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Abstract: This article presents the core empirical component of a broader research on trade policy 
and economic competitiveness, focusing on the causal relationship between trade policy instruments and 
manufacturing competitiveness in developing economies. Using a balanced panel of six countries (China, 
Turkey, Indonesia, India, Malaysia, and Vietnam) over 2004–2023 (119 observations), a Fixed Effects model 
with White cross-section (period cluster) robust standard errors is estimated, selected over a Random Effects 
alternative by the Hausman specification test (χ² = 1025.36, p < 0.001). The robust model explains 91.78% of 
the variance in manufacturing value added (F = 120.61, p < 0.001). Trade openness is the strongest positive 
determinant (β = 0.098, p < 0.01), while GDP per capita is negatively significant (β = -0.0003, p < 0.01), consistent 
with structural transformation theory; tariff rates, FDI inflow, and tertiary school enrollment are statistically 
insignificant. Building on these findings and the comparative institutional experiences of China and Turkey, the 
article derives policy recommendations for Uzbekistan, emphasizing WTO accession, rationalized (rather than 
blanket) tariff protection, efficiency-seeking FDI, and targeted industrial upgrading.

Keywords: trade policy, manufacturing competitiveness, panel data, fixed effects, trade openness, global 
value chains, Uzbekistan.

Annotatsiya: Ushbu maqolada savdo siyosati va iqtisodiy raqobatbardoshlikka bag‘ishlangan kengroq 
tadqiqotning eng muhim empirik qismi taqdim etiladi — rivojlanayotgan iqtisodiyotlarda savdo siyosati vositalari 
bilan ishlab chiqarish raqobatbardoshligi o‘rtasidagi sabab-oqibat bog‘liqligi tahlil qilinadi. 2004–2023-yillarni 
qamrab olgan olti mamlakat (Xitoy, Turkiya, Indoneziya, Hindiston, Malayziya va Vetnam) bo‘yicha 
muvozanatlashgan panel ma’lumotlar (119 kuzatuv) asosida, Hausman spetsifikatsiya testi (χ² = 1025.36, 
p < 0.001) natijalariga ko‘ra Tasodifiy Ta’sirlar modeli o‘rniga Doimiy Ta’sirlar (Fixed Effects) modeli tanlandi 
va u White kesim-davr klasterli mustahkam standart xatolar bilan qayta baholandi. Yakuniy model ishlab 
chiqarish qo‘shilgan qiymatidagi o‘zgaruvchanlikning 91,78 foizini tushuntiradi (F = 120.61, p < 0.001). Savdo 
ochiqligi eng kuchli musbat omil bo‘lib chiqdi (β = 0.098, p < 0.01), aholi jon boshiga YaIM esa manfiy va statistik 
ahamiyatli ko‘rsatkichga ega (β = -0.0003, p < 0.01), bu tarkibiy transformatsiya nazariyasiga mos keladi; boj 
stavkalari, to‘g‘ridan-to‘g‘ri xorijiy investitsiyalar (TXI) va oliy ta’lim qamrovi statistik jihatdan ahamiyatsiz. Xitoy 
va Turkiyaning institutsional tajribasi asosida O‘zbekiston uchun JSTga a’zo bo‘lish, boj tariflarini oqilona 
tartibga solish, samaradorlikka yo‘naltirilgan TXIni jalb qilish va maqsadli sanoat modernizatsiyasi bo‘yicha 
tavsiyalar ishlab chiqiladi.

Kalit so‘zlar: savdo siyosati, ishlab chiqarish raqobatbardoshligi, panel ma’lumotlar, doimiy ta’sirlar modeli, 
savdo ochiqligi, global qiymat zanjirlari, O‘zbekiston.

Аннотация: В данной статье представлена ключевая эмпирическая часть диссертационного 
исследования по торговой политике и экономической конкурентоспособности, посвящённая 
причинно-следственной связи между инструментами торговой политики и конкурентоспособностью 
обрабатывающей промышленности в развивающихся странах. На сбалансированной панели данных 
по шести странам (Китай, Турция, Индонезия, Индия, Малайзия и Вьетнам) за 2004–2023 гг. (119 
наблюдений) была построена модель фиксированных эффектов с устойчивыми стандартными ошибками 



IQ
T

IS
O

D
IY

O
T

Э
К
О
Н
О
М
И
К
А

E
C

O
N

O
M

Y

YA S H I L  I Q T I S O D I Y O T  VA  TA R A Q Q I Y O T

https://yashil-iqtisodiyot-taraqqiyot.uz 673

2026-yil, avgust. 8-son, I-qism

White (кластеризация по периодам), выбранная по результатам теста Хаусмана (χ² = 1025.36, p < 0.001) в 
качестве более состоятельной альтернативы модели случайных эффектов. Итоговая модель объясняет 
91,78% вариации добавленной стоимости обрабатывающей промышленности (F = 120.61, p < 0.001). 
Открытость торговли выступает наиболее сильным положительным фактором (β = 0.098, p < 0.01), тогда 
как ВВП на душу населения оказывает статистически значимое отрицательное влияние (β = -0.0003, 
p < 0.01), что согласуется с теорией структурной трансформации; тарифные ставки, приток ПИИ и охват 
высшим образованием статистически незначимы. На основе полученных результатов и сравнительного 
институционального опыта Китая и Турции сформулированы рекомендации для Узбекистана, 
включая присоединение к ВТО, рационализацию таможенно-тарифной защиты, привлечение ПИИ, 
ориентированных на эффективность, и целевую модернизацию промышленности.

Ключевые слова: торговая политика, конкурентоспособность обрабатывающей промышленности, 
панельные данные, модель фиксированных эффектов, открытость торговли, глобальные цепочки 
создания стоимости, Узбекистан.

I N T R O D U C T I O N
Trade policy has become a central lever of national competitiveness rather than a peripheral instrument of 

border management. Countries that have strategically leveraged trade integration—China through export-led 
industrialization and Turkey through customs-union alignment with the European Union—have substantially 
upgraded their industrial and export competitiveness over the past three decades [1], [2], [3]. Yet the outcomes 
of trade liberalization across developing economies remain uneven: some countries diversified and upgraded 
their manufacturing base, while others remained locked into low-productivity, commodity-dependent production 
[5], [6].

This divergence raises a central empirical question: which trade-policy and structural variables actually 
drive manufacturing competitiveness, and which are merely correlated with it? Addressing this question is 
a prerequisite for evidence-based policy design in economies such as Uzbekistan, which is simultaneously 
liberalizing its trade regime and seeking WTO accession.

This article isolates and reports the empirical core of a larger research examining trade policy and 
competitiveness in China, Turkey, and Uzbekistan. It specifies and estimates a panel-data model of manufacturing 
value added across six developing economies, subjects it to full diagnostic testing, and translates the statistically 
robust findings into concrete policy directions for Uzbekistan.

R E V I E W  O F  L I T E R A T U R E  O N  T H E  S U B J E C T
Classical and endogenous growth theory holds that trade openness raises productivity through 

scale economies, competition, and technology spillovers [2]. Rodrik [1], [12] cautions that liberalization 
alone does not guarantee competitiveness gains and may instead trigger premature deindustrialization 
if not paired with industrial policy. Freund and Bolaky [3] find that trade openness raises income only 
in economies with flexible domestic regulation, implying that the effect of openness is conditional on 
complementary institutional capacity. Olson’s collective-action theory [8] further explains why tariff 
protection persists politically even where its economic payoff is weak: protectionist rents are concentrated 
among a small, well-organized coalition of producers, while the costs are diffused across consumers. 
This study contributes to that literature by jointly estimating trade openness alongside tariffs, FDI, GDP 
per capita, and education in a rigorously diagnosed panel framework, rather than relying on any single 
indicator in isolation.

R E S E A R C H  M E T H O D O L O G Y
The empirical analysis uses an unbalanced-free (balanced) panel of six developing economies—China, 

Turkey, Indonesia, India, Malaysia, and Vietnam—observed annually from 2004 to 2023 (N = 6, T = 20, 119 
observations). Manufacturing Value Added as a percentage of GDP (MVA) is the dependent variable, proxying 
structural depth and the capacity to move beyond primary-commodity dependence. Table 1 defines the 
explanatory variables (Table 1).
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Table 1.  De�inition of Model Variables1

Variable Symbol Defi nition
Manufacturing value 

added (% GDP) MVA Dependent variable; proxy for manufacturing competitiveness

Trade openness OPEN (Exports + Imports) / GDP, %
Weighted mean tariff  

rate TARIFF Applied tariff  rate, %

FDI infl ow FDI Net FDI infl ow, % of GDP
GDP per capita GDPc GDP per capita, constant US$
Tertiary school 

enrollment EDU Gross tertiary enrollment ratio, %

The baseline specifi cation is:
MVAit = β0 + β1 GDPcit + β2 OPENit + β3 EDUit + β4 FDIit + β5 TARIFFit + μit,
where μit = αi + vit, with αi the unobserved country-specifi c eff ect and vit the idiosyncratic error. Both Fixed 

Eff ects (FE) and Random Eff ects (RE) estimators were computed in EViews 14, and the Hausman specifi cation 
test was applied under H0: Cov(αi, Xit) = 0 (i.e., RE is consistent and effi  cient). Figure 1 summarizes the 
full estimation pipeline, from raw panel data through model selection, diagnostic testing, and fi nal robust 
re-estimation (Figure 1).

Figure 1.  Model Selection and Estimation Procedure2

The Hausman test rejected H0 decisively (χ² = 1025.36, p < 0.001), indicating that country-specifi c eff ects 
are correlated with the regressors and that RE is inconsistent; FE was therefore adopted. Post-estimation 
diagnostics on the FE residuals detected cross-sectional dependence (Pesaran CD = 0.0088; Breusch–Pagan 
LM < 0.0001) and positive fi rst-order serial correlation (Durbin–Watson = 0.374). Left uncorrected, these 
violations would compress standard errors and infl ate t-statistics, producing spurious signifi cance. The FE 
model was therefore re-estimated with White cross-section (period cluster) robust standard errors, which jointly 
correct for heteroskedasticity, cross-sectional dependence, and serial correlation.

1  Source: Compiled by the author.
2  Source: Compiled by the author.
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A N A LY S I S  A N D  R E S U LT S
Table 2 contrasts the FE and RE estimates prior to model selection. The stark divergence in sign, 

signifi cance, and explanatory power across estimators is itself evidence of the omitted-variable bias that the 
Hausman test formally detects (Table 2; Figure 2).

Table 2.  Comparison of FE and RE Estimates (pre-selection)3

Variable Fixed Eff ects (FE) Random Eff ects (RE)

GDP per capita Negative, signifi cant Positive, signifi cant

Trade openness Positive, signifi cant Insignifi cant

School enrollment Insignifi cant Negative, signifi cant

FDI infl ow Negative, signifi cant Positive, signifi cant

Tariff  rate Insignifi cant Negative, signifi cant

R-squared 0.9178 0.1375

Figure 2.  Explanatory Power: FE vs. RE Models4

Table 3 reports the fi nal, diagnostic-corrected Robust Fixed Eff ects model, which is the specifi cation carried 
forward into the policy analysis (Table 3; Figure 3).

Table 3.  Robust Fixed-Effects Regression Results (DV: Manufacturing Value Added, % GDP)5

Variable Coeff . Robust S.E. t-Stat p-value Sig.

Constant 15.8881 1.1412 13.922 0.0000 ***

GDP per capita -0.000335 0.000058 -5.813 0.0000 ***

Trade openness 0.097866 0.006867 14.253 0.0000 ***

School enrollment 0.002710 0.009334 0.290 0.7747 n.s.

FDI infl ow -0.296282 0.186724 -1.587 0.1291 n.s.

Tariff  rate 0.064957 0.045710 1.421 0.1715 n.s.

3  Source: Compiled by the author.
4  Source: Compiled by the author.
5  Source: Compiled by the author. Notes: *** p<0.01; n.s. = not signifi cant at the 10% level. R² = 0.9178; Adjusted R² = 0.9102; 

F(5,113) = 120.61, p < 0.001.



IQ
T

IS
O

D
IY

O
T

Э
К

О
Н

О
М

И
К

А
E

C
O

N
O

M
Y

YA S H I L  I Q T I S O D I Y O T  VA  TA R A Q Q I Y O T

https://yashil-iqtisodiyot-taraqqiyot.uz676

2026-yil, avgust. 8-son, I-qism

Figure 3.  Robust FE Coeffi  cients by Variable, with Signifi cance6

Two variables retain signifi cance after robust correction. Trade openness has the largest and most robust 
positive eff ect (β = 0.0979, p < 0.01): a one-percentage-point increase in trade openness raises manufacturing 
value added by approximately 0.098 percentage points, holding other factors constant. GDP per capita is 
negative and signifi cant (β = -0.000335, p < 0.01). Tariff  rate, FDI infl ow, and school enrollment lose (or never 
attain) signifi cance once cross-sectional dependence and serial correlation are properly accounted for.

The dominance of trade openness over tariff  protection is consistent with the comparative institutional 
evidence from China and Turkey examined in the wider research. China’s liberalized average tariff  (2.05% in 
2023) is paired with domestic credit-allocation and subsidy mechanisms that substitute for border protection, 
while Turkey’s EU Customs Union membership eliminated industrial tariff s outright, shifting competitiveness 
policy toward investment incentives and export-credit support. In both cases, growth in manufacturing 
competitiveness tracks integration and market access rather than the tariff  schedule itself—precisely the pattern 
the pooled regression captures across the six-country sample.

The negative GDP-per-capita coeffi  cient refl ects structural transformation: as income rises, factors 
of production migrate toward services, a pattern documented by Rodrik as ‘premature deindustrialization’ 
when it occurs before an economy has reached advanced-country income levels [12]. The insignifi cance of 
FDI is consistent with a large share of infl ows in the sample being market-seeking or extractive rather than 
manufacturing-linked, so that raw FDI volume—absent conditions on local sourcing or technology transfer—
does not reliably raise manufacturing value added. Similarly, the insignifi cance of tertiary enrollment suggests 
an institutional mismatch between the supply of general higher education and the specifi c technical skills that 
manufacturing employers demand.

Methodologically, the signifi cant cross-sectional dependence detected in the panel (p < 0.05) demonstrates 
that these six economies are not statistically independent units: common global shocks, shared supply 
chains, and regional spillovers transmit across borders. Any policy analysis—including one focused solely on 
Uzbekistan—must therefore treat external shock transmission as a structural feature of the environment, not a 
residual nuisance.

C O N C L U S I O N S  A N D  S U G G E S T I O N S
Because trade openness is the most robust, policy-relevant determinant identifi ed in the model, Uzbekistan’s 

competitiveness strategy should prioritize deeper integration over defensive protection. Table 4 translates each 
statistically grounded fi nding into a concrete instrument and objective (Table 4).

6  Source: Compiled by the author.
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Table 4.  Empirical Findings Mapped to Policy Instruments for Uzbekistan7

Empirical Finding Policy Instrument Target Objective

Trade openness: +0.098, p<0.01 WTO accession; customs digitization; 
reduced non-tariff barriers

Raise export-to-GDP ratio; lower 
transaction costs

GDP per capita: -0.0003, p<0.01 Fiscal incentives for machinery, 
electronics, chemicals Prevent premature deindustrialization

Tariff rate: p>0.10 (n.s.) Lower input tariffs on capital goods and 
technology

Modernize production lines instead of 
protecting incumbents

FDI inflow: p>0.10 (n.s.) Tie incentives to domestic sourcing and 
technology transfer

Convert FDI into backward linkages, 
not enclaves

Cross-section dependence: p<0.05 Export-market diversification (EU 
GSP+, regional corridors)

Build resilience to transmitted external 
shocks

In practice, this implies: (i) completing WTO accession to lock in predictable, non-discriminatory market 
access; (ii) lowering input tariffs on intermediate and capital goods rather than defending finished-goods 
protection, since the tariff-rate coefficient is statistically indistinguishable from zero; (iii) redesigning FDI 
promotion around efficiency-seeking investors and conditioning incentives on local-sourcing and technology-
transfer commitments, given the insignificant and potentially enclave-driven effect of undifferentiated FDI; 
(iv) reorienting tertiary and vocational education toward Industry 4.0 and dual-training models to close the 
skills-manufacturing mismatch implied by the insignificant education coefficient; and (v) diversifying export 
destinations to manage the cross-sectionally transmitted external risk documented in the diagnostics.

This article presented the empirical core of a research on trade policy and economic competitiveness, 
estimating a diagnostically corrected panel model across six developing economies over two decades. Trade 
openness—not tariff protection or undifferentiated FDI—emerges as the single most robust determinant of 
manufacturing competitiveness, while rising income is associated with structural drift away from manufacturing. 
For Uzbekistan, the evidence favors an offensive, integration-led competitiveness strategy: WTO accession, 
rationalized tariff structures, technology-linked FDI screening, and skills realignment, rather than reliance on 
border protection alone.
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