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ABSTRACT
This study analyses the determinants of global competitiveness in 2018 and 2023, focusing on governance, social progress, eco-
nomic dynamics, sustainability, and human development. Using an Ordered Probit Regression model, countries are classified into 
low, middle, and high competitiveness tiers, enabling a structured assessment of how these factors influence rankings over time. 
The results indicate that reducing corruption and improving social progress are key to enhancing competitiveness across all tiers, 
as governance quality and human capital investment significantly impact economic advancement. Environmental performance 
and trade openness present trade- offs: while they support long- term growth, they impose short- term costs, particularly in highly 
competitive economies. Human development emerges as a consistent driver of upward mobility, emphasising the importance of 
sustained investment in education and healthcare. This study contributes uniquely by providing a two- year comparative analysis 
and employing an Ordered Probit Model to assess competitiveness, offering deeper insights into how countries transition be-
tween tiers. The findings highlight the need for tailored policy approaches: low- tier nations should prioritise institutional reforms, 
middle- tier economies should focus on innovation- driven growth, and advanced economies must balance environmental policies 
with economic sustainability. These insights provide valuable guidance for policymakers navigating global economic transitions.

1   |   Background

In an increasingly interconnected global economy, factors de-
termining national competitiveness have evolved, reflecting a 
growing interdependence among countries. The movement of 
goods, services, and capital across borders has expanded con-
siderably, making it essential to understand the dynamic inter-
play of elements that shape global competitiveness. Governance 
and social factors, economic dynamics, and sustainability and 
human development have emerged as key determinants in 
this complex landscape, particularly influencing how nations 
maintain and enhance their global standing. This study aims to 
conduct a comparative analysis of the impact these factors had 

on international competitiveness in 2018 and 2023, examining 
how the changes over this period reflect broader economic and 
social changes. Corruption is a significant barrier to economic 
progress, distorting market mechanisms, reducing investment, 
and weakening institutional integrity (Uroos et al. 2022). High 
levels of corruption create inefficiencies in resource allocation, 
lowering productivity and ultimately diminishing national com-
petitiveness (Mondjeli et  al.  2024). On the other hand, social 
progress, which includes education, health, and social inclusion, 
plays a vital role in fostering human capital and innovation. 
Nations that prioritise social progress through inclusive policies 
tend to experience higher economic growth and competitive-
ness (Pereira Munhoz Junior et  al.  2022). Furthermore, Barth 
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et al. (2021) emphasise the direct link between social progress 
and economic resilience, highlighting its role in strengthening 
a nation's global standing. Given the strong interdependence 
between corruption and social progress, these factors collec-
tively shape institutional effectiveness and economic stability. 
Thus, they can be understood under the broader concept of 
Governance and social factors, reflecting their combined influ-
ence on global competitiveness.

Trade openness, defined by the balance of a country's exports 
and imports, is a crucial determinant of global competitiveness. 
It enhances production efficiency, broadens market access, and 
fosters economic growth by integrating nations into the global 
economy (Pilinkiene 2016) emphasise that well- structured trade 
policies and deeper market integration are essential for sustain-
ing a competitive edge in an increasingly interconnected world. 
Similarly, per capita GDP serves as a key indicator of a nation's 
economic strength, reflecting income levels, living standards, 
and overall financial stability. A higher per capita GDP is associ-
ated with greater economic resilience and investment attractive-
ness, further reinforcing a country's global standing (Kalansuriya 
et al. 2023; Kordalska and Olczyk 2016). Given their strong inter-
connection, trade openness and per capita GDP collectively shape 
a nation's economic landscape, influencing productivity, market 
dynamics, and long- term competitiveness. These factors can 
be grouped under the broader concept of Economic Dynamics, 
highlighting their combined role in sustaining economic activity 
and strengthening a nation's position in the global market.

Environmental performance has become a key determinant 
of national competitiveness, particularly in the context of sus-
tainable development. Countries with strong environmental 
policies are better positioned to attract green investments and 
drive innovation in sustainable technologies, reinforcing long- 
term economic resilience (Silva et al. 2024; Zhang et al. 2024). 
As nations transition toward low- carbon economies, environ-
mental sustainability increasingly shapes their competitive 
standing (Abbass et al. 2025; Ali et al. 2022). Similarly, human 
development, measured by factors such as life expectancy, ed-
ucation, and living standards, plays a crucial role in fostering 
innovation, productivity, and sustained economic growth (Celik 
and Kostekci 2025). Countries with higher Human Development 
Index (HDI) scores tend to exhibit greater economic stability and 
competitiveness (Hamid  2019; Lonska and Boronenko  2015). 
Given the strong interplay between environmental performance 
and human development, these elements converge within the 
broader framework of Sustainability and Human Development, 
highlighting their collective impact on long- term economic re-
silience and global competitiveness. Our research brings novelty 
by distinguishing itself from previous studies by bridging vital 
gaps in the literature in four impactful ways: First, while prior 
research predominantly examines corruption, social progress, 
environmental performance, and economic indicators in isola-
tion, this study is the first to simultaneously assess their collec-
tive impact on global competitiveness. By integrating these key 
determinants into a unified framework, our analysis provides a 
systematic, cross- sectoral perspective that reveals the complex 
interdependencies shaping national competitiveness. Utilizing 
data from 43 countries, this study offers a robust cross- national 
evaluation, moving beyond fragmented insights and presenting 
a comprehensive empirical model of competitiveness.

Second, unlike conventional studies that treat competitiveness 
as a single continuous variable, this research introduces a three- 
tiered classification: low, moderate, and high competitiveness 
to capture the nonlinear effects of corruption, environmental 
policies, and socio- economic factors. This methodological ad-
vancement enables a granular examination of how each deter-
minant influences nations at different levels of competitiveness, 
uncovering patterns that traditional linear models fail to detect. 
By differentiating between competitiveness tiers, this study en-
hances policy relevance, allowing for more precise and context- 
specific recommendations.

Third, this study is one of the first to provide a direct compar-
ative assessment of global competitiveness before and after the 
COVID- 19 pandemic, using 2018 and 2023 data. While existing 
literature primarily focuses on either pre-  or post- pandemic 
trends separately, our research bridges this gap by identifying 
structural shifts in competitiveness. Specifically, this research 
analyzes how changes in corruption levels, environmental poli-
cies, and economic conditions reshaped global competitiveness 
dynamics in the wake of the pandemic, offering crucial insights 
into the long- term effects of global crises on national economies.

Finally, unlike prior studies that rely on traditional regression 
techniques and broad policy recommendations, this research 
employs Ordered Probit Regression, a statistical approach that 
accounts for the ordinal nature of competitiveness categories. 
This method allows for the identification of distinct policy levers 
for each competitiveness tier, ensuring that recommendations 
are not one- size- fits- all but instead tailored to the specific needs 
of low- , moderate- , and high- competitiveness nations. This ana-
lytical precision enhances the study's practical utility, providing 
actionable strategies for policymakers to strengthen national 
competitiveness effectively.

Consequently, it is evident that the research addresses critical 
gaps in the existing literature on global competitiveness by in-
corporating a broader set of factors and a longitudinal perspec-
tive. Prior studies have often emphasized economic variables 
alone, while this study's inclusion of environmental and social 
aspects provides a more balanced view of what drives compet-
itiveness. Additionally, the comparative focus across different 
years and regions, coupled with precise policy implications, 
makes this research a significant contribution, helping policy-
makers and scholars navigate the complexities of a diverse and 
rapidly changing global landscape.

The following sections are structured thus: “Literature Review,” 
which explores existing literature; “Data and Methodology,” 
detailing data and methods used; “Results and Discussion,” 
analysing the empirical findings and providing discussion; and 
“Conclusion and Policy Implications,” offering conclusions and 
corresponding recommendations.

2   |   Literature Review

This segment outlines the critical variables explored in this 
study: governance and social factors, economic dynamics, and 
sustainability and human development and global competi-
tiveness. The objective is to examine existing research on these 
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variables and their linkages, which have not been extensively 
analysed collectively before. The literature review process is 
illustrated in Figure  1 and involves four key steps: searching, 
screening, eligibility, and inclusion.

A broad search was conducted across multiple academic data-
bases, including ScienceDirect, Taylor & Francis, ResearchGate, 
Medline, Elsevier, Wiley Online, Scopus, Google Scholar, 
Emerald Insight, and JSTOR. Keywords related to competi-
tiveness, corruption, environmental performance, economic 
progress, and development were used. This exercise yielded 170 
articles, including 164 from thesis publications. After filtering 
out articles not directly linked to the main variables, 153 rele-
vant studies were selected, with two excluded due to insufficient 
information.

The final review examined 164 studies to determine how these 
indices relate to GCI. The analysis revealed 33 studies on CPI's 
impact on GCI, 21 on SPI, 22 on EPI, 25 on TO, 24 on PGDP, and 
29 on HDI. These findings serve as the basis for further investi-
gation into how these factors influence global competitiveness.

Further, the collected articles were categorised based on the 
variables, highlighting the changing focus on variables by 
showing their percentage representation in articles from 2012 to 
2024 in Figure 2. HDI has seen a significant increase in recent 
years, making up over 20% of the articles in 2020 and 2022, and 
21% in 2024. Corruption's influence peaked in 2021, amount-
ing to 38% of the articles, its highest percentage. Trade open-
ness maintained a strong presence, especially in 2019 and 2020, 
contributing over 20% in both years. PGDP also saw a rise in 
prominence in 2023 and 2024, accounting for 18% and 21%, re-
spectively. This shows how research focus on these variables has 
evolved. Overall, the trend indicates a higher number of articles 
published between 2020 and 2024 compared to the period from 
2012 to 2019.

After categorising articles based on variables over the years, a 
further comprehensive classification was conducted to clas-
sify the articles country- wise. The chart in Figure  3 analyses 
publications by research country context, focusing on six key 
sub- variables: Corruption, Social Progress, Environmental 
Performance, Per Capita GDP, Trade Openness, and Human 
Development. Each pie chart represents the distribution of 
studies in a specific country, categorised by the proportion of 
research devoted to each variable.

The pie chart reveals a clear trend, indicating that a significant 
number of countries have conducted research in the field of 
corruption, while other fields have received an equal level of 
contribution. From the chart, it is evident that research em-
phasis varies significantly across countries. For instance, in 
Mexico (N = 5), most studies are focused on Corruption (60%) 
and Social Progress (40%). In comparison, Brazil (N = 11) 
shows a more balanced distribution across Corruption (33%), 
Social Progress (23%), Environmental Performance (33%), 
and Per Capita GDP (17%). In China (N = 14), a dominant por-
tion of studies concentrates on Corruption (50%) and Trade 
Openness (33%).

Other notable observations include India (N = 12) and Nigeria 
(N = 10), where research is highly distributed across several 
variables, reflecting diverse academic interests. Countries 
such as Russia (N = 6) and South Africa (N = 13) focus primar-
ily on Corruption, while nations like Bangladesh (N = 4) and 
the Philippines (N = 2) have concentrated efforts on Human 
Development.

3   |   Global Competitiveness

Global competitiveness, as defined by the Global Competitiveness 
Index (GCI), reflects the institutions, policies, and economic 
drivers shaping national productivity and growth (Schwab and 
Zahidi 2020) While advanced economies like Switzerland, the 
United States, and Singapore maintained strong competitiveness 
due to efficient markets, infrastructure, and innovation- driven 
policies (Kalansuriya et  al.  2023) many developing countries 
struggled due to weak institutions, corruption, and inadequate 
infrastructure (Ulman  2013). In regions such as Sub- Saharan 
Africa and South Asia, challenges such as limited capital access 
and inefficient governance further restricted economic prog-
ress (Njangang et  al.  2024), underscoring the urgent need for 
structural reforms in governance, education, and technological 
advancement.

The COVID- 19 pandemic exacerbated pre- existing disparities, 
with nations equipped with strong institutions and digital in-
frastructures, like South Korea and Germany, demonstrating 
resilience, whereas those with weaker governance frameworks 
experienced sharp declines in competitiveness (Qazi  2024). 
The crisis accelerated digital transformation, reinforcing the 
role of innovation and digital infrastructure in shaping post- 
pandemic competitiveness (Del Carpio et  al.  2022). However, 
uneven recovery has widened the global competitiveness di-
vide, as developing nations continue to face significant barriers 
to technological adoption and capital accessibility (Clinch and 
Ketels 2020).FIGURE 1    |    Literature framework.  Source: Authors' Illustration.

Data Base: Science direct, Taylor and Francis online, Research gate, Medline, 
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Governance and Social Factors on Global Competitiveness 
Governance and Social Factors significantly influence global 
competitiveness. High corruption levels weaken institutions, 
deter foreign investment, and stifle innovation, particularly in 

Sub- Saharan Africa and Southeast Asia, where weak governance 
correlates with lower competitiveness (Njangang et  al.  2024; 
Ulman 2013). Conversely, countries with stronger governance, 
such as Denmark and Singapore, benefit from transparent 

FIGURE 2    |    Number of articles by variables.  Source: Authors' Illustration.

FIGURE 3    |    Number of publications by research country context.  Source: Authors' Illustration.
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institutions and efficient regulations, enhancing their compet-
itiveness (Uroos et al. 2022). Although some argue corruption 
can expedite bureaucracy, the broader consensus is that it un-
dermines economic sustainability (Varvarigos 2023).

Beyond corruption control, governance also encompasses social 
progress, including education, healthcare, and inclusion, which 
drive competitiveness. Nations with robust social infrastructure, 
such as Norway and Finland, rank higher due to human capital 
investments (Ali et al. 2023; Despotovic et al. 2019; Doyle and 
Perez- Alaniz 2017; Pereira Munhoz Junior et al. 2022). However, 
weak social systems in developing economies hinder productiv-
ity and economic growth.

The COVID- 19 pandemic intensified governance challenges, 
exposing weaknesses in corruption- prone and socially fragile 
nations. While New Zealand and South Korea managed the cri-
sis effectively (Clinch and Ketels 2020), others suffered misman-
agement and worsening inequalities (Alfano et al. 2022; Arabiat 
et al. 2024; Simon- Yarza 2023). Moving forward, nations prior-
itizing governance reforms and social investments will likely 
strengthen their competitiveness.

3.1   |   Economic Dynamics on Global 
Competitiveness

Economic dynamics, encompassing trade openness and per 
capita GDP, significantly influence global competitiveness. 
Trade liberalisation fosters innovation, efficiency, and mar-
ket expansion, benefiting economies like Singapore, Germany, 
and the U.S. (Agarwal and Chonzi  2020; Bouët et  al.  2014). 
However, structural weaknesses and limited market access 
hinder developing nations, exacerbating global inequalities 
(Sofilda et al. 2016). The COVID- 19 pandemic disrupted global 
trade, exposing supply chain fragilities and prompting a shift to-
wards economic nationalism and local production (Agarwal and 
Chonzi 2020; Mena et al. 2022). Digital trade offers new oppor-
tunities but remains restricted by the digital divide.

Similarly, per capita GDP reflects economic performance and 
competitiveness. High- income nations invest heavily in edu-
cation, healthcare, and infrastructure, reinforcing their global 
standing (Civelek et al. 2015; Nababan 2019). Conversely, low- 
income countries struggle to enhance productivity and inno-
vation (Kordalska and Olczyk  2016). The pandemic deepened 
disparities, with wealthier nations implementing fiscal stimulus 
while poorer economies faced economic downturns and limited 
recovery capacity (Podolskaya and Singkh  2021; Syarifuddin 
and Setiawan 2022). Moving forward, resilient economic strate-
gies balancing openness and stability are essential for sustaining 
global competitiveness.

3.2   |   Sustainability and Human Development 
of Global Competitiveness

Sustainability and human development are integral to global 
competitiveness, as nations prioritizing environmental perfor-
mance and human capital tend to achieve greater economic resil-
ience. Countries like Sweden, Germany, and Denmark integrated 

sustainability into economic strategies, leveraging green tech-
nologies to boost competitiveness (Famiyeh et al. 2018; Sultana 
et  al.  2022). However, for developing nations, environmental 
regulations, while fostering innovation, also posed short- term 
economic challenges (Ali et al. 2019a, 2019b; Geng et al. 2024; 
Koziuk et al. 2019; Lin et al. 2024). The COVID- 19 pandemic mo-
mentarily reduced pollution but also led some nations to relax 
environmental standards in favor of economic recovery, poten-
tially undermining long- term sustainability (De Souza Barbosa 
et al. 2023; Rajnoha and Lesnikova 2022; Zhang et al. 2024).

Similarly, human development, measured through education, 
healthcare, and income, is a key determinant of competitive-
ness. High- HDI countries like Norway and Switzerland benefit 
from strong human capital investments, fostering innovation 
and economic stability (Arshed et al. 2023; Hamid 2019). In con-
trast, developing nations struggle with inadequate healthcare 
and education, limiting their competitive potential (Kiseľáková 
et al. 2019). The pandemic deepened these inequalities, disrupt-
ing education and straining healthcare systems, with recovery 
remaining uneven (Cetinguc et al. 2023; Ikram and Sayagh 2023; 
Raza et al. 2021; Vîrjan et al. 2023). Therefore, addressing these 
disparities through governance, sustainability, and inclusive 
policies remains crucial for enhancing global competitiveness in 
the post- pandemic economy.

The selection of variables in this study is grounded in well- 
established theoretical frameworks and empirical evidence, en-
suring their relevance to global competitiveness. Each variable 
is chosen based on its direct and indirect influence on economic 
performance, innovation, and sustainability, aligning with 
widely recognized theories in economics, development, and in-
stitutional analysis.

Rooted in institutional theory, this variable captures the impact 
of governance structures, regulatory quality, and corruption on 
economic and social outcomes. Strong governance and low cor-
ruption levels enhance institutional efficiency, reduce transac-
tion costs, and foster a stable business environment, all of which 
are critical for national competitiveness.

Grounded in comparative advantage theory and development 
economics, the Economic Dynamics (Trade Openness and Per 
Capita GDP) variable reflects the role of global economic integra-
tion and domestic economic strength in driving competitiveness. 
Trade openness facilitates knowledge spillovers, innovation dif-
fusion, and market expansion, while per capita GDP serves as a 
proxy for economic prosperity and industrial maturity.

The foundation of this study's competitiveness framework is 
Porter's Diamond Model, which identifies factor conditions, 
demand conditions, related industries, and firm strategy as key 
determinants of national competitive advantage. This model 
underscores how innovation, market conditions, and business 
environments collectively drive economic performance.

Derived from the Triple Bottom Line (TBL) framework, the 
Sustainability (Environmental Performance and Social Progress) 
variable examines how economic growth intersects with envi-
ronmental sustainability and social well- being. The inclusion of 
environmental performance reflects the growing importance of 
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ecological responsibility in long- term competitiveness, while social 
progress ensures that economic gains translate into broader socie-
tal benefits. Sustainable development theories emphasize that eco-
nomic growth without social and environmental considerations 
leads to long- term instability and reduced global competitiveness.

Based on Amartya Sen's Capability Approach, the Human 
Development variable captures the broader scope of national 
progress by focusing on education, health, and income. It recog-
nizes that human capital development is a fundamental driver 
of competitiveness, as a well- educated and healthy workforce 
enhances productivity, innovation, and economic resilience.

Together, these variables offer a theoretically robust and empir-
ically validated framework for assessing global competitiveness. 
Their selection is not arbitrary but strategically informed by 
foundational economic, institutional, and sustainability theo-
ries, ensuring a holistic analysis of the complex factors driving 
national and global economic performance.

4   |   Data and Methodology

This quantitative study comprises data for the three variables 
outlined in the conceptual framework gathered from reliable 
sources for 2018 and 2023. The year 2018 was chosen for this study 
as it represents the most recent period before the COVID- 19 pan-
demic for which complete data on all variables were available. 
Additionally, indices such as the Environmental Performance 
Index are published biennially, making 2018 a suitable reference 
point. Years prior to 2018 were not selected because the method-
ology for measuring the Global Competitiveness Index changed 
in 2018, introducing different pillars compared to the framework 
used in 2017 and earlier. The year 2023 was selected as the most 
recent period for which data on all other relevant variables could 
be obtained, ensuring a comprehensive and up- to- date analysis. 
43 countries were selected for this study based on the availability 
of Global Competitiveness Index data for both 2018 and 2023, en-
suring consistency in the analysis across the selected time peri-
ods. The collected data includes quantitative indicators related to 
corruption levels, environmental performance, social progress, 
trade openness, and global competitiveness. These indicators 
will be obtained from established indices such as the Corruption 
Perception Index, Environmental Performance Index, Social 
Progress Index, Trade openness, PGDP and HDI statistics, and 

the Global Competitiveness Index. The data was taken into con-
sideration from the following data sources in Table 1.

4.1   |   Categorisation of Countries Based on GCI

This study focuses on assessing the impact of various factors, 
including corruption, social progress, environmental perfor-
mance, trade openness, PGDP, and HDI, on global competitive-
ness. To facilitate a more structured and comparative analysis, 
the GCI has been divided into three categories for 2018 and 
2023, following a similar categorization approach used in prior 
research (Kalansuriya et al. 2023).

The categorization of competitiveness variable into three com-
petitiveness tiers (low, middle, and high) is grounded in com-
petitiveness and economic development theories, particularly 
Porter's Competitive Advantage Framework (Porter  1990) and 
Income Distribution Theory (Tinbergen  1956). These frame-
works emphasize that countries at different levels of competitive-
ness exhibit distinct structural characteristics, policy needs, and 
economic drivers. Low- competitiveness countries typically face 
governance challenges, weaker institutions, and lower levels of 
innovation. Middle- competitiveness countries are often in tran-
sition, with mixed institutional quality and varying degrees of 
global integration. High- competitiveness countries exhibit strong 
economic fundamentals, high innovation capacity, and robust 
governance structures.

This classification also enhances the analytical depth of the study 
by facilitating structured comparisons across different competi-
tiveness levels, ensuring that trends and policy implications are 
more clearly identifiable. The use of three tiers rather than a con-
tinuous scale or alternative classifications helps avoid excessive 
fragmentation while maintaining interpretability. Additionally, 
policymakers often require group- based recommendations, mak-
ing a tiered classification more actionable for policy formulation.

The first and second categories each comprise fourteen coun-
tries, while the third category consists of fifteen countries. This 
distribution ensures a balanced analysis while maintaining 
sufficient statistical power. Alternative classifications, such as 
quartiles or continuous measures, were considered but deemed 
less effective in capturing meaningful distinctions for policy and 
academic insights.

TABLE 1    |    Data sources.

Variables Measured using Measure Sources

Global Competitiveness Global competitiveness Index Index from 0 to 100 World Economic Forum

Corruption Corruption Perception Index Index from 0 to 100 Transparency International

Environmental Performances Environmental performance Index Index from 0 to 100 World Economic Forum.

Social Progress Social Progress Index Index from 0 to 100 Social Progress Imperative

Trade Openness As a percentage of GDP As a percentage of GDP World Trade Organization

Per Capita GDP Current USD USD World Bank Report

Human Development Human Development Index Index from 0 to 1 World Bank Report

Source: Author's Compilation.
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Table  2 presents the distribution of countries across the three 
categories. Separate analyses were conducted for each group to 
gain a deeper understanding of the varying impacts of the inde-
pendent variables at each competitive level.

The Ordered Probit Regression Model was applied to assess 
these relationships, given the ordered nature of the dependent 
variable. This statistical approach enables examining how in-
dependent variables influence the likelihood of a country being 
classified within a specific category (GuÌˆngÃ et al. 2019). Unlike 
Multinomial Logistic Regression (MNL), which treats categori-
cal outcomes as unordered, the Ordered Probit Model explicitly 
accounts for the inherent order of the GCI categories, which is 
particularly important for capturing the cumulative structure of 
the data (Ye and Lord 2014). Further, the Ordered Probit Model 
also allows for more interpretable results, particularly when 
examining the probability of a country shifting between adja-
cent competitiveness categories (Daykin and Moffatt 2002). In 
contrast, MNL would require separate estimation for each pair 
of categories, which could lead to inefficiencies and loss of in-
formation. Given these advantages, the Ordered Probit Model 
is better suited for analyzing the impact of various factors on 
global competitiveness, providing a clearer understanding of 
how changes in independent variables affect a country's likeli-
hood of moving through different competitiveness levels.

The forward stepwise estimation technique is used to compute 
marginal effects, providing insights into how each independent 
variable influences the probability of a country being classified 
into a specific competitiveness category. This approach ensures 
a comprehensive evaluation of the key determinants shaping 
competitiveness levels globally.

The Ordered Probit Model assumes that there exists an unob-
served latent variable (GCI*) that determines the observed cat-
egorical outcome (GCI). The model can be specified as follows:

where: GCI* is the latent variable representing the underlying 
competitiveness level, X1, X2, …, Xk are the independent vari-
ables impacting GCI*, β0 is the intercept, β1, β2, …, βk are the es-
timated coefficients of the independent variables, 𝜀i is the error 
term assumed to follow a standard normal distribution.

Since GCI* is not directly observable, the observed categorical 
outcome GCI (1, 2, and 3) is derived as follows:

where 𝜏1 and 𝜏2 are threshold parameters that define the bound-
aries between different GCI categories.

This study uses GCI (1,2,3) as the dependent variable, represent-
ing the three categories of the Global Competitiveness Index 
denoted as GCI for the years 2018 and 2023. These categories 
differentiate countries based on their competitiveness levels. 
The independent variables include the Corruption Perception 
Index, denoted as CPI; Social Progress Index, denoted as SPI; 
Environmental Performance Index, denoted as EPI; Trade 
Openness, denoted as TO; Per Capita GDP, denoted as PGDP; 
and Human Development Index, denoted as HDI. Finally, the 
error term, denoted as εi, accounts for random disturbances or 
variations not explained by the model.

4.2   |   Overview of the Methodology

Figure  4 provides an overview of this study's research meth-
odology and model development process. The analysis begins 
by compiling data from multiple sources on crucial variables, 
including global competitiveness, corruption, social progress, 
environmental performance, trade openness, PGDP, and HDI. 
Global Competitiveness is categorised into three levels (low, 
middle, and high) for 2018 and 2023.

The engaged methodology tested five different input combina-
tions to determine the most effective model for analysing the 
relationship between GCI and its independent variables. The 
first combination, Model A, included the basic CPI, SPI, and 
EPI models. Then, in Model B, Net Migration (NM), PGDP, and 
HDI were added to the model to avoid omitted variable biases. 
Thereafter, following the forward stepwise analysis, NM was re-
moved from the model.

In the course of the analysis, several coefficients exhibited 
unexpected signs, which necessitated the inclusion of higher- 
order terms (SPI2, EPI3, and TO2) to strengthen the model. The 
inclusion of these higher- order terms is theoretically justified 
by the possibility that the relationships between the variables 
and the dependent outcomes may be nonlinear. Specifically, 
quadratic and cubic terms are often used in regression models 
to capture potential nonlinear effects, such as diminishing or 
accelerating returns, which linear terms alone may not ade-
quately represent (Wooldridge  2016). For example, the inclu-
sion of SPI2, EPI3, and TO3 allows the model to account for 
more complex interactions between these variables and the 
dependent variable. This methodological approach was ap-
plied consistently across both years to ensure the stability and 

(1)GCI∗ = �0 + �1X1 + �2X2 + �3X3 + … + �kXk + �i

GCI = 1 if GCI∗ ≤ �1

GCI = 2 if 1 < GCI∗ ≤ 𝜏2

(2)GCI = 3 if GCI∗ > 𝜏2

(3)
GCI (1,2,3)= xi

(

�0+�1CPI+�2SPI+�3EPI

+�4TO+�5PGDP+�6HDI
)

+34�I

TABLE 2    |    GCI level categorisation for 2018 and 2023.

Category 2018 2023

Low Level 
(Category 1 
(Y = 1))

52.70 < GCI > 66.20 43.44 < GCI > 60.95

Middle Level 
(Category 2 
(Y = 2))

66.20 < GCI > 75.20 60.95 < GCI > 72.74

High Level 
(Category 3 
(Y = 3))

75.20 <GCI > 83.50 72.74 < GCI > 100

Source: Author's Categorisation.
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8 of 21 Sustainable Development, 2025

comparability of the models. Finally, predicted values for all 
countries were calculated, enabling a comprehensive analysis 
of the impact of these variables and enhancing the overall ex-
planatory power of the model.

5   |   Conceptual Framework and Hypothesis

Figure 5 presents the conceptual framework developed for this 
study, based on a thorough review of previous literature. The 
research aims to assess the influence of several vital factors: 
corruption, social progress, environmental performance, trade 
openness, PGDP, and HDI on global competitiveness for the 
years 2018 and 2023.

Governance and social factors are critical determinants of 
national competitiveness. Weak governance and corruption 
undermine economic growth, productivity, and a country's 
global standing. The higher corruption levels correlate with 

lower competitiveness rankings, as poor governance weakens 
investor confidence and economic efficiency (Ulman  2014). 
Simultaneously, social progress enhances national competi-
tiveness by fostering economic resilience and human capital 
development. The countries with greater social progress exhibit 
stronger economic performance due to improvements in ed-
ucation, healthcare, and social welfare, which contribute to a 
more skilled workforce and a favourable business environment 
(Pereira Munhoz Junior et  al.  2022). This study examines the 
combined impact of governance and social factors on global 
competitiveness, hypothesising that institutional integrity and 
social well- being positively influence national rankings.

Economic dynamics, encompassing trade openness and per 
capita GDP, play a fundamental role in global competitiveness. 
Open trade policies promote market expansion, innovation, and 
productivity, strengthening a country's economic positioning. 
Economies with greater trade openness benefit from deeper 
global integration and sustained economic growth. Moreover, 

FIGURE 4    |    Overview of the workflow of the study.  Source: Authors' Illustration.

Start

Data Set: Multiple Sources

Variables

GCI CPI SPI EPI TO PGDP 

HDI

Categorization of GCI - 2018

Low - 52.70< GCI >66.20

Middle – 66.20 < GCI >75.20

High – 75.20< GCI >83.50

Categorization of GCI - 2023

Low - 43.44< GCI >60.95

Middle – 60.95 < GCI >72.74

High – 72.74< GCI >100

Initial Model

GCI (1,2,3) = xi ( 0+ 1CPI 

+ 2+ SPI + 3EPI + 4TO) 

+ i

Initial Model

Evaluating Best Input Combination

Input Model Removed 

/ Added 

Parameters

A GCI (1,2,3) = xi ( 0+ 1CPI 

+ 2+ SPI + 3EPI + 4TO) 

+ i

Added

PGDP

HDI

NM

B GCI (1,2,3) = xi ( 0+ 1CPI 

+ 2+ SPI + 3EPI + 

4TO+ 5PGDP+ 6HDI+ 

7NM) + i

Removed 

NM after 

stepwise 

analysis

C GCI (1,2,3) = xi ( 0+ 1CPI 

+ 2+ SPI + 3EPI + 

4TO+ 5PGDP+ 6HDI) 

+ i

Added

SPI2

EPI2

TO2

D GCI (1,2,3) = xi ( 0+ 1CPI 

+ 2+ SPI + SPI2

+ 3EPI + EPI2

4TO+ TO2+ 5PGDP+ 

6HDI) + i

Added

SPI3

EPI3

TO3

E GCI (1,2,3) = xi ( 0+ 1CPI 

+ 2SPI + SPI2+ SPI3

+ 3EPI + EPI2+ EPI3+ 

4TO+ TO2+ TO3 + 

5PGDP+ 6HDI) + i

Evaluating Best Input Combination

End

Final Model

GCI (1,2,3) = xi ( 0+ 1CPI + 2+ SPI + SPI2+ SPI3

+ 3EPI + EPI2+ EPI3+ 4TO+ TO2+ TO3 + 

5PGDP+ 6HDI) + i

Finalized Model
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per capita GDP reflects a nation's economic strength and devel-
opment level. Previous studies found that higher per capita GDP 
is associated with stronger national competitiveness, particu-
larly in advanced economies where income levels shape invest-
ment, infrastructure, and technological progress (Syarifuddin 
and Setiawan 2022). This study hypothesises that greater eco-
nomic dynamism leads to improved competitiveness rankings.

Sustainability and human development significantly influence 
economic stability and competitiveness. Strong environmental 

policies enhance economic resilience, with robust environmen-
tal performance fostering long- term competitiveness through re-
source efficiency and innovation (Sultana et al. 2022). Likewise, 
human development, reflected in education, health, and living 
standards, contributes to economic growth. Moreover, it states 
that higher human development indicators correlate with better 
competitiveness rankings (Kiseľáková et  al.  2019). This study 
explores their combined influence, hypothesising that sustain-
able policies and human capital development enhance national 
competitiveness.

FIGURE 5    |    Conceptual Framework. Governance and Social Factors variable includes corruption and social progress. Economic Dynamics 
variable includes Trade Openness and Per Capita GDP. Sustainability and Human Development included Environmental Performance and Human 
Development.  Source: Author's Compilation.

FIGURE 6    |    Comparison of Global Competitiveness between 2018 and 2023.  Source: Author's Illustration Based on Secondary Data.
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10 of 21 Sustainable Development, 2025

Based on the framework, the following hypotheses have been 
formulated:

Hypothesis 1. Governance and Social Factors positively im-
pacts global competitiveness.

Hypothesis 2. Economic Dynamics positively impacts global 
competitiveness.

Hypothesis 3. Sustainability and Human Development posi-
tively impacts global competitiveness.

These hypotheses have been formulated to examine the influence 
of the independent variables (governance and social factors, eco-
nomic dynamic and sustainability and human development) on 
the dependent variable, global competitiveness. The null hypoth-
eses state that these independent variables have no significant 
effect on global competitiveness at the given significance level.

6   |   Results

The study investigates the impact of six independent vari-
ables: corruption, social progress, environmental performance, 
trade openness, PGDP, and HDI on the dependent variable, 
global competitiveness. As an initial step, descriptive statistics 
were computed for these variables using a dataset of countries 

categorized based on the global competitiveness level for 2018 
and 2023.

Figure 6 Global Competitiveness Index (2018 vs. 2023) compares 
the competitiveness of nations over five years. Top performers 
like Switzerland, Singapore, and the United States maintain 
high rankings due to strong economic fundamentals, gover-
nance, and innovation, showcasing resilience despite global dis-
ruptions. Emerging economies such as India, Brazil, and South 
Africa face volatility, with India's decline linked to economic 
instability and supply chain issues, South Africa's to political 
instability and corruption, and Brazil's to ongoing economic 
challenges. Middle- tier countries like Hungary, Greece, and 
Portugal show improvements from reforms and technological 
adoption, with Greece recovering post- debt crisis. Stagnant or 
declining nations, including Saudi Arabia and Indonesia, strug-
gle with economic diversification and governance issues. Rising 
stars like Ireland, Estonia, and Chile progress due to favorable 
business environments, digital transformation, and stable poli-
cies. This analysis highlights the role of innovation, governance, 
and adaptability in competitiveness, reflecting the impact of do-
mestic policies and global conditions.

Figure  7 compares corruption perception scores between 
2018 and 2023, revealing significant shifts across nations. 
High- performing countries like Denmark, Switzerland, and 
Singapore maintain stable scores in the 80s and 90s, reflecting 

FIGURE 7    |    Comparison of Corruption between 2018 and 2023.  Source: Author's Illustration Based on Secondary Data.
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robust anti- corruption frameworks and effective governance. 
These nations consistently prioritise transparency and account-
ability, which helps sustain their high rankings. In contrast, 
countries such as Mexico, Brazil, and South Africa exhibit nota-
ble volatility and lower scores. Mexico's score dropped slightly 
from 31 to 30, Brazil from 35 to 34, and South Africa from 43 
to 41. These declines highlight persistent challenges related 
to governance, political instability, and weak accountability 
mechanisms. Despite some efforts, these nations continue to 
struggle with systemic corruption. Middle- tier countries like 
Greece and Croatia have shown progress. Greece improved 
from 45 to 52, and Croatia advanced from 48 to 50, reflecting 
successful anti- corruption reforms and enhanced institutional 
frameworks. These improvements demonstrate the positive 
impact of targeted policies and governance reforms. The dia-
gram underscores the varying trajectories of nations in com-
bating corruption. While some countries have made significant 
strides, others face ongoing barriers, emphasising the need for 
sustained efforts in governance, transparency, and accountabil-
ity to achieve meaningful progress.

Figure  8 shows high- performing countries like Denmark, 
Switzerland, and Sweden maintain stable scores in the high 
80s to low 90s, reflecting consistent advancements in edu-
cation, healthcare, and equality due to robust social policies 
and effective governance. In contrast, countries like Mexico, 
Brazil, and South Africa exhibit volatility, with Mexico's score 
declining slightly from 68.46 to 68.17, signalling challenges 

in sustaining social development amid economic and political 
instability. Brazil shows marginal improvement, suggesting 
partial progress in social reforms, while South Africa's slight 
decline highlights persistent issues like inequality and access 
to basic services. Middle- tier nations such as Portugal, Greece, 
and Hungary demonstrate notable progress, with Portugal's 
score rising from 84.00 to 85.57, driven by successful social 
welfare and public health initiatives. Greece and Hungary also 
improve, reflecting reforms aimed at enhancing social equity. 
The diagram underscores the varying trajectories of social prog-
ress, emphasizing the role of governance, policy effectiveness, 
and economic stability. While some nations thrive, others face 
significant barriers, illustrating the complex interplay of factors 
influencing social development.

Figure  9 compares environmental performance scores be-
tween 2018 and 2023, highlighting key trends. Countries like 
Switzerland, Denmark, and Sweden maintain high scores, 
with Switzerland slightly improving from 87.42 to 87.49, re-
flecting strong sustainability efforts and effective environmen-
tal policies. These nations prioritise renewable energy, waste 
management, and climate action, enabling them to lead in envi-
ronmental performance. In contrast, countries like India, South 
Africa, and Indonesia show lower scores and significant fluc-
tuations. India's score dropped from 30.57 to 27.16, indicating 
challenges in environmental management, such as air pollution 
and deforestation. South Africa's decline from 42.0 to 39.6 re-
flects struggles with energy transition and water management. 

FIGURE 8    |    Comparison of Social Progress between 2018 and 2023.  Source: Author's Illustration Based on Secondary Data.
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12 of 21 Sustainable Development, 2025

Middle- tier countries like France improved from 65.51 to 67.43, 
demonstrating progress in environmental policies, including 
renewable energy adoption and emissions reduction. Overall, 
the diagram illustrates varied success in environmental perfor-
mance, with some nations advancing due to strong policies and 
others facing ongoing challenges due to resource constraints 
and governance issues.

Figure 10 compares trade openness between 2018 and 2023, re-
vealing distinct trends across nations. High- performing coun-
tries like Singapore, Switzerland, and Denmark maintain high 
levels of trade openness, though slight decreases are observed. 
For instance, Singapore's trade openness dropped from 446 to 
405, reflecting global economic shifts and potential policy ad-
justments. These nations remain highly integrated into global 
trade networks, benefiting from strong trade policies and infra-
structure. In contrast, emerging markets like Mexico, India, and 
Brazil show low and stable levels of trade openness. India's trade 
openness only slightly changed from 42 to 41, indicating per-
sistent trade barriers such as tariffs, regulatory challenges, and 
limited export diversification. These countries face structural is-
sues that hinder deeper integration into global markets. Middle- 
tier countries like Cyprus demonstrate progress, with trade 
openness increasing from 195 to 222, reflecting stronger global 
trade integration and policy reforms aimed at boosting trade. 
Overall, the diagram highlights the varying trajectories of trade 
openness: high- performing nations remain open to trade despite 

minor fluctuations, emerging economies show limited progress 
due to structural barriers, and some middle- tier countries make 
significant strides in integrating into the global economy.

Figure  11 compares per capita GDP between 2018 and 2023, 
highlighting significant disparities in economic growth across 
nations. High- income countries like Luxembourg, Switzerland, 
and Norway show substantial growth, with Luxembourg rising 
from 103,684 to 128,259. These nations benefit from strong fi-
nancial sectors, innovation, and stable governance, enabling 
robust economic expansion. In contrast, emerging markets like 
Mexico, Brazil, and South Africa have lower GDP levels with 
moderate increases. Brazil rose from 9208 to 9887, while India 
saw a modest rise from 2032 to 2319, reflecting slower progress 
due to structural challenges such as inequality, limited infra-
structure, and economic volatility. Middle- tier countries like 
Poland demonstrate notable improvement, increasing from 
15,421 to 18,174, driven by economic reforms, EU integration, 
and investment in technology. Overall, the diagram underscores 
the uneven nature of economic growth: high- income nations 
achieve significant gains due to advanced economies and favor-
able policies, while emerging markets face barriers that limit 
their progress. Middle- tier countries, however, show potential 
for upward mobility through strategic reforms.

Figure 12 compares the HDI between 2018 and 2023, revealing 
trends in global human development. High- performing countries 

FIGURE 9    |    Comparison of Environmental Performance between 2018 and 2023.  Source: Author's Illustration Based on Secondary Data.
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like Switzerland, Denmark, and Norway maintain high HDI val-
ues with slight improvements, such as Switzerland rising from 
0.939 to 0.945. These nations benefit from strong healthcare, 
education systems, and high- income levels, enabling sustained 
human development. In contrast, emerging markets like Mexico, 
Brazil, and India show moderate HDI levels with incremen-
tal gains. India's HDI increased from 0.647 to 0.674, reflecting 
gradual progress in education, healthcare, and income, though 
challenges like inequality and access to services persist. Brazil 
and Mexico also show modest improvements, indicating slow but 
steady advancements in human development. Middle- tier coun-
tries like Portugal demonstrate steady progress, with its HDI ris-
ing from 0.84 to 0.87, driven by improvements in education and 
healthcare access. Overall, the diagram highlights gradual global 
progress in human development, with developed countries main-
taining high scores due to robust systems and emerging econo-
mies improving incrementally despite structural challenges.

As depicted in Table 3, the Ordered Probit results for 2018 re-
veal distinct effects of various factors on different levels of global 
competitiveness. In the low competitiveness level, governance 
and social factors are critical. Corruption has a significant neg-
ative effect (−0.0074152), underscoring how higher corruption 
undermines stability and discourages investment. Social prog-
ress also shows a strong negative impact (−0.830102), limit-
ing economic opportunities and access to essential services. 
However, environmental performance positively contributes 
(0.0705254), and trade openness shows a significant positive 

effect, reflecting the benefits of integration into global trade net-
works. Per capita GDP has a minor negative effect, suggesting 
income alone is not enough to improve competitiveness without 
governance and social progress.

At the middle competitiveness level, human capital and sus-
tainable policies are key. HDI demonstrates a highly signifi-
cant positive effect (4.730609), highlighting the importance of 
investments in education and healthcare for economic resil-
ience. Environmental performance shows a negative impact 
(−0.03523141), suggesting that stringent environmental policies 
impose short- term costs on middle- income economies. Trade 
openness also has a notable adverse effect (−0.45669), pointing 
to vulnerabilities in these economies to external shocks. The 
limited significance of corruption and PGDP indicates that gov-
ernance and income growth alone are insufficient for long- term 
progress.

In the high competitiveness level, governance, social develop-
ment, and human capital remain the main drivers. Corruption 
and social progress have strong positive effects, confirming the 
importance of transparent institutions and social well- being. 
HDI plays a significant role, reaffirming that advanced econo-
mies prioritise human capital development. However, both en-
vironmental performance and trade openness continue to show 
adverse effects, as stringent environmental regulations raise 
operational costs, and global trade exposes these countries to 
economic uncertainties.

FIGURE 10    |    Comparison of Trade Openness between 2018 and 2023.  Source: Author's Illustration Based on Secondary Data.
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The 2023 Ordered Probit results presented in Table 4 reveal a 
complex interplay of governance, economic openness, human 
development, and sustainability in shaping global competitive-
ness. The findings underscore that different economies face 
distinct challenges at various levels of competitiveness, necessi-
tating tailored policy responses.

At the low competitiveness level, corruption has a significantly 
negative effect (−0.0074152), emphasizing its role in hindering 
economic progress. Social progress shows a strong negative im-
pact (−2.231221), while HDI exhibits the highest negative coef-
ficient (−7.938105), indicating that without substantial human 
capital investment, countries remain economically stagnant. 
Trade openness shows a positive impact, suggesting economic 
integration facilitates growth, while environmental performance 
and per capita GDP show minor negative effects, with the latter 
indicating income alone does not guarantee competitiveness.

In the middle competitiveness level, reducing corruption has a sig-
nificant positive impact, reflecting the importance of governance 
reforms. Social progress (1.30528) and HDI (4.643847) show positive 
effects, reinforcing the value of education, healthcare, and social 
protections. However, environmental performance (−0.03523141) 
and trade openness (−0.45669) exhibit negative effects, signaling 
that middle- income economies face short- term costs with stricter 
environmental policies and economic liberalisation.

At the high competitiveness level, governance remains crucial, 
with corruption reduction showing a positive effect. Social prog-
ress and HDI continue to play significant roles in sustaining 
competitiveness. However, environmental performance and 
trade openness show negative effects, indicating that strin-
gent environmental regulations and global trade expose high- 
performing economies to risks that may undermine short- term 
economic performance.

7   |   Discussion

Based on the 2018 results shown in Table 3, The findings sug-
gest that governance and social progress are consistently im-
portant across all levels of competitiveness, but their relative 
importance varies. At lower competitiveness levels, the negative 
effects of corruption and social progress emphasize the founda-
tional role of institutional and social development in fostering 
economic growth. This aligns with previous studies (Lonska 
and Boronenko  2015; Pilinkiene  2016) that stress the impor-
tance of addressing governance and social issues for countries 
struggling to improve their competitiveness. Moreover, in-
vestment in renewable energy and sustainable infrastructure 
has already shown potential in boosting industrial productiv-
ity while reducing dependency on volatile fossil fuel markets. 
Additionally, better environmental governance can attract 

FIGURE 11    |    Comparison of Per Capita GDP between 2018 and 2023.  Source: Author's Illustration Based on Secondary Data.
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foreign direct investment, particularly as multinational corpo-
rations prioritize sustainability in their global supply chains 
(Yaseen et al. 2018).

At the middle competitiveness level, the importance of human 
capital becomes clear. HDI has a significant positive impact, 
supporting the idea that countries investing in education, 

FIGURE 12    |    Comparison of Human Development between 2018 and 2023.  Source: Author's Illustration Based on Secondary Data.

TABLE 3    |    Final ordered probit results for 2018.

Variable Estimate Robust SE Low level Middle level High level

CPI 0.1245 0.0651 −0.0075** 0.0037 0.0037**

SPI 13.9462 5.2185 −0.8303*** 0.4148 0.4155**

EPI −1.1846 0.3857 0.0705*** −0.0352* −0.0353**

TO −15.3553 5.8616 0.9142*** −0.4567 −0.4575*

PGDP 1.359e−4 5.45e−5 −8.09e−6* 4.04e−6 4.05e−6

HDI 159.0555 49.5204 −9.4696*** 4.7306* 4.7390**

Ancillary parameters Marginal effect after ordered probit

ŷ1 354.7799 142.221 0.05602 0.09312 0.07625

ŷ2 366.9515 144.764

Pseudo R2 0.8484

Log likelihood −7.1563836

No. of observations 43

Source: Author's Calculation Based on Data.
***Significant at the 1% level. 
**Significant at the 5% level. 
*Significant at the 10% level.
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healthcare, and quality of life experience enhanced economic 
resilience and long- term growth (Hamid  2019). However, the 
negative impact of environmental performance and trade open-
ness highlights the challenges of balancing economic growth 
with sustainability. This suggests that middle- tier economies 
may struggle to reconcile environmental policies with eco-
nomic expansion, as seen in the “pollution haven” hypothesis. 
Additionally, environmental performance in low- income coun-
tries appears to have a limited direct impact on competitive-
ness, as economic and governance challenges take precedence 
(Khan et al. 2018). Weak regulatory frameworks and resource 
constraints often hinder the implementation of sustainable pol-
icies, exacerbating environmental degradation. However, long- 
term improvements in environmental sustainability could play 
a crucial role in enhancing economic resilience and attracting 
investment, particularly as global markets increasingly value 
green initiatives.

For high- competitiveness countries, the results reinforce 
the idea that strong governance, social progress, and human 
capital are key to maintaining a leadership position in 
global rankings. However, the adverse effects of environ-
mental performance and trade openness suggest that even 
high- performing nations face challenges related to strin-
gent environmental regulations and global economic risks. 
These findings are in line with existing literature (Famiyeh 
et al. 2018; Koziuk et al. 2019), which discusses how the costs 
of environmental policies and the risks of trade liberalisation 
can undermine competitiveness if not carefully managed. The 
trade- off between environmental performance and compet-
itiveness in high- income countries arises from the financial 
and regulatory burdens associated with stringent environ-
mental policies, and compliance with strict emission targets, 
carbon taxes, and sustainable production standards increases 
operational costs for businesses, potentially reducing their 
global market advantage.

Overall, the results highlight the importance of context- 
specific policies. While governance and social development 
remain critical across all competitiveness levels, middle- tier 
economies may require policies that strike a balance between 
sustainability and growth, while high- performing nations 
need to manage the challenges posed by environmental regu-
lations and global trade.

As per the 2023 results shown in Table 4, At the low competitive-
ness level, corruption and social progress hinder economic de-
velopment, with corruption causing inefficiencies and resource 
misallocation (Barros et al. 2020) and poor social development 
limiting growth opportunities (Ikram and Sayagh 2023). HDI's 
highest negative coefficient (−7.938105) suggests that without 
substantial investment in human capital, countries remain 
trapped in stagnation (Cetinguc et al. 2023). These results un-
derscore the importance of addressing institutional reforms, 
education, and healthcare to boost competitiveness (Saeed 
et  al.  2025). While trade openness fosters growth, its benefits 
may be uneven without supportive policies, and environmental 
performance and PGDP alone are insufficient to trigger sub-
stantial gains. For low- income countries, environmental perfor-
mance remains a significant challenge due to weak regulatory 
frameworks, insufficient investment in green infrastructure, 
and dependence on resource- based industries. Limited access to 
clean energy and sustainable technologies further exacerbates 
environmental degradation, reducing long- term economic resil-
ience (Syarifuddin and Setiawan 2022). Without targeted policy 
interventions and international support, these countries risk 
being caught in a cycle where poor environmental conditions 
further hinder their ability to improve competitiveness (Naseer 
et al. 2020).

In the middle competitiveness level, reducing corruption en-
hances governance, and social progress and HDI positively impact 
economic mobility, as seen in the findings of Arabiat et al. (2024) 

TABLE 4    |    Final ordered probit results for 2023.

Variable Estimate Robust SE Low level Middle level High level

CPI 0.4124 0.1084 −0.0356*** 0.0208*** 0.0147***

SPI 25.8403 7.5576 −2.2312*** 1.3053*** 0.9259***

EPI −8.5085 2.7884 −0.0099*** −0.4298*** −0.3048***

TO −20.2629 7.1846 1.7496*** −1.0235*** −0.7260***

PGDP 2.06e−5 1.39e−5 −1.78e−6* 1.04e−6 7.39e−7*

HDI 91.9332 35.3419 −7.9381*** 4.6438*** 3.2943***

Ancillary parameters Marginal effect after ordered probit

ŷ1 786.0582 246.2659 0.0374 0.0992 0.07087

ŷ2 793.7284 247.3318

Pseudo R2 0.8010

Log likelihood −9.3964637

No. of Observations 43

Source: Author's Calculation Based on Data.
***Significant at the 1% level. 
*Significant at the 10% level.
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and Cetinguc et al. (2023). However, the negative effects of envi-
ronmental performance and trade openness reflect the trade- offs 
that middle- income economies face when implementing stricter 
environmental policies or liberalising markets (Agarwal and 
Chonzi  2020) To mitigate these challenges, innovation- driven 
sustainability policies that integrate clean technology and phased 
regulatory transitions may offer a viable solution. Gradual liber-
alisation paired with industrial policy can help middle- income 
economies navigate the risks of globalisation.

For high- performing economies, the positive effects of re-
ducing corruption and prioritising human capital and social 
progress align with the findings of Alfano et  al.  (2022) and 
Cetinguc et  al.  (2023). These economies focus on long- term 
resilience through governance and social stability rather than 
rapid industrial expansion. However, the negative effects of 

environmental performance and trade openness present chal-
lenges. Stringent environmental regulations can reduce global 
competitiveness in the short run (Blum and Neumärker 2021). 
Additionally, firms may face relocation pressures, as indus-
tries seek to move production to regions with more lenient 
environmental regulations, leading to potential job losses and 
economic restructuring. While such policies are essential for 
long- term sustainability, they can create short- term disadvan-
tages in terms of cost competitiveness and industrial growth. 
Policymakers must balance sustainability measures with 
economic performance, potentially through incentive- based 
mechanisms, and diversify trade strategies to buffer against 
external economic shocks.

To provide more insight into this study, the predicted values 
in Global Competitiveness Index categories were calculated in 

FIGURE 13    |    Comparison of Predicted GCI values for 2018 and 2023.  Source: Author's Illustration Based on Predicted GCI.
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Figure  13. In 2018, many countries were clustered within the 
low global competitiveness category, represented by a heavier 
concentration of blue shading, indicating lower predicted global 
competitiveness values. By 2023, however, there is a visible shift, 
with more countries moving into the middle and high global 
competitiveness categories, characterised by more red shading. 
This overall transition points to a worldwide competitiveness 
improvement over the five- year period, with several countries 
showing an upward movement in their predicted global compet-
itiveness rankings.

Notably, countries from regions such as Sub- Saharan Africa, 
South Asia, and some parts of Southeast Asia, predominantly 
in the low global competitiveness category in 2018, have shown 
significant improvement by 2023. Many of these countries have 
moved up into the middle or even high global competitiveness 
categories, suggesting positive developments in infrastructure, 
technological readiness, and institutional reforms that con-
tribute to higher competitiveness. This shift aligns with in-
ternational efforts to increase economic growth and enhance 
competitiveness in emerging economies.

Conversely, the figure highlights specific countries that experi-
enced a noticeable decline in their predicted global competitive-
ness values from 2018 to 2023. For example, countries like South 
Africa and Brazil, which were in the middle GCI category in 
2018, have dropped into the lower category by 2023. This decline 
could be attributed to various factors such as economic stagna-
tion, challenges in political governance, or difficulties in main-
taining competitiveness in a fast- evolving global market. These 
changes may reflect issues like corruption, institutional weak-
nesses, or limited progress in critical areas like innovation and 
infrastructure development. The drop in global competitiveness 
values for these countries underscores the importance of contin-
uous reforms and proactive measures. It also emphasizes that 
remaining competitive in the global arena requires nations to 
adapt and respond to internal and external challenges. Without 
sustained efforts to improve critical drivers of competitiveness, 
countries risk losing ground in the global economy, as illustrated 
by the performance of these nations.

The analysis also shows that countries in regions such as 
Western Europe, North America, and East Asia, which held 
high global competitiveness rankings in 2018, have largely 
maintained their positions in 2023. These countries exhibit 
strong consistency in competitiveness, underpinned by ad-
vanced infrastructure, innovation capacity, and robust insti-
tutional frameworks. While there are minor fluctuations, the 
general stability of high global competitiveness nations suggests 
that once a country attains a certain level of competitiveness, 
maintaining that position is achievable with consistent policy 
and economic efforts.

In summary, comparing predicted global competitiveness val-
ues for 2018 and 2023 shows a positive global trajectory, with 
numerous countries moving toward higher competitiveness 
categories. However, this progress is uneven, as some countries 
show stagnation or decline while others continue to excel. These 
findings are critical to understanding the evolving landscape of 
global competitiveness and the factors that influence a country's 
ability to succeed in the worldwide economy.

8   |   Conclusion and Policy Implications

This study comprehensively examines the factors that influence 
global competitiveness by analysing data from 2018 and 2023. 
Utilising an Ordered Probit Regression Model, it explores how 
variables like governance and social factors, economic dynamics 
and sustainability, and human development impact a country's 
competitiveness. The analysis demonstrates that these factors 
affect countries differently depending on their competitiveness 
level, categorised as low, middle, and high.

Key findings reveal that in countries such as South Africa, Peru, 
and Colombia, at lower competitiveness levels, governance and 
social development are critical for upward mobility. In contrast, 
advanced economies face trade- offs between stringent environ-
mental standards and economic growth, indicating the chal-
lenges of sustaining competitiveness amid regulatory constraints.

One notable outcome of this research is the consistent im-
portance of HDI across all levels of competitiveness. This 
finding highlights that investing in human capital through ed-
ucation, healthcare, and social services is vital for both climb-
ing the competitiveness ladder and maintaining a solid position. 
Additionally, the nuanced effects of corruption and social prog-
ress on competitiveness at different levels reaffirm that gover-
nance reforms and social improvements are crucial for emerging 
economies, but also for those at the top tiers, such as Canada, 
Finland, the UK, and Japan.

Finally, the analysis of predicted values for 2018 and 2023 in-
dicates a general global improvement in competitiveness, with 
several emerging economies moving up the competitiveness 
scale. This positive trajectory suggests that global efforts to en-
hance infrastructure, technological readiness, and institutional 
capacity are bearing fruit. However, the study also illustrates 
that progress is uneven. Some nations, particularly in Sub- 
Saharan Africa and South Asia, have made significant strides, 
while others, such as South Africa and Brazil, have faced set-
backs. These declines highlight the ongoing challenges related 
to political governance, economic stagnation, and innovation 
that may hinder sustained competitiveness.

9   |   Policy Implications

Low Competitiveness Economies, governance reforms should be 
a top priority for economies with high corruption and weak in-
stitutions. Strengthening anti- corruption frameworks, ensuring 
judicial independence, and enhancing transparency will help 
build investor confidence and stabilise the economy (e.g., Brazil, 
Nigeria). Investments in human capital, especially in education, 
healthcare, and social infrastructure, are essential for long- term 
growth (e.g., Bangladesh, South Africa). To shield from external 
shocks and the short- run trade- off, diversifying trade partners 
and encouraging domestic production will support economic 
stability. Reforming regulatory frameworks and improving gov-
ernment efficiency will further enhance institutional capacity 
(e.g., Mexico, Indonesia).

Middle Competitiveness Economies, middle- tier countries 
should focus on improving institutional quality and diversifying 
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their economies. Strengthening regulatory frameworks and in-
vesting in R&D and innovation will foster competitiveness (e.g., 
India, Thailand). While environmental regulations are import-
ant, they must be implemented gradually to avoid harming in-
dustrial output. Labour market flexibility and social protection 
will ensure that vulnerable populations are not disproportion-
ately impacted by these transitions.

High Competitiveness Economies, for high- tier economies, 
sustaining innovation- driven growth is key. Continued invest-
ment in advanced technologies and sustainable industries will 
help maintain competitiveness (e.g., Germany, Japan). These 
economies should foster public- private partnerships for green 
technology and collaborate on international environmental gov-
ernance to balance sustainability with economic performance. 
Ensuring inclusive growth by addressing income inequality, en-
hancing social mobility, and adapting the workforce will further 
strengthen economic dynamism (e.g., Canada, Sweden).

This study examines the impact of Corruption and Governance, 
Environmental Performance, Economic Dynamics, and HDI 
on global competitiveness across different country categories 
for 2018 and 2023. While the analysis provides valuable cross- 
sectional insights, several limitations must be acknowledged. 
First, the focus on a specific set of variables, though grounded in 
theory and prior research, may not capture the full complexity of 
global competitiveness. Additionally, the study is heavily quanti-
tative, lacking qualitative insights into how cultural, institutional, 
and geopolitical factors interact with the analysed variables. The 
analysis is restricted to two specific years due to data availability; 
expanding the timeframe could offer deeper insight into long- 
term trends. Moreover, regional trade agreements and geopolit-
ical dynamics—both critical drivers of competitiveness—were 
not examined. Methodologically, the sample includes 43 coun-
tries with complete data across all variables for both 2018 and 
2023. While this ensures consistency, it may introduce a degree 
of selection bias by excluding countries with incomplete records, 
though the selection was not based on competitiveness levels. The 
data used is drawn from internationally recognised sources and 
did not require imputation, minimising concerns about missing 
data. Finally, although endogeneity—especially reverse causal-
ity between competitiveness and indicators like HDI—remains a 
possible concern, the use of an Ordered Probit Regression Model 
mitigates this to some extent by focusing on ordinal classifica-
tion rather than direct causal inference. Nonetheless, future re-
search could apply panel data models or instrumental variable 
techniques and incorporate qualitative case studies to strengthen 
causal interpretation and deepen contextual understanding.
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