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Abstract

This study examines how GDP per capita, education level, population size, territorial
extent, and governance quality shape export sophistication (EXPY) in 149 countries, in the
period between 2007 and 2022. Using regression analysis at two benchmark years (2007 and
2022), with EXPY constructed from detailed international trade data, we track the global
trajectory of sophistication and the stability of the factors that determine it. We document a
broad-based rise in EXPY, with the largest gains among high-income countries and more
heterogeneous dynamics across middle- and low-income groups. In both years, GDP per
capita is statistically significantly associated with higher EXPY; human capital exerts a
positive effect that becomes more pronounced by 2022; population size shows a moderate
yet consistent positive association; territorial extent remains negative but statistically
insignificant; and the rule of law shifts from a weakly negative to a weakly positive
association by 2022. The results are consistent across alternative model specifications and
affirm the central role of economic development and human capital, supported by
institutional quality, in upgrading export structures.

Key words: export sophistication, economic complexity, economic development,
human capital, institutional quality.

EKOHOMCKE U THCTUTYIHIMOHAJIHE
JETEPMUHAHTE COOPUCTUIIUPAHOCTHU U3BO3A

AnCTpaKT

OBo ucrpaxuBame ucrnuryje kako bJII1 o craHOBHUKY, HUBO 00pa30Bama, BeIU-
YUHA CTAHOBHHIITBA, TEPUTOPUjATHH OOUM U KBAIHTET YIpaBlbamba OOJIUKY]y codu-
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crurmpanoct m3Bo3a (EXPY) y 149 zemarsa y mepuoxy usmehy 2007. u 2022. roxuse.
Kopucrehu perpecnony anaimmsy y nse pedepentse roguse (2007. u 2022.), npu yemy
je EXPY koHcTpyncaH Ha OCHOBY A€TaJbHHX ITOJaTaka O MelyHapomHO] TPrOBHHH,
MPaTHMO TIIOOATHU TOK COPUCTUIIMPAHOCTH U CTAOMIHOCT (haKkTopa Koju je oapehyjy.
Benexumo mmpoko pacrnpoctpamet pact EXPY, ¢ Hajsehum nomarima mel)y 3emiba-
Ma ca BHCOKHM JJOXOTKOM, Y3 XeTepOTreHHje TMHAMUKE y TpyIamMa 3eMajba ca CPeABUM
U HUCKUM JOXOTKOM. Y 00e romune, B/II1 mo cTaHOBHUKY je CTaTHCTHYKU 3HAYajHO
nose3aH ca BumuM EXPY; jpyacku kanurtan uMma mo3uTHBaH edexar koju 1o 2022.
TOJIMHE TI0CTaje M3PKECHHjH; BEINMUMHA CTAHOBHHMINTBA NOKa3yje YMEpEHy, ajl KOH3HU-
CTEHTHY [O3WTUBHY [TOBE3aHOCT; TEPHUTOPHjaTHN OOMM OCTaje HeraTHBaH, ajli CTATUCTUYKA
Oe3HauajaH; a BaJaBUHA IPaBa Ipesa3u ca c1abo HeraTMBHE Ha c1a00 MO3UTHBHY MOBE3a-
HocT 10 2022. roqune. Pesynraty ¢y KOH3UCTEHTHH KPO3 Pa3IMIUTE MOJEIICKE CIIeIU(H-
Kalyje ¥ oTBplyjy KIby4HY yJI0TY eKOHOMCKOT pa3Boja H JbYACKOT KaluTala, y3 MOAPIIKY
MHCTUTYLIMOHAJIHOT KBAJIUTETA, y YHaIpehewy U3BO3HUX CTPYKTYpa.

KibyuHe peun:  cCOMHCTULMPAHOCT W3B0O3a, CKOHOMCKA KOMILIEKCHOCT, €KOHOMCKH
Pa3BOj, JbYICKU KalUTal, MHCTUTYIIMOHAIHU KBAJIUTET.

INTRODUCTION

The level of sophistication within a country’s exports plays an im-
portant role in shaping its economic development and integration into the
global economy. It goes beyond economic diversification, playing a key
role in fostering technological innovation and attracting the attention of
both economic theorists and practitioners. Understanding the dynamics and
determinants of export sophistication is crucial for designing effective eco-
nomic and trade policies to enhance sustainable development and global
competitiveness. This paper analyses the impact of key economic and in-
stitutional factors on export sophistication, as measured by the Export So-
phistication Index (EXPY).

Motivated by seminal research, such as the paper of Hausmann,
Hwang, and Rodrik (2006), which underlined the key role of export struc-
ture, measured by EXPY, in driving economic growth, as well as other
scholarly endeavours that have explored the factors underpinning export
sophistication, this paper seeks to broaden insight into how export struc-
tures evolve and strengthen. This study aims to explore the influence of
economic resources, human capital, and institutional frameworks on coun-
tries’ capacity to sustain and develop export sophistication. Particular at-
tention is given to identifying economic and institutional features that sup-
port the improvement of export composition and promote long-term eco-
nomic growth.

Through quantitative analysis, the paper investigates changes in ex-
port sophistication from 2007 to 2022. The period captures global struc-
tural transformations, from the 2007 pre-crisis to the 2022 post-pandemic
trade context. This comparison isolates long-term changes from short-term
volatility. It aims to uncover key economic and institutional factors influ-
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encing export sophistication, providing insights for policymakers, re-
searchers, and practitioners interested in promoting economic sophistica-
tion and development. To better understand the structure and dynamics of
global trade, the research uses the EXPY as a key indicator of economic
development and competitiveness. EXPY is calculated for 149 countries
using HS codes to assess each product’s contribution to export sophistica-
tion. The findings are expected to offer valuable guidance for policymak-
ers, emphasising the importance of improving institutional infrastructure
and investing in human capital to achieve a high level of export sophistica-
tion.

The organisation of this study reflects the progression from theoret-
ical background to empirical analysis. After the introductory section, the
literature review synthesises key theoretical perspectives and empirical
findings relevant to the research topic. The methodology section outlines
the data sources, the construction of the export sophistication index, and
the analytical approach employed. The subsequent section presents and
discusses the empirical results, including both descriptive and regression
analyses. Finally, the conclusion summarises the principal findings and of-
fers suggestions for future research directions.

LITERATURE REVIEW

How a nation’s export composition affects its economic growth has
attracted substantial attention in economic literature. This review examines
several key studies that shed light on this relationship, highlighting the im-
portance of export sophistication in driving economic development.

Hausmann et al. (2006) argue that not all exports are equal in their
impact on economic growth. They introduce the concept of the EXPY,
which captures the average productivity level implied by the types of goods
a country exports. Their study shows that countries specialising in higher-
income exports tend to experience faster economic growth, indicating the
benefits of specialisation in high-productivity exports. Continuing from the
discussion on export sophistication, Xu (2010) challenges the perception
of China’s exceptional export sophistication, suggesting that its success
can be attributed to improvements in education, government policies, and
integration into the global market. This perspective provides a clearer un-
derstanding of China’s role in global economic dynamics. Anand, Mishra,
and Spatafora (2012) emphasise the importance of education, market open-
ness, and efficient information exchange in enhancing the quality of ex-
ports. Their argument underscores the necessity for countries aspiring to
achieve rapid economic advancement to prioritise enhancing export so-
phistication through educational reforms and market liberalisation. Build-
ing on the notion that not all exports contribute equally to economic
growth, Poghosyan and Kocenda (2016) delve deeper into the determinants
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of export sophistication, shedding light on the role of GDP per capita, in-
stitutional quality, and market openness, and reinforcing the idea that di-
versified exports are crucial for sustainable economic development.

Expanding on the examination of export sophistication, Weldemi-
cael (2012) highlights the positive impact of foreign direct investment
(FDI) on export complexity, particularly in countries with weaker institu-
tional environments. The author also highlights the importance of targeted
policies to facilitate technology transfer and reduce trade costs, especially
for countries with lower incomes. In contrast, Saadi (2012) examines how
increasing export complexity may lead to the worsening of trading condi-
tions in developing countries. His findings highlight the importance of
adopting multidimensional strategies to improve export quality and tech-
nological advancement, emphasising the complexity and depth of the link
between export sophistication and trade dynamics. Weldemicael’s (2014)
research further emphasises that countries with lower incomes face pro-
nounced technological challenges in attempting to enhance the sophistica-
tion of their export products. The key finding of the study indicates that
high costs of technology transfer and trade are significant barriers for these
countries, limiting their ability to effectively integrate into global value
chains with products of higher value added. The results highlight the im-
portance for these countries to identify and address the barriers hindering
the enhancement of their export sophistication. This entails the crucial role
of targeted policies aimed at facilitating access to advanced technologies
and reducing trade costs, which are essential for their economic develop-
ment and progress.

Lin, Weldemicael, and Wang (2016) offer valuable insights as they
explore how export sophistication correlates with income growth. This re-
search addresses an important gap in the literature by evaluating whether
rising export sophistication contributes to economic advancement in Sub-
Saharan African countries. Analysing panel data from 1981 to 2000 and
applying instrumental variables (IV) methods along with a heteroskedas-
ticity-based identification strategy, the authors show that a 1% rise in the
sophistication index corresponds to a 0.08% long-term gain in GDP per
capita. This result is significant because it indicates that changes in export
sophistication within a country can stimulate income growth, even in econ-
omies with historically low levels of export complexity. The robustness of
these findings is further reinforced through multiple sensitivity checks and
exclusion criteria, strengthening the credibility of the conclusions.

Atasoy (2020) contributes to the literature by examining the factors
influencing export sophistication, particularly exploring how digital trans-
formation affects export complexity. Drawing on data from a sample of 61
countries and employing three distinct indicators of export complexity, the
study finds that increased digitalisation significantly enhances export so-
phistication. This work is among the first to establish a link between digital



Economic And Institutional Determinants of Export Sophistication 97

development and export structure, showing that greater use of the internet
and ICT leads to more advanced exports. In addition, the analysis identifies
institutional strength, credit availability, and research and development as
key enablers of export advancement. Nevertheless, the evidence regarding
the impact of tertiary education enrollment and foreign direct investment
is mixed. Interestingly, the study concludes that the degree of democratic
governance plays a minimal role in shaping export complexity, suggesting
that non-democratic nations, such as China, are also capable of upgrading
their export structures.

In addition to these findings, Lectard and Rougier (2018) investigate
an alternative development strategy that involves moving beyond tradi-
tional comparative advantage in order to stimulate greater export complex-
ity and product diversification. Their research examines a panel of coun-
tries from 1992 to 2012, focusing on the impact of attracting vertical FDI
and supporting new industries that deviate from a country’s traditional fac-
tor endowments. They found that developing countries that defy their com-
parative advantage tend to export more sophisticated manufactured goods.
Nonetheless, the influence on export diversification varies depending on a
country's stage of development. Nations classified as middle-income or en-
dowed with abundant natural resources benefit from diversification, while
lower-income countries experience a concentration of exports. Lectard and
Rougier (2018) also highlight the complex relationship between FDI and
export sophistication, cautioning that while FDI can boost manufacturing
exports, it may not increase manufacturing value-added, leading to partial
and potentially unsustainable industrialisation.

Several studies further refine our understanding of how various
structural, institutional, and sectoral dynamics influence export sophistica-
tion. Jarreau and Poncet (2012) validate the findings of Hausmann et al.
(2006) at the subnational level by showing that Chinese provinces special-
ising in more sophisticated exports experience faster growth. However,
their results also reveal that the benefits of export sophistication are con-
centrated in ordinary exports by domestic firms, while foreign-led pro-
cessing trade contributes less to long-term development. This highlights
the need to develop domestic productive capabilities rather than relying
excessively on foreign-led export upgrading.

According to Schott (2008), China’s export portfolio increasingly
resembles that of OECD countries, yet the valuation of these exports in
international markets remains lower. His study emphasises that structural
similarity in export composition does not necessarily translate into equal
product quality or price levels, underlining the importance of integrating
qualitative dimensions into measures of sophistication.

In addition, Zhu et al. (2010) emphasise that capital intensity, human
capital, and R&D investment play consistent and significant roles in pro-
moting export sophistication. Their findings indicate that institutional qual-
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ity can moderate the often negative effects of natural resource abundance,
allowing countries with stronger governance to leverage resource wealth
for export upgrading. The role of institutional quality is similarly under-
scored by Ullah et al. (2024), who show that both human capital and insti-
tutional strength significantly contribute to export sophistication in OECD
countries, with energy consumption also emerging as a relevant factor.

Fan, Anwar, and Huang (2018) introduce cultural diversity as an ad-
ditional dimension. Their panel analysis of 85 countries between 1995 and
2014 shows that cultural heterogeneity expands a country’s technological
frontier, thus enhancing the level of export sophistication. However, the
effect on its growth rate is found to be less robust and model-dependent.

Moreover, Nguyen (2016) demonstrates that trade liberalisation, es-
pecially tariff reduction and deepened integration into free trade agree-
ments, improves Vietnam’s industrial export sophistication. This effect is
more pronounced in non-manufacturing sectors, indicating sectoral varia-
tion in policy effectiveness.

Fortunato and Razo (2014) focus on the broader structural transfor-
mation process, arguing that many middle-income countries become stuck
at intermediate levels of export sophistication due to weak industrial and
educational policy frameworks. Their work underscores that productive ca-
pabilities are not passively acquired but must be actively cultivated through
coordinated policy interventions.

Lall, Weiss, and Zhang (2006), in one of the earliest attempts to
quantify export sophistication, find that medium-level sophistication prod-
ucts grew fastest in world trade, challenging assumptions that only high-
tech exports drive growth. Their work laid the empirical groundwork for
later developments, including the EXPY and PRODY measures.

Finally, Zhang and Yang (2016) examine the link between intellec-
tual property rights (IPR) protection and export sophistication. They find
that stronger IPR regimes improve sophistication in both developed and
developing countries, operating through channels such as R&D, foreign
direct investment, and imports, although the dominant mechanism differs
by development level.

Taken together, the reviewed literature demonstrates that export so-
phistication is shaped by a wide range of economic, institutional and struc-
tural factors. While traditional determinants such as FDI, education and
governance quality remain central, recent studies point to the growing im-
portance of additional influences such as sectoral differences, cultural and
technological capabilities, and energy use. These findings suggest that the
process of upgrading export structures is more complex and context-de-
pendent than previously assumed.

This body of research highlights the need for an integrated analytical
approach that considers both the resource base of a country and its institu-
tional and strategic capacity. Building on these insights, the present study
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focuses on a core set of explanatory variables that are theoretically
grounded and empirically supported, with the goal of assessing their com-
bined effect on export sophistication across a broad cross-country sample.
Accordingly, this study seeks to offer new empirical evidence on how key
economic and institutional variables jointly shape export complexity,
thereby informing strategies for long-term development.

METHODOLOGY

Evaluating the technological advancement of a nation’s export basket
offers valuable perspective on its developmental trajectory. In their influen-
tial study What You Export Matters, Hausmann et al. (2006) introduced a
quantitative framework for measuring export sophistication. They proposed
the Product Technological Sophistication Index (PRODY), which serves to
approximate the implicit technological intensity of goods. Products largely
manufactured and exported by high-income nations are typically classified
as advanced or high-value goods (World Bank, 2013, p. 39).

The initial step involves constructing the PRODY index. This is cal-
culated as the GDP per capita of exporting countries, weighted by their
respective shares in the global export of a given product, thereby reflecting
the typical income level tied to that good. If countries are indexed with j
and goods with /, the total export of a country is defined as:

Xj =X X, (1)
If the GDP per capita of country j is denoted by Y}, then the productivity
level associated with product k&, PRODYj, is equal to:

Gy

PRODY, = zjréﬁg )
J\x.
J

The numerator in the PRODY formula reflects the contribution of a
given product to a country’s total exports, while the denominator reflects
that product’s global export share. This ratio is used to weight each coun-
try’s income level to compute the product’s sophistication.

To further evaluate productivity within a nation’s export mix, Haus-
mann et al. (2006, p. 9) introduced the EXPY index. EXPY calculates the
weighted mean of PRODY scores for the full range of a country’s exported
products, where each product’s share in total exports serves as the weight.
The EXPY value approximates the expected GDP per capita based on a
country’s export composition. It is derived by summing the PRODY scores
of all exported goods, each adjusted according to their export share. In this
context, products exported more heavily by higher-income countries are
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ranked above those mainly sold by economies with lower GDP per capita
(World Trade Organization & UNCTAD, 2012, p. 27).

Our research examines a comprehensive sample of 149 countries,
segmented according to the World Bank’s country classification over the
period from 2007 to 2022. The selection of the two endpoints, 2007 and
2022, allows for a focused comparison of pre-crisis and post-pandemic
global economic environments. This comparative approach helps isolate
long-term shifts in export sophistication from short-term volatility, provid-
ing a clearer understanding of the structural drivers of change over a 15-
year horizon. The sample comprises 44 high-income countries, 43 upper-
middle-income countries, 44 lower-middle-income countries, and 18 low-
income countries. EXPY values were calculated by analysing export data
for each year within this 16-year period. By examining this diverse set of
countries over a substantial timeframe, we aim to uncover the distinct eco-
nomic and institutional factors that drive export sophistication and their
implications for economic development. The Harmonized Commodity De-
scription and Coding System was used for export classification at the 6-
digit level, which includes detailed categorisation of over 5,000 products,
enabling precise measurement and analysis of export sophistication for
each country included in the sample.

EXPY; = %, () PRODY, 3)

The EXPY values can range from 0 to +oo. Higher PRODY values
indicate a more sophisticated product, while higher EXPY values indicate
a more sophisticated export portfolio of a country.

The analysis uses updated data from 2007 and 2022 to capture the
progression of export sophistication over time. The core explanatory vari-
ables include income per capita, educational attainment, population size,
territorial extent, and governance quality as captured by the World Bank’s
Rule of Law indicator. The study relies on secondary data sources, partic-
ularly the BACI trade dataset provided by CEPII (2024). GDP per capita,
adjusted for purchasing power parity (PPP) and expressed in constant 2017
prices, were retrieved from the World Bank repository. Education data is
obtained from the UNDP (2024), while population and land area statistics
were also sourced from the World Bank. The Rule of Law Index, com-
monly employed as a measure of institutional effectiveness, is included to
capture governance effects on export performance.

The selection of the five explanatory variables (GDP per capita,
educational attainment, population size, territorial extent, and governance
quality) is grounded in empirical and theoretical research on export sophis-
tication. GDP per capita is a commonly used proxy for a country’s level of
development and productive capacity, and it plays a central role in the
EXPY index as introduced by Hausmann et al. (2006). Educational attain-
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ment reflects the quality of human capital and the ability of the labour force
to engage in knowledge-intensive production. This link is confirmed by
Anand et al. (2012) and Zhu and Fu (2013). Population size is included to
capture the potential scale of domestic markets and labour supply, which
supports diversification and the upgrading of export structures, as sug-
gested by Kocenda and Poghosyan (2018). Territorial extent serves as a
proxy for access to natural resources and potential logistical challenges that
could influence trade performance. Finally, governance quality, proxied by
the Rule of Law index, captures institutional effectiveness. This factor is
highlighted in both Levchenko (2007) and Zhu and Fu (2013) as significant
for enabling export upgrading. Other studies have also explored the rele-
vance of additional factors such as foreign direct investment, trade open-
ness, or research and development intensity (Atasoy, 2020; Weldemicael,
2013). While these are certainly valuable, the present study focuses on a
set of core variables that are widely used in the literature and available
across a broad cross-country sample. This approach ensures consistency
and comparability, while leaving room for future extensions that might in-
clude more specialised indicators.

The regression analysis uses the logarithm of most variables to fa-
cilitate the interpretation of coefficients and manage heteroscedasticity, en-
abling a more precise comparison of changes between the two observed
years. This method provides deeper insights into how underlying economic
and institutional factors influence countries’ ability to participate in the
global trade of high-value products.

RESULTS AND DISCUSSION

Table 1 presents detailed results of the descriptive statistics of EXPY
from 2007 to 2022. The analysis shows a gradual increase in the average
EXPY values, ranging from $16,987.33 in 2007 to $20,349.06 in 2022. This
trend indicates a consistent improvement in the export capacities of the ob-
served countries. Significant fluctuations in the minimum and maximum
EXPY values, as well as in the ranges between them, are particularly pro-
nounced during 2013 and 2014. During these years, Macau had the highest
maximum EXPY values. The data reflects variability in export performance
among countries, while the overall upward trend suggests a general improve-
ment in countries’ ability to generate value through exports.

The analysis of EXPY value changes from 2007 to 2022, as shown
in Table 2, and reveals differences among countries based on their income
levels. Among high-income countries, 90.9% experienced an increase in
EXPY values. Within this group, island nations and small countries rec-
orded the most significant changes in EXPY values. Significant declines
were primarily observed in countries geographically distant from their ma-
jor trading partners. Middle-income countries constitute a highly heteroge-
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neous group. Among upper-middle-income countries, 74.4% experienced
growth, while 25.6% saw a decrease in EXPY values. Among lower-mid-
dle-income countries, 79.5% experienced growth, with a decline recorded
in 20.5% of countries. Most countries experienced an increase in EXPY
values, while the largest declines, similar to those in high-income countries
were observed in geographically distant or sparsely populated countries.
The percentage of low-income countries that experienced an increase in
EXPY values from 2007 to 2022 is 72.2%. Within this group of countries,
a decline in EXPY values was recorded in 27.8% of countries. Those ex-
periencing the most significant declines face numerous political, economic,
social, and other societal challenges.

Table 1. Descriptive statistics for EXPY (USD)

Year Obs. Average SD Minimum Maximum  Range

2007 149 16987.33 7413.166 2934.777 3576823 32833.45
2008 149 1723227 6913.671 2973.506 35760.61 32787.1

2009 149 16577.83 6668.183 4218.215 34285.05 30066.84
2010 149 17230.45 7042.196 3997.254 37805.27 33808.02
2011 149 1774195 7339.575 3916.254 44182.88 40266.63
2012 149 18038.56 7369.431 4693.014 45186.46 40493.45
2013 149 18277.04 7760.443 4761.773 55858.78 51097.01
2014 149 18474.86 7694.435 5546.497 61629.68 56083.18
2015 149 18556.54 7726.065 4935.073 51577.65 46642.58
2016 149 18792.03 7762.843 4951.782 51181.04 46229.26
2017 149 1929522 8050.996 4741378 51970.94 47229.56
2018 149 19725.81 8340.583 4175.437 54136.61 49961.17
2019 149 20036.7 8455.188 4755.751 50245.8 45490.05
2020 149 18545.38 7986.627 5548.604 45738.61 40190.01
2021 149 1972728 8537.089 6043.203 49960.85 43917.65
2022 149 20349.06 8666.788 5376.983 53232.77 47855.79

Source: Authors’ calculation

Table 2. Number of Countries with Increase or Decrease in EXPY Values

from 2007 to 2022
Increase Decrease
(%) (%)
High income 40 90.9 4 9.1
Upper-middle income 32 74.4 11 25.6
Lower-middle income 35 79.5 9 20.5
Low income 13 72.2 5 27.8

Source: Authors’ calculation
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Determinants of EXPY

In the continued examination, the seminal study by Hausmann et al.
(2006) was replicated, focusing on the analysis of factors influencing dif-
ferences in export sophistication among countries, as measured by the
EXPY indicator.

The following tables present the outcomes of our analysis concern-
ing the factors influencing disparities in export sophistication across na-
tions, as measured by the EXPY indicator. Table 3 encapsulates the results
of regression analysis for the year 2007, while Table 4 delineates the find-
ings for the year 2022. The variables under scrutiny encompass GDP per
capita (In_GDPpc), human capital (hum_cap), population size (In_pop),
land area (In_area), and the rule of law, indicative of institutional quality.

Table 3. Regression Analysis Results for 2007

Dependent Variable: log EXPY in 2007
@ 2 3) @ )
In_GDPpc 0.379™ 0.339™ 0.331™ 0.331™ 0.363™
(0.0234) (0.0315) (0.0299) (0.0304) (0.038)

In_hum_ cap 0.134 0.170" 0.170" 0.168"
(0.0966) (0.0946) (0.0953) (0.0928)
In_pop 0.0468™"  0.0496™ 0.0501™™"
(0.0102) (0.0194) (0.0190)
In_area -0.0026 -0.0089
(0.0153) (0.0152)
ruleoflaw -0.0591"
(0.0304)
Constant 6.158™ 6.268™" 5.533™ 5.521" 5.287"
(0.230) (0.204) (0.251) (0.259) (0.316)
Observations 149 147 147 147 147
F-statiscis ~ 262.48 164.24 122.06 90.85 81.06
R-squared 0.727 0.739 0.769 0.769 0.774

Notes: Values in parentheses denote robust standard errors corrected for heteroskedasticity
using the HC1 method. The VIF test was used to detect multicollinearity, and the results
confirmed no significant multicollinearity (average VIF = 3.03). Significance levels are
indicated as follows: “*p <0.01, *p <0.05, p <0.1.
Source: Authors’ calculation

The regression coefficients on GDP per capita exhibit strong
statistical significance in both 2007 and 2022, suggesting a persistent effect
of economic development on export complexity. The minimal variation in
coefficient magnitude between the two years indicates stability in this
relationship, reinforcing the idea that higher-income countries are better
positioned to export technologically advanced goods. This aligns with
economic complexity theory. Each 1% rise in GDP per capita corresponds
to a measurable gain in export sophistication, specifically 0.363% in 2007
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and 0.297% in 2022. This implies that income growth enables nations to
invest in education, infrastructure, and technology, factors that enhance
their global competitiveness.

Table 4. Regression Analysis Results for 2022

Dependent Variable: log EXPY in 2022

1) (2) 3) “) (5)
In_GDPpc 0.357*" 0.324™" 0.310™ 0.310™" 0.297*"
(0.0182) (0.0275) (0.0265) (0.0266) (0.0335)
In_hum_cap 0.106 0.163™ 0.164™ 0.166™
(0.0761) (0.0824) (0.0824) (0.0827)
In_pop 0.0337*" 0.0462™"" 0.0459™"
(0.0104) (0.0163) (0.0164)
In_area -0.0117 -0.0094
(0.0120) (0.0415)
ruleoflaw 0.0220
(0.0228)
Constant 6.476™" 6.554™" 6.033™" 5.970™" 6.060™""
(0.182) 0.177) (0.249) (0.251) (0.288)
Observations 149 148 148 148 148
F-statiscis 382.45 196.66 136.17 102.44 84.43
R-squared 0.770 0.772 0.792 0.793 0.794

Notes: Values in parentheses denote robust standard errors corrected for
heteroskedasticity using the HC1 method. The VIF test was used to detect
multicollinearity, and the results confirmed no significant multicollinearity (average VIF
=3.22). Significance levels are indicated as follows: **p <0.01, *p < 0.05, p <0.1.
Source: Authors’ calculation

In addition to GDP per capita, human capital emerges as a key de-
terminant of export complexity across countries. Its role underscores how
a skilled workforce enables firms to engage in the production and interna-
tional sale of technologically advanced goods. In 2007, human capital ex-
hibited a favourable and statistically validated contribution to export up-
grading, with a 1% increase in human capital linked to a 0.168% improve-
ment in export sophistication. By 2022, the influence of human capital on
export complexity reached statistical significance at the 5% threshold
across multiple models. This growing significance highlights the increas-
ing relevance of human capital in the shift toward knowledge-intensive in-
dustries. Accumulated skills contribute to labour productivity within firms
and facilitate the absorption of advanced foreign technologies, ultimately
raising the technological profile of national exports (Yang, 2019).

When analysing the effect of population size on the EXPY indicator
across 2007 and 2022, a slight reduction in coefficient values is evident. In
2007, population size was positively associated and statistically meaning-
ful. An increase of 1% in the population variable led to a 0.0501% increase
in EXPY, compared to a 0.0459% rise in 2022. Despite the decrease, the
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impact remains relatively stable, indicating the importance of labour sup-
ply and domestic market scale in export upgrading. Countries with larger
populations can utilise this as a competitive edge when integrating into
global value chains. Supporting findings from Kocenda and Poghosyan
(2018), our results reinforce the idea that economic scale shapes the diver-
sity of products a country is capable of manufacturing and trading, along-
side the robust and persistent role of per capita income and demographic
scale in shaping export complexity.

The impact of land area (In_area) remains negative in both years,
but statistically insignificant. While geographic size may reflect resource
abundance, the findings suggest that logistics, market connectivity, and in-
stitutional strength are more critical. Larger nations may struggle with in-
ternal distribution, facing greater costs and complexity, especially in sec-
tors requiring fast and reliable delivery.

Regarding institutional quality, as captured by the Rule of Law in-
dex, the analysis reveals a shift: a negative association in 2007 and a
weakly positive one in 2022. This may signal improved institutional impact
on trade dynamics over time (Zhu and Fu, 2013). However, contrary to
expectations, a negative correlation between institutional performance and
export advancement persists in some developing economies, particularly
in lower-middle-income countries. As noted by Cabral and Vega (2010),
elevated corruption levels serve as a major barrier to improving export
quality. These findings suggest that a deeper investigation into the role of
governance and institutional effectiveness is warranted.

The differences in coefficient values across the two observed years
should be viewed in the context of profound global transformations that
occurred between 2007 and 2022. The pre-crisis world in 2007 was shaped
by a different trade logic, with stable global value chains, slower digital
integration, and less concern over systemic risks. After the 2008 financial
crisis, many emerging economies shifted towards industrial upgrading and
export diversification strategies (Rodrik, 2009). The post-pandemic econ-
omy of 2022, however, reflects an accelerated shift toward digitalisation,
reconfigured global production networks, and stronger emphasis on insti-
tutional resilience and technological capacity (Baldwin, 2017; UNCTAD,
2022). These global dynamics likely influenced why GDP per capita’s im-
pact slightly declined, while human capital gained importance. Moreover,
the growing significance of population size and the trend reversal in the
institutional variable (rule of law) may signal a broader shift from static
economic indicators toward dynamic, knowledge-based, and governance-
oriented drivers of export sophistication.
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CONCLUSION

The paper analyses key economic and institutional determinants of
export sophistication. Over the period from 2007 to 2022, there has been a
gradual increase in the average value of the index (EXPY), indicating a
global trend of improving export capacities. However, the analysis shows
significant differences in the dynamics of the export sophistication index
among countries with different income levels. High-income countries have
experienced the greatest growth in EXPY values, confirming that their eco-
nomic development and technological superiority provide a strong founda-
tion for producing and exporting highly sophisticated products. On the
other hand, middle and low-income countries also show improvements in
export sophistication, although they face specific challenges such as higher
trade costs and limited access to advanced technologies.

The analysis conducted in this study provides a comprehensive in-
sight into the dynamics and determinants of export sophistication. The re-
search clearly demonstrates how economic development, education, demo-
graphic factors, and institutional quality collectively influence countries’
ability to enhance their export profiles. Regression analysis indicates that
an increase in GDP per capita directly affects the export of more sophisti-
cated products. The results underscore the importance of human capital,
measured by years of education, as a crucial factor in improving export
sophistication. Statistically significant coefficients in the regression mod-
els for 2007 and 2022 confirm that investing in education enables countries
to produce highly sophisticated products, directly impacting their compet-
itiveness in the international market.

The analysis shows that population size has a positive impact on ex-
port sophistication. Countries with larger populations have the potential for
larger internal market capacities and the ability to produce a more diverse
range of sophisticated products. Geographic vastness shows a negative cor-
relation with EXPY values, but it did not reach statistical significance. Alt-
hough coefficients for the Rule of Law were not statistically significant in
all models, a change in trend from negative to positive over time was ob-
served. This change may indicate the importance of institutional infrastruc-
ture for the development of advanced industries and technologically so-
phisticated products. Stable and efficient institutions can create more fa-
vourable conditions for economic development and innovation.

These findings point to a complex interdependence between eco-
nomic, educational, demographic, and institutional factors in shaping coun-
tries’ export sophistication. Policies focused on enhancing economic de-
velopment, investing in education, supporting demographic growth, and
strengthening the institutional framework have the potential to signifi-
cantly improve export performance. The results of this study highlight the
importance of an integrated approach and synergy of different aspects of
national policy, which has been key to ensuring countries’ competitiveness
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in the global market. This approach contributes to current economic suc-
cess and lays the foundation for long-term sustainability and progress, pro-
moting the development of more sophisticated exports that reflect compre-
hensive national efforts toward economic advancement.

In future research, it is necessary to further analyse the results for
specific groups of countries to obtain a broader picture of the impact of
these factors on countries’ export performance. Segmentation can provide
a deeper insight into the dynamics shaping export sophistication in differ-
ent economic and social contexts. Understanding the specific challenges
and opportunities faced by different groups of countries is essential for for-
mulating effective strategies that promote progress in export sophistication.
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EKOHOMCKE U MTHCTUTYIUUOHAJIHE JETEPMUHAHTE
COPUCTUIIMPAHOCTHU N3BO3A

Bophe hysosuh', Hesena BecennnoBuh?3
'Bucoxka nocnoBHa mkoja crpykosrux cryauja’y Hosom Cany, Hosu Can, Cp6uja
2WucTutyT 3a undopManuone Texnosoruje Kparyjepan, Yuusepsurer y Kparyjesiy,
Kparyjesan, CpOuja
3JlemapT™aH 3a JUTUTAIHY EKOHOMM]y, IHCTUTYT EKOHOMCKHUX Hayka, beorpan, Cpouja

Pe3ume

Pap aHanmm3upa eKOHOMCKE W HHCTUTYIMOHAHE (haKTope KOju YTHdy Ha COQUCTULH-
paHoCT M3B03a, TIpH YeMy ce (HOKycHpa Ha yropeaHy aHanmusy usmely 2007. u 2022. romu-
He. Kopucrehn nnaexc EXPY kao Mepy TEXHOJOIIKE ¥ BPETHOCHE CTPYKTYpPE U3BO3HOT
noptdoiuja 3eMasba, HCTpaXkMBambe 00yxBaTa y3opak of 149 3emarpa pa3nuuTor HUBOA
pasBoja. [lepuox ucrpaxuBama oOyxBara /iBa 3HaUajHa TPEHYTKA y CBETCKO] €KOHOMU]H:
npenxpmsHn nepuon 2007. ToAMHE U MOCTIAHAEMU]jCKY TobarHy ekoHomujy 2022. romm-
He. Llwsb paza je 610 1a ce yTBpIM Kako Ce penaTiBHA BAKHOCT €KOHOMCKHX U HHCTHUTYIIU-
OHAJIHUX JICTEPMUHAHTH MEHaJla Y YCIOBUMA Ty OOKHX TIIO0ATHHUX TpaHC(opMaIyja.

Pesynrarn mokasyjy KOHTHHyHpaHHu pact npoceure BpenHoct EXPY mHnekca y mo-
CMaTpaHoOM IEpPUOTY, IITO yKa3yje Ha II00aTHO yHanpeleme criocoOHOCTH 3eMasba 1a U3~
Be3y COPUCTUIIMPaHHUje pou3Boe. MelhyTiM, youeHe cy 3HayajHe pasimke mMely rpymna
3eMaJba. 3eMJbE Ca BHCOKUM JOXOTKOM Oerexxe Hajsehn Hampesak, JOK 3eMJbe ca HIDKUM
JIOXOTKOM TIOKa3yjy YMepeHe IMOMake, OrpaHHYeHE BHCOKMM TPOIIKOBMMA TPrOBHHE,
TEXHOJIOLIKUM Oapyjepama U HeJOBOJbHUM HHCTUTYLIMOHATHUM KallalUTeTUMa.

Perpecrnone anamize motephyjy aa je BAII mo craHOBHMKY Haj3HAYajHUjU MOKpETay
co(hMCTHIMPAHOCTH N3B03a y 00a MocMaTpaHa TpeHyTKa. Jby/ICKH KarmuTal, MepeH mpocey-
HHM TroJiiHamMa 00pa3oBama, 001ja Ha 3Hadajy y 2022. TouHH, ITO o/jpaXkaBa MoTpedy 3a
3HAEM U BEITHHAMA y IPOU3BO/IHI TEXHOJIOIIKA HANIPEHHUX IIPOM3Boia. Beminna cra-
HOBHHMILTBA MMa cTabHIIaH MO3UTHBAH eekaT Ha COPUCTHUIIMPAHOCT H3B03a, JIOK MOBPIIIH-
Ha TEPUTOpHje U Jajbe MOKa3yje HeraTHBHY, alli CTAaTHCTHYKN He3HauyajHy Besy. MHpekc
BJIaJIaBUHE TIpaBa, Ka0 Mepa MHCTUTYLMOHAIHOT KBAJIUTETa, OEIeKH MPOMEHY TPeH/a OJf
HEraTUBHOT' Ka MO3UTHUBHOM, LITO MOKE YKAa3UBaTH Ha MOja4yaHy yJIOTy HHCTHTYIIMOHATHE
HHPPACTPYKTYpe y OOIHMKOBAKY N3BO3HUX KallallUTeTa.

OBH HaNa3W yKazyjy Ha MoTpedy 3a HHTETPHCAHNM TTOJMTHKaMa Koje 00yXBarajy yia-
rame y 00pa3oBame, jauare HHCTHTYIIN]a, H CTPATEIIKO HCKOpUIThaBambe 1eMOrpad)CKuX U
eKOHOMCKHX NoTeHnujana. [locebaH 3Hauaj nMa yBoleme Mepa Koje cMamyjy TPOIIKOBE
Tpancdepa TexHOIOTHja U oMoryhasajy HHTErpalyjy y riodanHe jianie BpenHoctu. Merpa-
JKHBaKbE Jlaje Ipernopyke KpeaTopruma MoiuTHKa 1a (GoKycHpajy Harope Ha CTBaparme Mo-
BOJBHOT OKPYXKEHha 32 Pa3Boj U M3BO3 COPUCTULIMPAHUX MIPOU3BOJIA KAO OCHOBHOT' YCJIOBa
3a TyTOpo4YHy €KOHOMCKY OAP)KHBOCT U KOHKYPEHTHOCT.



