I SCIENTIA e Modern vision of implementing innovations in scientific studies

SECTION 1.
ECONOMIC THEORY, MACRO- AND REGIONAL ECONOMY

Zhang Heng
higher education student ,
Academic and Research Institute for Business, Economics, and Management
Sumy State University, Ukraine; China

IDENTIFICATION OF THE SEGMENTAL
TRANSFORMATION AND DIVERSIFICATION OF
INTERNATIONAL TRADE IN SERVICES

Abstract. This study analyzes service trade transformation across 138 economies (2005—2024)
using 16 indicators. It identifies “‘upward mobility mechanisms” where digital/financial services
buffer shocks, unlike tourism-dependent economies. A transition probability matrix shows high-
income “stickiness” (98.65%). The “service-sector hierarchy paradox” reveals upper- and lower-
middle-income structures are statistically indistinguishable, challenging linear development.
Over 94% of trade variation stems from fundamentals, with service imports most explanatory
(R’=0.326). Digital integration, not income growth alone, drives sustainable mobility.

Introduction

This study examines the structural transformation of international trade in
services and its critical role in global economic mobility. Prevailing literature often
relies on aggregate trade volumes, overlooking the heterogeneous trajectories of
countries across distinct income strata. To address this gap, the research conducts a
granular, multi-dimensional analysis of service trade transformation and
diversification across 138 countries from 2005 to 2024, utilizing a comprehensive
dataset of 16 service-sector indicators.

The principal scientific novelty lies in an integrated multi-methodological
approach combining longitudinal econometric modeling with micro-level trajectory
analysis. First, it pioneers the identification of “Upward Mobility Mechanisms,”
empirically demonstrating that digital and financial service models (e.g., IT
outsourcing in Poland and the Philippines) serve as robust buffers against systemic
shocks like COVID-19, unlike vulnerable resource-based and tourism-reliant
economies. Second, Transition Probability Matrices quantify the “stickiness” of
income categories, revealing 98.65% stability for high-income status and
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concentrated upward mobility from lower-middle to upper-middle-income brackets.
Third, Random Effects GLS Regression confirms over 94% of trade structure
variation is attributable to fundamental economic characteristics, with service
imports showing the highest explanatory power (R?=0.326).

Furthermore, parametric and non-parametric tests unveil a “Service-Sector
Hierarchy Paradox™: while significant gaps exist between high- and low-income
groups, upper- and lower-middle-income countries’ structural transformation
indices are statistically indistinguishable. This suggests per capita income growth
does not automatically induce qualitative trade shifts without digital integration.
Finally, isolating 34 “transition economies” provides a blueprint for successful
structural diversification. This framework offers evidence-based strategies for
achieving sustainable upward mobility in the global service economy.

1. Literature Review

The scholarly discourse on the structural transformation of international trade
in services has predominantly focused on aggregate growth patterns, often
overlooking the heterogeneous trajectories of countries across distinct income strata.
Early studies, such as those by Blum & Goldfarb (2006) and Portugal-Perez &
Wilson (2012), established the foundational role of ICT and trade facilitation in
reducing transaction costs and expanding market access. However, these narratives
largely treat the "digital economy" as a monolithic enabler, failing to account for the
divergent resilience of specific service sectors—such as IT outsourcing versus
tourism—during systemic shocks like the 2008 financial crisis and the COVID-19
pandemic. A critical gap persists in understanding why certain economies (e.g.,
Poland, India) demonstrate consistent upward mobility in service exports, while
others (e.g., Russia, Venezuela) experience long-term degradation despite similar
initial conditions.

This study addresses this gap by introducing a novel, multi-dimensional
analytical framework that captures the segmental dynamics of service trade. The
first scientific innovation lies in the empirical identification of "Upward Mobility
Mechanisms" through the analysis of 16 disaggregated service indicators. By
tracking the trajectories of 138 countries, the research demonstrates that digital and
financial service models (e.g., Germany's +174% growth, Qatar's transformation via
financial services) serve as robust buffers against crises, whereas tourism-dependent
and resource-based economies (e.g., Spain, Jordan, Sri Lanka) remain structurally
vulnerable.

The second innovation is the application of a Transition Probability Matrix,
which quantifies the "stickiness" of income classifications. While prior literature
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(e.g., Gereffi, 2001; Yadav et al., 2020) focuses on value chain integration, this study
reveals that High-Income status exhibits a 98.65% stability rate, and meaningful
upward mobility is concentrated in the Lower-Middle to Upper-Middle-Income
shift. This provides a quantitative foundation for understanding the "middle-income
trap" in the service sector.

Thirdly, the study unveils a "Service-Sector Hierarchy Paradox" through
rigorous parametric and non-parametric testing. ANOVA and Kruskal-Wallis tests
confirm that while stark statistical gaps exist between High- and Low-Income
groups, the structural transformation indices of Upper- and Lower-Middle-Income
countries are statistically indistinguishable. This finding challenges the conventional
wisdom that per capita income growth automatically induces qualitative shifts in
trade composition, suggesting that digital integration—mnot mere income growth—
1s the critical differentiator.

Furthermore, the research employs Random Effects GLS Regression to
establish that over 94% of trade structure variation is attributable to fundamental
economic characteristics, with service imports exhibiting the highest explanatory
power (R?=0.326). Finally, by isolating 34 "Transition Economies" (including
China, Romania, Vietnam), the study provides a blueprint for successful structural
diversification. These innovations collectively move beyond generic trade theories,
offering a targeted, evidence-based framework for achieving sustainable upward
mobility in the global service economy.

2. Data and Methodology

This study employs a novel, multi-stage methodological framework designed
to decode the segmental transformation of international trade in services across 138
countries from 2005 to 2024. Departing from conventional aggregate trade analyses,
the methodology captures heterogeneous trajectories through a synergistic
integration of longitudinal visualization, variance decomposition, and panel data
econometrics, utilizing a comprehensive dataset of 16 service-sector indicators
spanning goods-related services, transport, travel, insurance, financial services,
telecommunications, computer services, information services, R&D, and
professional consulting services.

The first stage involves Longitudinal Trajectory Mapping through the
construction of dynamics of transformation processes for service exports and
imports across four income groups (High, Upper-Middle, Lower-Middle, and Low).
This approach goes beyond static comparisons, revealing the asymmetric impact of
systemic shocks—specifically the 2008—2009 financial crisis and COVID-19—on
digital service models versus tourism-dependent economies. This visualization
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identifies “Upward Mobility Mechanisms,” where countries like Poland and Qatar
demonstrate sustained growth trajectories despite global disruptions.

The second stage addresses the “Service-Sector Hierarchy Paradox” through
rigorous statistical testing. The methodology employs both One-way Analysis of
Variance (ANOVA) and the Kruskal-Wallis Rank Test to assess intergroup
differences in structural transformation indices (In merc exp, In merc imp,
In_serv_exp, In_serv_imp). The innovation lies in the dual-approach: ANOVA tests
for mean differences under normality assumptions, while the Kruskal-Wallis test
eliminates concerns regarding heteroscedasticity and distributional asymmetry
detected by Bartlett’s Test. This combination provides irrefutable evidence that
while High- and Low-Income groups are statistically distinct, the Upper- and
Lower-Middle-Income categories are indistinguishable, challenging linear
development narratives.

The third stage utilizes a Transition Probability Matrix to quantify income
classification mobility. This stochastic approach reveals the “stickiness” of income
categories, demonstrating that High-Income status exhibits 98.65% stability,
whereas the highest mobility is concentrated in the Lower-Middle to Upper-Middle-
Income shift (5.62% probability).

The final stage employs Random Effects GLS Regression to estimate panel
data models, establishing that over 94% of trade structure variation (p = 0.942—
0.979) is attributable to fundamental economic characteristics rather than cyclical
factors, with service imports exhibiting the highest explanatory power (R = 0.326).
By triangulating these methods, the framework identifies 34 “Transition
Economies” that successfully altered their income classification between 2008 and
2023, providing a robust, evidence-based blueprint for structural diversification.

3. Results and Analysis

The empirical findings of this study unveil profound structural asymmetries in
the global trade in services, validating six core scientific innovations. First,
longitudinal trajectory analysis substantiates “Upward Mobility Mechanisms™:
digital and financial service models exhibit exceptional resilience. Poland’s IT
outsourcing exports surged from 560millionin2005t05,236 million in 2024
(+835%), while Qatar’s services exports grew by 14.9% during COVID-19.
Conversely, tourism-dependent economies show acute fragility—Spain’s exports
collapsed from a S5lbillionpeakin2007to5—8 billion post-crisis, and Jordan’s
degraded from 823millionto408 million. This confirms digital integration, not
tourism, drives sustainable mobility.

Second, the Transition Probability Matrix quantifies income “stickiness”:
High-Income status has 98.65% stability. Upward mobility concentrates in the
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Lower-Middle to Upper-Middle-Income shift (5.62% probability). Among 34
identified “Transition Economies” (2008—2023), China moved from Lower-Middle
to Upper-Middle and Romania from Upper-Middle to High, offering a replicable
diversification blueprint.

Third, the “Service-Sector Hierarchy Paradox” is confirmed: while ANOVA
indicates significant overall intergroup differences (F > 16.38, p < 0.001), post-hoc
pairwise comparisons reveal statistically indistinguishable transformation indices
between Upper-Middle and Lower-Middle-Income groups across all four trade
indicators. Thus, per capita income growth does not automatically catalyze
qualitative trade shifts—a direct challenge to linear development narratives.

Fourth, Random Effects GLS Regression establishes that over 94% of trade
structure variation (p = 0.942-0.979) stems from fundamental economic
characteristics. Service imports show the highest explanatory power (R? = 0.326),
surpassing goods exports, indicating that access to global digital and financial
services better predicts structural transformation than traditional manufacturing
exports.

Fifth, the Kruskal-Wallis Rank Test reinforces these results, recording the
highest chi-squared values for service exports (y* = 47.22 in 2016). This confirms
the clearest intergroup hierarchy lies in services, eliminating heteroscedasticity
concerns flagged by Bartlett’s Test. Finally, systemic shock impacts highlight varied
resilience: COVID-19 caused synchronous declines in 29 of 30 Lower-Middle-
Income countries, yet digitally diversified economies like India and Pakistan
recovered markedly faster than tourism-dependent peers such as Sri Lanka and
Vietnam. Collectively, these results dismantle homogeneous trade evolution,
proving digital service integration is the paramount determinant of upward mobility.

4. Conclusion and Recommendations

The conclusion of this study definitively recalibrates development paradigms
by empirically validating six transformative scientific innovations. First, it
establishes the primacy of "Upward Mobility Mechanisms," demonstrating that
digital and financial service models—exemplified by Poland's IT outsourcing surge
(+835%) and Qatar's pandemic-resilient growth (+14.9%)—act as robust buffers
against systemic shocks, starkly contrasting with the structural fragility of tourism-
dependent economies like Spain and Jordan. Second, a Transition Probability
Matrix quantifies income "stickiness" at 98.65% for High-Income status, while
identifying 34 "Transition Economies" (including China and Romania) that
successfully shifted classifications, proving upward mobility concentrates in the
Lower-Middle to Upper-Middle-Income shift. Third, the "Service-Sector Hierarchy
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Paradox" reveals that Upper- and Lower-Middle-Income transformation indices are
statistically indistinguishable, challenging linear narratives by showing income
growth alone does not induce qualitative trade shifts without digital integration.
Fourth, Random Effects GLS Regression attributes over 94% of trade variation to
fundamentals, with service imports as the strongest predictor (R>=0.326). Fifth, the
Kruskal-Wallis test confirms the clearest intergroup hierarchy lies in services.
Finally, COVID-19 impacts prove digitally diversified nations possess superior
crisis resilience.

Based on these findings, the practical recommendations urge policymakers to
prioritize digital infrastructure and regulatory harmonization over traditional
tourism or resource-based strategies to achieve sustainable mobility. Future research
should investigate micro-level firm dynamics within the 34 transition economies to
further refine blueprints for escaping the middle-income trap in the global service
economy.
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