trends. However,
an inverse correlation is noted in the spending patterns of local governments (by depart-
ments) in non-financial expenditure. Concerning revenue, a significant parallel is evident
between the central government’s taxes (income from selective consumption tax (ISC) and
general sales tax (IGV), as well as income tax and other tax revenues, including the total
tax revenues), and migration patterns.

Likewise, the general government’s revenues also share this positive trend (in taxes
similar to those of the central government, such as ISC, IGV, and income tax). Further-

https://doi.org/10.3390/socsci15070464

https://doi.org/10.3390/socsci15070464


Soc. Sci. 2026, 15, 464 11 of 24

more, health expenditure closely follows migratory trends, as indicated by the central
government’s investment in health and the current state health expenditure.

In contrast, out-of-pocket expenditure and domestic private health expenditure, when
expressed as a percentage of current health expenditure, exhibit a significant negative
correlation with immigration data records.

Table 3. Educational Aspects.

Educational Dimension Specific Indicator k r̄ 95% C.I. p-Value

Academic Attainment Average Years of Formal Education Completed 2 95.2% [0.889, 0.980] <0.001 ***

Delayed Attendance Primary school delayed attendance 1 93.8% [0.856, 0.974] <0.001 ***

Research Output Number of Articles in Scientific Journals 1 98.7% [0.968, 0.994] <0.001 ***

Postgraduate Education Percentage of Population Over 25 with a
Master’s Degree or Higher 3 97.3% [0.936, 0.989] <0.001 ***

Literacy Illiteracy rate 1 −79.0% [−0.907, −0.561] <0.001 ***

Gender Equality Gender Parity in Educational Enrollment and
Literacy Rates 5 −56.1% [−0.790, −0.193] 0.005 **

Note: Blue bars represent positive correlations, while red bars represent negative correlations. ** p < 0.01,
*** p < 0.001.

Table 4. Governmental Aspects.

Governmental Aspect Specific Indicator k r̄ 95% C.I. p-Value

Fiscal Exp. Total Expenditure (Central) 11 85.2% [0.677, 0.935] <0.001 ***

Non-financial exp. (Local) 26 −71.5% [−0.871, −0.429] <0.001 ***

Revenue Gen. Revenue from ISC, IGV 10 84.2% [0.659, 0.931] <0.001 ***

Tax Revenue (General) 7 82.2% [0.620, 0.922] <0.001 ***

Healthcare Gov. Health Exp. (Domestic) 8 88.1% [0.736, 0.949] <0.001 ***

Private Out-of-Pocket Exp. 3 −80.3% [−0.913, −0.584] <0.001 ***

Note: Blue bars represent positive correlations, while red bars represent negative correlations. *** p < 0.001.

These findings across the social, economic, and governmental domains provide a
preliminary landscape of the statistical associations present in the data. However, while
these patterns suggest a strong relationship between immigration and national develop-
ment indicators, they are inherently limited by their bivariate nature. Consequently, the
analysis moves beyond exploratory metrics to a confirmatory stage to determine if these
associations persist under more rigorous statistical controls.

3.2. Econometric Validation Outcomes

As presented in the preceding exploratory analysis, almost all evaluated indicators
exhibit highly significant baseline correlations with the migratory flow (p < 0.001), with
the sole exception of gender parity in educational enrollment and literacy rates (p = 0.005).
While these bivariate correlations highlight strong statistical associations, Pearson’s coef-
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ficient does not account for the inertial macroeconomic and demographic growth of the
country over the 2000–2022 period.

To rigorously isolate the true impact of immigration from underlying temporal dy-
namics and avoid spurious conclusions, two advanced econometric models were applied:
an Ordinary Least Squares (OLS) regression controlling for a linear time trend, and a First
Differences model to evaluate the response to immediate migratory shocks. The results of
this econometric validation are consolidated in Table 5. The table is organized into four
thematic panels (Social, Economic, Educational, and Governmental Indicators) to provide
a multidimensional view of the phenomenon. Each row evaluates a specific dependent
variable against the baseline correlation (r̄). The columns detail the estimated coefficients
(β), standard errors (SE), and goodness-of-fit measures (R2

adj and F-statistic) for both the
time-trend adjusted OLS and the first differences specifications. Finally, the “Evidence
Status” column provides a qualitative synthesis.

Following the methodological criteria, the econometric outcomes are classified ac-
cording to their statistical persistence under strict controls. An indicator exhibits a robust
effect if it demonstrates a direct, structural relationship by responding immediately to
sudden migratory shocks. Conversely, a relationship is deemed a time-trend artifact if
the initial baseline correlation is merely a byproduct of the country’s historical growth
trajectory, losing its validity once temporal inertia is factored out. Finally, spurious results
denote variables that fail to maintain any consistent statistical association when subjected
to rigorous econometric specifications.

Applying this framework, the First Differences model confirms that multiple variables
maintain statistical significance after differencing, thereby exhibiting a robust effect isolated
from the nation’s natural organic growth. Within the social dimension, immigration directly
influences food insecurity rates, the number of detained individuals, the demographic share
of the youth population (under 30), and the average length of stay for international tourists.
Economically, the analysis reveals structural associations with average income levels—for
both the poorest 40% and the general population—as well as enhanced financial inclusion
via bank or mobile-money accounts. Notably, the educational sector displays exceptional
resilience to econometric stress; the data confirms substantive impacts on scientific journal
publications, postgraduate degree attainment, average years of formal education, primary
school attendance delays, and shifts in educational gender parity.

On the other hand, the validation process categorizes a distinct set of highly correlated
variables as time-trend artifacts. Indicators such as total central government expenditure,
local government non-financial expenditures, private health spending, crime complaints,
total population, the aging demographic (over 30), active private pension affiliates, and the
percentage of arable land are shown to be primarily driven by shared inertial growth. Fi-
nally, variables that lose significance upon the introduction of baseline controls—specifically
general government health expenditure, tax revenues, direct credit to the private sector,
and the illiteracy rate—are strictly classified as spurious correlations.

Interpretation of Coefficient Sign Inversions

A critical observation from the econometric analysis is the sign inversion of specific
indicators when transitioning from baseline Pearson correlations to robust specification
models. These inversions are not statistical anomalies but empirically validate the necessity
of our time-trend (t) and First Differences (∆) controls.
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For highly structural variables with deterministic linear trends, such as total popula-
tion (rY,t = 0.996), the baseline correlation with immigration is strongly positive due
to parallel historical growth. However, when introducing a time control in the OLS
framework, the βmig coefficient isolates the orthogonal components in accordance with
the Frisch–Waugh–Lovell theorem (Wooldridge 2016). The resulting negative coefficient
(βmig = −0.074, p < 0.05) accurately reflects that short-term positive shocks in immigration
are correlated with negative deviations from the deterministic population growth trend.
A complementary effect is observed in the youth demographic (population under 30),
which exhibits a strong secular decline (rY,t = −0.979). After partialling out this historical
downward trend, the positive OLS coefficient (βmig = 0.314) reveals that migratory influxes
actively dampen the demographic aging effect. Furthermore, apparent sign inversions in
specific aggregated economic indicators (e.g., Direct Credit to Private Sector) reveal a classic
macroeconomic aggregation bias, akin to Simpson’s Paradox (Pesaran and Smith 1995).
The baseline coefficient (r̄ = +0.813) is derived from a Fisher z-transformation, which uni-
formly averages the individual correlations of all regional sub-series, correctly indicating
that the vast majority of regional financial sectors respond positively to migratory flows.
Conversely, the econometric models (βmig = −0.674) evaluate the absolute aggregated
volume of credit, which is entirely dominated by a heavily weighted, structurally divergent
outlier (the capital region). This mathematical divergence highlights the critical distinction
between widespread regional microeconomic responses and heavily concentrated absolute
macroeconomic volume.

The First Differences model further unmasks long-term spurious relationships driven
by unobserved common trends. For instance, both immigration flows and general govern-
ment tax revenue exhibit strong historical upward trajectories, resulting in a high baseline
correlation (r̄ = +0.834). However, the First Differences coefficient uncovers the imme-
diate short-term dynamics (β∆ = −0.268): sudden year-over-year migratory influxes are
associated with contemporaneous decelerations or negative shocks in tax revenue growth,
likely reflecting immediate macroeconomic absorption costs or informal labor market pres-
sures. Conversely, the strong negative baseline correlation observed with the illiteracy
rate (r̄ = −0.790) is completely neutralized in the First Differences model (β∆ = 0.011, not
significant). This explicitly demonstrates that annual migratory shocks have no causal effect
on illiteracy rates, proving that the baseline relationship was purely a spurious artifact of
opposing secular trends (i.e., natural educational improvements occurring concurrently
with rising immigration).
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Table 5. Econometric Validation of Migration Impacts: Time-Trend Control and First Differences Models.

Dependent Variable (Yt)
Baseline OLS with Trend (Xt , t) First Differences (∆Yt , ∆Xt)

Evidence Status
Corr (r̄) βmig SE R2

adj F-Stat β∆ SE R2
adj F-Stat

Panel A: Social Indicators

Average Length of Stay (Days) for International Tourists −0.832 *** −1.072 *** 0.132 0.87 76.9 −0.430 * 0.202 0.14 4.5 Robust Effect

Crime Complaints 0.889 *** 0.732 *** 0.139 0.86 68.2 0.029 0.224 −0.05 0.0 Time Artifact

Number of Individuals Detained 0.891 *** 0.677 *** 0.081 0.95 223.5 0.683 *** 0.163 0.44 17.5 Robust Effect

Percentage of Population Food Insecurity 0.993 *** 1.026 *** 0.044 0.99 764.9 0.799 *** 0.134 0.62 35.3 Robust Effect

Percentage of population under 30 years −0.737 *** 0.314 *** 0.034 0.99 1314.2 0.627 ** 0.174 0.36 13.0 Robust Effect

Total population and % of older people > 30 0.802 *** −0.074 * 0.030 0.99 1679.5 −0.226 0.218 0.00 1.1 Time Artifact

Panel B: Economic Indicators

Avg. Income/Consumption (Total Pop.) −0.971 *** −1.123 *** 0.083 0.95 210.4 −0.734 *** 0.152 0.52 23.4 Robust Effect

Avg. Income/Consumption (Poorest 40%) 0.971 *** 1.123 *** 0.083 0.95 210.4 0.734 *** 0.152 0.52 23.4 Robust Effect

Direct Credit to Private Sector (NC) 0.814 *** −0.675 0.354 0.09 2.1 0.003 0.224 −0.05 0.0 Spurious

Number of Active Affiliates Private Pension 0.884 *** 0.228 *** 0.026 1.00 2215.2 0.397 0.205 0.12 3.7 Time Artifact

Percentage of Arable Land −0.906 *** −0.815 *** 0.170 0.79 42.7 −0.332 0.211 0.07 2.5 Time Artifact

Percentage of Pop. with Bank/Mobile Account 0.972 *** 0.745 *** 0.073 0.96 278.3 0.688 *** 0.162 0.45 18.0 Robust Effect

Panel C: Educational Indicators

Average Years of Formal Education 0.952 *** 0.612 *** 0.078 0.96 239.6 0.520* 0.191 0.23 7.4 Robust Effect

Gender Parity in Educational Enrollment −0.561 ** −1.180 *** 0.224 0.64 20.3 −0.544 ** 0.188 0.26 8.4 Robust Effect

Illiteracy rate −0.790 *** -0.080 0.140 0.86 67.8 0.011 0.224 −0.05 0.0 Spurious

Number of Articles in Scientific Journals 0.987 *** 0.791 *** 0.034 0.99 1284.8 0.861 *** 0.114 0.73 57.3 Robust Effect

Pop. > 25 with Master’s or Higher 0.973 *** 1.034 *** 0.087 0.95 190.4 0.726*** 0.154 0.50 22.3 Robust Effect

Primary school delayed attendance 0.938 *** 0.783 *** 0.129 0.88 81.5 0.486 * 0.195 0.20 6.2 Robust Effect
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Table 5. Cont.

Dependent Variable (Yt)
Baseline OLS with Trend (Xt , t) First Differences (∆Yt , ∆Xt)

Evidence Status
Corr (r̄) βmig SE R2

adj F-Stat β∆ SE R2
adj F-Stat

Panel D: Governmental Indicators

General Govt. Expenditure on Health 0.881 *** 0.074 0.046 0.98 714.8 0.349 0.210 0.08 2.8 Spurious

Non-financial expenditures (Local Govt.) −0.715 *** −1.414 *** 0.189 0.74 32.4 -0.360 0.209 0.09 3.0 Time Artifact

Private Health Expenditure (% of Current) −0.803 *** −0.555 ** 0.170 0.79 42.7 -0.154 0.221 −0.03 0.5 Time Artifact

Central Govt. Tax Revenue (ISC, IGV) 0.842 *** 0.035 0.096 0.93 155.7 −0.269 0.215 0.03 1.6 Spurious

Tax Revenue of the General Government 0.834 *** 0.035 0.098 0.93 148.5 −0.268 0.215 0.03 1.6 Spurious

Total Expenditure by Central Government 0.852 *** 0.259 *** 0.060 0.97 409.0 0.226 0.218 0.00 1.1 Time Artifact

Note: *** p < 0.001, ** p < 0.01, * p < 0.05. OLS models control for a linear time trend (t). βt parameters are omitted for brevity. Central Gov. tax represents only national-level revenue
(SUNAT), while General Gov. tax includes subnational taxes and Social Security contributions (EsSalud/ONP).
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4. Discussion
It is important to note that, in general, many of the study findings are supported by

previous research, while some relationships are novel to the literature and others present
results contradictory to common beliefs. Additionally, it is important to note that although
the study was conducted on total migration, from around 2015 onward, migratory flow
was dominated by Venezuelan migration. As such, many of the effects of general migration
are strongly related to Venezuelan migration, though not limited to it.

In the social domain, econometric validation confirms a robust structural correla-
tion between migration patterns and food insecurity, corroborating prevalent research
(Hernández-Vásquez et al. 2023). The relationship between migration and public secu-
rity, however, requires careful sociological distinction; the anticipated increase in crime is
fundamentally a reflection of the challenging socioeconomic conditions in the vulnerable,
poverty-stricken communities where migrants settle, rather than an inherent migratory
characteristic (Bell and Machin 2011). This complexity manifests in the data through a
counter-intuitive divergence: while the number of detainees exhibits a robust correlation
due to immediate, localized law enforcement interactions, the overall volume of crime
complaints is isolated as a time-trend artifact driven by secular national dynamics rather
than immigrant criminality.

Similarly, while absolute population growth and the increasing demographic of in-
dividuals over thirty—a trend often noted in general migration reports (OIM 2016)—are
identified as mere parallel historical artifacts, the consequential decrease in the proportion
of the population under thirty remains a robust, structural effect. This dynamic occurs be-
cause the national population growth was historically decelerating (INEI 2022a), rather than
indiscriminately driving absolute aggregate volume, migratory influxes actively dampened
this demographic aging effect by structurally altering the underlying age composition.

Finally, the downward trend in the number of days spent in accommodations by
foreigners is validated as a robust indicator, pointing to erratic settlement behaviors and
high mobility likely caused by constant displacement and financial instability within a
segment of the migrant population.

In general, economic indicators suggest an underlying increase in the country’s eco-
nomic activity and production (Asencios and Castellares 2020; Bove and Elia 2017), though
this is accompanied by complex, heterogeneous effects regarding formality, financial inte-
gration, and consumption patterns. When evaluating labor formality, the initial correlation
suggesting an increase in enrollment in the private pension system is isolated by the econo-
metric models as a time-trend artifact. This indicates that such increases reflect gradual,
long-term national formalization trends rather than a direct structural consequence of
recent migration.

Financial and consumption metrics present further econometric divergences. While
broadened access to banking services demonstrates a robust structural relationship with
migratory influxes, the apparent baseline increase in direct credit to the private sector is
classified strictly as a spurious correlation, lacking true causal linkage to the migratory
phenomenon. In terms of consumption dynamics (Groeger et al. 2024), a robust struc-
tural divergence emerges across socioeconomic strata: the income and consumption of
the poorest 40% of the population exhibit a robust positive correlation with migration,
whereas aggregate general consumption displays a robust contrary trend. This implies that
migratory integration actively stimulates economic velocity within lower-income segments,
even as broader macroeconomic consumption faces downward pressure.

Finally, territorial and labor force indicators align with these nuanced findings. The
apparent reduction in arable land is confirmed to be a time-trend artifact, driven by secu-
lar urban expansion and general demographic growth rather than immediate migratory
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shocks. Correspondingly, while theoretical frameworks anticipate an expansion in both the
economically active population and the employed fraction (Ramirez 2022), the empirical
data evidences only modestly positive correlations that fail to reach structural robustness
in the short term. This suggests that the full influence of migration on aggregate labor force
variables is subject to significant macroeconomic absorption lags; the labor market may
require a longer-term horizon to fully internalize the demographic shift before it manifests
as a structural co-movement. This explains why, despite the intuitive expectation of a
strong impact on employment, the results currently reflect a transition phase rather than a
consolidated trend.

In the educational domain, econometric validation confirms that the majority of
identified indicators are robust, with the exception of the illiteracy rate, which is isolated as
a spurious correlation. The robust structural relationship between migration patterns and
the increase in average years of formal education, academic publications, and the attainment
of master’s degrees suggests a successful integration of highly skilled professional migrants
(Asencios and Castellares 2020). This trend reflects a qualitative shift in the labor and
academic market as overseas qualifications gain institutional recognition. Conversely, the
observed decline in the illiteracy rate, while intuitively linked to the influx of educated
individuals, is econometrically proven to be a spurious artifact of pre-existing national
educational improvements rather than a direct consequence of migratory shocks.

In the realm of school-age education, a robust association is observed with delayed
school attendance, likely linked to the arrival of school-aged migrants facing integration
barriers. Notably, the correlation with “School enrollment, primary (% gross)” remains
unexpectedly low (r = 0.408), challenging the assumption of immediate and regular
primary school registration. This statistical divergence suggests a pronounced tendency
towards delayed enrollment within this demographic, frequently exacerbated by the lack
of required legal documentation and administrative hurdles (Summers et al. 2022).

Finally, a robust negative shift was identified in the gender ratio within education,
indicating that the presence of women relative to men decreased as the migratory influx
intensified. Given the absence of existing literature addressing these educational dynamics
from a gender-differentiated perspective, this finding constitutes a novel contribution to
the understanding of how migratory flows may unintentionally alter the gender balance
within host educational systems.

In the realm of governance and fiscal policy, econometric validation reveals a critical
distinction: while consumption taxes (ISC, IGV) and general government expenditures
initially show strong correlations with migration, these relationships are classified strictly
as spurious correlations or time-trend artifacts. Specifically, the increase in total central
government expenditure exhibits an increasing trend driven by the expanding population’s
service demands; however, this is isolated as a temporal artifact of the country’s natural
expansion over the last two decades. In parallel, although increased tax revenues (ISC, IGV)
align with theoretical expansions in productive capacities (Asencios and Castellares 2020)
and government openness (Wright et al. 2021), they are identified as spurious, indicating
that the reported baseline correlation lacks a robust structural link to migratory shocks and
is likely driven by unobserved common inflationary or growth trends.

A significant fiscal inconsistency further characterizes the robust findings: while
consumption-based taxes show a positive relationship, taxes on business profits reveal a
negative correlation (r = −0.642). This divergence suggests that the economic contribution
of the migratory influx is heavily concentrated in the informal labor market and consumer
demand, rather than formal corporate profitability.

Regarding the healthcare sector, the data presents a counter-intuitive divergence in robust
classifications. General government expenditure on health is isolated as a spurious correlation,
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likely due to the extraordinary and non-structural impact of the COVID-19 pandemic on
public budgets. In contrast, private and out-of-pocket health expenditures are identified
as time-trend artifacts with a downward trajectory. This suggests that while public health
spending was driven by exogenous crisis-related factors, the decline in private spending
reflects a long-term inertial shift—where the government has increasingly absorbed healthcare
costs for the growing population—rather than a direct structural response to the migratory
phenomenon itself (Huerta-Vera et al. 2021; Mendoza and Miranda 2019).

5. Conclusions
This comprehensive study involved a deep dive into the multifaceted impacts of

immigration on Peruvian society, covering economic, social, educational, and government
aspects. The analytical framework began with a broad exploratory correlation assessment to
identify potential linkages, which were then subjected to an essential filtering stage through
two econometric models. By implementing an OLS model with temporal inertia control
and a First Differences model, the research aimed to isolate structural migratory shifts from
spurious associations and historical artifacts that often mimic causal relationships. Using
quantitative data from authoritative sources (BCRP, World Bank, IMF, INEI, and UN), this
structured approach offers a nuanced perspective that challenges prevalent perceptions
regarding the effects of migration in Peru.

The social science study has revealed intricate correlations linking immigration to
various socioeconomic factors. Econometric validation confirms a robust structural rela-
tionship with food insecurity, the number of detainees, and a decrease in the proportion of
the young population, alongside erratic settlement patterns evidenced by shorter stays in
temporary accommodations. While absolute growth in the elderly population and crime
complaints were identified as time-trend artifacts driven by national inertia, the study
highlights the multifaceted relationship between immigration and social dynamics.

The study presents economic evidence of a distinctly stratified impact of migration,
characterized by a dual structural behavior in income distribution. Econometric validation
confirms a robust positive correlation with the average income of the 40% poorest popu-
lation segment, suggesting that migration stimulates economic vitality at the base of the
pyramid; however, this contrasts with a robust negative correlation regarding the overall
population’s average income. Beyond these structural shifts, other indicators require careful
nuance: the growth in Private Pension System affiliates and the reduction in arable land
were isolated as mere time-trend artifacts of long-term national expansion. Furthermore,
while banking activity shows robust financial integration, the surge in private sector credit
was identified as a spurious correlation. This evidence suggests that while migration
effectively drives growth within specific lower-income strata, its aggregate macroeconomic
influence remains complex and non-uniform.

In the educational sector, the influx of skilled migrants impacts several key areas with
robust structural consistency: there is a notable enhancement in scientific publication out-
put, an increase in the average years of education, and a higher proportion of the population
with postgraduate qualifications. Conversely, the reduction in illiteracy rates was proven
to be a spurious artifact of pre-existing national trends. Furthermore, the migration influx
has led to a robust change in gender parity, evidenced by a decreased women-to-men ratio
in educational attainment. Although the correlation with early primary school enrollment
is unexpectedly low, this is attributed to a robust pattern of late school enrollment among
migrants, indicating distinct administrative barriers to educational integration.

The government impacts of migration are diverse and multifaceted, though many align
with broader temporal trends. While central government expenditures and consumption
taxes (IGV, ISC) scale in tandem with the population, they are identified as temporal
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artifacts or spurious correlations rather than direct structural consequences of migration. A
complex fiscal scenario emerges where taxes on business profits reveal a robust negative
correlation, indicative of a concentration in informal labor markets. In the healthcare sector,
the increase in public spending is isolated as a spurious effect of the COVID-19 pandemic,
while the decline in other forms of healthcare financing represents a long-term inertial shift
in how the government absorbs the costs of a growing population.

By providing a balanced, data-driven analysis, this research enriches the migration
discourse and challenges oversimplified media narratives by revealing an influence that
extends far beyond criminality. This methodological framework establishes a quantitative
foundation that successfully separates genuine structural responses from historical inertia.

Limitations and Future Research

Despite these contributions, it is crucial to acknowledge that this exploration is in-
herently bounded by the visibility and aggregate nature of the macroeconomic indicators
utilized. While the econometric models applied in this study provide a rigorous control
framework, they possess inherent limitations in capturing latent real-world factors. Specifi-
cally, the data may not fully reflect the structural volatility of the informal labor market,
the immediate socioeconomic shocks caused by sudden shifts in migratory policy, or the
qualitative nuances of social integration and political stability. These unobserved dynamics
represent essential contextual layers that fundamentally shape the broader landscape in
which these migrations occur, indicating that the quantitative findings must be interpreted
alongside the complex, unquantifiable realities of the migratory phenomenon.

Beyond these substantive considerations, two methodological constraints inherent to
the research design merit explicit acknowledgment. First, the analysis is based on 23 annual
observations, which inherently limits the statistical power of the econometric specifications
and constrains the inclusion of multiple simultaneous controls within a single model. The
two-stage validation strategy adopted here partially mitigates this limitation by sequentially
testing each indicator through complementary specifications, but it does not eliminate the
small-sample concern entirely. Second, while the First Differences specification effectively
rules out shared temporal inertia as a source of co-movement, it does not constitute strict
causal identification in the econometric sense. The robust effects reported throughout this
study should therefore be interpreted as statistical associations that survive rigorous con-
trols for trend confounding, rather than as causal claims. Establishing causal mechanisms
would require complementary research designs—such as natural experiments, instrumen-
tal variables, or subnational panel data—capable of exploiting exogenous variation in
migratory flows.

The research also highlights the importance of further investigation into the long-term
implications of migration, suggesting the analysis of time-lagged correlation series. Addi-
tionally, it acknowledges the labor-intensive nature of classifying and clustering indicators
into four impact areas, a process currently conducted manually but with the potential
for semiautomation to streamline data processing and enhance focus on interpretation
of results.
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Appendix A

Table A1. Social Indicators.

Indicator Average Correlation

Prevalence of Moderate or Severe Food Insecurity in the Population (%) 99.3%

Human Capital Index 95.4%

Refugee Population by Country or Territory of Asylum 93.3%

People Detained for Committing Crimes 83.9%

Complaints of Crimes 82.7%

Immigrants from different countries 82.5%

Population and Population over 30 years 77.9%

Percentage of women aged 15 to 49 years who have ever experienced
violence from a husband or partner

−99.5%

Women Who Were First Married Before Age 18 (% of Women 10–24) −92.6%

Cuba and Australia Immigrants −91.9%

Minors Detained in Courts for Committing Offenses −90.5%

Average Stay Duration in Lodging Establishments (Days)—Total −81.6%

Average Stay Duration in Lodging Establishments (Days)—Foreigners −80.9%

Average Stay Duration in Lodging Establishments (Days)—Nationals −80.4%

Population under 30 years −71.6%

Arrivals at Lodging Establishments by Department (Number)—Foreigners −62.2%

Overnight Stays in Lodging Establishments (Number)—Foreigners −61.6%

Note: Blue bars represent positive correlations, while red bars represent negative correlations.

Table A2. Economic Indicators (Positive Correlation).

Indicator Average Correlation

Consumption or Income per Capita According to Surveys, Poorest 40% of
the Population

97.1%

Operations of the government—Interests 97.1%

Account Ownership in a Financial Institution or with a
Mobile-Money-Service Provider

97.0%
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Table A2. Cont.

Indicator Average Correlation

Commercial Trademark Applications, Resident Persons, by Count 96.1%

Fertilizer Consumption (Kilograms per Hectare of Arable Land) 92.6%

Liquidity of Banking Firms—Savings Deposits 89.2%

Primary Bond Market—Public Treasury Sovereign Bonds (Million S/) 88.2%

Active Affiliates of the Private Pension System by Departments 87.8%

Domestic Credit 84.3%

Charges for the Use of Intellectual Property, Receipts 83.7%

Direct Credit of the Financial System to the Private Sector by
Departments—(National Currency)

74.6%

Product Exports—Agricultural 73.8%

Deposits in the Financial System by Departments—(National Currency) 72.0%

Mutual Investment Funds 68.6%

Direct Credit of the Financial System to the Private Sector by
Departments—(Total)

63.2%

Gross Domestic Product 59.2%

Note: Blue bars represent positive correlations, while red bars represent negative correlations.

Table A3. Economic Indicators (Negative Correlation).

Indicator Average Correlation

Average Consumption or Income per Capita According to Surveys, Total
Population

−97.1%

Arable Land −90.6%

Employers −85.6%

Total Water Productivity and water resources −82.8%

Services—Transportation and Communications −80.7%

Industrialization, Value Added −55.4%

Sale of Electric Energy by Department −26.5%

Production of Mining Products by Departments: Molybdenum, Tungsten,
Iron, Tin,

−26.1%

Note: Blue bars represent positive correlations, while red bars represent negative correlations.

Table A4. Education Indicators.

Indicator Average Correlation

Articles in Scientific and Technical Journals 98.7%

Level of Education, at least Master’s Degree or Equivalent, Population
Over 25 Years

97.3%

Average Years of Study Achieved 94.7%

Percentage of Attendance with School Delay in Primary School 93.8%

Tertiary Education, Teachers (% Women) 93.1%

Completion Rate of Lower Secondary Education, Males (% of Relevant
Age Group)

79.4%
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Table A4. Cont.

Indicator Average Correlation

Illiteracy rate −79.0%

Health Science Careers, Zootechnics and Biology −78.7%

Gender Parity in Educational Enrollment and Literacy Rates −38.3%

Note: Blue bars represent positive correlations, while red bars represent negative correlations.

Table A5. Government Indicators.

Indicator Average Correlation

Central Government Expenditure—Interests 96.8%

Public Debt Balance—Public Treasury Bond 92.8%

Total Central Government Debt 91.1%

Public Debt Balance—International Banking 90.7%

International Assets and Liabilities Position—Medium and Long-Term
External Debt—Public Sector

89.8%

Domestic General Government Health Expenditure 87.0%

Central Government Current Revenues—ISC, IGV and other taxes 83.6%

Operations of Non-Financial State-Owned Enterprises - Interests 83.5%

Central Government Expenditures 83.1%

General Government Current Revenues—ISC, IGV and other taxes 81.4%

Factor Income—Public Expenditures 75.6%

Time Spent Dealing with Officials and other bureaucratic process
time employed

−89.0%

Pollution −84.2%

Central Government Current Revenues—Refunds (% GDP) −81.5%

Military Expenditure −80.0%

Public Debt Balance—Recognition Bonds (% GDP) −79.9%

Private Out-of-Pocket and Domestic Private Health Expenditure as a
Percentage of Current Health Expenditure

−76.0%

Mortality from CVD, Cancer, Diabetes or CRD Between Exact Ages 30
and 70, Male (%)

−75.2%

Non-Financial Expenditures of Local Governments by Departments −67.6%

Coverage of Social Insurance Programs in the Fourth Quintile and
Richest Population

−49.4%

Note: Blue bars represent positive correlations, while red bars represent negative correlations.
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