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Trade liberalization initiated by the WTO has accelerated the flow of globali-
zation in both developing and developed countries, affecting various econom-
ic sectors. However, the influence of globalization on export competitiveness,
both in developing and developed countries, has not yet found a clear com-
mon ground. Therefore, this study examines the association between globali-
zation and export competitiveness in the fruits and nuts sector, comparing
55 developing and 16 developed countries over the period 2003-2023. Sec-
ondary data was used in this study and the data were arranged in the form of
panel data consisting of 55 developing countries and 16 developed countries
between 2003 and 2023. The data were analyzed using a dynamic panel mod-
el estimated through the two-step System GMM approach, complemented by
a pooled interaction regression. The results of the analysis show that globali-
zation has a positive influence on export competitiveness in the fruits and nuts
sector for developed countries, but has a negative influence on developing
countries. Developed countries tend to be able to compete well when the flow
of globalization increases, but developing countries suffer from weak mastery
of technology and low quality of human resources.

Keywords: globalization, export competitiveness, developing countries, de-
veloped countries, two-step sys-GMM.

1. Introduction

In recent decades, the World Trade Organization (WTO) has been actively promoting
trade liberalization. The WTO's intention to realize trade liberalization can be seen from
its concrete measures through the GATT (General Agreement on Tariffs and Trade)
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policy. The policy encourages all WTO members to reduce, even remove, tariff or non-
tariff trade barriers between countries (Gnangnon 2024). Even so, not all WTO mem-
bers respond positively to this policy (Prasada and Dhamira 2022). Based on a report
from the WTO secretariat, developed countries demonstrate the highest commitment to
the implementation of the GATT policy (66 %), while developing countries and Least
Developed Countries (LDCs) only have a commitment of 28 % and 21 %, respectively
(WTO 2019).

The effect of trade liberalization, which promotes globalization, on a country's eco-
nomic performance is still debatable. Some studies have shown that increased rate of
globalization can improve trade performance, i.e., a higher rate of globalization can
provide certainty to trade activities as well as increase stability and predictability of
trade between countries (Chowdhury et al. 2021; Gozgor 2022; Mansfield and Rein-
hardt 2008). Furthermore, less trade barriers between countries can also increase agri-
cultural commodity exports (Cubillos et al. 2021). An increased rate of globalization
can improve income distribution in both developed and developing countries because
globalization promotes job reallocation from developed to developing countries (Da-
vidson et al. 2020; Mushtaq et al. 2022; Tabash et al. 2024). Although globalization
may seem to have a positive effect on a country's economic performance, the results of
some previous research have also shown its negative effects.

A higher rate of globalization indicates tighter competition between countries
(Nugroho et al. 2021). Unfortunately, competition without good adaptability and effec-
tiveness in terms of policy formulation can cause losses for a country (Karwat-Wozniak
2009; Meyer and Meyer 2017). In addition, countries with a low level of efficiency can
only produce products at high prices, making it difficult for them to compete with simi-
lar products from other countries (Luo et al. 2023; Stauvermann and Kumar 2023). Fur-
thermore, countries with a low level of technology proficiency tend to be unable to
compete with countries with a high level of technology proficiency (Bacca-Acosta et al.
2023; Jegan et al. 2024). Even, countries with a low level of readiness to face globaliza-
tion potentially experience major environmental degradation (Wu et al. 2022; Zhang L.
et al. 2022). These are some of the concerns for developing countries in facing a high
rate of globalization.

There have been many studies on globalization where globalization is closely relat-
ed to international trade activities (Angles et al. 2011; Paul and Dhiman 2021). Howev-
er, these previous studies focus on determining the effect of globalization on a country's
economic performance (Broitman et al. 2020; Tabash et al. 2024; Uddin and Azam
Khan 2023). Several previous studies seem to test the impact of globalization on exports,
but are limited to export performance and focus on one particular country where the
results of the analysis show that globalization can encourage increased export perfor-
mance (Dash 2021; Endris et al. 2025). Other studies focus more on competitiveness,
without considering the influence of globalization in the model that is compiled, so this
study offers strong novelty in identifying the influence of globalization on export com-
petitiveness.

In particular, this study focuses on the fruits and nuts sector (excluding oil nuts),
which represents a high-value agricultural commodity group with strong exposure to



Astuti et al. » Comparing the Effect of Globalization on Export Competitiveness 113

global market dynamics (Caratti et al. 2022). The sectoral focus distinguishes this re-
search from previous macroeconomic analyses of trade competitiveness and ensures
that the findings reflect commodity-specific patterns rather than economy-wide effects.

Furthermore, the data analysis of the current study was done on two different data
sets, i.e., the developing country data set and the developed country data set. The classi-
fication of developing and developed countries in this study was driven by the signifi-
cantly different economic structures (Nugroho et al. 2023). Developed countries tend to
have high income levels, low poverty rates, and better living standards than developing
countries (CM et al. 2024; Makhlouf 2023). This indicates a different level of readiness
to face globalization between the two categories. Therefore, this study aimed to com-
pare the impact of globalization on export competitiveness in developing and developed
countries.

However, rather than estimating separate models in isolation, this study also per-
forms a pooled regression with interaction terms between a ‘developed-country dum-
my’ and the main regressors to formally test whether the effects of globalization and
other determinants differ significantly between country groups. The pooled interaction
model allows direct comparison between coefficient differences across country groups,
offering a more rigorous test of heterogeneity than running separate regressions (Paun
et al. 2025).

This study also offers a dynamic panel data analysis approach using the two-step
sys-GMM model in modelling the effect of globalization on export competitiveness.
This model has several advantages compared to static panel data analysis models (com-
mon effect model, fixed effect model, and random effect model) where the model al-
lows the use of panel data analysis that has limited cross-section data and time series
data (Mulyo et al. 2023). In addition, this model is designed to overcome the problems
of heteroscedasticity and serial correlation in the model (Baltagi 2005), so that the use of
the two-step sys-GMM model becomes more effective. Moreover, the dynamic struc-
ture of the model captures persistence in export competitiveness (through lagged RCA)
and allows the estimation of both short-run and long-run associations. While the two-
step sys-GMM approach mitigates endogeneity, the results are interpreted as statistical
associations rather than strict causal effects, acknowledging possible reverse causality
and omitted-variable biases.

2. Literature Review and Hypothesis

Globalization index measures the extent to which a country is integrated in the global
economy, which can be seen in terms of trade, investment, technology, information, as
well as political and social relations (Haelg 2020). Countries with a high globalization
index usually have better access to international markets due to trade openness and
strong diplomatic relations (Stiglitz 2004). This allows exporters to reach more markets
and increase export volumes. A globally integrated country will be able to respond
more quickly to changes in trends and consumer demand in the international market,
thus increasing product competitiveness (Kim et al. 2020). From the perspective of
modern trade theory, globalization facilitates the realization of comparative advantage
(Ricardo 1817) and the exploitation of factor endowments (Heckscher 1919; Ohlin
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1933), as countries specialize in sectors where they possess relative efficiency. In agri-
cultural sectors such as fruits and nuts, globalization can enhance market access, tech-
nology transfer, and productivity, thereby strengthening revealed comparative ad-
vantage (RCA). Based on the literature review, the first hypothesis is as follows:

Hypothesis 1: Globalization positively affects export competitiveness.

In this study, the influence of globalization on export competitiveness is determined
through a dynamic panel model. This has the consequence that this study also identifies
other variables that have theoretical or empirical relationships to export competitive-
ness. The dynamics of international trade allow export competitiveness to be influenced
not only by one variable, but many other variables that affect export competitiveness
(Prasada, Nugroho and Lakner 2022). Therefore, in addition to the globalization varia-
ble, this study adds the exchange rate variable (hypothesis 2), added value (hypothe-
sis 3), nitrogen fertilizer imports (hypothesis 4), and credit to agriculture (hypothesis 5).

These variables are theoretically linked to competitiveness through different mech-
anisms of comparative advantage, firm productivity, and market integration. Exchange
rates affect price competitiveness (classical trade mechanism), while agricultural credit
and fertilizer imports influence productivity (factor endowment and input efficiency).
Meanwhile, value-added reflects the firm-level heterogeneity emphasized by Melitz
(2003), where more productive firms or sectors engage more successfully in export
markets.

Exchange rate is a key indicator in international trade. When the exchange rate of
the local currency depreciates against foreign currencies, the price of export products
becomes more affordable for foreign consumers, thus increasing export competitiveness
(Lugo Arias et al. 2020; Zhu W. et al. 2022). On the other hand, a stronger exchange
rate has the potential to cause export prices to be more expensive for consumers in the
export destination countries. Therefore, the expected direction of the relationship is
negative, where exchange rate appreciation reduces competitiveness. Therefore,
the second hypothesis in this study is as follows:

Hypothesis 2: Exchange rate depreciation increases export competitiveness.

In addition to exchange rates, value-added of exported products can also increase export
competitiveness. Value-added in agricultural products can be interpreted as a way to
increase the value of a product, without incurring greater additional costs by improving
the quality of the product (Al Hinai et al. 2022). Higher value-added has a significant
impact on the competitiveness of agricultural products in the international market, in-
cluding: increasing export prices and profits, attracting demand from premium markets,
maintaining more stable prices, and extending the product shelf life (Nugroho et al.
2021). Thus, higher value-added is expected to have a positive effect on export com-
petitiveness, reflecting firm-level productivity differences highlighted in heterogeneous
firm trade theory (Melitz 2003). Based on the above literature, the third hypothesis is as
follows:

Hypothesis 3: Value-added positively affects export competitiveness.
Fertilizer is one of the important inputs in agricultural sector. Fertilizers that are easily
available and of good quality can also increase production and productivity of cultivat-
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ed plants (Yousaf et al. 2017). In addition, affordable fertilizer prices for farmers are
important. Several countries have implemented trade liberalization in agricultural in-
puts, including agricultural fertilizers, as an effort to keep the price of agricultural ferti-
lizers affordable for farmers (Sunge and Ngepah 2019; Trakem and Fan 2024). The re-
sults of previous studies have shown that imports of agricultural fertilizers can improve
the performance of the agricultural sector and reduce the price of agricultural fertilizers
by up to 30 % at the farm gate (Abbas and Prochazka 2010), thus encouraging an in-
crease in the competitiveness of the agricultural sector. Following the factor endowment
framework, access to fertilizer imports represents a productivity-enhancing input that
can strengthen a country’s comparative advantage in agricultural exports. Therefore,
nitrogen fertilizer imports are expected to have a positive association with export com-
petitiveness. Therefore, the fourth hypothesis in this study is as follows:

Hypothesis 4: Nitrogen fertilizer imports positively affect export competitiveness.

Credit to agriculture has an important role in increasing the export competitiveness of
agricultural products. Such credit allows farmers and agricultural business players to
obtain the capital needed for investment in technology, equipment, and other agricultur-
al inputs, allowing their farms to become more efficient (Balana et al. 2022; Khan et al.
2024). Access to agricultural credit improves capital availability and facilitates technol-
ogy adoption, consistent with Porter's Diamond framework, where factor conditions such
as finance drive competitiveness (Porter 1990). Therefore, the expected relationship is po-
sitive. Therefore, the fifth hypothesis is as follows:

Hypothesis 5: Credit to agriculture positively affects export competitiveness.

Finally, it is expected that the magnitude and even direction of these effects may differ
between developing and developed countries due to variations in technology, institu-
tional quality, and market integration. Developed countries typically possess stronger
financial systems, higher technological capacity, and more efficient institutions, allow-
ing them to capitalize on globalization gains (Alkharafi and Alsabah 2025; Saeed U. F.
and Klugah 2025; Tesega 2022), whereas developing countries may face structural con-
straints that dampen these effects (Handoyo 2024; Zhang S. et al. 2024).

3. Theory and Variable Selection

Adam Smith, in modern international trade theory, explains the importance of trade be-
tween countries to improve the economic performance between countries. Adam Smith
considered that an international trade can be conducted due to the absolute advantage of
one country compared to other countries. Such absolute advantage arises from a more
efficient production process in producing certain goods or services (Handoyo et al.
2023; Machado 2023). However, at the same time, a country also has an absolute disad-
vantage, i.e., the production of certain goods or services cannot be done with a better
level of efficiency compared to other countries. When a country has an absolute ad-
vantage in the production of the first commodity but has an absolute disadvantage in the
production of the second commodity compared to another country, then if the country
exchanges output with another country that has an absolute disadvantage in the produc-
tion of the first commodity, but has an absolute advantage in the production of the sec-
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ond commodity, each of these countries will benefit from the trade (Salvatore 2013).
This also serves as a background for the formulation of free trade, which is believed to
benefit not only developed countries, but also developing countries.

While Smith's framework introduced the foundation of trade through absolute ad-
vantage, later economists such as Ricardo (1817) refined it into the theory of compara-
tive advantage, emphasizing that countries gain from specialization based on relative
efficiency rather than absolute productivity levels. Heckscher (1919) and Ohlin (1933)
further extended this idea, suggesting that countries export goods that intensively use
their abundant factors of production (e.g., land, labor, or capital). These modern theo-
ries form the basis for explaining why globalization and factor-related variables, such as
agricultural inputs and credit affect export competitiveness differently across countries.

Countries with absolute advantage tend to have competitiveness. This is in line with
Porter's Diamond theory that resource availability is a factor that affects commodity
competitiveness (Porter 1990). Countries with abundant resources can produce commodi-
ties with high competitiveness. In addition, the competitiveness of a commodity is also
determined by the level of competition, structure, and strategy applied by a country in
its economic activities. Furthermore, competitiveness is also influenced by demand fac-
tors and related industries and supporting industries.

More recent frameworks in international trade also recognize that competitiveness
does not solely depend on national resources or policies but also on firm-level dynamics
and global production networks. The new trade theory (Krugman 1980) highlights firm
heterogeneity and productivity differences where only the most efficient firms partici-
pate in export markets. In addition, the global value chain perspective suggests that in-
tegration into international production networks can enhance or constrain a country's
export competitiveness, depending on its technological capacity and institutional quality
(Zeng et al. 2025).

This study operationalizes multiple trade theories through selected variables: the
globalization index (comparative advantage and global value chain integration), ex-
change rate (price competitiveness), value-added (firm heterogeneity), nitrogen fertiliz-
er imports (factor endowment), and agricultural credit (factor conditions in Porter's Di-
amond). Together, these variables capture both classical and modern determinants of
export competitiveness in the fruits and nuts sector.

4. Methods

4.1. Data source

Panel data were used in this study. The data consisted of cross-sectional data from
55 developing countries and 16 developed countries (Table 1) as well as time-series
data from 2003—-2023. This means that this study used 1,155 observation data from de-
veloping countries and 336 observation data from developed countries. Both the devel-
oped and developing country samples in this study were determined based on the com-
pleteness of data on each research variable; these countries represented those that car-
ried out fruits and nuts (excluding oil nuts) export activities, including fresh or dried
commodities. This commodity was chosen as a proxy for overall export competitiveness
because the commodity has a rapidly increasing global demand along with the increasing
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public awareness of healthy living (Fanzo et al. 2023; Zhu X. 2023). In addition, fresh
fruits and edible nuts are included in the high-value agricultural commodities category (Fu
et al. 2021). Furthermore, these commodities require complex supply chain management
so that they are sensitive to policy changes (de Castro Moura Duarte et al. 2024).

Table 1
Developed and developing country samples
Developing Countries Developed Countries
1 Albania 20 Fiji 39 Nigeria 1 Australia
2 Bangladesh 21 Guatemala 40 Pakistan 2 Austria
3 Benin 22 Guyana 41 Panama 3 Belgium
4 Bolivia 23 Haiti 42 Paraguay 4 Cyprus
5 Brazil 24 Honduras 43 Peru 5  Czechia
6 Bulgaria 25 Hungary 44 Philippines 6 Denmark
7 Burkina Faso 26 India 45 Poland 7  France
8 Burundi 27 Indonesia 46 Romania 8  Germany
9 Cambodia 28 Iran 47 Saudi Arabia 9 Greece
10 Cameroon 29 Iraq 48 Senegal 10 Israel
11 Chile 30 Jamaica 49 South Africa 11 TItaly
12 China 31 Jordan 50 Sri Lanka 12 Netherlands
13 Colombia 32 Kenya 51 Togo 13 New Zealand
14 Costa Rica 33 Madagascar 52 Uganda 14 Portugal
15 ll?cominican Repub- 34 Malawi 53 United Republic of Tanzania 15 Spain
16 Ecuador 35 Malaysia 54 Uruguay 16 i[igited States of Amer-
17 Egypt 36 Mali 55 Yemen
18 Eswatini 37 Mauritius
19 Ethiopia 38 Mexico

The variables in this study were obtained from the secondary data from UNCTAD,
FAO, and KOF Swiss Economic Institute (Table 2). The competitiveness variable was the
RCA (revealed comparative advantage) index developed by Balassa (1965, 1978) for both
fresh and dried fruit and nut (excluding oil nuts) commodities. The RCA variable was
used as the dependent variable. This study had five independent variables, namely ex-
change rates (EXR), agricultural value added (AVA), nitrogen fertilizer imports (NFI),
credit to agriculture (ACR), and globalization index (GLI). In this study, globalization is
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defined as the process of creating a network of connections that erodes a country's nation-
al boundaries by integrating the economy, culture, technology, and national governance,
thereby creating complex dependencies between countries (Gygli et al. 2019).

Table 2

Data variables and sources

Variable Symbol Measurement Source

Export competitiveness of both
fresh and dried fruit and nut (ex- RCA Index UNCTAD statistics
cluding oil nuts) commodity

Exchange rates EXR  Local currency units per USD FAO

Agricultural value added AVA Million USD FAO

Nitrogen fertilizer imports NFI Ton FAO

Credit to agriculture ACR Million USD FAO

Globalization index GLI Index KOF Swisg Economic
Institute

Notes: Variables are reported in original measurement units for descriptive purposes. In the econ-
ometric estimation, continuous variables were transformed into natural logarithms to reduce scale bias.

4.2. Data analysis

The collected data were then analyzed using a dynamic panel model, namely two-step
sys-GMM, and complemented by a pooled regression with interaction terms as a ro-
bustness check to validate the consistency of the main results. The dynamic specifica-
tion was chosen because export competitiveness may exhibit persistence over time,
while the pooled regression with interaction terms was employed to capture group-
specific heterogeneity that may not be fully addressed by the GMM framework.

The use of two-step sys-GMM analysis was considered beneficial because this
model can overcome serial correlation and heteroscedasticity problems that cause bi-
ased and inconsistent estimates (Baltagi 2005). In addition, the model can also over-
come the problem of weak instruments due to the use of limited sample sizes (Blundell
& Bond 1998). The two-step sys-GMM analysis started with a stationarity analysis us-
ing the Levin Lin Chu (LLC) method to avoid spurious regressions (Levin ef al. 2002;
Prasada, Dhamira ef al. 2024). Once all variables had been stationary, the two-step sys-
GMM model could be applied properly. The first stage of the two-step sys-GMM anal-
ysis was to construct the dependent variable as a function of its independent variables in
a static panel data model. Mathematically, the model can be written as follows
(Arellano and Bover 1995):

RCA;; = By + B1RCA;—1 + B2EXR; + [3AVA; + BuNFI + 5ACR; + (Eq. 1)
BeGLIyr + ar +1m; + vy '

Where: a; is RCA time specific fixed effect; n; is country-specific fixed effect;

v;¢ 18 error term. To address scale heterogeneity across countries and stabilize the vari-

ance of the data, all continuous variables were transformed into their natural logarithmic

forms prior to estimation. This transformation allows the interpretation of the estimated
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coefficients as elasticities (Yaman and Offiaeli 2022), indicating the percentage change
in export competitiveness (RCA) in response to a one percent change in each explanato-
ry variable.

In the first equation (Eq. 1.), the probability of bias in the static panel data model
was detected from the positive correlation between 7n; and ;. Thus, the second stage
was done to remove the bias by rearranging Equation 1 into the sys-GMM model as
follows:

RCAL't = ﬁO + ﬁlRCAit—l + ﬁZEXRit + BBAVAit + B4_NFI + BSACRit +
.B6GLIit + a; + ‘Uit

Where: U;; is random term (U = 1; + Vi)

To improve the efficiency of the estimator in Equation 2, it is necessary to change
variable RCA;;_; as an instrument of variable RCA;;. Mathematically, Equation 2 can
be rewritten as follows:

ARCA;; = Bo + [1ARCA;i_1 + P2 AEXR; + [3AAV A + B4,ANFI + (Eq. 3)
BsAACR;; + LeAGLI; + AU, ’

The two-step sys-GMM model is considered valid if it does not detect the emer-
gence of serial correlation in the second order which can be seen from the value of
Arellano-Bond test for AR (2) and if there is no endogeneity problem (Sargan test)
(Baltagi 2005). These two tests must be carried out so that the model that has been pre-
pared can be ensured to have high consistency (Kafili et al. 2023).

Given the dynamic nature of the model, the estimated coefficients represent short-
run effects (SRE). To provide a fuller interpretation, the long-run effects (LRE) of the
explanatory variables were derived using the formula:

LRE = L
1-p

Where p denotes the estimated coefficient on the lagged dependent variable (RCA;;_1)
and S is the short-term coefficient on each independent variable used in the model.

To formally test whether the effects of globalization and other determinants differ
between developing and developed countries, a pooled regression with interaction terms
was estimated. This specification provides a direct statistical test of coefficient differ-
ences across groups, complementing the separate two-step sys-GMM estimations. The mo-
del is specified as follows:

RCAy = By + B1RCAyt 1 + B2EXR; + B3AV Ay + BoNF Iy + BsACR;; +
BeGLI;; + 6:(D; X EXR;) + 8,(D; X AVA;) + +83(D; X NFI;) + (Eq. 4)
8,(D; X ACR;) + 65(D; X GLI;) + y1D; + €;¢

Where D; is dummy variable equal to 1 for developed countries and 0 for develop-
ing countries and §; is coefficient capturing the differential effect of each variable for
developed countries. In this framework, B; represents the effect for developing coun-
tries, and (B; + ;) represents the corresponding effect for developed countries. The joint

significance of the §; coefficients is used to test whether the relationships differ signifi-

(Eq. 2)

cantly between the two groups. This analysis allows for a unified estimation framework
that explicitly captures heterogeneity in the globalization—competitiveness relationship
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across development levels, providing stronger comparative inference than separate sub-
sample estimations (Skare et al. 2026).

5. Results

The data showed that the export competitiveness of both fresh and dried fruit and nut
(excluding oil nuts) commodities and agricultural value-added were higher in develop-
ing countries compared to developed countries (Table 3). Nevertheless, significant dif-
ferences were identified in the RCA and AVA values between the groups of developing
countries and developed countries as indicated by the high standard deviations of the
RCA and AVA variables. Besides, the credits to agriculture programs in the developed
countries were more robust than those in the developing countries, along with higher
levels of nitrogen fertilizer imports. The exchange rate of the developing countries' cur-
rencies against the USD was relatively weaker than that of developed countries. Even
so, some developing countries also had a strong exchange rate against the USD and
some developed countries had a weaker exchange rate against the USD. In addition,
the rate of globalization in developed countries was higher than that in developing
countries, indicating that developed countries were relatively more open to international
trade than developing countries.

Table 3

Descriptive statistics of the variables

Variable Developing countries Developed countries

Mean SD Mean SD
RCA 44116 6.5442 2.0378 2.3817
EXR 1,558.2540 10,203.6500 2.7326 5.2139
AVA 34,222.6700 126,965.9000 25,639.8500 42,513.8200
NFI 58,516.0300 152,362.6000 100,476.6000 172,672.6000
ACR 4,821.9040 22,120.2200 23,309.8100 27,222.0600
GLI 58.7046 11.3236 83.0547 4.7222

Source: Own elaboration.

The analysis results showed that each variable used in the two-step sys-GMM mod-
el had a different type of stationarity, in both the developed and developing country
groups (Table 4). In the developing countries, the RCA and GLI variables were level
stationary, the EXR, AVA, and ACR variables were significant at the 1* difference,
while the NFI variable was stationary at the 2" difference. In the developed countries,
the RCA and EXR variables were stationary at the 1* difference and the other variables
were level stationary. The data on each variable has been stationary so that it can be
ensured that the further analysis carried out will be unbiased due to spurious regression
(Prasada, Dhamira and Nugroho 2022). The stationary variables were then used for data
analysis using the two-step sys-GMM model.
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Table 4
Levin Lin Chu (LLC) unit root test
Variable Developing countries _ Developed countries _

Stage Statistic Stage Statistic

RCA at level —5.2551 """ 1% difference —-6.8131 "
EXR 1% difference —9.0845 " 1% difference -8.2888 "
AVA 1* difference ~12.8649 " at level 243247
NFI 2™ difference -16.2878 ™" at level 43593 "
ACR 1% difference —8.0025 " at level 22298
GLI at level ~14.5870 " at level -5.9191 ™"

Where: ™" significant at 1 % alpha; ~ significant at 5 % alpha.
Source: Own elaboration.

Once the stationarity test had been conducted, the two-step sys-GMM model was
tested to ensure that the model used valid and consistent parameters. The Sargan test
was used to test the parameter validity in the two-step sys-GMM model, and the Arella-
no-Bond test for AR (2) was used to determine parameter consistency (Baltagi 2005).
The analysis results showed that the two-step sys-GMM model that has been prepared is
valid, as indicated by the insignificant Sargan test value (Table 5). In addition, the Arel-
lano-Bond test for AR (2) showed insignificance, meaning that the two-step sys-GMM
model in this study used consistent parameters.

The results of the two-step sys-GMM analysis showed that the one period lagged
variable of RCA influenced the increase in export competitiveness of developing coun-
tries (0.9579 %) and developed countries (0.8854 %); the higher the RCA value of the
previous year, the higher the current RCA value. In addition, the export competitiveness
in developing countries can be improved by depreciating the local currency exchange
rate against the USD. However, the variable of local currency exchange rate against the
USD (EXR) did not significantly influence the export competitiveness of developed
countries. In fact, the export competitiveness of developed countries was influenced by
agricultural value added (0.1853 %), an increase in agricultural value added in devel-
oped countries could increase the export competitiveness of both fresh and dried fruits
and nuts (excluding oil nuts). The ACR variable was also identified to have a significant
effect on the export competitiveness of developing countries (0.0270 %) and developed
countries (0.0603 %). An increase in the availability and access to credit to agriculture
can increase the export competitiveness of both fresh and dried fruit and nut (excluding
oil nuts) commodities in both the developing and developed country groups. However,
the output analysis showed contradicting results between the effect of the globalization
variable on the export competitiveness of both developing and developed countries.
Globalization had a negative effect on the export competitiveness of developing coun-
tries, meaning that the higher the globalization, the lower the export competitiveness of
developing countries. In developed countries, however, the globalization variable had a
positive and significant relationship with the export competitiveness variable, meaning
that the higher the globalization, the higher the export competitiveness of developed
countries.
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Table 5
Determinant factors of the RCA in developing and developed countries
Developing countries Developed countries
Variable

Coefficient SE Coefficient SE

RCAIt-1 0.9579 0.0116 0.8854 0.0255
(82.8000) (34.7600)

EXR 0.0031 0.0018 0.0074 0.0454
(1.7400) (0.1600)

AVA —0.0029 0.0059 0.1853 0.0834
(-0.4900) (2.2200)

NFI ~0.0006 0.0064 —0.0075 0.0274
(-0.0900) (-0.2700)

ACR 0.0270 0.0109 0.0603 0.0267
(2.4800) (2.2600)

GLI 00217 0.0070 0.0898 0.0409
(=3.1000) (1.5600)

Arellano—Bond test for AR (1) 24300 1.8088 "

Arellano—Bond test for AR (2) 1.1700 ™ 1.0374 ™

Sargan test 0.6900 ™ 0.7534 ™

Where: ™" significant at 1 % alpha; "~ significant at 5 % alpha; ~ significant at 10 % alpha; ns not
significant.
Source: Own elaboration.

The estimated coefficients reported above represent the short-run effects of each
explanatory variable on export competitiveness. Given the high persistence of the
lagged dependent variable (0.9579 for developing and 0.8854 for developed countries),
the long-run effects were also calculated as /(1 — p) (Table 6).

Table 6
Long-run Elasticities of Determinants of Export Competitiveness

Variable Short-run Coefficient () Lagged RCA (p) Long-run Effect (B/(1—p))
Developing countries
EXR 0.0031" 0.9579 0.0745
AVA -0.0029 ™ 0.9579 —0.0686
NFI -0.0006 ™ 0.9579 -0.0138
ACR 0.0270 ™ 0.9579 0.6409
GLI -0.0217 ™" 0.9579 -0.5148

Developed countries

EXR 0.0074 ™ 0.8854 0.0642
AVA 0.1853 ™ 0.8854 1.6164
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NFI -0.0075 ™ 0.8854 -0.0656
ACR 0.0603 ™ 0.8854 0.5262
GLI 0.0898 ™ 0.8854 0.7831

Source: Own elaboration.

The results show that the long-run impacts are substantially larger, reflecting the
cumulative nature of competitiveness over time. Specifically, the long-run elasticity of
globalization on export competitiveness is —0.5148 % for developing countries and
0.7831 % for developed countries, indicating that globalization has a persistent negative
association in developing economies but a lasting positive association in developed
ones. These results confirm that competitiveness in the fruits and nuts sector evolves
gradually, where short-term changes compound over time to produce stronger long-term
outcomes.

To ensure the robustness of the dynamic panel estimation results obtained from the
two-step System GMM model, an additional analysis was conducted using a pooled
regression model with interaction terms between the main explanatory variables and a
developed-country dummy (the detailed regression outputs are presented in Appendix 2,
while the computed effects for developed countries are summarized in Table 7). This
robustness specification serves two main purposes. First, it provides a complementary
approach by relaxing the dynamic structure of the GMM model, allowing the relation-
ships to be examined under a simpler static framework. Second, it enables a formal sta-
tistical test of whether the effects of globalization and other determinants differ signifi-
cantly between developing and developed countries. Through the inclusion of interac-
tion terms, this model captures potential heterogeneity in the responsiveness of export
competitiveness across country groups, thereby strengthening the empirical validity of
the overall findings.

Table 7
Pooled Regression with Interaction Terms and Computed Effects

Variable Developing Countries () Interaction Term (§)  Developed Countries Effect (B + )
EXR 0.0274 ™" 0.1140 ™ 0.1414
AVA 0.0378 " 0.0824 ™ 0.1202
NFI 0.0060 ™ 0.0011"™ 0.0071
ACR 0.0131™ 0.0397 ™ 0.0266
GLI -0.8559 ™" 13783 ™ 0.5224

Source: Own elaboration.

The pooled regression with interaction terms shows that exchange rate and agricul-
tural value added have a positive and significant influence on export competitiveness,
with stronger effects observed in developed countries. In contrast, nitrogen fertilizer
imports and agricultural credit do not show significant effects in either group. Mean-
while, globalization exhibits contrasting effects across development levels, where it
reduces export competitiveness in developing countries but increases it in developed
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countries. These findings indicate that the key determinants of export competitiveness
vary systematically between developing and developed economies.

6. Discussion

6.1. Export competitiveness in developing and developed countries

The export competitiveness of both fresh or dried fruit and nut (excluding oil nuts)
commodities had an increasing trend over the last decade in both developing and devel-
oped countries (Appendix la-1f). The increase in competitiveness was due to the im-
plementation of various agricultural policies, especially those related to the provision of
agricultural incentives for farmers. The developing countries in Asia focused on agri-
cultural development through modernizing the agricultural sector (Rambo 2017; Wang
and Buck 2024), educating farmers to improve their knowledge and skills to implement
good agricultural practices (GAP) (Tran ef al. 2023; Zhang M. ef al. 2023), and increas-
ing farmers’ access to capital (Anik et al. 2017; Ma et al. 2024). Meanwhile, the coun-
tries in Africa focused on increasing production and productivity by using appropriate
technology to improve the competitiveness of their agricultural products (Habtewold
and Heshmati 2023; Porteous 2020). Unlike the countries in Asia and Africa, the coun-
tries in the European Union, which are dominantly developed countries, prioritized the
implementation of the Common Agricultural Policy (CAP) which provides support for
the development of the agricultural sector through the implementation of output subsidy
policies, marketing efficiency, increase in agricultural labor productivity, and agricul-
tural risk management (Nowak and Rozanska-Boczula 2022; Nowak and Zakrzewska
2024).

From the perspective of modern trade theory, the observed differences in competi-
tiveness trends between developing and developed countries can also be explained by
variations in comparative advantage (Schetter 2024), factor endowments (Cieslik and
Gurshev 2021), and technological capacity (Marti and Puertas 2023). Developed coun-
tries, with greater access to advanced technology, capital, and institutional support, are
better positioned to strengthen competitiveness through innovation and productivity
growth. In contrast, developing countries tend to rely more on resource-based ad-
vantages and labor-intensive production, which may limit their ability to sustain com-
petitiveness under globalization. It is important to note that the export competitiveness
analyzed in this study reflects a sectoral dimension, as it is measured using the Revealed
Comparative Advantage (RCA) index for fruits and nuts rather than economy-wide
trade performance. Therefore, the discussion and interpretation of the results should be
understood within the specific context of the fruits and nuts export sector.

6.2. Effects of globalization on export competitiveness of developing and developed
countries

The results revealed differences in the effect of globalization on developing countries
and developed countries. In developing countries, globalization had a negative effect on
export competitiveness; the higher the globalization rate, the lower the export competi-
tiveness in developing countries. In other words, developing countries had not had good
readiness to face globalization. Unlike these developing countries, developed countries
were more prepared in facing globalization and trade between countries. This is sup-
ported by the results of previous research, showing that globalization had a positive ef-
fect on the export competitiveness in developed countries.
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These contrasting effects were further confirmed by the pooled regression with in-
teraction terms, which showed that globalization reduces export competitiveness in de-
veloping countries but increases it in developed countries. This reinforces the view that
globalization does not have a uniform impact across development levels, and that its
benefits depend strongly on structural readiness (Audi et al. 2025), technological capa-
bility (Bashan and Kordova 2021), and institutional quality (Saeed K. A. 2022).

Both developing and developed countries' level of readiness can be assessed in
terms of several aspects, i.e., human capital quality, the ability to create efficiency, and
strategic trade policies that affect the performance of trade between countries. In terms
of human capital quality, developing countries still encountered the problem of low
human capital quality, while developed countries had better human capital quality (Phiri
2022). The better the human capital quality, the faster is the emergence of innovations
in the agricultural sector and the higher is the productivity of the agricultural sector
(Baiyegunhi 2024; Danta and Rath 2024). Human capital development is highly de-
pendent on the education system implemented in each country. We found that although
the country is a developing country, for example Malaysia and Saudi Arabia, they have
a qualified technology-based education system, very different from Sri Lanka which is
also included in the category of developing countries (Alharbi 2023). However, the ed-
ucation system in developed countries, for example Australia, is still superior to devel-
oping countries. The education system in developed countries not only equips students
to think and act critically in facing various challenges, but also equips students with the
ability to actively contribute to society, the economy, and their environment (Yang and
Ng 2024).

Developing countries in terms of infrastructure availability are also more limited
compared to developed countries. This limited infrastructure drives up logistics costs
from production units to export ports (Olyanga et al. 2022; Peprah Adu et al. 2024).
Increasing logistics costs can have consequences for increasing product selling prices
and higher selling prices can have an impact on decreasing the export competitiveness
of the product (Prasada, Nugroho and Lakner 2022). Chakrabartty (2022) emphasized
that developed countries tend to be able to manage the entire supply chain of agricultur-
al products well through the availability of solid infrastructure, while developing coun-
tries are still tied to various domestic problems such as conflict and riots, so that the
management of the supply chain of agricultural products in these countries results in
expensive costs. Straub and Terada-Hagiwara (2010) shows that infrastructure devel-
opment in developing countries tends to have similarities where development takes
place massively. However, the impact of this infrastructure development is considered
not yet able to increase economic productivity in developing countries.

Furthermore, developing countries also have low institutional quality compared to
developed countries. On the other hand, the supply chain of agricultural commodities is
very long so that poor institutional quality can hinder the increase in export competi-
tiveness. Developing countries are identical with low institutional transparency, long
bureaucracy, corruption, and low law enforcement (Mulyo et al. 2023; Nugroho et al.
2022). Transparency International (2024) released corruption perception index data
where developed countries have a very good corruption perception index compared to
developing countries. For example, Australia, the Netherlands, and Denmark occupy
the top 10 countries with the best corruption perception index in the world. In contrast
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to developed countries, developing countries have a low corruption perception index,
such as Indonesia, Pakistan, and the Philippines which are ranked 100 and above.

In terms of efficiency in the agricultural production process, both on-farm and off-
farm, the developed countries were much more efficient than the developing countries.
This is due to the fact that the developed countries were more superior in terms of using
agricultural technology than the developing countries (Eberhardt and Vollrath 2018;
Goel et al. 2021). Sanyaolu and Sadowski (2024) show that Germany and France have
shifted to a precision farming system by utilizing technology in the agricultural sector,
but at the same time Prasada, Anisya, et al. (2024) show that Indonesia focuses on agri-
cultural mechanization where agricultural mechanization has long been carried out by
developed countries.

These findings are consistent with modern trade theory, particularly the concept of
comparative advantage and factor endowments, where developed countries with higher
technology adoption and skilled labor are able to specialize in high-value products and
benefit more from global integration (Elfaki and Ahmed 2024). In contrast, developing
countries, constrained by lower technological capacity and institutional inefficiency
(Tan et al. 2021), often face adjustment costs that erode their export competitiveness
under globalization pressures.

Moreover, the high persistence of the lagged RCA variable found in the GMM es-
timation indicates that export competitiveness is a highly path-dependent process. Im-
provements in globalization readiness, infrastructure, or technology are therefore likely
to yield benefits only gradually over time, suggesting that structural reforms are essen-
tial to enhance long-term competitiveness rather than short-term export gains.

6.3. Other factors affecting export competitiveness in developing and developed coun-
tries

The coefficient of one period lagged export competitiveness had a positive coefficient,
meaning that the export competitiveness in the current year was influenced by the ex-
port competitiveness in the previous year. This was identified in both developed and
developing country groups. The result of the analysis was, however, not surprising be-
cause some previous studies have shown that the lagged dependent variable can proper-
ly explain the variation of the dependent variables (Nugroho and Lakner 2022). In addi-
tion, the positive effect of the one period lagged export competitiveness variable on the
export competitiveness variable was also caused by the tendency of trade relations be-
tween countries, in which both exporting countries and importing countries were will-
ing to maintain mutually beneficial trade relations, thus making the trade relations
stronger to maintain trade performance between one country and another (Bekele and
Mersha 2019; Eshetu and Mehare 2020).

The high coefficients of the lagged RCA variable (0.9579 for developing and
0.8854 for developed countries) indicate a strong persistence of export competitiveness
over time. This suggests that improvements in competitiveness occur gradually rather
than instantaneously, reflecting the structural nature of agricultural trade performance.
Therefore, the short-run coefficients presented in the GMM results represent only par-
tial adjustments, while the long-run effects (B / (1 — p)) are substantially larger, under-
scoring the importance of sustained policy and institutional reforms to maintain compet-
itiveness in the long term.
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The local exchange rate variable against the USD had a positive effect on develop-
ing countries, but had an insignificant coefficient on developed countries. Exchange rate
is one of the key variables that can promote the competitiveness of agricultural com-
modity exports (Sedighi 2024). The results of this study are in line with the results of
previous research, showing that the depreciation of the local currency against the USD
can increase export competitiveness (Lee and Naknoi 2024). This is because currency
depreciation lowers the price of goods exported by exporting countries, allowing them
to compete with similar products from other countries (Dogru et al. 2019).

The pooled regression with interaction terms further confirmed that the effect of
exchange rate depreciation is positive and stronger for developed countries, as indicated
by the positive and significant interaction term (& = 0.1140). This difference implies
that developed economies may respond more effectively to exchange rate movements
due to better market integration and export diversification (Sein and Sah 2025), while in
developing countries, depreciation may improve competitiveness mainly through price
adjustments rather than productivity gains (Zhu W. et al. 2022).

The AVA coefficient had a positive effect on developed countries, but had an in-
significant effect on developing countries. This is because developing countries have
limited ability to formulate value added to exported agricultural commodities due to the
low level of industrialization and technology proficiency in the off-farm sector
(Haraguchi et al. 2017; James 2021). Unlike developing countries, developed countries
have better uses of agricultural processing technology. In fact, an increase in value add-
ed is important to improve export competitiveness. Products with value added tend to
have better quality, thus allowing them to reach more consumers (Demirci and Erkip
2024; Zaman and Tanewski 2024). The added value of fruit and nuts commodities in
this study is limited to dried fruit, frozen fruit, and shelled nuts. However, global de-
mand for these products has tended to increase over the past few years (Hernandez-
Alonso et al. 2017).

This finding is consistent with the pooled regression results, where agricultural val-
ue added significantly enhances competitiveness in both country groups, but with
a stronger effect in developed countries (B + 6 = 0.1202). The greater impact in devel-
oped economies aligns with Porter's Diamond model, which emphasizes innovation
capability, advanced factor conditions, and supporting industries as key sources of sus-
tained competitive advantage (Porter 1990).

In addition, the export competitiveness of both fresh and dried fruit and nut (ex-
cluding oil nuts) commodities in developing and developed countries is influenced by
agricultural credit (ACR). The ACR coefficient was positive, so an increase in agricul-
tural credit could increase export competitiveness. Credit to agriculture is like the fi-
nancing of farming activities that is usually done by farmers. Higher amounts of credits
to agriculture mean that more capital is available to farmers to carry out their farming
activities, thus increasing production and productivity in the agricultural sector
(Haryanto et al. 2023). For example, in Pakistan which is a developing country, credit
to agriculture is channelled through formal financial institutions with an amount that
always increases over year; it is directly proportional to an increase in the performance
of the agricultural sector (Chandio ef al. 2018). Another country, Australia, has imple-
mented a Managed Investment Schemes (MIS) policy to raise investment from inves-
tors to help finance credit to agriculture (Larder ef al. 2018).
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However, in the pooled regression model, the effect of agricultural credit was statis-
tically insignificant for both developing and developed countries. This suggests that
while credit expansion may improve production capacity, it does not necessarily trans-
late into higher international competitiveness unless accompanied by improvements in
productivity, technology adoption, and export-oriented policies.

7. Conclusion

We conducted a data analysis on the effect of globalization on export competitiveness
in 55 developing countries and 16 developed countries. The results of which revealed
an interesting phenomenon where globalization has a positive effect on export competi-
tiveness for developed countries, but has a negative effect on export competitiveness for
developing countries. These results indicated that developing countries are still not pre-
pared for globalization, leading to increasingly tighter competition between countries.
This contrasting effect was also confirmed through the pooled regression with interac-
tion terms, which formally demonstrated that globalization reduces competitiveness in
developing countries but increases it in developed countries. The finding suggests that
the influence of globalization depends strongly on a country's level of structural readi-
ness, technology adoption, and institutional capacity.

Thus, to increase the readiness of developing countries, it is important to consider
several things. First, developing countries need to focus on improving the quality of
human capital, to allow them to make more agricultural innovation and help them in-
crease production and productivity. Improving the quality of human capital can be done
through training activities, technical guidance, and mentoring for various stakeholders
involved in the agricultural product supply chain. Second, developing countries must
focus on improving the quality of infrastructure through integrated and environmentally
friendly infrastructure funding programs. Third, bureaucratic reform needs to be carried
out by developing countries so that it can improve the quality of institutions. Fourth,
developing countries need to strive to increase production efficiency by applying ap-
propriate technology. Fifth, developing countries also need to accelerate adaptation pro-
cesses and address various policies that potentially hinder trade activities to boost ex-
port competitiveness.

Export competitiveness in developing countries is also affected by the local ex-
change rate against USD and the amount of credit to agriculture. A stable exchange rate
and an increase in the amount of credit to agriculture can increase export competitive-
ness in these countries. In developed countries, however, in addition to globalization,
export competitiveness is also influenced by value added of agricultural products and
the amount of credit to agriculture. To increase export competitiveness, developed
countries need to focus on increasing their products' value added, so they can reach a
wider market and gain more profits. Besides, developed countries need to focus on
providing credit to agriculture to boost production and productivity in the agricultural
sector.

From a theoretical perspective, these findings are consistent with modern trade
frameworks emphasizing comparative advantage, factor endowments, and Porter's Di-
amond theory. Developed countries, which possess more advanced technological and
institutional environments, can leverage globalization to reinforce competitive ad-
vantage, while developing countries still face constraints related to efficiency, govern-
ance, and innovation capacity.
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The persistence of export competitiveness, as indicated by the significant lagged
RCA coefficient, also highlights that improvement occurs gradually over time. There-
fore, long-term strategies such as enhancing education, research capacity, and market
access are crucial for sustaining competitiveness in the global market.

In this study, agricultural commodities are focused on fruits and nuts (excluding oil
nuts). However, international trade is a broad and complex economic activity. In addi-
tion, the use of aggregate data is a challenging aspect for the author, because it is very
difficult to eliminate all possible confounding factors, so this is a limitation stated in
this study.
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APPENDIXES
Appendix la

Competitiveness of fruits and nuts (excluding oil nuts), fresh or dried
in developing and developed countries

Burki-

Year Arll?: Bzr;f}lla_ Benin Boilaiv— Brazil ;Lrl; na r]il:[_h Ca:l?:o— Crir:: Chile China
Faso
2003 0.40 0.00 14.30 5.10 1.40 0.30 3.90 0.00 0.50 1450 1790 0.30
2004 0.30 0.10 15.50 6.10 1.40 0.30 3.60 0.00 0.80 16.80 14.50 0.30
2005 0.30 0.50 17.30 6.60 1.20 0.20 3.10 0.00 1.00 12.70 12.00  0.30
2006 0.90 0.60 18.70 4.80 1.20 0.20 2.60 0.20 0.80 11.40 1030 0.30
2007 0.70 0.30 17.00 4.50 1.30 0.40 2.90 0.20 0.80 9.60 10.30 0.30
2008 0.60 0.20 25.00 3.60 1.10 0.40 3.60 0.60 1.10 1440 13.40 0.30
2009 0.40 0.20 22.70 3.20 1.00 0.30 1.70 2.50 0.70 1440 11.00 0.30
2010 0.50 0.30 10.00 390 0.90 0.30 2.80 0.60 1.00 740 11.60 0.30
2011 0.60 0.50 2490 430 0.80 0.40 8.00 0.50 1.70 8.20 12.00 0.30
2012 0.70 0.50 25.60 3.10 0.70 0.40 3.10 0.20 1.00 6.90 1230 0.40
2013 1.00 0.60 22.80 2.60 0.70 0.40 4.20 0.40 0.90 6.70 1290 0.30
2014 1.30 0.50 16.80 3.00 0.70 0.40 3.50 0.60 0.70 590 1290 0.30
2015 1.10 0.20 30.60 420 0.70 0.30 6.40 0.60 1.40 5.80 12.80  0.30
2016 1.30 0.20 2590 4.80 0.60 0.30 8.20 2.10 1.00 7.40 13.50 0.40
2017 1.00 0.20 25.10 440 0.60 0.30 8.40 0.20 1.40 6.10 11.70  0.30
2018 0.80 0.30 2890 440 0.60 0.30 10.30 0.40 2.20 4.60 13.00 0.30
2019 0.90 0.20 17.90 3.10  0.60 0.30 5.20 0.30 1.90 290 1390 0.40
2020 1.00 0.20 13.90 3.30  0.60 0.20 3.00 0.40 2.20 2.60 1090 0.40
2021 1.00 0.20 15.00 2.70 0.60 0.30 3.60 0.80 10.00 2.60 10.30 0.30
2022 0.90 0.30 18.20 320  0.50 0.30 6.20 0.40 6.40 3.50 11.60 0.30

2023 2.30 040 1730 220 050 030 530 050 7.20 370 1040 0.20
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Appendix 1b

Domini-

Year Col_om- Cqsta can Ecua- Egypt Eswg- Ethio- Fiji Guate-  Guy- Haiti Hondu-
bia Rica Republic dor tini pia mala ana ras
2003 6.90 33.40 460 38.70 3.40 220  0.50 030 2020 040 3.10 18.20
2004 6.00  35.00 470 30.90 4.20 250  0.50 030 21.00  0.60 3.60  19.80
2005 5.50  29.70 5.60 2470 4.80 280 040 030 17.00 030 4.10 17.90
2006 540 37.10 6.30  23.60 3.50 240 020 0.70 2090 040 430 16.10
2007 480 36.90 7.00 2290 450 320 040 050 19.70 040 3.70 16.20
2008 430 3570 7.00 2090 550 620  0.50 0.40 1840 030 4.00 1850
2009 5.00 22.70 9.10 28.00 7.30 2.90 1.30  0.20 19.40 030 3.50 14.80
2010 4.10  30.10 11.00 2490 6.70 230  0.70 030 1720 060 290 1430
2011 330  28.80 11.00 22.80 6.60 240 0.50 0.50 1850 0.70 3.20 13.70
2012 3.10  25.00 9.20 1930 6.70 2.00 0.60 0.10 21.10 050 2.70 9.90
2013 2.80 23.20 9.40 1920 7.00 2.00 040 020 2120 040 3.10 12.00
2014 3.10  24.50 9.60 1930 6.90 090  0.50 0.20 2040 080 270  11.60
2015 4.00 31.00 7.50 25.80 7.80 1.00 030 0.20 1930 070 2.50 10.90
2016 490 31.70 770  25.10 740 1.00  0.70 0.10 1930 070 1.40  10.80
2017 430 3280 6.60 2480 6.60 0.70 1.10  0.20 19.60  0.80 2.00 10.00
2018 4.00 33.60 6.60 2480 6.80 1.50 1.10  0.10 2190 090 1.40 11.00
2019 440 29.70 6.90 23.10 6.20 .10 0.70 0.20 2030  0.60 1.50 11.40
2020 5.50  25.10 580 2530 6.50 220  0.60 0.10 1720 040 230 11.20
2021 530 23.40 6.10 21.60 6.00 .10 0.70 0.20 17.10 030 2.20 6.90
2022 470 2420 470 1940 6.10 210 0.70 0.20 19.10  0.10 1.50  13.30
2023 4.00 27.60 5.60 2400 6.90 1.40 1.00 0.20 18.60  0.10 0.10 13.30
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Appendix 1c

Competitiveness of fruits and nuts (excluding oil nuts), fresh or dried
in developing and developed countries

Hun- Indone- Jamai- Madagas- Ma- Malay-

Year gary India sia Iran  Iraq ca Jordan Kenya car lawi sia Mali
2003 0.40 1.70 050 540 020 470 130 4.00 450  2.80 020 0.70
2004 0.30 2.00 050 490 050 290 120 4.80 8.00  3.90 0.10  1.00
2005 0.20 1.80 0.50 420 0.50 140 1.80 290 410 450 0.10 130
2006 0.20 1.60 050 3.80 040 240 1.60 290 2.80 250 0.10 1.10
2007 0.20 1.40 0.60 430 030 190 1.70 250 5.00  2.00 0.10  2.90
2008 0.40 1.40 0.50 4.00 040 090 1.70 3.00 3.80 1.40 0.10  3.00
2009 0.30 1.10 040 3.70  0.60 140  2.10 240 3.00 1.10 0.10  2.00
2010 0.30 1.00 040 430 0.60 1.70  2.70  2.90 2.60  2.00 0.10 1.90
2011 0.30 1.00 0.50 2.80 030 130 3.50 220 280  1.90 0.10  1.90
2012 0.30 1.00 0.50 4.00 0.20 1.40  5.00 250 260 220 0.10  0.90
2013 0.30 1.00 0.50 430 0.20 1.50  5.00 2.70 220 230 0.10 130
2014 0.20 0.90 0.70 540 030 1.30 340 230 240 240 0.10  0.90
2015 0.20 0.90 080 620 030 1.10  4.10 3.90 1.10  2.80 0.10  1.00
2016 0.20 0.90 070 470 030 1.40  3.10 440 1.50 230 0.10 1.50
2017 0.20 0.90 080 3.70 030 130 3.00 520 1.80  2.70 0.10 1.40
2018 0.10 0.70 070 320 020 090 3.10 6.30 1.10  5.10 0.10  0.90
2019 0.10 0.70 070 7.50 040 0.80 240 5.50 130 5.20 0.10 0.70
2020 0.10 0.60 080 13.10 030 0.70 240 5.20 .20 3.90 0.10  0.60
2021 0.10 0.60 070 930 030 090 440 7.10 1.20  4.60 0.10 0.30
2022 0.10 0.60 050 11.00 020 0.80 250 7.90 0.80  5.50 0.10  0.60

2023 0.10 0.50 0.80 13.50 0.50 1.00 420 640 1.20  3.10 0.10  0.60
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Appendix 1d

Competitiveness of fruits and nuts (excluding oil nuts), fresh or dried
in developing and developed countries

Saudi

Var MO oy N T P Py P fe R G S
2003 0.20 1.20 0.10 1.60 22.40 0.10 2.10 2.90 0.60 0.30 0.10 1.20
2004 0.30 1.40 0.90 1.80 28.50 0.10 2.10 2.80 0.80 0.40 0.20 1.60
2005 0.20 1.40 0.50 1.40 20.00 0.10 1.90 3.00 0.70 0.30 0.10 1.40
2006 0.20 1.40 0.10 1.60 16.10 0.10 2.10 3.20 0.60 0.20  0.10 1.90
2007 0.30 1.70 0.20 1.60 17.70 0.10 2.10 3.10 0.70 0.20 0.20 2.40
2008 0.30 1.50 0.20 1.60 13.20 0.10 2.50 3.50 0.70 0.10  0.20 1.70
2009 0.30 1.70 0.20 2.20 7.20 0.10 2.70 2.90 0.70 0.20 0.20 2.10
2010 0.40 1.50 0.30 2.50 6.50 0.10 290 2.30 0.60 0.30 0.20 1.70

2011 0.50 1.60  0.30 2.70 490 020 3.60 430  0.60 020 0.10 2.80
2012 0.70 1.60  0.30 290 530 0.10 3.80 420  1.00 020 0.10 2.10
2013 0.70 .70 0.30 3.40 470 0.10 4.80 4.90  0.90 020 0.10 330

2014 0.70 1.80  0.20 320 5.20 0.10  6.90 510  0.70 020 0.10 430
2015 0.60 1.80  0.40 3.10  4.50 020 8.00 220 0.50 020 0.10 2.70
2016 0.50 2.10  0.80 3.10  3.30 020 7.80 290 0.50 0.10 020 3.70
2017 0.50 2.30 1.10 240  6.10 020 7.70 390 0.50 0.10 020 3.50
2018 0.50 220  0.90 290 580 020 9.50 4.90  0.50 0.10 020 340
2019 0.50 230  0.60 250  6.40 0.30 10.30 550 040 0.10 020 3.20
2020 0.30 220  0.70 250  6.60 0.30 12.30 4.70  0.40 0.10 020 220
2021 0.50 250  0.90 2.70  6.50 0.30 12.00 390 0.40 020 020 4.10

2022 0.40 2.60  0.80 220 570 0.20 13.70 430 040 020 020 440
2023 0.30 2.10  1.00 1.50  5.70 0.50 15.60 390 0.40 0.10 030 3.90




142 | Journal of Globalization Studies 2026 * May
Appendix le
Competitiveness of fruits and nuts (excluding oil nuts), fresh or dried
in developing and developed countries
United
Year Soqth Sri Togo Ugan- Rl?gl:;- Uru- Yem- Au§- Aqs- Bel- Cy- Cz.e-
Africa Lanka da Tanza- 29 en tralia tria gium  prus chia
nia

2003 5.70 2.00  0.60 0.30 9.20 4.80 1.00 1.00 0.20 1.60 9.00 0.10
2004 6.40 2.40 0.40 0.50  10.70 4.60 1.40 0.90 0.20 1.60 9.50 0.20
2005 5.60 1.90  0.70 0.60 7.00 4.40 1.50 0.90 0.20 1.80 6.40 0.30
2006 5.10 2.30 1.00 0.70 7.40 4.00 1.10 0.80 0.20 1.70 7.30 0.20
2007 5.30 230  0.40 0.90 5.10 4.40 1.10 0.70 0.20 1.70 6.60 0.20
2008 4.90 2.50 0.30 0.90 7.20 3.50 1.20 0.60 0.30 1.70 6.00 0.20
2009 5.60 220  0.20 0.50 6.10 2.90 1.50 0.70 0.30 1.60 4.60 0.20
2010 5.50 2.00 0.20 0.40 8.50 3.20 1.30 0.50 0.30 1.30 5.30 0.20
2011 4.60 3.10 1.10 0.40 6.90 2.70 1.70 0.40 0.30 1.10 430 0.20
2012 5.10 230  0.60 0.50 7.60 2.00 1.70 0.50 0.30 1.30 4.00 0.20
2013 5.50 2.40 1.00 0.80 7.70 2.10 1.30 0.80 0.30 1.30 3.60 0.20
2014 5.70 4.10 1.30 0.60 9.70 2.30 2.00 0.80 0.30 1.10 1.60 0.20
2015 5.90 3.30 1.90 1.10 9.00 1.90 4.70 1.10 0.30 0.90 0.80 0.20
2016 5.70 2.60 1.70 0.70  10.70 2.00 4.00 1.10 0.30 0.70 0.90 0.20
2017 5.80 230  3.10 0.80  18.80 1.70 9.40 1.00 0.20 0.70 0.80 0.10
2018 6.20 2.60 270 0.70  12.00 1.50 7.60 1.10 0.30 0.60 0.50 0.10
2019 5.70 2.10  3.10 0.50 9.00 1.30 3.10 1.20 0.20 0.60 0.60 0.10
2020 6.00 230 230 0.50 8.20 1.40 4.70 1.00 0.30 0.60 0.70 0.10
2021 5.60 250 230 0.60 6.00 1.10 7.00 0.90 0.30 0.60 0.50 0.10
2022 6.60 3.00 3.50 0.90 7.30 1.00 5.70 0.80 0.20 0.60 0.50 0.10
2023 5.80 250 470 0.70 5.80 1.00 11.70 0.70 0.30 0.60 0.40 0.10
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Appendix If

Competitiveness of fruits and nuts (excluding oil nuts), fresh or dried
in developing and developed countries

United

Year rlr)u?l; France Ger?;la- Greece Israel Italy I\{Z;h(fsr- 11;::—, P(;tlu- Spain Stz:’e's
and Ameri-

ca

2003 0.10 1.00 0.20 6.10 1.10 1.70 1.10 7.10 0.80  6.50 1.30
2004 0.10 0.90 0.20 6.30 1.20 1.50 1.20 9.80 0.70 6.20 1.40
2005 0.10 0.90 0.20 6.70 130  1.50 1.20 8.00 1.00  5.90 1.50
2006 0.10 0.90 0.30 6.20 1.30 1.60 1.30 8.00 0.90 6.30 1.50
2007 0.10 0.90 0.20 620 140 1.60 1.30 8.00 090  5.90 1.50
2008 0.10 0.80 0.30 6.90 1.10 1.70 1.40 7.60 1.20 6.00 1.50
2009 0.10 0.70 0.20 630 140 1.50 1.30 7.50 1.20  5.70 1.50
2010 0.10 0.80 0.30 6.90 1.40 1.70 1.30 6.90 1.50 6.00 1.60
2011 0.20 0.80 0.20 620 140 1.60 1.40 7.20 1.40  5.70 1.70
2012 0.20 0.80 0.20 5.70 1.70 1.60 1.40 7.20 1.50 6.00 1.80
2013 0.20 0.70 0.20 570 170  1.50 1.40 6.10 1.30  5.80 1.80
2014 0.20 0.70 0.20 540 1.50 1.40 1.40 6.50 1.60  5.40 1.70
2015 0.20 0.60 0.20 470 120 1.30 1.30 7.60 1.50 530 1.50
2016 0.20 0.60 0.20 490 1.10 1.20 1.40 8.30 1.40  4.70 1.40
2017 0.20 0.50 0.20 420 140 1.20 1.40 7.40 1.70  4.50 1.40
2018 0.20 0.50 0.20 400 120 1.10 1.50 8.90 1.80  4.60 1.40
2019 0.20 0.40 0.20 390 140 1.00 1.40 8.40 1.70 430 1.30
2020 0.10 0.40 0.20 450 1.60 1.10 1.60 8.80 1.90  4.60 1.30
2021 0.20 0.40 0.20 400 1.70 1.10 1.60 9.60 1.80  4.70 1.30
2022 0.10 0.50 0.20 370 180 1.10 1.50 9.60 210 430 1.30

2023 0.10 0.40 0.20 4.00 2.10 0.90 1.40 7.50 1.80  3.70 1.10
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Appendix 2
Pooled Regression with Interaction Terms

Variable Coefficient Std. Error z-Statistic Prob.
EXR 0.0274 ™" 0.0094 2.9200 0.0030
AVA 0.0378 0.0220 1.7200 0.0860
NFI 0.0060 ™ 0.0087 0.6900 0.4930
ACR 0.0131™ 0.0271 0.4800 0.6300
GLI -0.8559 " 1.0947 ~7.8200 0.0000
D 36.8624 4.8225 7.6400 0.0000
EXR x D 0.1140 0.0448 2.5500 0.0110
AVA xD 0.0824 " 0.0308 2.6800 0.0070
NFIx D 0.0011™ 0.0456 0.0200 0.9810
ACR x D 0.0397 ™ 0.0474 0.8400 0.4020
GLIx D 1.3783 " 0.3459 3.9900 0.0000
Cons. 53169 " 1.2289 43300 0.0000
Chow test (p-val) 0.1126
LM test (p-val) 0.1753
Breusch—Pagan test (p-val) 0.0080
Wooldridge test (p-val) 0.3985
Pesaran CD test (p-val) 0.1442
Wald test (p-val) 0.0000

Where: ™" significant at 1 % alpha; ~ significant at 5 % alpha; ~ significant at 10 % alpha; ™ not
significant.
Source: Own elaboration.
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