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Abstract

This research has highlighted the connection between economic conditions and the
aspirations of Colombians to explore opportunities beyond their homeland, a trend that
has experienced substantial variations since the Republic of Colombia exists as an
independent nation. In an increasingly interconnected world, understanding the
motivations and determinants of emigration is crucial, and that is why this study adds
depth to the discourse on the complex interaction between economic variables and
emigration decisions and, ultimately, leaves the open door to inquire into the factors that
drive Colombians to seek new horizons abroad. Based on all of the above, this study
rigorously examines the intricate relationship between the variable "Percentage variation
in the Gross Domestic Product (GDP)" and the emigration patterns quantified by the
variable "Number of Colombian emigrants” through an analysis of statistical correlation
in which the Spearman coefficient was determined. With a P value of 0.00557, lower than
the significance level worked on a = 0.05, it has been determined that there is a
significant correlation between the variation in GDP and the percentage variation in the
number of Colombian migrants. Subsequently, the Spearman correlation coefficient was
calculated, obtaining a value r = 0.83, which allowed us to conclude that the
interdependence of these two variables responds to a strong correlation between them.
Generally speaking, there is sufficient statistical evidence to affirm that, as Colombia's
GDP grows or decreases, there is a concomitant increase or decrease in the number of
Colombian emigrants. These results shed light on the multifaceted nature of Colombian
emigration, in which economic variations play a fundamental role in shaping emigration
patterns, and in turn have substantial importance for policy makers and researchers, as
they offer a data-driven perspective on the intricate dynamics driving emigration.

Keywords: GDP, migration, correlation.

Introduction

It is essential to take into account the demographics of emigrant populations, particularly
the proportion of people who voluntarily leave their country of origin, when analyzing
Colombian emigration in its broader context (Rodriguez Alvarez, 2023). Understanding
the complex interaction of factors that push people to seek new horizons requires
understanding this demographic aspect (Malmberg, 2021). Examining whether changes in
Colombia's economic climate, as shown by changes in GDP, are closely related to
changes in the country's emigration rate is a crucial component to generating knowledge
on this topic (Helgason, 2020).
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A fundamental indicator to take into account in this research is the Gross Domestic
Product (GDP), which includes elements such as economic growth, employment
opportunities and income levels and serves as a reflection of the general economic health
of the country (Dédecek and Dudzich, 2022). When a country's GDP changes, this can
have a significant impact on the lives of its population, possibly influencing their
emigration decisions (Wu et al., 2019). That is, emigration can be caused by changing
economic conditions, which are frequently reflected in changes in GDP.

People may be more motivated to seek better opportunities abroad when the economy is
struggling (Durén, Guilliany, Bilbao, 2021; Ramirez et al., 2022), as evidenced by low
GDP growth or high unemployment rates. Conversely, times of economic prosperity, as
evidenced by rapid GDP growth and expanded employment opportunities, can motivate
people to remain in their home countries (Czaika and Reinprecht, 2022; Cramer et al.,
2020). In this way, economic crises can encourage people to look for opportunities
elsewhere, while a booming economy can create opportunities that encourage
immigration and maintain local talent (He et al., 2022). Consequently, the dynamic nature
of the relationship between GDP and emigration justifies a more exhaustive examination
than a strictly empirical one.

Due to the factors described above, this study employs a statistical correlation analysis to
carefully evaluate any potential association between the "Percentage change in the Gross
Domestic Product (GDP)" and the "Number of Colombian emigrants.” The need for a
systematic and data-driven exploration of the intricate relationship between economic
indicators and emigration patterns led to the selection of statistical correlation analysis.
Statistical correlation analysis offers a quantitative framework to accurately assess the
nature, magnitude and direction of the relationship between variables (Paul and Barari,
2022), making it possible to determine whether variations in Colombia's GDP are
statistically linked. with variations in the number of Colombian emigrants, quantifying
the degree of correlation. This analytical strategy goes beyond qualitative assumptions
and allows us to verify whether there is sufficient statistical evidence to provide veracity
to the complex dynamics between the economy and migratory movements.

Furthermore, statistical correlation analysis offers a methodical approach to identifying
patterns and trends in large and complex data sets (Zhao et al., 2021) and, for the
purposes of this work, contributes to visualizing whether particular economic
circumstances, as demonstrated by GDP variations have a significant impact on
emigration patterns. The main objective is to shed light on empirical findings that can
influence political decisions and advance the understanding of the complex interaction
between economic factors, particularly GDP, and Colombians' decision to emigrate.

In short, this article carries out a correlational investigation through the following
sections, where it is verified whether the changes in the GDP of the Republic of Colombia
are statistically related to the level of emigration from the country. By using statistical
correlation analysis, we aim to contribute to the analysis of the complex dynamics that
comprise Colombian emigration and, ultimately, contribute to a broader conversation
about the relationship between the economy, particularly GDP fluctuations, and migratory
movements that arise every day in the international context.

Methodology

The objective of this section is to evaluate whether there is a significant relationship
between the "Percentage variation in the Gross Domestic Product (GDP)" and the
"Number of Colombian emigrants”. The data used in this analysis were obtained from
secondary sources of information, the first was taken from the World Bank website and
represents the GDP growth (annual %) in Colombia from the years 2013 to 2022 (World
Bank, 2023) and the second taken from the open data website of the Colombian
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government, which shows the variation in the consolidated departures of Colombians
from the national territory starting in 2012 (Government of Colombia, 2023).

As a first measure to determine the existence of an association between the variables
mentioned above, the Shapiro-Wilk normality test was applied, since the sample size is
less than 50 data. Next, the data of the variable "Number of Colombian emigrants” were
transformed with the objective of placing it on the same plane as the variable "Percentage
variation in the Gross Domestic Product (GDP)" and ensuring that it behaves in a normal
way, the formula used for this purpose was the following: Percentage variation =
[(Current value - Previous value) / Previous value] x 100%, which is a measure used to
compare two values in different periods of time and express the difference in terms
percentages (Velasco, 2023). Next, a Spearman correlation analysis was performed,
because the variable “Percentage variation of Colombian emigrants” did not show a
normal distribution. This test is used to determine the degree of correlation between two
sets of paired observations.

Its formula is the following:
rs=1- (L>
n(nz—-1)
(Mendivelso, 2022).

The data was processed using RStudio, which is free-to-use software that is used to create
data processing, analysis and creation of statistical figures using packages and functions
(RStudio Team, 2020).

Results

Table 1. Data on the "Percentage variation of the Gross Domestic Product (GDP)" and the
"Percentage variation of Colombian emigrants" from the years 2013 to 2022.

Var Tot Var GDP

13,7 51
8,5 4,5
-1.3 3
-1,7 2,1
59 1,4
8,8 2,6
2,5 3,2
-71,5 -7,3
135,6 11
64,1 7,5

Normality test.
Table 2. Results of the normality test performed in Rstudio.

Data W P-value
Df$VarTot 0.82654 0.03039
Df$Var GDP 0.89823 0.02095

Shapiro-Wilk
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Table 2 shows the results of the normality test applied to the variables ‘“Percentage
variation of Colombian emigrants” and “Percentage variation of GDP”, because the first
variable is not greater than 0.05. It is concluded that they are not normally distributed,
and for this reason the Spearman test is applied.

Hypothesis Test and Spearman Correlation Coefficient

Ho: There is no correlation between the variables, “Number of Colombian emigrants” and
“Percentage variation in the Gross Domestic Product (GDP)”.

Hi: There is a correlation between the variables “Number of Colombian emigrants” and
“Percentage variation in the Gross Domestic Product (GDP)”.

Table 3. Results of the Spearman test performed in Rstudio.

Df$VarTot Df$Var GDP
Rho 1 0.830303
Df$VarTot p-value 0.00557
Rho Spearman N 10 10
Rho 0.830303 1
Df$Var GDP p-value 0.00557
N 10 10

As can be seen in Table 3, the hypothesis test yielded a p value of (0.005557). Since the P
value is less than the significance level of a = 0.05, the null hypothesis is rejected in favor
of the alternative, that is, that there is sufficient statistical evidence to affirm that there is a
significant correlation between the variables.

Graph 1. Scatter plot made in Rstudio software.

—
= — Correlation: 0.83

50

VarTot

80

\/arcGmpP

The rho value calculated for the variables “Percentage variation of Colombian emigrants”
and “Percentage variation of GDP” was approximately r = 0.83. This value suggests a
positive direction in the correlation and a high correlation strength, as illustrated in Figure
1.

Conclusions

Based on the results obtained in the correlation analysis between the "Variation of GDP"
and the "Percentage variation of Colombian emigrants"”, the following conclusions can be
drawn:
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A very strong positive correlation is observed between the "Variation of GDP" and the
"Percentage variation of Colombian emigrants” with a rho value of 0.83. This indicates
that, in general, as Colombia's GDP has experienced growth (or decline), there has been a
notable increase (or decline) in the number of Colombian emigrants.

The p-value for this analysis was 0.005557, which is significantly less than the standard
significance level of 0.05. This shows that there is enough statistical data to prove that the
observed correlation is real and statistically significant.

Colombia will be significantly impacted by these findings in terms of the economy and
society. The significant positive correlation might mean that Colombian emigration is
greatly impacted by the nation's economic performance. This might imply that when the
country's economy is struggling, more Colombians decide to emigrate, perhaps in search
of better opportunities abroad. However, during periods of economic expansion,
Colombians may stay in the country longer as a result of the opportunities that arise there.

Correlation does not necessarily imply causation; it is important to remember this.
Despite the fact that these two factors exhibit a strong correlation, we cannot say that the
rise in the GDP is directly responsible for Colombians' emigration. Future research should
thoroughly examine additional economic, social, and political factors that may be
significantly influencing this relationship.

References
Banco Mundial (2023). Crecimiento del PIB (% anual) - Colombia: 1961 - 2022. Consultado el 01
de octubre de 2023, mediante:

https://datos.bancomundial.org/indicador/NY.GDP.MKTP.KD.ZG?locations=CO

Cramer, C., Sender, J., & Oqubay, A. (2020). African economic development: Evidence, theory,
policy (p. 336). Oxford University Press. URI: http://hdl.handle.net/20.500.12010/17053

Czaika, M., & Reinprecht, C. (2022). Migration drivers: why do people migrate. Introduction to
Migration Studies: An Interactive Guide to the Literatures on Migration and Diversity, 49-82.
DOI: https://doi.org/10.1007/978-3-030-92377-8 3

Dédecek, R., & Dudzich, V. (2022). Exploring the limitations of GDP per capita as an indicator of
economic development: a cross-country perspective. Review of Economic Perspectives,
22(3), 193-217. DOI: https://doi.org/10.2478/revecp-2022-0009

Durédn, J. R., Guilliany, J. G., & Bilbao, O. R. (2021). Migracién como promotora del
emprendimiento. Aproximaciones teéricas. SUMMA. Revista disciplinaria en ciencias
econdémicas y sociales, 3(2), 1-22.
https://aunarcali.edu.co/revistas/index.php/RDCES/article/view/194

Giovannetti, C. M. (2023). Green Grabbing and Internal Displacement: Two Sides of the Same
Coin: An Exploratory Case Study of Colombia. Malmé University, Faculty of Culture and
Society (KS), Department of Global Political Studies (GPS). Master Thesis. URN:
https://urn.kb.se/resolve?urn=urn%3Anbn%3Ase%3Amau%3Adiva-61491

Gobierno de Colombia: Datos Abiertos (2023). Estadisticas Nacionales: Salidas de colombianos
desde el territorio nacional. Consultado el 01 de octubre de 2023, mediante:
https://www.datos.gov.co/Estad-sticas-Nacionales/Salidas-de-colombianos-desde-el-
territorio-naciona/efw5-jiej

He, S. Y., Chen, X., Es, M., Guo, Y., Sun, K. K., & Lin, Z. (2022). Liveability and migration
intention in Chinese resource-based economies: Findings from seven cities with potential for
population shrinkage. Cities, 131, 103961. DOI: https://doi.org/10.1016/j.cities.2022.103961

Helgason, K. S. (2020). The economic and political costs of population displacement and their
impact on the SDGs and multilateralism. United Nations. Department of Economic and
Social Affairs. Working Paper No. 167 ST/ESA/2020/DWP/167. Available: https://n9.cl/7111x



William A Niebles Nufez et al. 1158

Kosinsiki, L. A., & Prothero, R. M. (2023). Introduction: The study of migration. In People on the
Move (pp. 1-18). Routledge. ISBN: 9781003459538. Available: https://n9.cl/gxjs2

Malmberg, G. (2021). Time and space in international migration. In International migration,
immobility and development (pp. 21-48). Routledge. ISBN: 9781003136125. Available:
https://n9.cl/bggzv

Mendivelso , F. . (2022). Prueba no paramétrica de correlacion de Spearman. Revista Médica
Sanitas, 24(1).DOI: https://doi.org/10.26852/01234250.578

Nweke, C., & Enyosiobi, F. M. O. (2023). A PHILOSOPHICAL ANALYSIS OF THE IMPACTS
OF MIGRATION ON NIGERIA DEVELOPMENT. AMAMIHE Journal of Applied
Philosophy, 21(3). DOI: https://doi.org/10.13140/RG.2.2.33587.09768

Paul, J., & Barari, M. (2022). Meta-analysis and traditional systematic literature reviews—What,
why, when, where, and how?. Psychology & Marketing, 39(6), 1099-1115. DOI:
https://doi.org/10.1002/mar.21657

Ramirez, J., Ballestas, M., Herrera, H., & Ballesta, I. (2022). Factores asociados al desempleo de
los migrantes venezolanos en la ciudad de Barranquilla, Colombia. Revista de Ciencias
Sociales (RCS), 28(2), 150-165. https://dialnet.unirioja.es/servlet/articulo?codigo=8378008

Ramirez, J., Ballestas, M., Herrera, H., & Ballesta, I. (2023). Pobreza multidimensional y pobreza
monetaria de los migrantes venezolanos: Un estudio en Barranquilla, Colombia. Revista de
ciencias sociales, 29(2), 373-386. https://dialnet.unirioja.es/servlet/articulo?codigo=8920557

Rodriguez Alvarez, L. (2023). Cuidados y conciliacion de las mujeres colombianas en Asturias:
una aproximacion cualitativa. Repositorio Institucional de la Universidad de Oviedo. Trabajo
de fin de Grado de Trabajo Social. URI: https://hdl.handle.net/10651/69105

RStudio Team (2020). RStudio: Integrated Development for R. RStudio, PBC, Boston, MA. URL.:
http://www.rstudio.com/

Velasco Uca, A. J. (2023). Variacion de ingresos del Agroquimico ““Agrozam’ubicado en la
parroquia La Union durante el periodo 2020-2021 (Bachelor's thesis, Babahoyo: UTB-FAFI.
2023). DOI: http://dspace.utb.edu.ec/handle/49000/14129

Wu, J., Yu, Z., Wei, Y. D., & Yang, L. (2019). Changing distribution of migrant population and its
influencing factors in urban China: Economic transition, public policy, and amenities. Habitat
International, 94, 102063. DOI: https://doi.org/10.1016/j.habitatint.2019.102063

Zhao, J., Li, Z., Gao, Q., Zhao, H., Chen, S., Huang, L., ... & Wang, T. (2021). A review of
statistical methods for dietary pattern analysis. Nutrition journal, 20(1), 1-18. DOI:
https://doi.org/10.1186/512937-021-00692-7

Migration Letters



