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Abstract. Immigration has become a structural driver of economic development in the European Union, yet its eco-
nomic impact varies significantly across regions. These differences suggest that immigration scale alone does not ex-
plain macroeconomic outcomes; rather, the quality of immigrants’ economic integration plays a decisive role. However,
existing research typically measures integration using isolated labour market indicators or policy-based indices without
constructing a unified framework for assessing economic integration. This study develops the Economic Immigrant
Integration Index (EIIM) and assesses its macroeconomic relevance. EIIM treats integration as a multidimensional
economic phenomenon and combines four standardized components: migration policy quality, employment conver-
gence between immigrants and native-born populations, income convergence, and a fiscal participation indicator ad-
justed for regional unemployment levels. Using data from five European regions, the empirical analysis applies OLS
regressions with log-transformed regional GDP as the dependent variable and includes immigration intensity together
with selected macroeconomic controls. The results show that immigration intensity is consistently the strongest and
most robust correlate of regional log(GDP) across all five European regions. EIIM is positively associated with GDP
in bivariate models in most regions. However, its independent contribution is region-specific. In reduced multivariate
specifications, EIIM remains positive and statistically significant in Central and Southern Europe, indicating additional
explanatory power beyond immigration scale. In Eastern Europe, EIIM becomes statistically significant only after con-
trolling for immigration intensity and net migration, with a small coefficient suggesting limited economic relevance
relative to scale effects. In Western Europe, EIIM is not robust once migration scale and migration-flow dynamics are
included. Overall, the findings indicate that migration scale and integration quality represent distinct dimensions, but
the macroeconomic relevance of integration quality varies across European regions. EIIM therefore offers a transparent
and policy-relevant tool for comparative assessment of economic integration performance in Europe.

Keywords: economic immigrant integration, EIIM, regional economic performance, European Union, institutional
quality, integration measurement, macroeconomic analysis.
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1. Introduction

Immigration has become a structural feature of con-
temporary European economies. Over the past decades,
demographic ageing, labour shortages and increasing
international mobility have reshaped labour markets
and fiscal systems across the European Union. Foreign-
born populations now represent a growing share of the
workforce in many regions, influencing productivity dy-
namics, public finance sustainability and long-term eco-
nomic growth patterns. As a result, immigration is no
longer treated solely as a demographic or social issue, but

increasingly as an economic phenomenon with measur-
able macroeconomic implications.

However, the economic consequences of immigration
remain uneven across European regions. While some
regions experience faster labour market absorption and
greater income convergence among immigrants, others
face persistent employment gaps, wage differentials and
fiscal imbalances. These differences suggest that immi-
gration alone does not determine economic outcomes.
Rather, the quality of economic integration appears to
be an important determinant. Research indicates that
labour market participation and earnings convergence
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significantly influence whether immigration contributes
positively to growth (Dustmann et al., 2025). Neverthe-
less, findings remain heterogeneous, partly due to dif-
ferences in measurement approaches. One of the central
methodological challenges in migration research is the
fragmented measurement of integration. Integration is
frequently assessed using separate indicators such as
employment rates, income gaps, fiscal contributions or
policy indices. For instance, institutional measures like
the Migrant Integration Policy Index (MIPEX) provide
valuable information about legal and policy frameworks
but do not directly capture actual economic performance
outcomes. Labour market indicators reflect observed
outcomes but may overlook institutional conditions
shaping integration processes. This separation between
policy context and economic outcomes limits the ability
to evaluate integration as a coherent economic construct.

From a regional economic perspective, integration
should be understood as a multidimensional process
linking institutional quality, labour market convergence
and fiscal participation. Regions differ in their economic
structures, governance capacity and demographic com-
position, which may influence how effectively immi-
grants are absorbed into productive activities. Without
a consolidated measure capturing these dimensions si-
multaneously, it becomes difficult to compare integration
regimes or assess their macroeconomic relevance.

To address this methodological gap, the present
study develops the Economic Immigrant Integration In-
dex (EIIM), designed to quantify economic integration
in a composite and systematic manner. The index inte-
grates four core dimensions: institutional policy quality,
employment convergence between immigrants and na-
tive-born populations, income convergence, and a fiscal
participation component reflecting labour market con-
tribution under prevailing unemployment conditions. By
combining these elements into a standardized composite
measure, EIIM seeks to bridge the gap between policy-
based and outcome-based indicators of integration. The
empirical analysis is conducted at the regional level, us-
ing aggregated data for five European regions: Northern,
Western, Southern, Central and Eastern Europe over the
period 2009-2024. The regional approach allows for the
identification of structural economic patterns rather than
country-specific features. Given substantial heterogeneity
in economic size and demographic composition across
regions, the dependent variable is specified in logarith-
mic form (log GDP), enabling interpretation in propor-
tional terms and improving statistical stability.

The central research question guiding this study is
whether higher levels of economic integration, as cap-
tured by EIIM, are associated with stronger regional
economic performance. Rather than focusing on im-
migration scale alone, the analysis evaluates integration
quality as a structural determinant of macroeconomic
outcomes. In doing so, the study contributes to the lit-
erature in three ways. First, it proposes a theoretically
grounded composite measure of economic integration.

Second, it provides an empirical assessment of the mac-
roeconomic relevance of this measure using regional
data. Third, it shifts the analytical focus from migration
quantity to integration quality as a measurable economic
mechanism. By offering a systematic framework for as-
sessing economic integration across regions, the study
aims to support more evidence-based policy evaluation
and comparative analysis within the European context.
Understanding integration not merely as a social objec-
tive but as an economic construct may enhance the de-
sign of governance strategies capable of translating mi-
gration into sustainable growth. Based on the theoretical
framework, the study hypothesizes that higher levels of
economic integration quality (EIIM) are positively asso-
ciated with regional macroeconomic performance, con-
trolling for immigration intensity and structural macro-
economic factors.

2. Literature review

Immigration has become one of the most structurally
transformative processes in contemporary Europe, re-
shaping labour markets, demographic structures and
fiscal systems. However, empirical evidence consistently
demonstrates that the economic consequences of immi-
gration are neither automatic nor homogeneous across
countries. Instead, economic outcomes depend on a
complex interaction between migration flows, institu-
tional frameworks and the quality of immigrant integra-
tion.

Immigration is often treated as a form of human capi-
tal mobility. Classical labour market approaches empha-
size wage differentials, employment opportunities and
structural labour shortages as primary drivers of migra-
tion flows (de Haas et al., 2019). Income gaps and em-
ployment probabilities remain important determinants
of labour migration, particularly in the European context
(Engler et al.,, 2023). However, migration dynamics can-
not be reduced to wage differentials alone. Structural de-
mographic ageing, institutional regimes and social net-
works significantly shape both migration intensity and
its long-term economic effects (Gethin & Piketty, 2022).

While immigration may expand labour supply and
mitigate demographic decline, its macroeconomic impact
depends on integration trajectories. Dustmann et al. (2025)
demonstrate that employment absorption and sectoral allo-
cation strongly influence productivity outcomes. Immigra-
tion can generate growth effects when immigrants comple-
ment native workers and fill structural labour shortages. If
immigrants remain concentrated in low productivity seg-
ments or experience persistent employment gaps, aggregate
productivity gains remain limited.

A distinction is commonly drawn between economic
and social dimensions of integration. Economic integration
typically refers to employment convergence, income conver-
gence and fiscal participation (Dustmann & Frattini, 2014).
Social integration encompasses language acquisition, educa-
tional inclusion, institutional access and anti-discrimination



D. Paulauskas, R. Cin¢ikaité. Measuring economic integration of immigrants: development and empirical validation of the EIIM index in EU regions

frameworks (Ager & Strang, 2008). These dimensions are
interdependent: weak social integration may hinder labour
market convergence, while successful economic integration
can strengthen social cohesion.

From a macroeconomic perspective, integration op-
erates as a transmission mechanism between immigra-
tion and economic performance. Jaumotte et al. (2016)
show that immigration contributes positively to GDP
growth in advanced economies when labour market
participation increases and skill complementarities are
realized. Similarly, Caselli et al. (2024) highlight that im-
migration can offset demographic decline and sustain
potential output, but only when employment participa-
tion and productivity effects materialize.

Fiscal impacts constitute another central research
stream. Empirical findings suggest that working-age im-
migrants often become net contributors over the long
term, although short-term integration costs may be sig-
nificant (Organisation for Economic Co-operation and
Development [OECD], 2024). The fiscal balance depends
on employment stability, wage convergence and institu-
tional absorption capacity. In regions where migrants in-
tegrate rapidly into formal labour markets, fiscal neutral-
ity or positive contributions are more likely. Where inte-
gration is delayed, social expenditure pressures increase.

Beyond labour and fiscal channels, productivity and
innovation effects receive growing attention. High-skilled
immigration has been associated with patenting activ-
ity, technological diffusion and entrepreneurial dyna-
mism (Bongers et al., 2022). However, the magnitude of
these effects depends on qualification recognition and
occupational mobility. OECD (2023) reports that up
to one-third of immigrants in Europe are overqualified
for their jobs, indicating substantial human capital un-
derutilization. Recent research shows that technological
change, including digitalization and novel technologies,
affects migrant employment patterns, with heterogene-
ous effects across occupations and educational groups in
EU labour markets (Ghodsi et al., 2024). More broadly,
emerging evidence suggests that artificial intelligence is
changing task content, skill demand and wage structures
in advanced European labour markets, which is relevant
for the employment and income convergence dimensions
of immigrant integration (Engberg et al., 2025).

Regional heterogeneity remains a defining feature of
European immigration outcomes. Northern and Western
European countries often demonstrate faster employment
convergence, supported by active labour market poli-
cies and structured integration programmes (European
Commission, 2024). Southern European countries, by
contrast, experience greater labour market segmentation
and informality, which may delay fiscal returns (FRON-
TEX, 2024). Central and Eastern European countries face
demographic shrinkage and labour shortages, position-
ing immigration as a stabilizing factor rather than purely
a growth accelerator (OECD & European Union, 2023).

Despite this, integration measurement remains
fragmented. Many empirical studies evaluate single

indicators: employment rates, wage gaps or fiscal bal-
ances, without constructing a unified economic integra-
tion framework. Standardized statistical datasets such as
OECDs Settling In indicators and Eurostat migrant inte-
gration statistics provide harmonized comparative meas-
ures (OECD & European Union, 2023). However, these
indicators are rarely aggregated into composite economic
measures directly linked to macroeconomic modelling.

Similarly, the Migrant Integration Policy Index (MI-
PEX) captures institutional policy frameworks but does
not directly measure labour market or income conver-
gence outcomes (Huddleston et al., 2022). Consequently,
institutional quality and economic performance are often
analysed separately rather than as integrated dimensions
of a broader economic integration construct.

Methodologically, existing models can be grouped
into four categories. First, single-dimension labour mar-
ket models focus on wage and employment convergence
(Adda et al., 2021). Second, multidimensional but non-
aggregated approaches analyse employment, income and
skill mismatch separately (Dauth et al., 2014). Third, me-
diation models treat integration as an intermediate chan-
nel between migration and macroeconomic outcomes
(Jaumotte et al., 2016). Fourth, policy-based index ap-
proaches rely on institutional measures such as MIPEX.

While these approaches provide valuable insights,
they share a common limitation: economic integra-
tion is rarely operationalized as a composite economic
construct combining employment convergence, income
convergence, fiscal participation and institutional con-
text within a unified empirical framework. As a result,
empirical research often tests the direct impact of im-
migration volume rather than distinguishing between
migration scale and integration quality.

The literature therefore suggests a conceptual gap.
Immigration scale alone does not determine macro-
economic performance, as integration quality acts as a
structural moderator. However, there is limited empirical
research constructing a standardized economic integra-
tion index suitable for regional macroeconomic model-
ling across Europe.

Given Europe’s structural heterogeneity and region-
specific institutional regimes, regional-level analysis be-
comes particularly relevant. Aggregating countries into
structurally similar blocks, such as Northern, Western,
Southern, Central and Eastern Europe, allows identifica-
tion of broader integration patterns while reducing coun-
try-specific features. Such an approach aligns with com-
parative integration research emphasizing institutional
clusters and welfare regime differences (Heckmann &
Schnapper, 2016).

Economic integration is treated in this study as a
multidimensional construct rather than as a single iso-
lated outcome. The rationale for combining the four
EIIM components into one composite index is based
on the view that institutional conditions, labour market
performance, income convergence, and fiscal participa-
tion form sequentially linked dimensions of the same
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integration process. Institutional quality shapes immi-
grants’ access to employment, rights, and labour mar-
ket opportunities. Labour market integration, in turn,
influences earnings convergence relative to native-born
populations, while more stable employment and income
convergence increase the likelihood of sustained fiscal
participation within the host economy. For this reason,
the selected components are interpreted not as unrelated
indicators but as complementary dimensions reflecting
the broader quality of immigrants’ economic incorpo-
ration into regional economies. A composite index is
therefore methodologically appropriate because it cap-
tures the structural coherence of integration as an eco-
nomic regime rather than reducing it to a single labour
market or policy indicator.

In summary, the literature demonstrates three con-
sistent findings. First, immigration may contribute to
economic growth, labour market stabilization, and fis-
cal sustainability. Second, these effects depend on inte-
gration outcomes rather than migration volume alone.
Third, existing empirical models still measure integra-
tion in fragmented ways, limiting the ability to evalu-
ate its broader macroeconomic relevance as a coherent
economic process. This conceptual and methodological
gap provides the foundation for developing the EIIM,
which combines institutional context, employment con-
vergence, income convergence, and fiscal participation
into a unified economic measure. By treating integration
quality as a quantifiable structural variable, the study
contributes to the literature by testing whether region-
al economic performance in Europe is associated with
systematic differences in integration quality rather than
migration scale alone. In this sense, EIIM operationalizes
economic integration as a broader regional regime rather
than as a single observed outcome.

3. Methodology

This study employs a quantitative empirical strategy
designed to develop a composite measure of economic
immigrant integration and to assess its macroeconomic
relevance in relation to regional economic performance
in the European Union. The methodological framework
consists of three interconnected components: the con-
ceptual construction of the EIIM, the compilation and
aggregation of regional data, and the econometric specifi-
cation used to evaluate the relationship between integra-
tion quality and economic outcomes. The research logic
follows a structured process of synthesis and empirical
verification, whereby theoretical insights and empirical
findings are integrated into a coherent analytical system,
which represents a more complex form of scientific gen-
eralization (Tidikis, 2003).

The central methodological contribution of the study
lies in the construction of EIIM as a composite economic
integration indicator. The index is designed to capture
integration as a multidimensional economic process
rather than as a single labour market or policy variable.

Conceptually, economic integration is defined here as
the degree to which immigrants converge toward native-
born populations in labour market participation, income
levels, and fiscal contribution, within a given institutional
context. The index integrates both outcome-based and
institution-based dimensions to reflect the structural
nature of integration. The use of a composite indicator
approach is consistent with methodological principles of
combining multiple characteristics into a unified analyti-
cal construct (Pabedinskaité & Cinéikaiteé, 2017).

EIIM consists of four standardized components, each
normalized to ensure comparability across regions and
over time. The first component (I) represents institu-
tional integration quality and is proxied by the migrant
integration policy index (MIPEX). MIPEX scores are di-
vided by 100 to rescale the index to a [0,1] interval. This
transformation ensures comparability with the remain-
ing components and allows the composite index to retain
consistent weighting properties. The second component
(U) captures labour market convergence and is opera-
tionalized as the ratio between the employment rate of
immigrants and the employment rate of native-born
populations. A value closer to 1 indicates stronger labour
market parity and therefore higher economic integration.
The third component (P) measures income convergence
and is defined as the ratio between the median income of
immigrants and that of native-born populations. As with
employment convergence, values approaching unity re-
flect diminishing income gaps and improved integration
outcomes. The fourth component (F) captures fiscal par-
ticipation capacity and is constructed as the immigrant
employment rate adjusted by the overall unemployment
rate in the region. This proxy reflects the effective con-
tribution of immigrants to the active labour force under
prevailing macroeconomic conditions. By incorporating
regional unemployment levels, the indicator accounts for
cyclical labour market constraints that may affect fiscal
participation. The EIIM is intentionally constructed as a
hybrid index combining institutional capacity (MIPEX)
with realized economic outcomes and a labour-market
based fiscal proxy. This design reflects the view that in-
tegration is not only an observed labour market outcome
but also a structural regime shaped by policy and insti-
tutional conditions.

The composite EIIM is calculated as the arithmetic
mean of the four components, as shown in Equation (1):

EIIM=0.25(1+U+P+F). (1)

Equal weights are assigned to each component to
avoid normative prioritization of any single dimension
and to maintain transparency in index construction.
While alternative weighting schemes could be applied,
the equal-weight approach ensures interpretability and
replicability, particularly in policy-oriented applications.
The index is bounded between 0 and 1, where higher
values indicate stronger economic integration quality.

The empirical analysis is conducted at the region-
al level. Countries are aggregated into five European
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regions: Northern Europe, Western Europe, Southern
Europe, Central Europe, and Eastern Europe. This ag-
gregation strategy is chosen for two primary reasons.
First, European regions exhibit structurally distinct in-
stitutional and labour market regimes, which may influ-
ence integration trajectories. Second, regional aggrega-
tion reduces country-specific volatility and measurement
noise, allowing identification of broader structural pat-
terns (Tidikis, 2003).

The dataset covers the period 2009-2024, resulting in
80 region-year observations (5 regions x 16 years). All
variables are compiled from harmonized international
statistical sources to ensure cross-regional comparabil-
ity. Regional values are calculated as arithmetic averages
of country-level indicators within each regional block.
This aggregation shifts the analytical focus from country-
specific dynamics to broader regional regimes, but it may
also smooth over internal heterogeneity across member
states.

Descriptive statistics are employed to summarize the
main characteristics of the dataset, including measures
of central tendency and dispersion (Anderson Sweeney,
2014). In this study, descriptive statistics are applied to
evaluate the dynamics of immigration intensity (IMM)
and integration quality (EIIM) across European regions.

To examine preliminary relationships between vari-
ables, correlation analysis is conducted. The purpose of
correlation analysis is to determine whether a statistically
significant relationship exists between variables X and Y
(Pabedinskaité & Cincikaite, 2017). The Pearson correla-
tion coefficient (r) may take values within the interval
from -1 to 1, where values closer to —1 indicate a strong
negative relationship, values closer to 1 indicate a strong
positive relationship, and values close to 0 indicate weak
or no linear association (Pabedinskaite & Cin¢ikaite,
2017). Correlation analysis provides the foundation for
subsequent regression modelling.

The dependent variable is regional economic per-
formance, measured as gross domestic product (GDP)
expressed in million euros and transformed into natu-
ral logarithmic form. The logarithmic transformation is
applied to reduce scale differences, enable proportional
interpretation of coeflicients, and mitigate heteroskedas-
ticity commonly observed in macroeconomic data (An-
derson Sweeney, 2014). The logarithmic transformation
is applied for three methodological reasons. First, it re-
duces scale differences between economically larger and
smaller regions. Second, it allows coefficient interpreta-
tion in proportional terms. Third, it mitigates heteroske-
dasticity commonly observed in macroeconomic data.

To isolate the association between integration qual-
ity and macroeconomic outcomes, several control vari-
ables are included. Immigration intensity is measured
as the share of foreign-born population relative to total
population in each region. This variable distinguishes
integration quality from migration scale and prevents
conflation between volume and structural performance.
Additional controls include net migration rate per 1,000

inhabitants, old-age dependency ratio, tertiary education
gross enrolment rate, regional unemployment rate, and
trade openness expressed as a percentage of GDP. These
controls account for demographic pressure, human capi-
tal accumulation, labour market conditions, and external
economic exposure.

Regression analysis is employed as the main statisti-
cal method. Regression analysis is a statistical method
in which mathematical procedures are used to obtain
an equation that estimates the influence of one or more
explanatory factors on the phenomenon under investi-
gation: the resulting mathematical expression is referred
to as a regression equation (Karpuskiené, 2018). When
examining the relationship between a dependent variable
Y and multiple explanatory variables Xi, X, ..., X,,, mul-
tiple regression analysis is applied, allowing evaluation
of Y in relation to all explanatory factors simultaneously
(Pabedinskaité & Cincikaite, 2017). The baseline econo-
metric specification is estimated using ordinary least
squares (OLS), as shown in Equation (2):

log(GDP)=P +B,EIIM +B,IMM +p4Controls+&. (2)

EIIM represents the composite integration index,
IMM denotes immigration intensity, and controls corre-
spond to the set of demographic and macroeconomic co-
variates. The error term & captures unobserved regional
influences.

All regressions are estimated using OLS with exami-
nation of standard errors and multicollinearity diagnos-
tics. Variance Inflation Factors (VIF) are calculated for
the extended specifications to assess the degree of collin-
earity among explanatory variables. Variables with VIF
values exceeding 10 were sequentially removed, starting
from the most collinear predictor, until acceptable mul-
ticollinearity levels and coeflicient stability were achieved
in the reduced models. Given the moderate sample size
(N = 80), model parsimony is maintained to prevent
overfitting.

It is important to note that regional aggregation im-
plies that findings capture structural patterns rather than
causal country-level effects. The analysis identifies statis-
tical associations between integration quality and eco-
nomic performance but does not claim causal inference,
which is a typical limitation of macro-level quantitative
research designs (Tidikis, 2003). In addition, the asso-
ciation between EIIM and regional GDP should be in-
terpreted as an empirical assessment of the index’s mac-
roeconomic relevance rather than as a full validation of
EIIM as a measure of integration. The empirical strategy
is therefore intended to examine whether the index cap-
tures economically meaningful variation across regions,
not to establish definitive construct validity on its own.

In summary, the methodological framework inte-
grates index construction, regional aggregation and
econometric modelling to assess the macroeconomic
relevance of EIIM rather than providing a full validation
of the index as a measure of integration. By combining
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institutional and outcome-based dimensions within a
unified quantitative structure, the study provides a rep-
licable and policy-relevant approach to measuring eco-
nomic immigrant integration in the European context.

4. Results and discussion

This section presents the empirical findings on the re-
lationship between economic integration quality and
regional economic performance. It examines whether
higher EIIM levels are associated with stronger macro-
economic outcomes and whether the economic impact
of immigration depends on integration quality. The em-
pirical assessment is conducted using region-year data
for five European regions over the period 2009-2024
(Table 1).

The EIIM serves as the primary explanatory
variable in the empirical models. It is constructed
as a composite index combining institutional qual-
ity, employment convergence, income convergence,
and fiscal participation. Higher EIIM values indicate
stronger economic integration of immigrants within
the regional economy. The empirical analysis covers
all 27 European Union member states. For analytical
purposes, countries are grouped into five European
regions. Regional-level indicators are constructed by
aggregating country-level data within each regional
block using arithmetic averages. This aggregation ap-
proach allows the identification of structural regional
patterns while reducing country-specific volatility.

At the country level, the five highest EIIM values (Ta-
ble 2) are observed in Poland and Portugal in the late

2010s, reaching levels above 0.89. These values suggest
relatively strong institutional performance and labour
market convergence in specific national contexts. How-
ever, the regional aggregation reveals broader structural
patterns.

Table 2. Top 5 highest observed EIIM scores by country and
year (source: created by author)

Country Year EIIM
Poland 2017 0.93
Portugal 2018 0.90
Portugal 2020 0.89
Poland 2018 0.89
Portugal 2021 0.89

Figure 1 illustrates the evolution of EIIM across five
European regions between 2009 and 2024. Northern
and Western Europe consistently demonstrate higher
integration quality compared to Southern, Central and
Eastern Europe. Northern Europe exhibits a steady up-
ward trajectory after 2012, reaching peak values above
0.80 in the early 2020s. Western Europe also shows
gradual improvement, stabilizing around 0.74-0.75 in
recent years.

Central Europe demonstrates significant improve-
ment over time, particularly after 2014, suggesting in-
stitutional strengthening and improved labour market
convergence. In contrast, Eastern Europe displays greater
volatility, including a notable decline around 2020-2021,
before partial recovery. Southern Europe remains rela-
tively stable but below Northern and Western levels.

Table 1. Variable definitions, measurement units and data sources (source: created by author)

convergence (U) the native-born employment rate

Variable Indicator description Measurement Source
GDP Regional gross domestic product Million EUR; l.og—transformed Eurostat (n.d.-b)
for the regression models
Composite index of economic immigrant Index from 0 to 1 (higher
EIIM ~OmPpos & values indicate stronger Author’s calculation
integration . . .
integration quality)
MIPEX Migration policy quality indicator {Ecz)e_xSmm 0t0 100 (rescaled |y 11ppy (3023)
Employment Ratio of the immigrant employment rate to | Ratio: values closer to 1

L Eurostat (n.d.-a)
indicate convergence

Income convergence
(P) native-born median income

Ratio of immigrants’ median income to

Ratio: values closer to 1

1 Eurostat (n.d.-d)
indicate convergence

Fiscal participation (F) unemployment

Immigrant employment adjusted by regional

Share; proxy for labour

contribution Eurostat (n.d.-a)

IMM Share of foreign-born population

% of total population Eurostat (n.d.-c)

Net migration Net migration rate

Per 1,000 inhabitants Eurostat (n.d.-c)

Old-age dependency Ratio of elderly (65+) to working-age

ratio population % Eurostat (n.d.-c)
Tertiary education Gross tertiary enrolment rate % World Bank (n.d.-a)
Unemployment rate Regional unemployment rate % Eurostat (n.d.-a)
Trade openness Exports plus imports as % of GDP % World Bank (n.d.-b)
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These patterns indicate persistent regional heteroge-
neity in economic integration quality. The upward trends
in several regions suggest gradual institutional and la-
bour market adjustments, yet convergence across regions
remains incomplete.

Figure 2 presents the evolution of immigration in-
tensity (IMM) measured as the foreign-born population
share. The patterns differ from EIIM dynamics.

Southern and Western Europe demonstrate the high-
est immigration intensity levels throughout the observed
period. Southern Europe shows a particularly strong in-
crease after 2015, reaching approximately 19% by 2024.
Western Europe follows a similar but slightly more mod-
erate upward trend.

Northern Europe exhibits steady growth, increasing
from approximately 9-10% to nearly 15%. In contrast,
Central and Eastern Europe maintain considerably lower
immigration intensity levels, although moderate growth
is observed after 2018.

Importantly, the regions with the highest immigra-
tion intensity are not necessarily those with the highest

integration quality. This divergence between IMM and
EIIM suggests that migration scale alone does not fully de-
termine integration outcomes or economic performance.

These descriptive patterns indicate that immigration
intensity and integration quality do not move uniformly
across regions. While some regions combine high im-
migration levels with strong integration outcomes, others
exhibit structural gaps. This observation motivates the
correlation and regression analyses that follow, which
examine whether integration quality contributes inde-
pendently to regional economic performance.

To explore the preliminary relationships between
variables, Pearson correlation coefficients were calcu-
lated separately for each European region (Table 3).
The results reveal substantial regional heterogeneity in
the association between GDP, immigration intensity,
integration quality and macroeconomic controls. All
correlations and regression models are estimated using
log-transformed GDP to reduce scale effects and im-
prove comparability across structurally heterogeneous
regions.

ElIM by Year and Regions

Region ®Central Europe @ Eastern Europe ® Northern Europe @Southern Europe ® Westem Europe

0749

0682

2010 2015

0797

0777
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0725

0678

2020

Figure 1. Evolution of EIIM across European regions (source: created by author)

IMM by Year and Regions

Region ® Central Europe ®Eastern Europe ®Northern Europe ®Southern Europe ® Westem Europe
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Figure 2. Foreign-Born Population Share (IMM) by European region (source: created by author)
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In Central Europe, regional log(GDP) is strong-
ly associated with both immigration intensity and
EIIM. A similarly strong positive relationship is also
observed for the old-age dependency ratio, whereas
unemployment is negatively related to GDP. Taken
together, these patterns point to substantial co-move-
ment among key macroeconomic variables and sug-
gest that multicollinearity may become an issue in
extended regression models.

A comparable pattern emerges in Southern Europe.
Both immigration intensity and EIIM are positively
and significantly associated with regional log(GDP),
while tertiary education and old-age dependency also
display strong positive relationships. Unemployment,
by contrast, is negatively associated with GDP. Over-
all, these results suggest that economic performance in
Southern Europe moves closely with both migration
scale and integration quality.

Eastern Europe stands out from the other regional
cases. Although immigration intensity remains posi-
tively associated with GDP, EIIM shows a negative and
statistically insignificant bivariate relationship. At the
same time, GDP is strongly related to demographic
and educational variables, especially old-age depend-
ency and tertiary education. This pattern suggests
that broader macro-demographic dynamics may mat-
ter more than integration-related factors in explaining
regional variation in GDP.

In Northern Europe, immigration intensity and
EIIM are again both positively associated with GDP
in the bivariate analysis. However, demographic and
education-related variables also exhibit very high cor-
relations, pointing to potential multicollinearity once
these factors are introduced jointly in multivariate
models.

Western Europe shows a similar but slightly weak-
er pattern. Immigration intensity remains strongly
associated with GDP, while EIIM is also positively re-
lated to economic performance, although less strongly
than in Central or Northern Europe. As in the other
regions, the broader set of macroeconomic and demo-
graphic indicators displays substantial co-movement.

Overall, the correlation results indicate that im-
migration intensity is consistently and positively as-
sociated with regional GDP across all five European
regions. EIIM also shows a positive and statistically

significant bivariate association in most cases, with
Eastern Europe as the main exception. At the same
time, the strong interrelationships among demograph-
ic, migration, and macroeconomic variables point to
possible multicollinearity in more complex specifi-
cations. For this reason, the subsequent regression
analysis relies on reduced models aimed at improv-
ing coefficient stability and interpretability. Correla-
tion analysis provides a useful first view of the data,
but it does not account for joint effects or structural
controls. Therefore, multivariate regression models are
used to examine whether EIIM retains an independent
association with regional economic performance once
immigration scale and other macroeconomic factors
are considered.

To examine whether economic integration quality
is associated with macroeconomic performance, a se-
ries of OLS regressions were estimated separately for
each European region using annual observations for
2009-2024 (N = 16 per region). Three model types
were compared: a bivariate model with immigration
intensity (IMM) only, a bivariate model with integra-
tion quality (EIIM) only, and an extended specifica-
tion with EIIM, IMM and control variables.

A key methodological issue in the regional mod-
els is multicollinearity among controls, particularly
old-age dependency and several macro-structural
variables in some regions, reflected in very high VIF
values in the extended specifications. Therefore, for
interpretability and model stability, variables with VIF
values above the accepted threshold were sequentially
removed, yielding the reduced specifications discussed
below. VIF values before and after model simplifica-
tion (Table 4).

As shown in Table 4, model simplification sub-
stantially reduced multicollinearity across all regional
specifications, with final VIF values falling to accept-
able levels in the retained reduced models.

After multicollinearity diagnostics and sequential
model simplification, the final reduced OLS specifica-
tions were retained as the most stable regional mod-
els. These models are interpreted as the most stable
regional specifications for assessing the relationship
between EIIM, immigration intensity, and regional
GDP. The discussion below focuses on the most stable
reduced specifications per region (Table 5).

Table 3. Pearson correlation coefficients with GDP by European region (source: created by author)

Region EIIM IMM Net migration | Old-age dep. | Education Un;n;ﬁltoy— o;}:l?g:ss
Central Europe 0.826*** 0.931%* 0.205 0.966*** 0.287 -0.865*** 0.584*
Southern Europe 0.765*** 0.861*** 0.034 0.810*** 0.815%** -0.717%%* 0.796***
Eastern Europe -0.429 0.661*** 0.771%* 0.940*** 0.841%** -0.825*** 0.420
Northern Europe 0.767%¢ 0.904*** 0.436 0.942%¢* 0.869*** -0.619* 0.866***
Western Europe 0.691*** 0.909*** 0.437 0.950%* 0.527* -0.728*** 0.388

Note: entries report Pearson correlation coefficients with log(GDP). *** p < 0.01, * p < 0.10.
P g p p
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Table 4. Variance Inflation Factors (VIF) before and after model simplification (source: created by author)

Region Model stage EIIM IMM . Net. Old-age de- Education Unemploy- Irade
migration | pendency ment openness

Central Before 5.521 8.671 2615 292 3.32 17.07 434
Europe simplification
Central Final reduced 2015 2015 B B B B B
Europe model
Southern Before 6.654 42.459 3.784 45.522 67.087 12.991 23.42
Europe simplification
Southern Final reduced 1547 1547 B B B B B
Europe model
Eastern Before 2.048 3.259 5.559 47.083 17.845 20.801 2.969
Europe simplification
Eastern Final reduced 1.047 1014 106 _ _ _ B
Europe model
Northern Before 7.085 38.091 3.269 28.117 9.072 2219 6.246
Europe simplification
Northern Final reduced 3.656 3.404 1144 ~ ~ _ B
Europe model
Western Before 3.281 22.779 2.858 47.863 4228 19.501 2.248
Europe simplification
Western Final reduced B 1021 1021 ~ ~ _ B
Europe model

Note: VIF values are reported for the extended regional models before simplification and for the final reduced specifications after
sequential removal of predictors with VIF > 10. Dashes indicate variables not retained in the final specification.

Table 5. OLS regression results: integration quality and
regional GDP (source: created by author)

Region MM EIIM ConFrols R
retained

gjilg;aj 1.464%+* 0.156** |- 0.922

%(L)ll;g;)eern 0.251+%* 0.240%* | - 0.840

Eisrge;? 3.692 | 0.054** | Net migration | 0.927

Igl?rf;gzm 11074 | —0.104** | Net migration | 0.883

glers;;n 0.866*** n.s. Net migration | 0.922

Note: *** p < 0.01, ** p < 0.05, n.s. = not statistically signifi-
cant. Reported coefficients are from the final reduced regional
specifications.

In Central Europe, both immigration intensity and
EIIM are positively associated with regional economic
performance. Immigration intensity appears to capture a
larger share of the variation when considered on its own,
yet EIIM also shows a clear positive relationship with
log(GDP). After simplifying the extended model to ad-
dress multicollinearity, both variables remain statistically
significant. This suggests that, in Central Europe, integra-
tion quality contributes explanatory information beyond
migration scale and should be treated as a distinct di-
mension of regional macroeconomic performance.

In Southern Europe, a similarly positive pattern
emerges. Both immigration intensity and EIIM are

associated with higher regional GDP in the bivariate
specifications. However, the full model initially reveals
substantial multicollinearity among several structural
controls. Once the specification is simplified, both EIIM
and immigration intensity remain statistically significant.
This indicates that, in Southern Europe, integration qual-
ity retains an independent association with economic
performance and captures variation that cannot be ex-
plained by migration scale alone.

Eastern Europe presents a different picture. Immigra-
tion intensity is positively associated with regional GDP,
whereas EIIM does not show a meaningful positive as-
sociation when considered separately. After the model
is simplified, EIIM becomes statistically significant, but
its effect remains comparatively modest. This suggests
that, in Eastern Europe, integration quality is linked to
regional economic performance only under more restric-
tive model conditions and appears less important than
migration scale and migration dynamics.

In Northern Europe, both immigration intensity and
EIIM are positively associated with log(GDP) in the bi-
variate models. Yet this pattern does not remain stable
once additional controls are introduced. After model
simplification, immigration intensity and net migration
remain positively related to regional GDP, while EIIM
enters with a negative coeflicient. This result should be
interpreted cautiously. It may reflect residual multicol-
linearity, overlap with broader macroeconomic trends,
aggregation effects within the regional grouping, or in-
stitutional specificities of Northern European welfare
regimes. For this reason, the negative EIIM coefficient
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should be interpreted as a region-specific empirical result
rather than as direct evidence that stronger integration
quality reduces economic performance.

In Western Europe, immigration intensity shows the
clearest association with regional GDP, while EIIM is also
positively related to GDP in the bivariate specification.
However, once migration scale and migration dynam-
ics are considered, EIIM no longer remains robust. The
reduced model suggests that macroeconomic variation
in Western Europe is captured primarily by immigration
intensity and net migration, while EIIM does not provide
additional independent explanatory power.

Across the five European regions, immigration inten-
sity remains the most consistent and robust correlate of
regional economic performance in the reduced models.
In all regions, a higher foreign-born population share
is associated with higher regional log(GDP), suggesting
that immigration scale is closely linked to broader mac-
roeconomic expansion over the period analysed.

By contrast, the role of the Economic Immigrant In-
tegration Index (EIIM) is more uneven across regions.
In Central and Southern Europe, EIIM remains positive
and statistically significant, indicating that integration
quality contributes additional explanatory value beyond
migration scale alone. In Eastern Europe, EIIM becomes
significant only after immigration intensity and net mi-
gration are considered, and even then, its effect remains
relatively modest. In Northern Europe, EIIM enters with
a negative coeflicient in the reduced model, while in
Western Europe it does not remain statistically robust
once migration-related controls are included.

Taken together, these findings suggest that migration
scale and integration quality should be treated as ana-
lytically distinct dimensions of regional economic perfor-
mance, although their macroeconomic relevance is not
uniform across Europe. Immigration intensity appears to
function as a broad indicator of long-term regional expan-
sion, whereas the contribution of integration quality ap-
pears to be more context-dependent. Where EIIM remains
significant, the results support the view that integration
quality captures information not reducible to migration
scale alone. In other regions, its independent role appears
weaker, partly because of overlap with migration trends,
regional heterogeneity, and aggregation effects.

Overall, the results support the central premise of
the study: immigration quantity alone does not fully ex-
plain regional economic outcomes. At the same time, the
economic relevance of integration quality varies across
European regions and should therefore be interpreted in
relation to broader structural conditions, migration dy-
namics, and model specification limits.

5. Conclusions

This study developed the Economic Immigrant Integra-
tion Index (EIIM) as a composite measure of economic
integration quality in the European Union and empiri-
cally assessed its macroeconomic relevance across EU
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regions. By combining four dimensions: migration pol-
icy quality (MIPEX), employment convergence, income
convergence, and a fiscal participation proxy, the index
bridges the common separation between institutional
frameworks and realized labour market outcomes in the
integration literature. Empirically, the analysis evalu-
ated whether integration quality contributes to regional
macroeconomic performance beyond immigration scale,
using region-year data for five European regions over
2009-2024 and OLS models with log-transformed GDP.

The results yield three central conclusions. First, im-
migration intensity (IMM), measured as the foreign-born
share of total population, is consistently the strongest and
most robust correlate of regional log(GDP) across all re-
gions. In both bivariate and reduced multivariate specifi-
cations, IMM remains positive and statistically significant,
indicating that regional GDP moves closely with changes
in the foreign-born population share over time. This pat-
tern suggests that immigration scale behaves as a structural
macroeconomic variable capturing long-run expansion dy-
namics within regions.

Second, integration quality is not redundant, but its
macroeconomic relevance is clearly region-specific. EIIM
is positively associated with regional GDP in bivariate mod-
els in most regions, yet its independent contribution varies
once immigration scale and migration-flow dynamics are
considered. In reduced multivariate models, EIIM remains
positive and statistically significant in Central and Southern
Europe, implying that integration quality adds explanatory
information beyond migration scale in these contexts. In
Eastern Europe, EIIM becomes statistically significant only
in the multivariate specification and with a small coefficient,
indicating limited economic relevance relative to immigra-
tion scale and migration dynamics. In Western Europe,
EIIM does not retain robustness once scale and net migra-
tion are included, suggesting that integration quality largely
overlaps with the macro variation captured by immigration
scale. Northern Europe displays a distinct pattern, where
EIIM enters with a negative coefficient in the simplified
model conditional on IMM and net migration. This result
is interpreted cautiously; as it may reflect residual collinear-
ity, overlap with macroeconomic time trends, or aggrega-
tion effects within the regional grouping rather than a stable
substantive relationship.

Third, these regional differences underscore the meth-
odological importance of distinguishing migration scale
from integration quality and of accounting for multicol-
linearity in macro-regional models. Several controls exhibit
very high VIF values, constraining the stability of extended
specifications. Consequently, the interpretation of EIIM ef-
fects should rely primarily on the most stable reduced mod-
els. The evidence supports the conceptual argument that
immigration scale and integration quality are analytically
distinct dimensions, while also showing that the economic
salience of integration quality depends on regional context.

The study has limitations. Regional aggregation re-
duces country-specific noise and highlights structural re-
gimes, but it also limits causal inference and may mask
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substantial within-region heterogeneity. Although the
analysis covers all 27 European Union member states,
the five regions remain internally diverse in terms of
economic size, institutional structure, and migration
regimes. As a result, the regional averages used in the
analysis may smooth over important country-level dif-
ferences, while larger or economically dominant member
states may exert disproportionate influence on the broad-
er regional profile. This issue is particularly relevant in
heterogeneous regions such as Western Europe, where
the aggregate regional pattern may partly reflect the
weight of major economies rather than evenly distribut-
ed regional dynamics. The time-series length per region
is moderate (N = 16), and macro variables exhibit strong
co-trends, which may inflate statistical associations, in-
crease model fit mechanically, and complicate coefficient
interpretation. In addition, the use of aggregate regional
GDP may partly capture scale effects, since higher out-
put levels can mechanically reflect larger or expanding
populations rather than improvements in per-capita eco-
nomic performance or productivity alone. This implies
that part of the observed association between immigra-
tion intensity and GDP may reflect population-related
expansion effects rather than purely efficiency-based eco-
nomic gains. EIIM also relies on available harmonized
indicators and a transparent equal-weight construction:
alternative weighting schemes or richer fiscal measures
could yield different sensitivities. Future research could
strengthen the empirical framework by testing the index
against alternative dependent variables such as GDP per
capita, labour productivity, or fiscal balance indicators.
Despite these constraints, EIIM provides a trans-
parent, replicable, and policy-interpretable tool for the
comparative assessment of economic integration regimes
in Europe. For policy, the results suggest region-specific
priorities rather than a uniform European approach. In
Southern Europe, where EIIM remains positively asso-
ciated with regional GDP, policy attention should focus
on improving labour market absorption, income conver-
gence, and institutional integration capacity. In Eastern
Europe, where immigration scale appears more econom-
ically salient than integration quality as measured here,
strengthening the institutional and labour market chan-
nels of integration may be necessary before quality effects
become macroeconomically visible. In Western Europe,
the findings indicate that migration quantity and inte-
gration quality should not be treated as interchangeable,
since larger immigration scale does not automatically
imply an independent role for integration performance
in explaining macroeconomic variation. Future research
could extend this framework by testing alternative
weighting strategies, modelling EIIM and IMM inter-
action effects, applying dynamic panel approaches, and
validating the index against additional outcomes such as
productivity, fiscal balances, and sectoral employment
structure. Overall, the study contributes a unified meas-
urement approach and empirical evidence supporting a
shift from focusing on how much immigration occurs to
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examining how well immigrants integrate economically
as a structural dimension of regional economic perfor-
mance in Europe.
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