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Abstract: The purpose of this study is to examine equilibrium relationships and dynamic causality
between economic growth (measured as GDP), exports, and imports in Jordan using time-series
data between 1976 and 2021. In particular, this research attempts to determine exports-led growth,
imports-led growth, growth-led exports, and growth-led imports in both the short-run and long-run.
The four time-series datasets, GDP, merchandise exports, merchandise imports, and gross capital
formation, were examined using the Dickey–Fuller unit root tests, the Phillips–Perron unit root
test, and the Johansen’s trace tests for cointegration. The dynamic properties of the VAR(1) were
summarized using Granger causality tests and impulse response functions. The test results showed
that the impulse response functions indicated that there might be some short-run relationships among
our datasets. The Johansen cointegration tests suggested that the series were not cointegrated, and
hence there were no long-term relationships among the time series. It appeared that in the short-run,
both GDP and gross capital formation Grangerly caused merchandise exports. A unit shock in
merchandise exports, merchandise imports, and gross capital formation caused very small fluctuating
responses from GDP, merchandise exports, merchandise imports, and gross capital in the short-run,
and the responses approached zero in the long-run.

Keywords: Jordan; exports; imports; economic growth; causality

1. Introduction

Over the centuries, international trade expressed the international economic rela-
tions between countries across different world regions based on common interests. The
Hashemite Kingdom of Jordan has made concerted efforts in recent years to mitigate the
adverse effects of multiple regional crises on national employment and social stability.

In the era of globalization, and within this framework, trade has been at the forefront of
policy development to support economic growth and job creation1. After a close inspection,
according to the Department of Statistics (DoS)2 data, the volume of total exports3 in 2021
increased by 17.8 percent4 to JOD 6.643 billion, compared with 2020, where it stood at JOD
5.639 billion. Figure 1 reflects the values of exports and imports value in Jordan from 1994
to 2021.

The imbalance between exports and imports in the kingdom started in the early 2000s
prior to the global financial crisis of 2008–2009. Imports are almost three times greater than
gross exports (SNAP 2014); the negative balance of trade widened after 2009 following the
negative external shocks which had affected the Jordanian economy, namely the conflicts in
neighboring countries5, which had reduced the exports market; the 2010 Arab Spring, the
2011 Syrian Civil War, and ISIS conflict in Iraq and Syria (van IJzerloo 2016). The cascades
of events led to an actual boarders closure with key export markets. Adding to that, the
disruption of the energy supplies due to the repeated sabotage of the Arab Gas Pipeline6.
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Figure 1. Exports and Imports in Jordan. This graph is generated using the available data through 
the Jordanian Department of Statistics (DoS) between 1994 and 20217. 

It is plausible to argue that the Hashemite Kingdom of Jordan, the upper-middle-
income country8, with a population of 11,148,2789, survived the Arab Spring. The country 
is considered small but indeed not an unimportant country in the Middle East since it has 
geopolitical importance described as a stabilizing anchor in this context. It is true that the 
Jordanian economy is one of the smallest in the Middle East, it is poorly endowed with 
natural fresh water, oil, and other natural resources yet, it has a rich potash industry not 
only considered the largest in the MENA region but also competing on the global scale 
with one of the world’s top ten potash producers10, knowing that it is the only Arab 
country in the production. Jordan’s top export categories include chemicals11 (potassic 
fertilizers), packaged medicaments, textiles and knit garments, and mineral products 
(including potash and phosphates)12,13. 

Since April 2000, Jordan has become a member of the World Trade Organization 
(WTO)14 in a step towards the trade liberalization process. The country has entered the 
1998 Association Agreement (AA) with the European Union (EU), as well as the 1998 
Greater Arab Free Trade Agreement (GAFTA). It also provides for the trade liberalization 
in agriculture accompanied by a precise set out including tariff removals along with 
monetary, administrative, and quantitative Non-Tariff Barriers to trade (NTBs) quotas 
(Abedini 2008). In 2001, the country entered into a Free Trade Agreement (FTA) with the 
United States15. In addition to the United States, the European Union and Jordan 
established a Free Trade Area (FTA)16 liberalizing two-way trade in goods17, which went 
into effect in 2002. The kingdom is attempting to further develop trade liberalization 
policies, in exchange; trade reforms emphasized the importance of opening to the rest of 
the world and the region, whether bilaterally or otherwise (Kardoosh 2019). All in all, 
trade liberalization is the path to connecting and integrating the economy with the global 
system, which contributes to the country’s growth and development (Sachs et al. 1995). 

Nevertheless, Jordan has been suffering from a trade imbalance, with total annual 
imports tantamount to more than twice its exports. The issue is partly due to the scarcity 
of natural recourses, recurring droughts, extreme temperatures, erratic rainfall patterns18, 
a small manufacturing sector19, and rapid population growth fueled by periodic waves of 
refugees. As shown in Figure 2, the contribution of exports to GDP started decreasing, 
where imports of goods and services amounted to 51% of GDP and exports of goods and 
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Figure 1. Exports and Imports in Jordan. This graph is generated using the available data through
the Jordanian Department of Statistics (DoS) between 1994 and 20217.

It is plausible to argue that the Hashemite Kingdom of Jordan, the upper-middle-
income country8, with a population of 11,148,2789, survived the Arab Spring. The country
is considered small but indeed not an unimportant country in the Middle East since it has
geopolitical importance described as a stabilizing anchor in this context. It is true that the
Jordanian economy is one of the smallest in the Middle East, it is poorly endowed with
natural fresh water, oil, and other natural resources yet, it has a rich potash industry not
only considered the largest in the MENA region but also competing on the global scale with
one of the world’s top ten potash producers10, knowing that it is the only Arab country
in the production. Jordan’s top export categories include chemicals11 (potassic fertilizers),
packaged medicaments, textiles and knit garments, and mineral products (including potash
and phosphates)12,13.

Since April 2000, Jordan has become a member of the World Trade Organization
(WTO)14 in a step towards the trade liberalization process. The country has entered the
1998 Association Agreement (AA) with the European Union (EU), as well as the 1998
Greater Arab Free Trade Agreement (GAFTA). It also provides for the trade liberalization in
agriculture accompanied by a precise set out including tariff removals along with monetary,
administrative, and quantitative Non-Tariff Barriers to trade (NTBs) quotas (Abedini 2008).
In 2001, the country entered into a Free Trade Agreement (FTA) with the United States15.
In addition to the United States, the European Union and Jordan established a Free Trade
Area (FTA)16 liberalizing two-way trade in goods17, which went into effect in 2002. The
kingdom is attempting to further develop trade liberalization policies, in exchange; trade
reforms emphasized the importance of opening to the rest of the world and the region,
whether bilaterally or otherwise (Kardoosh 2019). All in all, trade liberalization is the path
to connecting and integrating the economy with the global system, which contributes to
the country’s growth and development (Sachs et al. 1995).

Nevertheless, Jordan has been suffering from a trade imbalance, with total annual
imports tantamount to more than twice its exports. The issue is partly due to the scarcity
of natural recourses, recurring droughts, extreme temperatures, erratic rainfall patterns18,
a small manufacturing sector19, and rapid population growth fueled by periodic waves
of refugees. As shown in Figure 2, the contribution of exports to GDP started decreasing,
where imports of goods and services amounted to 51% of GDP and exports of goods and
services 30% of GDP during 2021. Worldwide trade flows decreased significantly in 2020
due to the coronavirus disease (COVID-19).



Economies 2023, 11, 135 3 of 20

Economies 2023, 11, x FOR PEER REVIEW 4 of 21 
 

comparison, the GLE hypothesis implies that exports are a function of economic growth. 
The other way round for the “Imports hypotheses”, the ILG hypothesis states that imports 
promote economic growth, while the GLI hypothesis suggests that economic expansion 
drives imports. 

 
Figure 2. Exports and Imports (% GDP) in Jordan. This graph is generated using the available data 
through the World Bank between 1994 and 202120. 

In parallel to previous econometric studies supported by various literature review 
cases, a holistic approach is important to be followed while studying the four hypotheses 
from a broader social and economic context. Additionally, interpreting the results shall be 
examined with caution as interpretation could vary depending on the country/countries 
studied and the time studied for the case. Therefore, in the literature review, several 
countries were covered, from the Middle East to Asia, from Europe to Africa, as well as the 
Americas. 

The objective of the study endeavors to discover the main elements that have 
influenced and reshaped Jordan’s exports and imports, and at the same time, understand 
the relationship between international trade and economic growth in the kingdom. As 
previously noted, Jordan joined the WTO as a member in 2000. As a result of Jordan’s 
accession, various structural and legal changes have been implemented. Jordan is facing a 
trade imbalance where its annual imports exceed its exports by a factor of more than two, 
causing economic hardship. Given Jordan’s heavy reliance on imports, it is highly important 
to examine the influence of trade, particularly exports and imports, on the country’s 
economic development. Therefore, the Jordanian case offers a valuable case for empirical 
research into the relationship between exports, imports, and economic growth. This paper 
will conduct an empirical investigation of the ELG, GLE, ILG, and GLI hypotheses using 
time-series data.  

The novelty of the presented study shows the first instance of empirical research to 
explore the purpose and, at the same time, examine the relationships and dynamic causality 
between economic growth (measured as GDP), exports, and imports focusing on Jordan 
between 1994 and 2021 using the four hypotheses. Chronology of significant economic and 
political events that occurred during the mentioned years. Starting from the 1994 peace 
treaty with Israel, passing by the Liberalization and Privatization for the period 1999–2009, 
2003 Jordan’s economy was hit by the Iraqi War, the 2009 Global Financial Crisis 2010 Arab 
Spring, the 2011 Syrian Civil War, and lately, the COVID-19 economic challenge. 

The motivation for the research hypothesis stemmed from the disparity in exports and 
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Figure 2. Exports and Imports (% GDP) in Jordan. This graph is generated using the available data
through the World Bank between 1994 and 202120.

In light of the Jordanian structural alteration strategy and the economic attributes
framework, privatization has been an essential key element since mid-1996. Structural
reforms have been implemented by the government to a large extent with the assistance of
the International Monetary Fund (IMF). The reforms have aimed at fostering growth by
stabilizing the economy (International Monetary Fund (IMF) 2004), a success story to be told
in this context where macroeconomic policies started to restore the initial stabilization of the
Jordanian Dinar based on a peg of the U.S. Dollar. Back then, the policy was endorsed by the
Central Bank of Jordan (CBJ) (Mohaddes and Raissi 2011). Regionally speaking, Jordan has
transformed its economy into a more open and dynamic system, following the liberalizing
of foreign trade, reduction in public debt, and privatizing state-owned enterprises (WTO
2008). The country has taken significant strides to reform not only its economy but also
its political and social latitude by increasing the intention towards building a modern
economic and political state in parallel with robust growth and prosperity of socioeconomic
indicators.

Theoretically speaking, stabilizing the exchange rate was targeted to achieve monetary
stability to be able to attract both Arab and foreign investment to the country for the process
of liberalizing foreign trade and domestic prices. The Jordanian structural reforms strategy
has brought in return a structural modification in terms of more Foreign Direct Investment
(FDI) and higher export-led growth. Insofar as the Jordanian reform momentum continues
and the regional security environment improves, growth should increase further and make
a dent in poverty and unemployment levels within the country since unemployment is
the core of poverty. Despite the paradox of stagnant real per capita incomes, the economy
doubtless benefited from trade, privatization, and other structural reforms (Ramachandran
2004). However, as shown in Figure 2, the contribution of exports and imports as a
percentage of the GDP from 1994 to 2021 in Jordan. Throughout the analyzed period, the
ratio of imports to GDP has been greater and continuously increasing compared to the
ratio of exports to GDP since 1994. However, the ratio of exports to GDP has experienced a
slight downward trend during the periods 2011–2013 and 2014–2017.

Jordan’s export contribution to GDP reached 56% in 2008, which was the largest con-
tribution ever made during the analyzed time series, although the ratio started decreasing
afterward and 46% and less. On the other hand, the imports to GDP ratio reached the value
of 94% in 2005. In 2021, the contribution of exports to the Jordanian economy was 30.3%,
whereas imports made a contribution of 51.13%. Indeed, the contribution of exports in
2021 (30.3%) was lower than the contribution in 1994 (47.86%). If the current trend persists,
the Jordanian foreign trade will rely heavily on imports. For that reason, Jordanian case
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can be presented as a great example for the empirical analysis of the Export-Led Growth
(ELG), Growth-Led Export (GLE), Import-Led Growth (ILG), and Growth-Led Import (GLI)
hypotheses.

The four hypotheses, namely; ELG, GLE, ILG, and GLI, are considered controversial
and indecisive. While there are several competing hypotheses regarding the connection
between trade and economic growth, the empirical data supporting or contradicting them
is inconsistent and inconclusive. Several studies have yielded either corroborating or
contradicting evidence for one or more of these hypotheses. Thus, knowing that the four
can offer some insights into the relationship between trade and economic growth in Jordan,
the case must be viewed with caution, considering Jordan’s unique economic and social
conditions. Moreover, there are several factors that can affect the correlation between
economic growth and trade, namely political stability in the region, institutional quality,
significant levels of youth unemployment, limited natural resources, and technological
advancement. All of these factors can affect, and at the same time, complicate the correlation.
Proportionately, Jordan requires a subtle method of formulating policy. Although the
hypotheses are considered to be insightful in examining the correlation between economic
growth and trade, they cannot be deemed conclusive or universally valid. According
to the “Export hypotheses”, the ELG hypothesis, exports promote economic growth. In
comparison, the GLE hypothesis implies that exports are a function of economic growth.
The other way round for the “Imports hypotheses”, the ILG hypothesis states that imports
promote economic growth, while the GLI hypothesis suggests that economic expansion
drives imports.

In parallel to previous econometric studies supported by various literature review
cases, a holistic approach is important to be followed while studying the four hypotheses
from a broader social and economic context. Additionally, interpreting the results shall be
examined with caution as interpretation could vary depending on the country/countries
studied and the time studied for the case. Therefore, in the literature review, several
countries were covered, from the Middle East to Asia, from Europe to Africa, as well as the
Americas.

The objective of the study endeavors to discover the main elements that have in-
fluenced and reshaped Jordan’s exports and imports, and at the same time, understand
the relationship between international trade and economic growth in the kingdom. As
previously noted, Jordan joined the WTO as a member in 2000. As a result of Jordan’s
accession, various structural and legal changes have been implemented. Jordan is facing a
trade imbalance where its annual imports exceed its exports by a factor of more than two,
causing economic hardship. Given Jordan’s heavy reliance on imports, it is highly impor-
tant to examine the influence of trade, particularly exports and imports, on the country’s
economic development. Therefore, the Jordanian case offers a valuable case for empirical
research into the relationship between exports, imports, and economic growth. This paper
will conduct an empirical investigation of the ELG, GLE, ILG, and GLI hypotheses using
time-series data.

The novelty of the presented study shows the first instance of empirical research to
explore the purpose and, at the same time, examine the relationships and dynamic causality
between economic growth (measured as GDP), exports, and imports focusing on Jordan
between 1994 and 2021 using the four hypotheses. Chronology of significant economic and
political events that occurred during the mentioned years. Starting from the 1994 peace
treaty with Israel, passing by the Liberalization and Privatization for the period 1999–2009,
2003 Jordan’s economy was hit by the Iraqi War, the 2009 Global Financial Crisis 2010 Arab
Spring, the 2011 Syrian Civil War, and lately, the COVID-19 economic challenge.

The motivation for the research hypothesis stemmed from the disparity in exports and
imports growth and the unbalanced rapid growth of imports in Jordan; this paper inves-
tigates the causality among GDP, merchandise exports, merchandise imports, and gross
capital formation were examined using the Dickey–Fuller unit root tests, the Phillips–Perron
unit root test, and the Johansen’s trace tests for cointegration. The dynamic properties of
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the VAR(1) were summarized using Granger causality tests and impulse response func-
tions. The Johansen cointegration tests suggested that the series were not cointegrated, and
hence there were no long-term relationships among the time series. It appeared that in the
short-run, both GDP and gross capital formation Grangerly caused merchandise exports.

Overall, the Jordanian government has put into place a number of policies to increase
exports and decrease imports, including tax incentives for export-oriented businesses and
higher tariffs on some imported goods. To achieve a sustainable trade balance, however,
the nation still faces significant obstacles.

This paper contributes to the existing literature in two primary ways; this study focuses
on an upper-middle-income country experiencing several economic growth activities, and
from a geopolitical perspective, the country has built up a reputation as an anchor of
stability in the Middle East; the center of what so-called a volatile world. Moreover, the
data examined in the analyses used tangible commodities referred to as merchandise
exports (X) and merchandise imports (M) imports rather than using the total imports of
goods and services in the analysis.

The rest of the paper is structured as follows. Section 2 offers a survey of the re-
lated economic literature, while Section 3 outlines the data and the empirical research
methodology utilized. Finally, Section 4 provides concluding remarks and test results.

2. Literature Review

The link between economic growth and trade has been debated extensively for more
than two centuries; the relationship has been investigated using both frameworks, theo-
retical and empirical. However, controversy still persists regarding the actual effects. The
nexus between trade and economic growth has often been supported by the premise that
an improvement in economic growth in return can be caused by an increase in trade liberal-
ization policies in the globalized modern world (Stallings 2001; Syal 2007; International
Monetary Fund (IMF) 2001; Edwards 1993). Trade liberalization has been interpreted in
a wide range of ways in the previous economic literature. It has also been argued by the
World Bank that “countries openness to international trade have created opportunities
to innovate, increase growth potential of the economy, reduce poverty, create jobs, and
improve productivity locally and globally through out economic integration and Global
Value Chains (GVCs)21”. The economic effects of trade liberalization have often been
studied in the literature, and there are varied results and arguments (Ju et al. 2010; Winters
et al. 2004).

Previous research has documented that countries that are more open to the remainder
of the world grow in a faster rhythm than closed economies (Edwards 1998). It was
argued that economic growth could be generated by the reallocation (Melitz 2003) of the
available/existing resources and not exclusively via an increase in the aggregate levels
of capital and labor; let it be a shift towards the higher productivity export sector from
the efficient non-export sector (Islam et al. 2012; Rani and Kumar 2018). Moreover, some
evidence indicated that financial openness is frequently linked to greater economic growth
(Bekaert et al. 2011; Fratzscher and Bussiere 2004; Quinn et al. 2011). In a similar way,
there is a correlation between economic expansion and trade; increased foreign currency
reserves, better utilization due to resource allocation, and increased efficiency due to
the domestic output increase; by way of illustration, trade promotes economic growth
(Awokuse 2007). It is not new and previously argued that exports play a role in economic
growth; going back to the father of economics, Adam Smith, with his classical economic
theories, as well as David Ricardo in 1817, with his theories in comparative advantage
and international trade playing an important role in economic growth. The neoclassical
approach identifies the importance of competitive advantages in international trade; based
on a market base view. Countries tend to maximize their welfare through certain economic
activities, which are considered to be the most efficient regarding both resource and factors
of production during the existence of economic scarcity; it is more likely from a behavioral
economic approach (Abu Shihab et al. 2014). The Export-Led Growth (ELG) hypothesis
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postulates that exports are the key determinant of overall economic growth (Feder 1983;
Medina-Smith 2001). One of the main supportive arguments for this hypothesis is the
dynamic spillover effect on the economy; in other words, export growth may influence the
Total Factor Productivity (TFP)22. Based on the production function framework, empirical
studies have included exports due to the spillover effect. According to Coe and Helpman
(1995), investing in a country’s R&D affects the TFP of its trade partners. In a nutshell, it is
called “learning by doing”, or to be more precise, it is considered “learning by exporting”
(Tyler 1981; Lucas 1988); in all countries, exporters are more productive than non-exporters
(Clerides et al. 1998). From an intercountry cross-section empirical analysis implemented
for 55 developing countries with middle-income during the period 1960–1977, a relationship
was found between export expansion and economic growth. Furthermore, there was a
considerable positive association after conducting the bivariate tests between economic
expansion and other factors/variables, including gross exports, manufacturing exports,
investment, and manufacturing output growth (Tyler 1981). A production function model23

was also specified and estimated with the cross-sectional data. Results have shown that
in explaining intercountry variance in GDP growth rates, all the following factors were
important, starting with export performance all the way to capital formation. In conclusion,
an increase in manufacturing exports leads as a result to technological advancements,
which in return will increase economic development; let it be the growth in the size of the
workforce/labor and/or the growth in productivity. Exports have been seen as the new
paradigm (Debbarmaa et al. 2022).

In development economics literature, a major focus has been drawn toward the role of
trade policies in increasing both efficiency and growth. However, this varies significantly
across countries. A study has analyzed the data on sectoral TFP of four different countries,
namely, Japan, Korea, Turkey, and Yugoslavia. It demonstrated the effects of various
development strategies on the TFP growth in the manufacturing industries by examining
the influence of different strategies, particularly export expansion and import substitution
trade policies. The results indicated that TFP growth is hampered by imports growth,
keeping in mind that there is a link between industrial productivity and trade policies
performance. On the other hand, export growth elevates TFP by increasing the axiom
functionality and economies of scale (Nishimizu and Robinson 1984).

Moreover, the thriving exports sector benefits the country in several ways; the role of
technological innovation as a source of economic growth can lead to higher productivity,
increased capacity utilization and decreased costs per unit, efficient resource allocation,
and economies of scale (Helpman and Krugman 1987). If this trend continues with thriving
exports, in this context, inclusive growth can be translated by creating employment oppor-
tunities (Hausmann et al. 2019; Warred 2014). In general, developing countries that have
participated in international trade tend to make rapid progress in poverty alleviation and
job creation (UNDP 2013).

The empirical analysis for the following hypotheses: The Export-Led Growth (ELG),
Growth-Led Export (GLE), Import-Led Growth (ILG), and Growth-Led Import (GLI), are
supported by literature review on trade and economic growth, which creates verifiable
evidence using scientific methods for interpretation. To start with the first hypothesis,
the ELG, also expressed as exports’ role in economic growth in the majority of empirical
research. The ELG hypothesis is described as a development strategy that is concentrated
on foreign exports and aims at the same time to foster productive capacity, which is lined up
with economic growth (Medina-Smith 2001). This hypothesis involves promoting exports
and acquiring foreign currency reserves by adopting certain policies; with this approach,
importing high-tech goods and services can be in favor of economic growth. Exports are
considered a tool for the long-run to economies of scale; exports drive economic growth in
the domestic market through the use of more technology and skilled labor (Bhagwati 1988,
1989). This process leads to improved efficiency and productivity in the economy.

Noteworthy that ELG economic research is not exclusively limited to developing
economies; it is rather for all countries across the continents. This part is divided into
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seven categories, starting with developing countries: Balassa (1978) studied 11 developing
countries that have an industrial base, Kavoussi (1984) examined 73 developing countries
where export growth is correlated with better economic performance, and that has a
favorable impact on total factor productivity. Love and Chandra (2005) paper tested
the ELG hypothesis for South Asia in a sample consisting of the large country India, as
well as medium to small countries; Pakistan, Bangladesh, Sri Lanka, Nepal, Bhutan, and
the Maldives, however; the findings of this study were mixed. Another study tested
five different countries, namely India, Pakistan, the Philippines, Malaysia, and Thailand;
empirical results have shown that exports have a profoundly positive effect on economic
growth (Vohra 2001).

The following studies have been conducted on developed countries; Awokuse (2006)
studied the connection between Japan’s real exports and GDP growth; output was bi-
directional. Kónya (2006) investigated 24 OECD24 countries; results have shown three
different interpretations; a two-way correlation between growth and exports, one-way
causality from exports to GDP, and one-way causality from GDP to exports. Jin and Yu
(1996) tested the ELG hypothesis for the US economy; results indicated that there are no
significant causal impacts between exports and output. Shan and Sun (1999) tested the US
economy using quarterly time series data using the developed method “Toda-Yamamoto
(TY) Causality”; the Granger no-causality procedure and results have shown a two-way
Granger causality between output and exports.

As for the Gulf region, Al-Yousif (1997) paper investigated four Arab Gulf countries,
namely, Saudi Arabia, Kuwait, UAE, and Oman; the data estimates have indicated a
significant positive correlation between economic growth and exports. Other studies
were dedicated to Africa; (Ahmad and Kwan 1991; Foster 2006). CEECs case studied by
Hagemejer and Mućk (2019). South America, including Mexico (Siliverstovs and Herzer
2006; Arteaga et al. 2020; Thornton 1996). Lastly, newly industrialized Asian (Ghatak et al.
1997; Kwan et al. 1999; Dhawan and Biswal 1999; Khalafalla and Webb 2001; Awokuse
2005; Siliverstovs and Herzer 2006). Correspondingly, the relationship between trade and
economic expansion is still being studied and is considered to be an ongoing research topic
(Were 2015).

A number of studies documented weak, no, or mixed support for the ELG hypothesis.
Starting with (Jung and Marshall 1985), the Granger Causality test was used in this study to
examine the relationship between economic growth and exports in 37 developing countries;
results have shown uncertainty on the validity of the hypothesis and, therefore, weak
support for the hypothesis. Dreger and Herzer (2013) examined 45 developing countries in
the long-run and the short-run; results have shown that there is no significant association;
therefore, this has reflected weak evidence for the ELG hypothesis. Darrat (1986) tested five
countries, namely, Hong Kong, South Korea, Singapore, and Taiwan. Empirical results did
not support the ELG hypothesis based on the Granger Causality test. Comparably, Oxley
(1993) utilized data on Portugal, and the ELG was rejected, giving support to the reverse
causality; therefore, no supportive evidence was found. Khemka et al. (2018) examined
whether the ELG hypothesis is valid for India, and the results found no support. Mazumdar
(2001) found evidence in developing countries and argued that imported machinery leads
to higher growth.

Despite the previous arguments, many researchers have discovered evidence that
supports the ELG hypothesis, linking exports to economic growth. For example, Balassa
(1978) found a supportive argument for the ELG hypothesis. Fajana (1979) analyzed the
impact of trade on Nigeria’s economic growth, and the results provided empirical support
for the ELG hypothesis; also, it concluded that exports play an important role in economic
growth. Onafowora et al. (1996) investigated using data from 12 Sub-Saharan African
(SSA) countries, results suggested that it is possible to stimulate economic growth, and
it supports the ELG hypothesis. Al-Yousif (1997) investigated the relationship between
exports and economic growth for four Arab Gulf countries, namely, Saudi Arabia, Kuwait,
UAE, and Oman; results found a significant positive association. Islam (1998) examined the



Economies 2023, 11, 135 8 of 20

relationship between exports and growth over a-15 year period in 15 Asian countries, results
found consistent with the ELG hypothesis, and cointegration existed between exports and
growth in five countries out of fifteen. Bahmani-Oskooee and Oyolola (2007) examined the
data using 44 developing countries, and the results found evidence that supports the ELG
hypothesis in 60% of the countries. Narayan et al. (2007) the authors examined the ELG
hypothesis for Fiji and Papua New Guinea, and the discovered evidence supported the
ELG in the long-run for the case of Fiji, while for Papua New Guinea, the was evidence
only in the short-run for ELG. Rani and Kumar (2018) investigated the case of BRICS25;
results indicated a long-run relationship among the competing variables, namely, exports,
imports, gross capital formation, and economic growth.

Hagemejer and Mućk (2019) studied the case of CEECs; results documented that
exports substantially boosted economic development. Arteaga et al. (2020) discovered
that an increase in exports to China boosted the economic expansion of South American
nations. Another study examined the nexus between export expansion and economic
development in China from 1979 to 2001 using the error correction model; results showed
that the variables had a bidirectional causal relationship (Mah 2005). Hye and Boubaker
(2011) investigated ELG and ILG for the period 1960–2008 in Tunisia using the ARDL
technique, outcomes indicated that both ELG and ILG are valid and at the same time,
a bidirectional association existed between both exports and imports. Awokuse (2007)
examined the effects of both export and import expansion on economic growth for three
transition economies; Bulgaria, the Czech Republic, and Poland. Empirical results indicated
that both ELG and GLE are valid for the case of Bulgaria, ELG and ILG hypotheses were
valid for the case of the Czech Republic, and the ILG hypothesis was valid for the case of
Poland; overall, it has been proved that international trade promotes economic expansion.
However, another study by the same author the next year, Awokuse (2008), examined the
nexus between economic growth and trade in 3 Latin American countries with hand on
both exports and imports. Empirical findings indicated mixed results for the ELG, ILG, and
GLE hypotheses.

South Korea and Japan cases were taken into account in Zang and Baimbridge (2012)
research; the authors tested using the VAR model the causality between exports, imports,
and economic growth. Empirical evidence indicated that for both East Asian countries,
a bidirectional causality existed between economic expansion and imports, and the ELG
hypothesis was valid for the case of Japan; however, in South Korea, economic growth had a
negative impact on export growth. Mahadevan and Suardi (2008) examined the uncertainty
of both ILG and ELG hypotheses for the case of Japan and the Four Asian Tigers; results
have found evidence for the ILG hypothesis in Japan, no evidence of a cointegrating causal
link between Korea’s economic growth and trade. Furthermore, Hong Kong’s economic
growth supported both ELG and ILG hypotheses. Panta et al. (2022) examined the case
of Nepal to understand the causal relationship between economic growth, exports, and
imports. Their research indicated that in the long and short-run, there is no relationship
supporting both ELG and GLE hypotheses, whereas evidences was found supporting
ILG in the short-run and GLI in the long-run. Hye et al. (2013) examined ELG, ILG,
GLE, and GLI hypotheses in six South Asian countries, results have shown that the ELG
hypothesis was irrelevant to all countries except the case of Pakistan, whereas the ILG
hypothesis was relevant to all six South Asian countries. The GLE hypothesis was relevant
to all nations, barring Bangladesh and Nepal. The GLI model and export–import model
are pertinent to all six countries. Ahmad and Harnhirun (1995) examined the ASEAN
countries to investigate the nexus between economic growth and exports between 1967 and
1988; results found evidence supporting the GLE hypothesis for Singapore, Malaysia, the
Philippines, and Indonesia.

Kristjanpoller and Olson (2014) ELG, GLE, and ILG hypotheses were examined using
data from Latin American nations, empirical results were mixed, and in conclusion, a
negative correlation existed between both impacts of exports and imports on GDP growth,
to put it differently, and theoretically speaking, ILG and ELG hypotheses do not coexist.
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Hanson (1982) presented a performance assessment for three economies in the 1970s,
namely the Soviet Union, Poland, and Hungary. The author examined the ILG hypothesis
and suggested that infrastructure expansion and the importation of Western capital goods
can promote economic growth. Mishra et al. (2010) examined ELG and ILG hypotheses
for five Pacific Island countries during the period 1982–2004; results have found a find
bidirectional Granger causality between the following variables, both exports and imports,
export and economic growth, as well as import and economic growth. In Reppas and
Christopoulos (2005), between 1969 and 1999, 22 less-developed African and Asian nations
were examined to understand the nexus between exports and the growth of output, and
evidence was found supporting the GLE hypothesis. Additionally, the study suggested that
output growth causes exports but not vice versa. Lawrence and Weinstein (1999) controlled
in their research the R&D spending and the degree of industry concentration; consequently,
the authors concluded that for both developing and developed countries, a greater import
proportion in domestic consumption is correlated with a statistically significant positive
effect on subsequent TFP growth.

In conclusion, and with the previous findings, the four hypotheses, namely; ELG, GLE,
ILG, and GLI, are considered controversial and indecisive. Results varied; some found
robust evidence for GLE and ILG, while other research documented a little support for ELG
and GLI. Accordingly, some can be misleading or even give spurious results if a certain
variable is excluded from the empirical analysis. For that reason, the dynamic causality
between economic expansion, exports, and imports will be presented in this research paper
for the case of Jordan.

3. Data and Methodology
3.1. Data

The study utilized yearly time-series data for Jordan from 1976 to 2021. The data
were obtained from the World Bank and the Jordanian Department of Statistics (DoS). The
study variables included gross domestic product (GDP), merchandise exports, merchandise
imports, and gross capital formation, all measured in the United States dollar (USD).
Following the guidance of Hye et al. (2013), this study considered GDP as the response
variable (serving as a proxy for economic growth (G)) and merchandise exports (X) and
merchandise imports (M) as the explanatory variables. Gross capital formation (C), serving
as a proxy for capital, was also included in the analysis to ensure the analysis results were
not biased due to omitted variables (Dodaro 1993).

All variables were converted to real value using the GDP deflator, i.e., real value
= nominal value/(GDP deflator/100). Furthermore, all variables were transformed into
natural logarithmic scales before the empirical analysis as per the suggestions of Bahmani-
Oskooee and Economidou (2009) and Hye et al. (2013).

3.2. Methodology

Figure 1 graphically presents the GDP, exports, and imports (all in real values) of
Jordan from 1976 to 2021. A close-up analysis of Figure 1 shows that there was an upward
trend for all three series, with GDP increasing rapidly, imports increasing moderately, and
exports increasing slowly after 2004. Jordan’s foreign trade has been dominated by imports,
with the imbalance between exports and imports starting to expand after 2004, leading to
Jordan’s large trade deficit. In the past two decades, though slowly increasing, exports of
Jordan have been stagnant. Jordan’s imports exploded between 2004 to 2014, experienced a
downward trend between 2014 to 2020, and eventually increased from 2020 to 2021. As a
result, Figure 1: GDP, exports, and imports of Jordan.

Figure 2 presents Jordan’s exports and imports as percentages of GDP from 1976 to
2021. The ratios of imports to GDP increased from 1976 (58%) to 1981 (72%), decreased
from 1981 (72%) to 1986 (38%), and then increased since and stayed around 50% between
1986 and 2004. The ratios of imports to GDP experienced an upward trend starting in 2014
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and reached a record high of 80% in 2007, and then started to exhibit a downward trend,
with the 2021 ratio of imports to GDP equal to 48%.

The ratios of exports to GDP stayed between 10 and 17% between 1976 and 1988, expe-
rienced a sudden increase in 1989 (26%), and stayed stable for around 10 years (1989–2000).
The ratios of exports to GDP slowly increased from 2000 (22%) and reached a record high
of 35% in 2008. Percentages of exports to GDP experienced a downward trend after 2008.
The 2021 ratio of exports to GDP equals 21%.

Before modeling the relationships and dynamic causality between economic growth
(measured as GDP), exports, and imports in Jordan, the time-series properties of the data
were first examined.

Table 1 reflects the assessment of stationarity. To test further if there was a unit root
in the four time series, augmented Dickey–Fuller unit root tests and Phillips–Perron unit
root tests for up to 3 lagged differences were utilized (Table 2). In the levels of the time
series, the p-values of the tau test statistics for the ADF and PP tests were greater than 0.05,
and hence the null hypothesis (the series is nonstationary, i.e., there is a unit root) was not
rejected at the 5% level, implying the time series were nonstationary in their levels. In the
first differences of the time series, the p-values of the tau test statistics for the ADF and
PP tests were less than 0.05, and hence the null hypothesis was rejected at the 5% level,
implying the time series were stationary in their first differences. In other words, the time
series of the study were integrated into order 1 or I(1).

Table 1. Assessment of stationarity.

Levels First Differences

ADF PP ADF PP

Lags Tau p Tau p Tau p Tau p

GDP 0 −1.08 0.7140 −1.08 0.7140 −3.85 0.0003 −3.85 0.0003
1 −1.55 0.4980 −1.26 0.6384 −4.18 <0.0001 −3.91 0.0002
2 −0.90 0.7794 −1.34 0.6042 −4.69 <0.0001 −3.90 0.0002
3 −0.32 0.9136 −1.34 0.6043 −2.78 0.0065 −3.70 0.0004

Exports 0 −2.15 0.2274 −2.15 0.2274 −5.17 <0.0001 −5.17 <0.0001
1 −2.10 0.2440 −2.12 0.2371 −4.11 0.0001 −5.16 <0.0001
2 −1.82 0.3643 −2.12 0.2375 −3.26 0.0017 −5.13 <0.0001
3 −1.30 0.6196 −2.11 0.2407 −3.76 0.0004 −5.17 <0.0001

Imports 0 −1.48 0.5335 −1.48 0.5335 −5.27 <0.0001 −5.27 <0.0001
1 −1.39 0.5768 −1.57 0.4879 −4.16 <0.0001 −5.27 <0.0001
2 −1.32 0.6114 −1.61 0.4681 −3.37 0.0012 −5.22 <0.0001
3 −1.23 0.6525 −1.66 0.4439 −3.00 0.0035 −5.23 <0.0001

Capital 0 −1.93 0.3158 −1.93 0.3158 −5.92 <0.0001 −5.92 <0.0001
1 −1.98 0.2929 −2.05 0.3640 −4.25 <0.0001 −5.92 <0.0001
2 −2.06 0.2606 −2.12 0.2364 −3.98 0.0002 −5.92 <0.0001
3 −1.80 0.3775 −2.14 0.2294 −3.70 0.0004 −5.90 <0.0001

Note. ADF = augmented Dickey–Fuller unit root test; PP = Phillips–Perron unit root test.

Table 2. Cointegration rank test using trace.

H0: Rank = r H1: Rank > r Eigenvalue Trace p

0 0 0.4374 46.7367 0.0624
1 1 0.2417 21.4297 0.3298
2 2 0.1500 9.2531 0.3425
3 3 0.0467 2.1031 0.1467

If the nonstationary data become stationary at the first differencing, then there is a
high probability that there is a cointegration relationship (long-term relationship) among
the variables.
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To determine if there was a cointegration relationship among the study variables,
Johansen’s trace tests for cointegration were performed (Table 3). The trace test tests the
hypothesis that there, are at most, r cointegration vectors. If the value of the trace statistic is
greater than the critical value (i.e., p < 0.05), then we conclude that there is a cointegration
relation among the variables at rank r. For all 4 hypotheses (r = 0, 1, 2, and 3), the p-values
were greater than 0.05. Hence, we concluded that there was no cointegration relationship
among the four time series. Since the 4 time series were not cointegrated, it was concluded
that there was no long-term or equilibrium relationship among GDP, merchandise exports,
merchandise imports, and gross capital formation. Further details on the univariate model
white noise diagnostics are explained in Appendix A.

Table 3. Information criteria to determine the optimum lag k for the VAR.

k = 1 k = 2 k = 3 k = 4 k = 5

AICC −427.19 −1619.28 −906.67 −835.65 −837.21
HQC −550.41 −508.41 −495.18 −462.67 −455.08
AIC −570.26 −538.28 −534.67 −511.34 −512.48
BIC −516.74 −457.27 −426.93 −377.68 −353.73

FPEC 0.0027 0.0043 0.0037 0.0053 0.0048
Note. Bold text indicated the smallest number for the information criteria. Optimum lag k = 1 was selected as the
model had the smallest information criteria based on HQC, AIC, BIC, and FPEC.

As the series were stationary at I(1) and cointegrating relations were not present in
the system of variables, a four-variable vector autoregressive (VAR) model with k lags
(Sims 1980) was conducted to model the first differences of the variables and systematically
capture the dynamics in the time series. Based on information criteria such as AIC, AICC,
FPEC, HQC, and BIC (Table 4), a four-variable VAR model with 1 lag (VAR(1)) was con-
ducted to systematically capture the dynamics in the four time series, GDP, merchandise
exports, merchandise imports, and gross capital formation.

Table 4. Parameter estimates of VAR(1).

Variable β SE t p

∆Gt Constant 0.0135 0.0159 0.85 0.4010
∆Gt−1 0.5571 0.1794 3.10 0.0035 *
∆Xt−1 −0.1237 0.1390 −0.89 0.3792
∆Mt−1 0.1797 0.1845 0.97 0.3359
∆Ct−1 −0.1594 0.1347 −1.18 0.2438

∆Xt Constant 0.0260 0.0201 1.29 0.2032
∆Gt−1 0.4671 0.2267 2.06 0.0461 *
∆Xt−1 −0.0057 0.1757 −0.03 0.9742
∆Mt−1 −0.0717 0.2331 −0.31 0.7601
∆Ct−1 0.1361 0.1702 0.80 0.4288

∆Mt Constant 0.0062 0.0224 0.28 0.7833
∆Gt−1 0.1806 0.2528 0.71 0.4792
∆Xt−1 0.2570 0.1959 1.31 0.1972
∆Mt−1 −0.2003 0.2599 −0.77 0.4456
∆Ct−1 0.1845 0.1898 0.97 0.3369

∆Ct Constant −0.0061 0.0298 −0.21 0.8385
∆Gt−1 0.4197 0.3364 1.25 0.2197
∆Xt−1 0.1693 0.2607 0.65 0.5199
∆Mt−1 −0.2439 0.3459 −0.70 0.4850
∆Ct−1 0.0524 0.2526 0.21 0.8366

Note. β = coefficient, SE = standard error, t = t-statistic, and p = p-value. * indicated significance at the 0.05 level.
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According to the parameter estimates of the VAR(1) (Table 4), the 4 univariate re-
gression equations systematically capturing the dynamics in economic growth (i.e., GDP),
merchandise exports, merchandise imports, and gross capital formation can be written as:

∆Gt = 0.0135 + 0.5571∆Gt−1 − 0.1237∆Xt−1 + 0.1797∆Mt−1 − 0.1594∆Ct−1 + vG
t ,

∆Gt = 0.0260 + 0.4671∆Gt−1 − 0.0057∆Xt−1 − 0.0717∆Mt−1 + 0.1361∆Ct−1 + vG
t ,

∆Gt = 0.0062 + 0.1806∆Gt−1 + 0.2570∆Xt−1 − 0.2003∆Mt−1 + 0.1845∆Ct−1 + vG
t ,

∆Gt = −0.0061 + 0.4197∆Gt−1 + 0.1693∆Xt−1 − 0.2439∆Mt−1 + 0.0524∆Ct−1 + vG
t ,

It appeared that economic growth (i.e., GDP) was statistically significantly positively
associated with lagged 1 economic growth (β = 0.5571, p = 0.0035) and not associated
with lagged merchandise exports, merchandise imports, and gross capital formation. Mer-
chandise exports were statistically significantly positively associated with lagged 1 GDP
(β = 0.4671, p = 0.0461) and not associated with lagged merchandise exports, merchandise
imports, and gross capital formation. Merchandise imports and gross capital formation
were both not statistically significantly associated with lagged GDP, merchandise exports,
merchandise imports, and gross capital formation.

Granger causality tests (Table 5), and impulse response functions were used to further
examine the causality of the short-run relationships among the variables. It appeared that
in the short-run, GDP Grangerly caused merchandise exports (χ2(1) = 9.32, p = 0.0023), and
gross capital formation Grangerly caused merchandise exports (χ2(1) = 5.17, p = 0.0230)
(Table 5).

Table 5. Granger causality tests.

Null Hypothesis (H0) χ2 df p Conclusion

Exports did not Grangerly
cause GDP 0.47 1 0.4923 Not reject H0

Imports did not Grangerly
cause GDP 0 1 0.9589 Not reject H0

Gross capital formation did
not Grangerly cause GDP 0.78 1 0.3757 Not reject H0

GDP did not Grangerly
cause exports 9.32 1 0.0023 Reject H0

Imports did not Grangerly
cause exports 2.21 1 0.1371 Not reject H0

Gross capital formation did
not Grangerly cause exports 5.17 1 0.0230 Reject H0

GDP did not Grangerly
cause imports 1.53 1 0.2167 Not reject H0

Exports did not Grangerly
cause imports 1.59 1 0.2078 Not reject H0

Gross capital formation did
not Grangerly cause
imports

1.49 1 0.2218 Not reject H0

Note. χ2 = chi-square test statistic, df = degrees of freedom, and p = p-value.

The simple impulse response functions (Lütkepohl 1993) were used to quantify the
impulse responses to shocks from one of the variables (GDP, exports, imports, and gross
capital formation (after taking the logarithm and first differencing)) over a 30-year period
Figure 3. A unit shock in GDP caused positive responses from GDP, exports, and gross
capital formation in the short-run (within 5 years), and the responses approached zero
in the long-run. Similarly, a unit shock in exports, imports, and gross capital formation
caused fluctuated responses from GDP, exports, and gross capital formation in the short-run
(within 5 years), and the responses approached zero in the long-run.
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show the responses of GDP, exports, imports, and gross capital formation to a forecast error impulse
in GDP with two standard errors. The top-right figures (“Response to impulse in export_log”) show
the responses of GDP, exports, imports, and gross capital formation to a forecast error impulse in
exports with two standard errors. The bottom-left figures (“Response to impulse in import_log”)
show the responses of GDP, exports, imports, and gross capital formation to a forecast error impulse
in imports with two standard errors. The bottom-right figures (“Response to impulse in capital_log”)
show the responses of GDP, exports, imports, and gross capital formation to a forecast error impulse
in gross capital formation with two standard errors.

The economic significance of the results obtained sheds light on one of the most crucial
factors is the requirement to boost exports and lessen Jordan’s reliance on imports. This can
be accomplished by implementing policies that encourage the growth of local industries
focused on exports, such as offering tax incentives and lowering trade-related bureaucratic
barriers. R&D can help industries to thrive; this can be implemented by providing subsidies
or grants for research that could create a favorable regulatory environment.

4. Conclusions

Using time series data for the period of 1976 to 2021, the study found that there was
no long-term or equilibrium relationship among GDP, merchandise exports, merchandise
imports, and gross capital formation in Jordan. After first differencing the time series, a
four-variable VAR model with one lag was conducted to examine the short-run relationship
among the GDP, merchandise exports, merchandise imports, and gross capital formation in
Jordan from 1976 to 2021. The dynamic properties of the VAR(1) were summarized using
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Granger causality tests and impulse response functions. Based on the results of Granger
causality tests, in the short-run, both GDP and gross capital formation Grangerly caused
merchandise exports. The results of impulse response functions indicated that there might
be some short-run relationships among GDP, merchandise exports, merchandise imports,
and gross capital formation in Jordan for the period 1976 to 2021.

The fact that Jordan imports a significant portion of its needs helped drive up the
inflation in the country and, at the same time, affected interest rate levels. This is rather
a problem within the structure of the Jordanian economy; the country’s BOT is negative,
and that illustrates the importance of imports for the economic growth process when food
and oil are being imported. Noteworthy, the global situation of international trade and
fuel prices and other global political conflicts can affect commodity prices. In parallel, the
unemployment rate is persisting. The Jordanian case can be paired in the context of other
developing nations by saying that it is relying heavily on imports.

Several implications for economic policy flow from Jordan’s import-export-driven
growth case study. The findings of our study could be significant for policymakers at the
national level who are seeking to create macroeconomic and trade policies that can achieve
a sustainable balance between exports and imports over the long-term.

R&D can help in establishing several partnerships with international companies
and organizations. However, it is crucial for the government in the aspect of economic
policymaking to evaluate both the potential advantages and disadvantages of foreign
investment and technology transfer thoroughly, taking into account the possible risks
and benefits involved. This will ensure that the policies will be designed to minimize
any potential risk to local businesses, and at the same time, maximize and enhance the
positive impact. On the other hand, Technology transfer can help local businesses adopt
new, more efficient production methods and techniques; simultaneously, new products
can be developed and compete in the global market. Technology transfer can help in the
development process of the local capabilities of R&D; it could be the case of sharing new
ideas, technologies, or innovations between local and international businesses. This can
foster the development of a sustainable innovation ecosystem in the country. As a result,
trade development can help to stimulate economic growth by increasing revenue, creating
jobs, and boosting investment.

Investors may be able to provide access to new markets on a global scale, distribution
channels, key accounts, and supply chains that can assist local businesses in growing their
clientele and exports. Foreign investors will be attracted by the conducive local business en-
vironment that plays a role in increasing opportunities for collaboration with international
partners. Expanding trade opportunities can help diversify the local economy to enhance its
resilience to external shocks and changes in global demand for specific products. With the
aim of building an economic resilience, preserving macroeconomic stability, and reducing
the impact of external shocks will help in the process. Trade expansion plays a crucial
role in Jordan’s economic development, and through improved competitiveness, Jordan
can enhance its productivity in the global market along with improving the efficiency and
quality of its goods and services. Additionally, diversification is key; the Jordanian economy
heavily depends on a handful of primary export industries, including pharmaceuticals,
textiles, and clothing. All in all, expanding trade opportunities can potentially lead to
creating new job opportunities in export-oriented industries, which can lead to a reduction
in unemployment and a boost in disposable income.

The study has certain limitations: the research article does not explore the four hy-
potheses at a sectoral economical level. Correspondingly, the research is purely based on
data from Jordan. Hence, future research can contribute to the existing literature on the
relationship between trade and economic growth by studying the role of trade using a
panel data set from various countries that share similar characteristics, including major
economic sectors. Into the bargain, several structural breaks can be examined to understand
the magnitude whereas this could be giving some insights to understand the problem of
each specific case at a certain year/period of time.
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Appendix A

Durbin–Watson test statistics were used to test the null hypothesis that the residu-
als were uncorrelated (Brooks 2014). The Durbin–Watson test statistics were around 2
(Table A1), indicating that the residuals for the VAR were uncorrelated. The Jarque–
Bera normality test statistics (Jarque and Bera 1980) and quantile-quantile (QQ) plots
(Wilk and Gnanadesikan 1968) were used to determine if the residuals were normally dis-
tributed. The results of the Jarque–Bera normality tests suggested that the residuals may be
normally distributed for the models of imports and gross capital formation (p > 0.05) but
may not be normally distributed for the models of GDP and exports (p < 0.05) (Table A1).
However, the QQ plots (Figure A1) indicated that the residuals might be normally dis-
tributed as most of the data points in the QQ plots were close to the 45-degree straight
line. Thus, as Jarque–Bera normality tests may be conservative, we concluded that the
residuals were normally distributed based on the results of the QQ plots. The F statistics
and their p-values for autoregressive conditional heteroskedasticity (ARCH), a method that
explicitly models the change in variance over time in a time series, were used to test the
null hypothesis that the residuals have equal covariances (Engle 2001). As the p-values
of the F statistics for autoregressive conditional heteroskedasticity were greater than 0.05
(Table A1), we concluded that the residuals have equal covariances.

Table A1. Univariate model white noise diagnostics.

Durbin–
Watson

Jarque–Bera
Normality Test ARCH

Model χ2 p F p

∆Gt 1.8519 6.07 0.0481 0.10 0.7507
∆Xt 1.9159 9.00 0.0111 0.96 0.3326
∆Mt 1.8759 1.69 0.4287 0.02 0.8920
∆Ct 1.9940 3.07 0.2157 0.39 0.5367
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Notes
1 More Trade for More Jobs Identifying the Employment Potential of Jordan’s Exports, International Labour Organization, Amman

Office, Jordan, 2019.
2 Department of Statistics Interactive Database: External Trade Functions 1994–2021, by Kind of Trade, Unit, Commodity Groups

and Time. Detailed information is also available in Jordan’s Trade and Investment Information System (JTIIS), which is hosted on
the DOS website.

3 Gross Exports is the sum or Exports and Re-exports. The data are compiled in broad conformity with international practice and
in accordance with definitions recommended by the United Nations for foreign trade statistics, specifically in accordance with the
International Merchandise Trade Statistics.

4 (6.643 − 5.639)/5.639 × 100.
5 A Roadmap for Investment Promotion and Export Diversification: The Case of Jordan. Center for International Development at

Harvard University (CID) Faculty—Working Paper Series: 374 (Hausmann et al. 2019).
6 Report by Mojahed Elsagheer from the Jordanian Ministry of Planning and International Cooperation, “Energy Situation in

Jordan”, July 2013.
7 All exports and imports values are in USD.
8 World Bank list of economies, URL: https://data.worldbank.org/?locations=JO-XT | World Food Programme (WFP) Jordan

Country Brief Published in May 2022 (accessed on 16 January 2023).
9 Population, total—Jordan. The World Bank Data, URL: https://data.worldbank.org/indicator/SP.POP.TOTL?locations=JO.

10 Ministry of Energy and Mineral Resources—Performance of Jordanian Mining Sector During 2014–2018, published in 2020.
11 The Observatory of Economic Complexity (OEC), Historical exports data (accessed on 14 December 2022).
12 Jordan—Country Commercial Guide, Market Overview by the International Trade Administration (ITA), December 2022.
13 Jordan’s Product Space, Part On, January 2017—The Jordan Strategy Forum (JSF).
14 Jordan and the WTO, URL: https://www.wto.org/english/thewto_e/countries_e/jordan_e.htm (accessed on 10 December 2022).
15 Jordan Free Trade Agreement, United States Trade Representative (USTR). URL: https://ustr.gov/trade-agreements/free-trade-

agreements/jordan-fta (accessed on 9 December 2022).
16 The Jordanian Ministry of Industry, Trade and Supply—Foreign Trade Policy Directorate. URL: https://www.mit.gov.jo/EN/

ListDetails/Departments/44/11 (accessed on 9 December 2022).
17 European Research Executive Agency “REA”: EU-Jordan Association Agreement—URL: https://ec.europa.eu/chafea/agri/en/

content/eu-jordan-association-agreement (accessed on 9 December 2022).
18 The Jordan Time—Climate change to hit impoverished Jordanians the hardest, streamlining funding process vital to build

resilience. By Mohammad Ghazal—September 2022.
19 Manufacturing Sector—Jordan’s Economic Vision Roadmap. The Jordan Strategy Forum (JSF) 2021.
20 World Bank Data—Exports and Imports of goods and services (% of GDP).
21 The World Bank—Stronger Open Trade Policies Enable Economic Growth for All 2018. URL: https://www.worldbank.org/en/

results/2018/04/03/stronger-open-trade-policies-enables-economic-growth-for-all#:~:text=Countries%20that%20are%20open%
20to,more%20affordable%20goods%20and%20services (accessed on 9 December 2022).

22 Output divided by the weighted geometric average of both labor and capital input.
23 Representing the relationship between input factors and the output. Knowing that the factors of production are land, labor,

capital, and entrepreneurship. A New Class of Production Function Model and Its Application. Published by De Gruyter in 2016,
Journal of Systems Science and Information.

24 OECD: Organisation for Economic Co-operation and Development.
25 BRICS: Brazil, Russia, India, China, and South Africa.
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