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This study aims to examine whether the COVID-19 pandemic functio-
ned as a Black Swan event that fundamentally altered international migration flows 
into Poland. Using comprehensive data on residence applications from 229 countries  
and country-level entities between 2010 and 2024, we conducted a descriptive year-
-on-year analysis to identify structural breaks in migration patterns. The results 
show that the pandemic’s onset corresponded with the lowest migration growth in 
the time series, followed by an unprecedented surge in migrant inflows that greatly 
exceeded pre-pandemic trends. These findings demonstrate that COVID-19 not 
only disrupted but restructured migration dynamics, highlighting the pandemic’s 
role as a rare, high-impact event with lasting consequences. By applying the Black 
Swan framework to human migration, this study provides a novel theoretical lens 
for understanding how global shocks can transform mobility systems. These fin-
dings have important implications for migration policy planning and forecasting, 
suggesting that models must account for rare, high-impact disruptions rather than 
relying solely on historical trend extrapolation.

COVID-19, Black Swan event, international migration, Poland, rare 
events, migration policy, structural breakdown 
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Throughout history, pandemics have functioned as rare, high-impact disruptions to 
the normal course of human events. The influenza pandemic of 1918–1920, often referred 
to as the Spanish flu, and earlier outbreaks of influenza serve as prominent examples of 
what Nassim Nicholas Taleb terms Black Swan events: occurrences that are extremely 

-

COVID-19, which emerged in late 2019, represents the most profound Black Swan 
event of the 21st century to date. The pandemic’s status as a Black Swan has been 
widely acknowledged across disciplines: in economic development (where it triggered 

-
-

-
nomics (where it generated simultaneous shocks to both unemployment and inflation) 

disruptor of exceptional scale.
In the domain of international migration, COVID-19’s effects have been similarly 

profound. A growing body of research has examined how the pandemic reshaped mobility 
patterns, with topics including the suspension of labor migration programs, the redirec-
tion of student and family reunification flows, as well as the impact on the most vul-

-
ing immediate disruptions and quantifying temporary declines in cross-border movement. 
Comparatively little attention has been given to conceptualizing COVID-19’s impact on 
human migration through the theoretical lens of the Black Swan.
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Outside of the COVID-19 context, while the Black Swan metaphor has occa-
sionally been applied in studies of animal migration in the context of environmental 

migration remains rare, if not nonexistent. This paper seeks to address this gap by 
positioning COVID-19 as a Black Swan event that fundamentally altered the trajec-
tory of international migration flows into Poland. By doing so, it offers a novel per-
spective that bridges migration studies with the broader literature on systemic shocks 
and rare event theory.

The aim of this study is to examine whether COVID-19 functioned as a Black Swan 
event that fundamentally altered international migration flows into Poland, and to quan-
tify the magnitude and persistence of these changes using comprehensive migration data 
from 2010 to 2024. Specifically, this paper analyzes year-on-year changes in migrant 
inflows to Poland between 2010 and 2024. It focuses on the structural break introduced 
by COVID-19 and its aftermath, using paired difference analysis to quantify shifts in 
migration patterns. In doing so, we aim to demonstrate how the pandemic not only tem-
porarily restricted mobility but also set the stage for an accelerated surge in migration 
inflows that would have been difficult to predict beforehand, which is a hallmark of  
a Black Swan event.

The outbreak of COVID-19 in early 2020 brought human mobility across the globe 
to an abrupt halt. Poland, like most countries, implemented strict quarantine measures, 
personal hygiene promotion, and border closures designed to curb the spread of the 

-
mentally reshaped the daily lives of individuals and the functioning of institutions. Edu-
cation transitioned rapidly to online learning, with schools and universities shifting to 

arrangements where feasible, while non-essential sectors saw widespread closures or 

unprecedented challenges as resources were reallocated to the pandemic response and 
 

-
tinctive consequences of the pandemic. Inflation was volatile, dropping during 
the crisis and rising after the crisis, in line with global trends of disrupted supply 

 

reflecting both the direct health impact of the virus and the indirect consequences  
-

tinguished itself within the European Union and the OECD by maintaining a rela-
 

economy recorded resilient GDP growth in the recovery period and kept unem-
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we argue that it is contributing to Poland’s attractiveness as a destination for migrants 
in the post-pandemic period.

Importantly, the immediate effect of COVID-19 on migration was to restrict move-
ment dramatically. Border closures, suspension of visa processing, the interruption 
of regular international travel pathways, as well as a pandemic-induced pause on job 

measures phased out, many countries faced an expected migration dynamic: one char-
acterized by a migration rebound trend, and even possibly, by an intensified and accel-

observable in Poland.

We draw on official migration data covering the period from 2010 to 2024, com-
prising the number of residence applications by foreigners in Poland from 229 different  

 
 

origin, enabling an analysis of both absolute numbers and relative year-on-year chang-
es in migration flows over time. This temporal coverage allows for a meaningful  
comparison of migration trends before and after the onset of COVID-19, with  
particular attention to the structural break introduced by the pandemic.

In this analysis, 2020 is treated as the onset of COVID-19, marking the initial impact 
of the pandemic on migration flows. We based our decision to treat 2020 as the year of 
COVID-19 onset based on various past research on issues surrounding migration during 

Poland’s immediate responses, including border closures, visa processing suspensions, 
and lockdowns. 

The primary focus of the analysis is descriptive. Several key indicators were calculat-
ed to characterize migration trends:
1. The mean number of migrants per year
2. The mean difference in migrant numbers between the preceding and following years
3. The rate of change (percentage difference between years)

Importantly, since the dataset covers all countries of origin present in the official 
migration records, the means reported represent actual population means, not sample 
estimates. As such, inferential statistics were neither necessary nor applied. We based this 
on the theory of inferential statistics; such analysis can be used in the event where the 

we use descriptive statistics instead, as they directly reflect the full picture of the analysis 
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To complement the descriptive analysis, paired difference statistical testing (either  
a paired t-test or paired Wilcoxon signed-rank test, depending on whether the assumption 

conducted as a robustness check to assess whether the observed year-on-year changes 
were statistically meaningful. Below are the steps of the analysis:
1. The Shapiro-Wilk test was applied to evaluate the normality of year-on-year dif-

-
ity across most year pairs, violating the assumptions required for paired t-tests.  
The p-value threshold for non-normality is 0.05.

2. The Wilcoxon signed-rank test, a non-parametric alternative that does not assume 
normality, was used to test whether median differences between the preceding and fol-

p-value 
threshold for meaningful year-on-year differences is 0.05.
These statistical tests provide additional confirmation that the changes observed were 

not random fluctuations, but reflected systematic shifts in migration flows associated 
with the COVID-19 Black Swan event.

All statistical tests were conducted in R. Below is the step-by-step method in R,  
as well as the R scripts used:
1. Upload the dataset into R

R

2. Create a variable to store the differences between the preceding year (e.g., 2023) and 
the following year (e.g., 2024)
R script: diff20232024 <- migrantsinpoland$X2023 – migrantsinpoland$X2024

3. Perform the Shapiro-Wilk test on the difference variable to check normality. If the 
difference is normal, perform a paired t-test; otherwise, use a paired Wilcoxon test
R script: shapiro.test (diff20232024)$p.value

4. In all countries, the normality assumption was violated; therefore, the paired Wilcox-
on test was used
 R  
TRUE)$p.value

5. Calculate the mean of each year (e.g., 2023)
R script: mean(migrantsinpoland$X2023)

6. Calculate the mean difference between the preceding year and the following year
R script: mean (migrantsinpoland$X2024 – migrantsinpoland$X2023)

7. Calculate the change rate between the preceding year and the following year
 R script: (mean(migrantsinpoland$X2011) – mean(migrantsinpoland$X2010)) / mean 
(migrantsinpoland$X2010)

8. Repeat steps 1 to 7 for all years

As presented in Table 1, the year-on-year analysis of migrant inflows to Poland 
between 2010 and 2024 reveals clear structural shifts coinciding with the onset of 
COVID-19. Across the entire period, the mean number of migrants increased steadily, 
with the annual mean rising from approximately 333 in 2010 to nearly 3,887 in 2024.
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Poland

 

 

rences)

Wilcoxon P

year)

Mean 

(preceding 

year)

Mean  

year)

Change 

rate

2010/2011 4.15E-28 4.33E-13 38.24 332.84 371.09 11.49%

2011/2012 3.18E-29 2.24E-12 52.58 371.09 423.67 14.17%

2012/2013 2.03E-28 2.61E-07 37.43 423.67 461.10 8.83%

2013/2014 1.78E-29 4.92E-07 42.39 461.10 503.48 9.19%

Source: own elaboration

the pace and magnitude of year-on-year changes varied markedly between the pre-pan-
demic and post-pandemic periods.

rok do roku 

Source: own elaboration

During the pre-COVID period (2010/2011 to 2019/2020), the mean difference in 
migrant numbers between consecutive years was relatively modest. Annual increases 
ranged from approximately 38 to 213 migrants, with change rates generally below 15% in 
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most years. Notable exceptions occurred in 2014/2015 and 2015/2016, where the change 
rates reached 27% and 33%, respectively.

The year 2019/2020, representing the onset of COVID-19, recorded the lowest change 
rate in the entire series at just 5.60%, reflecting the immediate disruptive impact of the 
pandemic on international migration flows.

In stark contrast, the post-COVID period (2020/2021 to 2023/2024) exhibited sub-
stantially larger year-on-year differences. The mean difference between consecutive years 
rose dramatically, peaking at over 1,063 migrants in 2022/2023. Correspondingly, change 
rates surged to 22.92% in 2020/2021, 42.66% in 2021/2022, and 45.79% in 2022/2023. 
While the 2023/2024 change rate moderated to 14.78%, it remained elevated compared 
to most pre-pandemic years.

not only in absolute terms but also at a significantly accelerated pace relative to the 
pre-pandemic trend.

Source: own elaboration

The Shapiro-Wilk test for normality consistently yielded p-values far below 0.05, 
indicating significant departures from normality in the year-on-year differences. As  
a result, the Wilcoxon signed-rank test was applied across all year pairs.

The Wilcoxon test confirmed that year-on-year changes were statistically significant 
(p < 0.05) for nearly every pair of years, including the low-growth 2019/2020 period  
(p
meaningful structural shifts rather than random variation.
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The results of the analysis provide compelling evidence that the COVID-19 pandemic 
acted as a Black Swan event that disrupted and ultimately transformed migration inflows 
into Poland. The data demonstrate that the pandemic’s onset in 2020 corresponded to  
an immediate and unprecedented slowdown in migration growth, as reflected in the low-
est recorded change rate (5.60%) between 2019 and 2020. However, this interruption was 
followed by an equally unprecedented acceleration in migration inflows, with year-on- 
year mean differences and growth rates far exceeding those observed in the pre-pandemic 
decade. The average year-on-year increase in the post-pandemic period (2020/2021 to 
2023/2024) was around six times greater than that in the pre-pandemic years (2010/2011 
to 2018/2019), underscoring the pandemic’s long-lasting and transformative impact.  

post-pandemic periods.

Poland between pre-, during, and post-pandemic periods
 

Source: own elaboration

These findings support the interpretation of COVID-19 as a Black Swan event in the 
context of international migration to Poland. According to Taleb’s framework, Black 
Swan events are defined by their rarity, extreme impact, and retrospective predictabil-
ity, all of which are characteristics that align closely with the pandemic’s migration 
consequences. The sudden and massive disruption of international mobility in 2020, we 
argue, was beyond the scope of prior expectations and projections. Likewise, we also 
argue that the post-pandemic surge in migration inflows, which outpaced pre-pandemic 
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growth trends by a wide margin, was not foreseen in standard migration forecasts. The 
pattern revealed in this paper reflects not simply a temporary rebound to previous lev-
els but a structural shift in migration dynamics that was catalyzed by the pandemic’s 
systemic shock.

While some scholars argue that pandemics like COVID-19 were predictable based on 
historical precedent, scientific warnings, and existing pandemic preparedness literature 

-
cally for migration systems. The critical distinction lies not in the pandemic’s biological 
emergence, which experts had indeed warned about, but in its unprecedented magnitude 
of impact on human mobility patterns. 

Three key pieces of evidence support this Black Swan characterization for migra-

increases averaged six times greater than pre-pandemic levels, was not anticipated 
by existing migration forecasting models or policy frameworks. Second, the specific 
pattern of initial collapse followed by an exponential acceleration created migration 
dynamics that had no historical parallel in Poland’s modern migration experience. 
Third, the persistence and scale of change (continuing through 2024) demonstrates 
that COVID-19 did not merely disrupt migration temporarily but fundamentally 
reconfigured the entire system in ways that could not have been extrapolated from 
pre-2020 trends.

This shows that, while the pandemic itself may have been foreseeable as a general 
risk, its specific transformative impact on Poland’s migration system exhibits the hall-
mark unpredictability and disproportionate consequences that define Black Swan events 
in Taleb’s framework.

The migration surge following the lifting of restrictions can be partly attributed to 
individual-level motivations that intensified during the pandemic period:
a. Intention to re-migrate

Many previous migrants who had returned to their home country prior to or during 
the early stages of the pandemic were looking to come back to Poland. This remigration 
process, although not confirmed by research empirically in Poland, is present elsewhere 

b. Use of social media
Lockdowns confined people to their homes for extended periods, during which social 

media and other digital platforms became primary windows into the outside world. Expo-
sure to idealized representations of life in countries with stable socio-economic condi-
tions may have heightened aspirations for migration among people from less developed 
countries. In this sense, migration desire was not merely preserved during the pandemic 

screens. This is especially relevant if we consider past research, which has seen the use 
of social media in their native language increase among migrants and ethnic minorities 
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At the structural level, several policy factors contributed to the magnitude of post-pan-
demic migration inflows:
a. Regulatory easing

The reopening of the border post-pandemic may have increased the number of migrants 
to Poland. This has happened elsewhere in countries that have traditionally been the destina-

increase in post-pandemic migration, especially after the number of migrants significantly 

due to the lifting of the pandemic-related emergency status imposed by the national govern-

b. Worsened conditions in migrant-sending countries
The COVID-19 pandemic has hit poor countries the hardest, as reported by the World 

drawn to the EU because they have to face worse conditions due to COVID-19. Poland 
itself is especially attractive in this context, since it remains one of the “best perform-

 

The combination of these micro- and macro-level dynamics illustrates how a Black 
Swan event like COVID-19 can trigger both immediate disruptions and longer-term sys-
temic transformations. The findings highlight the limitations of linear models of migra-
tion forecasting, which are often based on gradual trends and historical precedents. 
Instead, the data underscore the need for migration research and policy to account for 
rare, high-impact events that can radically reshape mobility patterns in unexpected ways.

By applying the Black Swan framework to human migration, a domain where it has 
rarely been used, this study contributes a novel theoretical lens for understanding how 
global shocks can produce lasting changes in migration systems. It opens new avenues 
for investigating the resilience, adaptability, and vulnerability of migration pathways in 
the face of rare but consequential disruptions.

This study has several limitations that should be acknowledged. Our analysis focuses 
solely on Poland, limiting generalizability to other national contexts with different migra-
tion policies and economic conditions. The descriptive nature of our analysis establishes 
patterns but does not allow for causal inference about the specific mechanisms driving 
observed changes.

Additionally, our data captures formal residence applications but may not fully reflect 
irregular migration flows or temporary movements that did not require official documen-
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framework, alternative theoretical approaches to understanding systemic disruptions 
could provide additional insights into migration dynamics during crisis periods.

This study demonstrates that the COVID-19 pandemic acted as a Black Swan event 
that fundamentally altered migration inflows into Poland. Our descriptive analysis of 
comprehensive data covering 2010–2024 shows that COVID-19 first triggered an unpre- 
cedented slowdown in migration growth in 2019/2020, before setting the stage for a surge 
in migrant inflows in subsequent years that surpassed pre-pandemic trends by a wide 
margin. The scale of year-on-year changes post-pandemic, with average annual increases 
more than six times those recorded before 2020, underscores the pandemic’s transforma-
tive impact on Poland’s migration system.

These findings support the view that COVID-19’s effects on migration cannot be 
understood solely as a temporary disruption. Instead, the pandemic served as a systemic 
shock that restructured migration dynamics, reflecting the hallmark unpredictability and 
outsized consequences of a Black Swan event. By applying this framework to human 
migration, a domain where it has seldom been explored, we contribute a novel perspec-
tive to migration theory and demonstrate the need for integrating rare, high-impact events 
into analyses of international mobility.

The results highlight the interaction of micro-level drivers, including deferred inten-
tions, heightened aspirations fueled by digital exposure, and the psychological impetus 
for return migration, with macro-level factors such as labor shortages, regulatory easing, 
and worsening socio-economic conditions in migrant-sending countries. Together, these 
forces produced a sharp and lasting reconfiguration of migration flows to Poland after the 
onset of COVID-19.

how rare systemic events can reshape migration patterns in ways that defy incremental 
forecasting. Policymakers should incorporate contingency planning for such Black Swan 
events, recognizing that their effects on migration are neither transient nor easily predict-

European Union countries and beyond, exploring how differing national contexts mediate 
the migration consequences of global disruptions.

Ultimately, understanding migration through the lens of Black Swan theory provides 
a powerful tool for grasping the scale and complexity of transformations that rare but 
consequential events can impose on human mobility systems.
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