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Abstract:
This study investigates the relationships between exports and economic growth in the United Arab Emirates.
Understanding these relationships is important for purposes of establishing appropriate growth and develop-
ment policies and strategies. The study uses an augmented Cobb–Douglas production function to examine the
causality between non-oil exports, re-exports and economic growth over the period 1981–2012. To investigate
the existence of a long-run relationship between the variables, the study performs the Johansen cointegration
test, while the direction of the short-run causality is examined by applying the Granger causality test in a vector
error correction model framework. A modified Wald test in an augmented vector autoregressive model is ap-
plied in order to find the direction of the long-run causality. This research provides evidence in support of an
indirect short-run uni-directional causality from economic growth to re-exports, through physical capital accu-
mulation and imports. As for long-run causality, the results show that a bi-directional causality exists between
re-exports and economic growth in the UAE.
Keywords: diversification, re-exports, economic growth, causality, UAE
JEL classification: O47, F43, C22
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1 Introduction

The relationship between exports and economic growth is an important and sometimes controversial policy
issue. Most of the academic studies on this relationship indicate that exports have a positive effect on eco-
nomic growth through their impact on economies of scale, the adoption of advanced technology and a higher
level of capacity utilization (Chenery and Strout 1966; Gylfason 1999; Rodrik 1997). At the same time, some
studies have found that exports have a negative effect on economic growth (Myrdal 1957; Meier 1970; Lee and
Huang 2002; Kim and Lin 2009), but this negative effect may be observed because in some countries primary
exports constitute a large share of total exports. Primary exports are often subject to excessive price fluctua-
tions (Myrdal 1957), and do not offer knowledge spillovers and other externalities as do other export categories
(Herzer, Nowak-Lehmann, and Siliverstovs 2006; Kalaitzi and Cleeve 2017).

In the case of the UAE, where primary exports mainly consist of oil exports, fluctuations in oil prices can
have a negative long-run effect on economic growth (Sodeyfi andKatircioglu 2016; Katircioglu, Katircioglu, and
Altun 2018). This suggests that emphasis should be placed on diversified exports in order to achieve sustained
economic growth. Empirical studies have emphasised the important role of diversified exports in economic
growth, but a further question is what type of diversification is important. In particular, in the case of the UAE,
are non-oil exports or re-exports the key to further economic growth?

Over the period 1981–2012, the UAE experienced significant export diversification and a high rate of eco-
nomic growth. The country’s export diversification is reflected in the increase in non-oil exports and re-exports
during the last three decades. The value of non-oil exports increased from US$500 million in 1981 to US$46.2
billion in 2012, a ninety-fold increase. In addition, the share of non-oil exports in GDP, which averaged less
than 1% in 1981, grew to approximately 12% in 2012. Further evidence of the UAE’s diversification success
is that in 2012, it ranked first and sixth in re-exports among Arab countries and globally, respectively (World
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Trade Organization 2012). The value of re-exports in 2012, estimated at around US$59.5 billion, represented an
increase of about 56 times over the 1981 level.

This study identifies and evaluates the causal relationship between diversified exports and economic
growth, by shedding further light on the causal effects that non-oil exports and re-exports can have on growth.
In the case of the UAE, evidence on the causal relationship between exports and economic growth is limited
and mixed, and there is no study on the short-run or long-run causality between non-oil exports, re-exports
and economic growth. The study is intended to contribute to the design of future policies for enhancing and
sustaining economic growth in the UAE and will be instructive for other countries attempting to emulate the
UAE’s success.

This study also addresses several issues that have been overlooked in the previous empirical literature.
In particular, prior studies have applied unit root tests biased towards the non-rejection of a unit root in the
presence of a structural break. Oil-based economies like that of the UAE are subject to oil price shocks. For
this reason, in addition to conventional unit root tests, the unit root test with a structural break proposed by
Saikkonen and Lütkepohl (2002) is applied to evaluate the time series properties of the data. Another issue
that has been typically ignored in previous studies is that Johansen’s cointegration test can be biased towards
rejecting the null hypothesis of no cointegration for small samples. In order to remedy this issue, the Reinsel-
Ahn adjustment is used (Reinsel and Ahn 1992).

Most previous work has used bivariate or trivariate models to test the causality between exports and eco-
nomic growth, leading to potentially misleading and biased results, inasmuch as causality tests are sensitive to
omitted variables. In addition, most recent studies have investigated the existence of a long-run causality be-
tween exports and economic growth based on error correctionmodels (ECMs), but the long-run causal effect of
each variable on the dependent variable can only be identified in the case of a bivariate ECM. To overcome these
problems, this study includes variables omitted in previous studies and applies the Toda–Yamamoto–Granger
causality test.

The results of this study suggest that no direct causality exists between non-oil exports or re-exports and eco-
nomic growth in the short-run. However, there is evidence to support the existence of a bi-directional causality
between re-exports and economic growth in the long-run.

The rest of the paper is organized as follows. Section 2 presents the literature on the relationship between
exports and economic growth. Section 3 presents chosen methodology, data sources and empirical models.
Section 4 reports and interprets the empirical results. Finally, Section 5 presents the conclusions and policy
implications of this research.

2 LiteratureReview

The relationship between exports and economic growth is a frequent topic of discussion when economists try
to explain the different levels of economic growth among countries. Early studies noted the positive impact of
export expansion on economic growth. Chenery and Strout (1966) and Gylfason (1999) showed that an increase
in exports causes a broad expansion of imports of services and capital goods, which are essential to improving
productivity, while the increasing inflows of technology have positive effects on economic growth. In addition,
Rodrik (1997) notes that the rate of economic growth is affected by the rate of exports, because of the increase
in investments in export-oriented firms and in those that cover the increasing domestic demand.

In more recent years, several studies have investigated the direction of causality between exports and eco-
nomic growth, as determining the causal pattern between these variables has important implications for growth
strategies. Themajority of these studies conclude that causality runs from exports to economic growth and that
what is referred to as export-led growth (ELG) exists. The growth of exports increases the inflow of foreign ex-
change, enabling the country to import capital goods necessary for economic growth. At the same time, imports
are considered to be a major channel for technology transfer and knowledge diffusion, which are essential to
improving productivity and accelerating economic growth (Ghatak, Milner, and Utkulu 1997; Ramos 2001;
Awokuse 2003; Shirazi and Abdul Manap 2004; Siliverstovs and Herzer 2006; Ferreira 2009; Gbaiye et al. 2013).

In contrast, other studies indicate that causality runs from growth to exports and that the growth-led export
(GLE) hypothesis is valid (El-Sakka and Al-Mutairi 2000; Panas and Vamvoukas 2002; Love and Chandra 2005;
Mishra 2011). In particular, further increases in economic growth lead to export expansion, by increasing the
country’s capacity to finance imports used as inputs for export-oriented production. Moreover, some studies
conclude that a bi-directional causal relationship exists (ELG-GLE) between exports and economic growth,
where one reinforces the other (Abu-Qarn and Abu-Bader 2004; Awokuse 2007; Elbeydi, Hamuda, and Gazda
2010). In contrast, other studies provide evidence of no causality between exports and economic growth (Jung
and Marshall 1985; Kwan and Cotsomitis 1991; Tang 2006; Kalaitzi 2018).
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In addition, a few studies suggest that exports have a negative impact on economic growth. Berrill (1960)
notes that export expansion can retard the development of small developing countries, while Chaudhuri (1989)
indicates that exports can be an obstacle to further growth in low-income countries that specialize in the pro-
duction of labour-intensive goods. This negative effect may be due to a large share of primary exports in total
exports, as this category of exports can be subject to excessive price fluctuations and does not offer knowl-
edge spillovers in the way manufactured exports do (Myrdal 1957; Herzer, Nowak-Lehmann, and Siliverstovs
2006; Kalaitzi and Cleeve 2017). This has led to some studies investigating the impact of export categories on
economic growth, as aggregate measures may mask the different causal effects of subcategories of exports. In
particular, Tuan and Ng (1998), Abu-Qarn and Abu-Bader (2004), Herzer, Nowak-Lehmann, and Siliverstovs
(2006), Hosseini and Tang (2014), and Kalaitzi and Cleeve (2017) examine the effect of export composition on
economic growth, and find that not all exports affect economic growth equally.

Tuan and Ng (1998) examine the long-run relationship between trade and economic growth in Hong Kong
over the period 1961–1995, using the Johansen cointegration test and vector error correction model (VECM).
In their study, trade is measured by total exports, domestic exports and re-exports, while GDP is used as a
proxy for economic growth. As Tuan and Ng (1998, 125) note, “while no long-run relationship seemingly exists
between growth of GDP and total exports, the growth of GDP and export trade are related by components”.
Their results show that a 1% increase in real domestic exports and in real re-exports increased GDP by 0.7% and
0.2%, respectively, indicating that “manufacturing operations would have much higher value-added contents
than trading firms” (Tuan and Ng 1998, 128).

Abu-Qarn and Abu-Bader (2004) investigate the relationship between exports and economic growth for
nine Middle East and North Africa (MENA) countries during various periods based on data availability. The
methodology used in their research includes the Johansen cointegration test and theGranger causality test in an
empirical framework of trivariate systems. The variables used are realGDP, real total exports, realmanufactured
exports and real imports taken at constant prices in local currencies. The results of the study demonstrate that
not all exports contribute equally to economic growth and that the promotion of manufactured exports in the
MENA region could accelerate economic growth.

Herzer, Nowak-Lehmann, and Siliverstovs (2006) examine the ELG hypothesis for Chile over the period
1960–2001, using the Engle-Granger cointegration test and the Granger causality test in a VECM framework.
The variables used in their study are real imports, real exports of manufactured goods and real primary exports
as proxies for exports, and real non-export output as a proxy for economic growth. Their results indicate that
manufactured exports and exports of primary products have a statistically positive and negative impact on
economic growth, respectively. The authors conclude that “manufactured exports might offer greater potential
for knowledge spillovers and other externalities than primary exports” (325).

Hosseini and Tang (2014) investigate the causal relationship between oil and non-oil exports in Iran, using
Johansen’s cointegration test and the Granger causality test in a VECM framework. Their study is based on a
two-input production function augmented with oil exports, non-oil exports and imports of goods and services,
using annual data over the period 1970–2008. The cointegration results indicate that a long-run relationship
exists between capital, labour, oil exports, non-oil exports and imports, and all variables except oil exports and
imports are found to have a positive effect on economic growth. Moreover, the study shows that oil exports and
non-oil exports Granger cause economic growth, indicating that the ELG hypothesis is valid in the short-run
in the case of Iran. In addition, bi-directional causality is found between imports and economic growth, and
between capital and economic growth, both in the short-run.

Kalaitzi and Cleeve (2017) investigate the causality between primary exports, manufactured exports and
economic growth in the UAE over the period 1981–2012, using an augmented Cobb–Douglas production func-
tion. Their study applies the Johansen cointegration test, the Granger causality test in a VECM framework and
a modified version of the Wald test in an augmented vector autoregressive model. The cointegration results
indicate that manufactured exports contribute more to economic growth than do primary exports in the long-
run. Their study also provides evidence to support a bi-directional causality between manufactured exports
and economic growth in the short-run and finds that the GLE hypothesis is valid in the long-run.

Previous studies have examined the effect of export composition on economic growth, and have found that
not all exports affect economic growth equally. Three studies have investigated the effect of exports on economic
growth in the UAE, but only one of them, Kalaitzi and Cleeve (2017), examined the effect of disaggregated
exports. Studies by Al-Yousif (1997) and El-Sakka and Al-Mutairi (2000) investigate the relationship between
aggregate exports and economic growth in the UAE, but their results are contradictory. Al-Yousif (1997) exam-
ines the existence of a long-run relationship between exports and economic growth in four Arab Gulf countries,
including the UAE, over the period 1973–1993. His study uses an augmented production function with exports,
government expenditure and terms of trade, and applies the two-step cointegration technique and regression
analysis. The results indicate that there is no long-run relationship between exports and economic growth in
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the UAE and the other countries under investigation, while exports positively affect economic growth in the
short-run for all of the selected Gulf countries.

El-Sakka and Al-Mutairi (2000) examine the relationship between exports and growth in Arab countries,
using bivariate Granger causality tests. Their study confirms the results of Al-Yousif (1997) regarding the non-
existence of a long-run relationship between exports and economic growth for all countries examined, but
indicates that short-run causality runs from growth to exports in the case of the UAE (for the period 1972–
1996). As for short-run causality between exports and economic growth in the other countries studied, the
results are mixed. In particular, a uni-directional causality runs from exports to growth in Saudi Arabia, Iraq,
Morocco and Syria, while a bi-directional causality exists between exports and growth inOman, Algeria, Egypt,
Jordan, Bahrain and Mauritania. Moreover, the results show no causality between exports and growth in the
case of Kuwait, Qatar, Libya, Tunisia and Sudan. There is thus no agreement onwhether exports cause economic
growth in the Arab World.

It should be noted that Al-Yousif (1997) claims to provide evidence on the validity of the ELG, using a
regression equation. This study is based on the statistical significance of the coefficients of the export variables,
but this is not an appropriate way to draw conclusions about the causal relationship between exports and
economic growth, as regression analysis shows only the effect and not the cause. Moreover, the estimation
of a single equation ignores the existence of interrelationships and suffers from a mis-specification problem,
as causality does not necessarily run from exports to economic growth. In addition, the study by El-Sakka
and Al-Mutairi (2000) uses a bivariate model to test the ELG hypothesis, but this may lead to misleading and
biased results, as causality tests are sensitive to omitted variables. To overcome this problem, the present study
includes variables omitted in previous studies, such as capital accumulation, population and imports of goods
and services, together with multivariate causality tests.

Moreover, the majority of the more recent studies investigates the existence of long-run causality in an ECM
context (Herzer, Nowak-Lehmann, and Siliverstovs 2006; Awokuse 2007; Mishra 2011; Hosseini and Tang 2014).
However, in the case of multivariate ECMs, it is not possible to indicate which explanatory variable causes the
dependent variable in the long-run. The causal effect of each variable on the dependent variable can only be
identified in the short-run. Also, the test of a long-run relationship based on ECMs requires pre-testing of
the cointegrating rank and this may result in overrejection of the non-causal null, due to pre-test biases. For
this reason, this study uses the Toda–Yamamoto–Granger causality test, following Kalaitzi and Cleeve (2017),
overcoming the limitations of previous studies.

In addition, based on evidence that primary exports do not offer knowledge spillover effects (Herzer,Nowak-
Lehmann, and Siliverstovs 2006; Kalaitzi and Cleeve 2017) and that oil prices exert negative long-run effects on
real income (Sodeyfi and Katircioglu 2016; Katircioglu, Katircioglu, and Altun 2018), the focus is placed on
diversified exports. This study extends the work of Kalaitzi and Cleeve (2017), by shedding further light on the
causal effects of deeper disaggregated exports on economic growth in theUAE. To do so, the export components
are further disaggregated into non-oil exports and re-exports and the following tests are applied: (a) unit root
tests in order to ensure that all variables included in the model are stationary; (b) a cointegration test to confirm
the existence of a long-run relationship between exports and economic growth; (c) the multivariate Granger
causality test to find the direction of the short-run causality; and (d) a modified Wald test (MWALD) in an
augmented vector autoregressive model to investigate the long-run causality between exports and economic
growth.

3 Data andMethodology

3.1 Data

This research uses annual time series for the UAE over the period 1981–2012, obtained from national and in-
ternational sources. Specifically, gross domestic product (Y) is taken from the World Development Indicators-
World Bank, while population (HC), non-oil exports (NOILX) and re-exports (REX) are obtained from the Na-
tional Bureau of Statistics of the UAE. The data series for imports of goods and services (IMP) and gross fixed
capital formation (K) are taken from IMF, National Bureau of Statistics and World Bank sources. All variables
are expressed in logarithmic form and real terms, using the GDP deflator taken from the World Bank. The
descriptive statistics and plots of the log-transformed data are shown in Table 1 and Figure 1, respectively.

Table 1: Descriptive statistics for the period 1981–2012.

Statistics LY LK LHC LNOILX LREX LIMP
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Mean 25.734 24.020 14.831 22.028 23.134 24.792
Median 25.716 23.896 14.743 21.903 23.188 24.735
Maximum 26.355 24.883 16.035 24.239 24.538 26.061
Minimum 25.144 23.293 13.885 20.660 21.454 23.745
Std. dev. 0.401 0.523 0.653 0.981 0.956 0.777
Jarque–Bera 2.610 2.629 2.160 2.050 1.725 2.236
(probability) 0.271 0.269 0.340 0.359 0.422 0.327
Observations 32 32 32 32 32 32

1 Authors’ calculations

Figure 1: Pattern of the logarithm of the time-series over the period 1981–2012. The figure is created by the authorsSource:
Gross Domestic Product is taken from the WDI-World Bank, Gross Fixed Capital Formation and Imports are taken from
the IFS-IMF (years 1999–2000 are taken from the UAE National Bureau of Statistics and years 2010–2012 are taken from
the World Bank). Non-oil Exports, Re-exports and Population are taken from the UAE National Bureau of Statistics. The
graphs are produced using the econometric software Eviews/9.

3.2 Methodology

This paper examines whether diversified exports cause economic growth, assuming that the aggregate produc-
tion of the economy can be expressed as a function of physical capital, human capital, imports, non-oil exports
and re-exports. The study follows Tuan and Ng (1998) and Hosseini and Tang (2014) in defining the export
variables used in the following model:

Yt = AtK
𝛼
t HCt

𝛽 (1)

whereYt denotes the aggregate production of theUAE economy at time t,At is total factor productivity, whileKt
andHCt represent physical capital and human capital, respectively. The constants α and βmeasure the shares of
physical and human capital in income. As stated above, in order to test the relationship between non-oil exports,
re-exports and economic growth, it is assumed that total factor productivity can be expressed as a function of
non-oil exports, NOILXt, re-exports, REXt, imports of goods and services, IMPt, and other exogenous factors,
Ct:

At = f (NOILXt, REXt, IMPt, Ct) = NOILX𝛾
t REX𝛿

t IMP𝜁
t Ct (2)

Combining eqs. (1) and (2) yields

Yt = CtK
𝛼
t HC𝛽

t NOILX𝛾
t REX𝛿

t IMP𝜁
t (3)

where α, β, γ, δ and ζ represent the elasticities of production with respect to the inputs of production: Kt, HCt,
NOILXt, REXt and IMPt. After taking the natural logs of both sides of eq. (3), we obtain

LYt = c + 𝛼LKt + 𝛽LHCt + 𝛾LNOILXt + 𝛿LREXt + 𝜁 IMPt + 𝜀𝑡, (4)

where c is the intercept, the coefficients α, β, γ, δ and ζ are constant elasticities, while εt is the error term, which
reflects the influence of factors not included in the model.

5
Authenticated | a.kalaitzi@lse.ac.uk author's copy

Download Date | 11/18/19 9:10 PM

http://rivervalleytechnologies.com/products/


Au
to

m
at

ica
lly

ge
ne

ra
te

d
ro

ug
h

PD
Fb

yP
ro

of
Ch

ec
kf

ro
m

Ri
ve

rV
al

le
yT

ec
hn

ol
og

ie
sL

td
Kalaitzi and Chamberlain DEGRUYTER

3.2.1 Unit Root Test

The augmented Dickey–Fuller (ADF) test is conducted in order to test for the presence of a unit root (Enders
1995). The ADF test is based on the following:

ΔYt = 𝛾Yt−1 + ∑
𝑝
𝑖=1

𝛽iΔYt−i + 𝜀t (5)

ΔYt = 𝛼0 + 𝛾Yt−1 + ∑
𝑝
𝑖=1

𝛽iΔYt−i + 𝜀t (6)

ΔYt = 𝛼0 + 𝛾Yt−1 + 𝛼2t + ∑
𝑝
𝑖=1

𝛽iΔYt−i + 𝜀t, (7)

where α0 and α2 represent the deterministic elements.
Equation (5) is a random walk, eq. (6) is a random walk with intercept only, and eq. (7) is a random walk

with intercept and time trend (Gujarati 2003). In addition, the random errors are assumed to be uncorrelated
and identically distributed with zero mean and variance σ2 {εt ~ ii(0,σ2) for t = 1, 2, … .}. In each case, the null
hypothesis is that γ = 0; Ho: unit root exists, while the alternative hypothesis is that γ < 0; Ha: unit root does not
exist.

In addition, this research applies the Phillips and Perron (1988) unit root test, which is a generalization of
the Dickey–Fuller procedure that allows for heteroscedasticity and serial correlation in the error terms (Enders
1995). The test involves the following:

Yt = 𝛾∗
0 + 𝛾∗

1yt−1 + 𝜇t (8)

Yt = 𝛾∗
0 + 𝛾∗

1yt−1 + 𝛾∗
2 (t − T/2) + 𝜇t, (9)

where γ*0 and γ*2 are the deterministic elements, T is the number of observations, while μt is the error term. The
ADF and PP tests are performed by following the method suggested by Dolado, Jenkinson, and Sosvilla-Rivero
(1990) regarding the inclusion of the constant and trend.

It should be noted that if there are structural breaks in the data, the ADF and PP test statistics are biased
toward the non-rejection of a unit root. As a result, a structural break is identified as evidence of non-stationarity.
The UAE economy was subject to oil shocks during the period 1981–2012. For this reason, the Saikkonen and
Lütkepohl (2002) unit root test with a structural break (SL) is applied. The SL test involves the following:

Yt = 𝜇o + 𝛾Yt−1 + 𝜇1t + 𝛿d1t + 𝑢t, (10)

Yt = 𝜇o + 𝛾Yt−1 + 𝛿d1t + 𝑢t, (11)

where μ0 is the constant term, μ1 and δ are the coefficients of the trend term and the shift dummy variable,
respectively, while ut is the error term. In addition, d1t is a shift dummy variable with break date Tbreak: d1t = 0,
for t < Tbreak and d1t = 1, for t > Tbreak.

3.2.2 Cointegration Test

The study applies the Johansen cointegration test (Johansen 1988, 1995) in order to confirm the existence of a
long-run relationship between the variables. Johansen’s methodology estimates the cointegrating vectors using
a maximum likelihood procedure, taking its starting point in a VAR of order p given by

𝑋𝑡= 𝜇 + ∑
𝑝
𝑖=1

𝐴𝑖𝑋𝑡−𝑖 + 𝜀𝑡 (12)

where
Xt is an (n × 1) vector of variables which are I(1), μ is an (n × 1) vector of constants, Ai is an (n × n) matrix of

parameters, while εt is an (n × 1) vector of random errors. Subtracting Xt −1 from each side and letting I be an
(n × n) identity matrix,
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Δ𝑋𝑡 = 𝜇 + Π𝑋𝑡−1 + ∑
𝑝− 1

𝑖=1
Γ𝑖Δ𝑋𝑡 −𝑖 + 𝜀𝑡 (13)

where Γi  = -∑𝑝
𝑗=𝑖+1 𝐴j and Π = ∑𝑝

𝑖=1 𝐴i – I. Γi and Π are the coefficient matrices, ΠXt − 1 is the error-correction
term,while the coefficientmatrixΠ provides information about the long-run relationships among the variables.
The number of long-run relationships can be determined by using the likelihood ratio (LR) trace test statistic
suggested by Johansen (1988). The LR trace statistic is adjusted for small sample size, as proposed by Reinsel
and Ahn (1992)1, and is as follows:

Jtrace = −T ∑
𝑛
𝑖=𝑟+1

ln (1 − 𝜆𝑖) , (14)

where T is the sample size and λ is the eigenvalue. The trace test tests the null hypothesis of at most r cointe-
grating vectors against the alternative hypothesis of n cointegrating vectors.

It is important to note that the inclusion of too few lags in the cointegration test could lead to rejection of
the null hypothesis, while too many lags could decrease the power of the test (Verbeek 2012). For this reason,
the lag length for the system is determined by minimizing the Schwarz information criterion (SIC). In addition
to the selection of the optimal lag length, the inclusion of a time trend should be considered when testing for
cointegration. In order to determine the best model, Pantula’s (1989) principle is used.

3.2.3 Short-runGranger Causality Test

The VAR model, developed by Sims (1980), is used to investigate whether non-oil exports or re-exports cause
economic growth in the UAE. In the VAR model, all variables are treated as endogenous, while no current
variables appear on the right-hand side of the equations. The VAR model with six endogenous variables (LYt,
LKt, HCt, LNOILXt, LREXt, LIMPt) can be expressed as follows:

𝐿𝑌𝑡 = 𝛼10 + ∑𝑝
𝑗=1 𝛽1𝑗𝐿𝑌𝑡−𝑗 + ∑𝑝

𝑗=1 𝛾1𝑗𝐿𝐾𝑡−𝑗 + ∑𝑝
𝑗=1 𝛿1𝑗𝐿𝐻𝐶𝑡−𝑗 + ∑𝑝

𝑗=1 𝜁1𝑗𝐿𝑁𝑂𝐼𝐿𝑋𝑡−𝑗
+ ∑𝑝

𝑗=1 𝜃1𝑗𝐿𝑅𝐸𝑋𝑡−𝑗 + ∑𝑝
𝑗=1 𝜇1𝑗𝐿𝐼𝑀𝑃𝑡−𝑗 + 𝜀1𝑡

(15)

𝐿𝐾𝑡 = 𝛼20 + ∑𝑝
𝑗=1 𝛽2𝑗𝐿𝑌𝑡−𝑗 + ∑𝑝

𝑗=1 𝛾2𝑗𝐿𝐾𝑡−𝑗 + ∑𝑝
𝑗=1 𝛿2𝑗𝐿𝐻𝐶𝑡−𝑗 + ∑𝑝

𝑗=1 𝜁2𝑗𝐿𝑁𝑂𝐼𝐿𝑋𝑡−𝑗
+ ∑𝑝

𝑗=1 𝜃2𝑗𝐿𝑅𝐸𝑋𝑡−𝑗 + ∑𝑝
𝑗=1 𝜇2𝑗𝐿𝐼𝑀𝑃𝑡−𝑗 + 𝜀2𝑡

(16)

𝐿𝐻𝐶𝑡 = 𝛼30 + ∑𝑝
𝑗=1 𝛽3𝑗𝐿𝑌𝑡−𝑗 + ∑𝑝

𝑗=1 𝛾3𝑗𝐿𝐾𝑡−𝑗 + ∑𝑝
𝑗=1 𝛿3𝑗 𝐿𝐻𝐶𝑡−𝑗 + ∑𝑝

𝑗=1 𝜁3𝑗𝐿𝑁𝑂𝐼𝐿𝑋𝑡−𝑗
+ ∑𝑝

𝑗=1 𝜃3𝑗𝐿𝑅𝐸𝑋𝑡−𝑗 + ∑𝑝
𝑗=1 𝜇3𝑗𝐿𝐼𝑀𝑃𝑡−𝑗 + 𝜀3𝑡

(17)

𝐿𝑁𝑂𝐼𝐿𝑋𝑡 = 𝛼40 + ∑𝑝
𝑗=1 𝛽4𝑗𝐿𝑌𝑡−𝑗 + ∑𝑝

𝑗=1 𝛾4𝑗𝐿𝐾𝑡−𝑗 + ∑𝑝
𝑗=1 𝛿4𝑗𝐿𝐻𝐶𝑡−𝑗 + ∑𝑝

𝑗=1 𝜁4𝑗𝐿𝑁𝑂𝐼𝐿𝑋𝑡−𝑗
+ ∑𝑝

𝑗=1 𝜃4𝑗𝐿𝑅𝐸𝑋𝑡−𝑗 + ∑𝑝
𝑗=1 𝜇4𝑗𝐿𝐼𝑀𝑃𝑡−𝑗 + 𝜀4𝑡

(18)

𝐿𝑅𝐸𝑋𝑡 = 𝛼50 + ∑𝑝
𝑗=1 𝛽5𝑗𝐿𝑌𝑡−𝑗 + ∑𝑝

𝑗=1 𝛾5𝑗𝐿𝐾𝑡−𝑗 + ∑𝑝
𝑗=1 𝛿5𝑗𝐿𝐻𝐶𝑡−𝑗 + ∑𝑝

𝑗=1 𝜁5𝑗𝐿𝑁𝑂𝐼𝐿𝑋𝑡−𝑗
+ ∑𝑝

𝑗=1 𝜃5𝑗𝐿𝑅𝐸𝑋𝑡−𝑗 + ∑𝑝
𝑗=1 𝜇5𝑗𝐿𝐼𝑀𝑃𝑡−𝑗 + 𝜀5𝑡

(19)

𝐿𝐼𝑀𝑃𝑡 = 𝛼60 + ∑𝑝
𝑗=1 𝛽6𝑗𝐿𝑌𝑡−𝑗 + ∑𝑝

𝑗=1 𝛾6𝑗𝐿𝐾𝑡−𝑗 + ∑𝑝
𝑗=1 𝛿6𝑗𝐿𝐻𝐶𝑡−𝑗 + ∑𝑝

𝑗=1 𝜁6𝑗𝐿𝑁𝑂𝐼𝐿𝑋𝑡−𝑗
+ ∑𝑝

𝑗=1 𝜃6𝑗𝐿𝑅𝐸𝑋𝑡−𝑗 + ∑𝑝
𝑗=1 𝜇6𝑗𝐿𝐼𝑀𝑃𝑡−𝑗 + 𝜀6𝑡

(20)

where LYt, LKt, LHCt, LNOILXt, LREXt and LIMPt represent the variables of the proposed model (eq. (4)); βij,
γij, δij, ζij, θij, μij are the regression coefficients; and p is the optimal lag length, selected by minimising the value
of the Schwartz information criterion (SIC). It should be noted that exogenous variables can be added to the
VAR model without adding equations to the system. Here, a dummy is included when it is necessary for the
stability of the model.

Moreover, if the variables are found to be cointegrated, which is the most common case for macroeconomic
variables, the following restricted VAR model (VECM) can be used to find the direction of the causality:
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Δ𝐿𝑌𝑡 = ∑𝑝
𝑗=1 𝛽1𝑗Δ𝐿𝑌𝑡−𝑗 + ∑𝑝

𝑗=1 𝛾1𝑗Δ𝐿𝐾𝑡−𝑗 + ∑𝑝
𝑗=1 𝛿1𝑗Δ𝐿𝐻𝐶𝑡−𝑗 + ∑𝑝

𝑗=1 𝜁1𝑗Δ𝐿𝑁𝑂𝐼𝐿𝑋𝑡−𝑗
+ ∑𝑝

𝑗=1 𝜃1𝑗Δ𝐿𝑅𝐸𝑋𝑡−𝑗 + ∑𝑝
𝑗=1 𝜇1𝑗Δ𝐿𝐼𝑀𝑃𝑡−𝑗 − 𝜆𝑦𝐸𝐶𝑇𝑡−1 + 𝜀1𝑡

(21)

Δ𝐿𝐾𝑡 = ∑𝑝
𝑗=1 𝛽2𝑗Δ𝐿𝑌𝑡−𝑗 + ∑𝑝

𝑗=1 𝛾2𝑗Δ𝐿𝐾𝑡−𝑗 + ∑𝑝
𝑗=1 𝛿2𝑗Δ𝐿𝐻𝐶𝑡−𝑗 + ∑𝑝

𝑗=1 𝜁2𝑗Δ𝐿𝑁𝑂𝐼𝐿𝑋𝑡−𝑗
+ ∑𝑝

𝑗=1 𝜃2𝑗Δ𝐿𝑅𝐸𝑋𝑡−𝑗 + ∑𝑝
𝑗=1 𝜇2𝑗Δ𝐿𝐼𝑀𝑃𝑡−𝑗 − 𝜆𝑘𝐸𝐶𝑇𝑡−1 + 𝜀2𝑡

(22)

Δ𝐿𝐻𝐶𝑡 = ∑𝑝
𝑗=1 𝛽3𝑗Δ𝐿𝑌𝑡−𝑗 + ∑𝑝

𝑗=1 𝛾3𝑗Δ𝐿𝐾𝑡−𝑗 + ∑𝑝
𝑗=1 𝛿3𝑗Δ𝐿𝐻𝐶𝑡−𝑗 + ∑𝑝

𝑗=1 𝜁3𝑗Δ𝐿𝑁𝑂𝐼𝐿𝑋𝑡−𝑗
+ ∑𝑝

𝑗=1 𝜃3𝑗Δ𝐿𝑅𝐸𝑋𝑡−𝑗 + ∑𝑝
𝑗=1 𝜇3𝑗Δ𝐿𝐼𝑀𝑃𝑡−𝑗 − 𝜆ℎ𝑐𝐸𝐶𝑇𝑡−1 + 𝜀3𝑡

(23)

Δ𝐿𝑁𝑂𝐼𝐿𝑋𝑡 = ∑𝑝
𝑗=1 𝛽4𝑗Δ𝐿𝑌𝑡−𝑗 + ∑𝑝

𝑗=1 𝛾4𝑗Δ𝐿𝐾𝑡−𝑗 + ∑𝑝
𝑗=1 𝛿4𝑗Δ𝐿𝐻𝐶𝑡−𝑗 + ∑𝑝

𝑗=1 𝜁4𝑗Δ𝐿𝑁𝑂𝐼𝐿𝑋𝑡−𝑗
+ ∑𝑝

𝑗=1 𝜃4𝑗Δ𝐿𝑅𝐸𝑋𝑡−𝑗 + ∑𝑝
𝑗=1 𝜇4𝑗Δ𝐿𝐼𝑀𝑃𝑡−𝑗 − 𝜆𝑛𝑜𝑖𝑙𝑥𝐸𝐶𝑇𝑡−1 + 𝜀4𝑡

(24)

Δ𝐿𝑅𝐸𝑋𝑡 = ∑𝑝
𝑗=1 𝛽5𝑗Δ𝐿𝑌𝑡−𝑗 + ∑𝑝

𝑗=1 𝛾5𝑗Δ𝐿𝐾𝑡−𝑗 + ∑𝑝
𝑗=1 𝛿5𝑗Δ𝐿𝐻𝐶𝑡−𝑗 + ∑𝑝

𝑗=1 𝜁5𝑗Δ𝐿𝑁𝑂𝐼𝐿𝑋𝑡−𝑗
+ ∑𝑝

𝑗=1 𝜃5𝑗Δ𝐿𝑅𝐸𝑋𝑡−𝑗 + ∑𝑝
𝑗=1 𝜇5𝑗Δ𝐿𝐼𝑀𝑃𝑡−𝑗 − 𝜆𝑟𝑒𝑥𝐸𝐶𝑇𝑡−1 + 𝜀5𝑡

(25)

Δ𝐿𝐼𝑀𝑃𝑡 = ∑𝑝
𝑗=1 𝛽6𝑗Δ𝐿𝑌𝑡−𝑗 + ∑𝑝

𝑗=1 𝛾6𝑗Δ𝐿𝐾𝑡−𝑗 + ∑𝑝
𝑗=1 𝛿6𝑗Δ𝐿𝐻𝐶𝑡−𝑗 + ∑𝑝

𝑗=1 𝜁6𝑗Δ𝐿𝑁𝑂𝐼𝐿𝑋𝑡−𝑗
+ ∑𝑝

𝑗=1 𝜃6𝑗Δ𝐿𝑅𝐸𝑋𝑡−𝑗 + ∑𝑝
𝑗=1 𝜇6𝑗Δ𝐿𝐼𝑀𝑃𝑡−𝑗 − 𝜆𝑖𝑚𝑝𝐸𝐶𝑇𝑡−1 + 𝜀6𝑡

(26)

where Δ is the difference operator; βij, γij, δij, ζij, θij, μij and λij are the regression coefficients; and ECTt-1 is the
error correction term derived from the cointegration equation.

Once the above equations have been estimated,2 the cumulative sum of recursive residuals (CUSUM) and
the CUSUM of squares (CUSUMQ) tests are applied in order to assess the parameter constancy of the ECM
estimates. Specifically, the CUSUM test detects systematic changes, while the CUSUMQ test detects haphazard
changes in the parameters. The CUSUM test proposed by Brown, Durbin, and Evans (1975) is based on the
statistic:

Wt = ∑
𝑡
𝑘+1

𝑤𝑡/𝑠, t = k + 1,.......T (27)

where s is the standard deviation of the recursive residuals (wt), which is defined as

wt = (yt − x’𝑡bt−1) /(1 + x’𝑡(Xt−1
′Xt−1)

−1xt)
1/2

The numerator yt – x′t bt–1 is the forecast error, bt–1 is the estimated coefficient vector up to period t–1 and xt′ is the
row vector of observations on the regressors in period t. Xt–1 denotes the (t–1) × k matrix of the regressors from
period 1 to period t–1. If the b vector changes,Wt tends to diverge from a zeromean value, while E(Wt) = 0 if the
b vector remains constant. The test shows parameter instability if the cumulative sum of the recursive residuals
lies outside the area between the two five percent significance lines, the distance between which increases with
t.

The CUSUMof squares test uses the squared recursive residuals,wt
2, and is based on the plot of the statistic:

St = (∑
𝑡
𝑘+1

𝑤𝑡
2)/(∑

𝑇
𝑘+1

𝑤𝑡
2), where t = k + 1, … … , T (28)

The expected value of St, under the null hypothesis of the bt’s being constant, is E(St) = (t − k)/(T − k), which
takes values from zero at t = k, to unity at t  = T. In this test the St are plotted together with the 5% critical lines
and, as in the CUSUM test, movements outside the 5% critical lines for parameter stability indicate instability
in the equation during the sample period. If the CUSUM test or CUSUMQ test shows evidence of structural
instability, an exogenous variable should be included in order to obtain more efficient estimates.

After assessing the constancy of the estimated parameters, this study applies the multivariate causality test
(Granger 1969, 1988). The causality fromdiversified exports to economic growth and vice versa can be examined
by conducting a chi-squared test. The following hypotheses are tested:

8
Authenticated | a.kalaitzi@lse.ac.uk author's copy

Download Date | 11/18/19 9:10 PM

http://rivervalleytechnologies.com/products/


Au
to

m
at

ica
lly

ge
ne

ra
te

d
ro

ug
h

PD
Fb

yP
ro

of
Ch

ec
kf

ro
m

Ri
ve

rV
al

le
yT

ec
hn

ol
og

ie
sL

td
DEGRUYTER Kalaitzi and Chamberlain

H0:
𝑝

∑
𝑗=1

𝜁 1j = 0: Non-oil exports do not Granger cause economic growth.

HA:
𝑝

∑
𝑗=1

𝜁 1j ≠ 0: Non-oil exports Granger cause economic growth.

H0:
𝑝

∑
𝑗=1

𝜃1j = 0: Re-exports do not Granger cause economic growth.

HA:
𝑝

∑
𝑗=1

𝜃1j ≠ 0: Re-exports Granger cause economic growth.

H0∶
𝑝

∑
𝑗=1

𝛽4j = 0: Economic growth does not Granger cause non-oil exports.

HA∶
𝑝

∑
𝑗=1

𝛽4j ≠ 0: Economic growth Granger causes non-oil exports.

H0∶
𝑝

∑
𝑗=1

𝛽5j = 0: Economic growth does not Granger cause re-exports.

HA∶
𝑝

∑
𝑗=1

𝛽5j ≠ 0: Economic growth Granger causes re-exports.

3.2.4 Long-runGranger Causality Test

This paper applies the modified version of the Granger causality test (MWALD) proposed by Toda and Ya-
mamoto (1995), involving the following model:

𝐿𝑌𝑡 = 𝛼10 +
𝑝+𝑑𝑚𝑎𝑥

∑
𝑗=1

𝛽1𝑗𝐿𝑌𝑡−𝑗 +
𝑝+𝑑𝑚𝑎𝑥

∑
𝑗=1

𝛾1𝑗𝐿𝐾𝑡− 𝑗+
𝑝+𝑑𝑚𝑎𝑥

∑
𝑗=1

𝛿1𝑗𝐿𝐻𝐶𝑡−𝑗 +
𝑝+𝑑𝑚𝑎𝑥

∑
𝑗=1

𝜁1𝑗𝐿𝑁𝑂𝐼𝐿𝑋𝑡− 𝑗

+
𝑝+𝑑𝑚𝑎𝑥

∑
𝑗=1

𝜃1𝑗𝐿𝑅𝐸𝑋𝑡−𝑗 +
𝑝+𝑑𝑚𝑎𝑥

∑
𝑗=1

𝜇1𝑗𝐿𝐼𝑀𝑃𝑡−𝑗 + 𝜀1𝑡
(29)

𝐿𝐾𝑡 = 𝛼20 +
𝑝+𝑑𝑚𝑎𝑥

∑
𝑗=1

𝛽2𝑗𝐿𝑌𝑡−𝑗 +
𝑝+𝑑𝑚𝑎𝑥

∑
𝑗=1

𝛾2𝑗𝐿𝐾𝑡− 𝑗+
𝑝+𝑑𝑚𝑎𝑥

∑
𝑗=1

𝛿2𝑗𝐿𝐻𝐶𝑡−𝑗 +
𝑝+𝑑𝑚𝑎𝑥

∑
𝑗=1

𝜁2𝑗𝐿𝑁𝑂𝐼𝐿𝑋𝑡− 𝑗

+
𝑝+𝑑𝑚𝑎𝑥

∑
𝑗=1

𝜃2𝑗𝐿𝑅𝐸𝑋𝑡−𝑗 +
𝑝+𝑑𝑚𝑎𝑥

∑
𝑗=1

𝜇2𝑗𝐿𝐼𝑀𝑃𝑡−𝑗 + 𝜀2𝑡
(30)

𝐿𝐻𝐶𝑡 = 𝛼30 +
𝑝+𝑑𝑚𝑎𝑥

∑
𝑗=1

𝛽3𝑗𝐿𝑌𝑡−𝑗 +
𝑝+𝑑𝑚𝑎𝑥

∑
𝑗=1

𝛾3𝑗𝐿𝐾𝑡− 𝑗+
𝑝+𝑑𝑚𝑎𝑥

∑
𝑗=1

𝛿3𝑗𝐿𝐻𝐶𝑡−𝑗 +
𝑝+𝑑𝑚𝑎𝑥

∑
𝑗=1

𝜁3𝑗𝐿𝑁𝑂𝐼𝐿𝑋𝑡− 𝑗

+
𝑝+𝑑𝑚𝑎𝑥

∑
𝑗=1

𝜃3𝑗𝐿𝑅𝐸𝑋𝑡−𝑗 +
𝑝+𝑑𝑚𝑎𝑥

∑
𝑗=1

𝜇3𝑗𝐿𝐼𝑀𝑃𝑡−𝑗 + 𝜀3𝑡
(31)

𝐿𝑁𝑂𝐼𝐿𝑋𝑡 = 𝛼40 +
𝑝+𝑑𝑚𝑎𝑥

∑
𝑗=1

𝛽4𝑗𝐿𝑌𝑡−𝑗 +
𝑝+𝑑𝑚𝑎𝑥

∑
𝑗=1

𝛾4𝑗𝐿𝐾𝑡− 𝑗+
𝑝+𝑑𝑚𝑎𝑥

∑
𝑗=1

𝛿4𝑗𝐿𝐻𝐶𝑡−𝑗 +
𝑝+𝑑𝑚𝑎𝑥

∑
𝑗=1

𝜁4𝑗𝐿𝑁𝑂𝐼𝐿𝑋𝑡− 𝑗

+
𝑝+𝑑𝑚𝑎𝑥

∑
𝑗=1

𝜃4𝑗𝐿𝑅𝐸𝑋𝑡−𝑗 +
𝑝+𝑑𝑚𝑎𝑥

∑
𝑗=1

𝜇4𝑗𝐿𝐼𝑀𝑃𝑡−𝑗 + 𝜀4𝑡
(32)

𝐿𝑅𝐸𝑋𝑡 = 𝛼50 +
𝑝+𝑑𝑚𝑎𝑥

∑
𝑗=1

𝛽5𝑗𝐿𝑌𝑡−𝑗 +
𝑝+𝑑𝑚𝑎𝑥

∑
𝑗=1

𝛾5𝑗𝐿𝐾𝑡− 𝑗+
𝑝+𝑑𝑚𝑎𝑥

∑
𝑗=1

𝛿5𝑗𝐿𝐻𝐶𝑡−𝑗 +
𝑝+𝑑𝑚𝑎𝑥

∑
𝑗=1

𝜁5𝑗𝐿𝑁𝑂𝐼𝐿𝑋𝑡− 𝑗

+
𝑝+𝑑𝑚𝑎𝑥

∑
𝑗=1

𝜃5𝑗𝐿𝑅𝐸𝑋𝑡−𝑗 +
𝑝+𝑑𝑚𝑎𝑥

∑
𝑗=1

𝜇5𝑗𝐿𝐼𝑀𝑃𝑡−𝑗 + 𝜀5𝑡
(33)

9
Authenticated | a.kalaitzi@lse.ac.uk author's copy

Download Date | 11/18/19 9:10 PM

http://rivervalleytechnologies.com/products/


Au
to

m
at

ica
lly

ge
ne

ra
te

d
ro

ug
h

PD
Fb

yP
ro

of
Ch

ec
kf

ro
m

Ri
ve

rV
al

le
yT

ec
hn

ol
og

ie
sL

td
Kalaitzi and Chamberlain DEGRUYTER

𝐿𝐼𝑀𝑃𝑡 = 𝛼60 +
𝑝+𝑑𝑚𝑎𝑥

∑
𝑗=1

𝛽6𝑗𝐿𝑌𝑡−𝑗 +
𝑝+𝑑𝑚𝑎𝑥

∑
𝑗=1

𝛾6𝑗𝐿𝐾𝑡− 𝑗+
𝑝+𝑑𝑚𝑎𝑥

∑
𝑗=1

𝛿6𝑗𝐿𝐻𝐶𝑡−𝑗 +
𝑝+𝑑𝑚𝑎𝑥

∑
𝑗=1

𝜁6𝑗𝐿𝑁𝑂𝐼𝐿𝑋𝑡− 𝑗

+
𝑝+𝑑𝑚𝑎𝑥

∑
𝑗=1

𝜃6𝑗𝐿𝑅𝐸𝑋𝑡−𝑗 +
𝑝+𝑑𝑚𝑎𝑥

∑
𝑗=1

𝜇6𝑗𝐿𝐼𝑀𝑃𝑡−𝑗 + 𝜀6𝑡
(34)

where p is the optimal lag length, selected by minimising the value of SIC, while dmax is the maximum order of
integration of the variables in themodel. In particular, the selected lag length (p) is augmented by themaximum
order of integration (dmax) and the chi-squared test is applied to the first p VAR coefficients.

4 Empirical Results

4.1 Unit Root Tests

Table 2 presents the results of the ADF, PP and SL unit root tests at levels and first differences. The results
suggest that all variables are I(1) and therefore the cointegration test can be applied in order to investigate the
existence of a long-run relationship between the variables.

Table 2: ADF, PP and SL test results at logarithmic level and first difference (Δ).

ADF test PP test SL test

Without trend With trend

LY −3.45*(a) −3.41*(a) 0.77 1990 −1.09 1986
[0] {3} [0] [0]

ΔLY −4.32***(b) −4.30***(b) −5.14*** 1986 −4.50*** 1990
[0] {1} [0] [0]

LK −2.36(a) −2.36(a) 0.11 2001 −1.45 2001
[0] {6} [0] [0]

ΔLK −4.84***(c) −4.88***(c) −4.85*** 2001 −4.95*** 2001
[0] {2} [0] [0]

LHC −2.02(a) 5.84(c) 0.05 2008 −2.64 2008
[1] {1} [1] [1]

ΔLHC −3.04**(b) −3.04**(b) −3.75*** 2008 −3.46** 2008
[0] {3} [1] [1]

LNOILX −1.94(a) −1.86(a) 0.85 1988 −2.50 1999
[0] {3} [0] [0]

ΔLNOILX −8.75***(b) −8.55***(b) −5.93*** 1987 −5.11*** 1987
[0] {2} [0] [0]

LREX −3.06(a) −3.06(a) −1.05 1987 −1.72 1985
[1] {3} [0] [1]

ΔLREX −6.38***(b) −8.63***(b) −6.79*** 1987 −6.86*** 1987
[0] {16} [0] [0]

LIMP −2.91(a) −2.92(a) 0.50 2001 −1.24 2001
[0] {2} [0] [0]

ΔLIMP −3.81***(b) −3.72***(b) −7.41*** 2001 −6.92*** 2001
[0] {2} [7] [7]
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Notes: *, **, *** denote the rejection of the null hypothesis of a unit root at 10%, 5% and 1%, respectively. Numbers in [] corresponding to
ADF and SL test statistics are the optimal lags, chosen based on the Schwarz information criterion (SIC). Bandwidth in{ } (Newey–West
automatic) using the Bartlett kernel estimation method. The maximum lag length for the ADF test is found by rounding up Pmax = [12*
(T/100)¼] = [12* (32/100) ¼] ≈ 9 (Schwert 1989). For the ADF and PP tests, all the time series are tested for the unit root including intercept
and trend (a), intercept only (b), and no intercept or trend (c). The letters in parentheses indicate the selected model following Dolado,
Jenkinson, and Sosvilla-Rivero (1990). Critical values for the SL test are tabulated in Lanne, Lütkepohl, and Saikkonen (2002). The years in
the table refer to the shift dummy variable d1t with break date Tbreak: d1t = 0, for t < Tbreak and d1t = 1, for t > Tbreak in equations 10 and 11.

4.2 Cointegration Test

The Johansen cointegration test3 is conducted in order to investigate the existence of a long-run relationship be-
tween the variables. Table 3 shows that the null hypothesis of no cointegration is rejected at the 1% significance
level, indicating the existence of one cointegrating vector.

Table 3: Johansen’s cointegration test results.

Hypothesized number of cointegrating equations Adjusted trace statistic Critical value

1% 5% 10%

r = 0 133.39*** 111.01 102.14 97.18
r ≤ 1 70.71 84.45 76.07 71.86
r ≤ 2 40.89 60.16 53.12 49.65
r ≤ 3 24.45 41.07 34.91 32.00

Note: Critical values are taken from Osterwald-Lenum (1992). The model includes a restricted constant (model selection based on Pantula
1989). The lag length for the cointegration test is determined by minimizing the Schwarz information criterion (SIC), while the diagnostic
tests reveal that the residuals are multivariate normal, homoscedastic with no evidence of serial correlation. *, ** and *** indicate rejection
at 10%, 5% and 1%, respectively.

The cointegrating vector is estimated after normalizing on LY, and the following long-run relationship is ob-
tained. The absolute t-statistics are reported in the parentheses and *** indicates rejection at the 1% significance
level:

𝐿𝑌𝑡 = 0.565𝐿𝐾𝑡 −0.531𝐿𝐻𝐶𝑡 +0.221𝐿𝑁𝑂𝐼𝐿𝑋𝑡 +0.750𝐿𝑅𝐸𝑋𝑡
(12.322)∗∗∗ (7.019)∗∗∗ (4.771)∗∗∗ (15.888)∗∗∗

−0.556𝐿𝐼𝑀𝑃𝑡 +11.567
(8.078)∗∗∗ (25.111)∗∗∗

(35)

From the above equation, a 1% increase in real non-oil exports leads to a 0.221% increase in real GDP, while a
1% increase in re-exports raises real GDP by 0.750%. In addition, real GDP increases by 0.565% in response to
a 1% increase in physical capital. In contrast, a 1% increase in population and imports leads to a decrease in
real GDP by 0.531% and 0.556%, respectively. These results suggest that both categories of diversified exports
enhance economic growth in the UAE, with re-exports contributing more than non-oil exports in the long-run.

4.3 Granger Causality in aVECMFramework

The short-run Granger causality results4 for the UAE are reported in Table 4. The results show that the null
hypothesis that non-oil exports and re-exports do not cause economic growth cannot be rejected at any con-
ventional significance level. In addition, the null hypothesis that economic growth does not Granger cause
non-oil exports and the null hypothesis that economic growth does not Granger cause re-exports cannot be
rejected. Therefore, there are no direct causal relationships between economic growth and non-oil exports and
between economic growth and re-exports in the short-run.

Table 4: Short-run Granger causality test results.

Dependent
variable

Source of causality
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ΔLYt ΔLKt ΔLHCt ΔLNOILXt ΔLREXt ΔLIMPt ALL

χ2 (1) χ2 (1) χ2 (1) χ2 (1) χ2 (1) χ2 (1) χ2 (5)

ΔLYt – 0.181 0.301 2.403 1.631 0.178 6.813
ΔLKt 5.676** – 0.000 0.413 0.177 0.000 9.369*
ΔLHCt 0.093 2.503 – 0.539 0.010 0.413 3.225
ΔLNOILXt 0.456 0.073 5.509** – 2.764* 0.023 30.304***
ΔLREXt 1.361 3.250* 13.455*** 20.138*** – 16.453*** 38.403***
ΔLIMPt 4.141** 0.213 0.769 0.122 0.176 – 9.986*

Note: *, ** and *** indicates significance at 10%, 5% and 1%, respectively. The lag length for the VECM is determined by minimizing the
Schwarz information criterion (SIC). The diagnostic tests for the VECMmodel show that there is an absence of serial correlation, while
the residuals are multivariate normal and homoscedastic. In addition, the stability of the VECM is confirmed by calculating the inverse
roots of the characteristic AR polynomial. Df in parentheses.

It should be noted, however, that an indirect short-run causal relationship exists between economic growth
and re-exports, through physical capital accumulation and imports. In particular, economic growth Granger
causes physical capital at the 5% significance level and physical capital Granger causes re-exports at the 10%
significance level. At the same time, economic growth Granger causes imports at the 5% significance level and
imports Granger cause re-exports at the 1% significance level. Therefore, economic growth indirectly causes
re-exports in the short-run, through physical capital accumulation and imports.

Since the aimof this research is to focus on the relationship between exports and economic growth, emphasis
is placed on the structural stability of the parameters of the estimated ECMs for economic growth and diver-
sified exports (eqs. (21), (24), (25)). The CUSUM plots (Figure 2) for the estimated ECM for economic growth
(Figure 2(a)), non-oil exports (Figure 2(b)) and re-exports (Figure 2(c)) show that there is no movement outside
the 5% critical lines. Therefore, the estimated ECMs for economic growth and diversified exports, including
the impulse dummy for the year 2000, are stable. Thus, there is no reason to test for the presence of a second
structural break.

Figure 2: Plot of CUSUM and CUSUMQ for the estimated ECM for economic growth, non-oil exports and re-exports.
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4.4 Toda–Yamamoto–Granger Causality Test

The maximum order of integration of the variables is dmax  = 1, while the optimal lag length, based on the SIC,
is one. Therefore the selected lag length (p = 1) is augmented by the maximum order of integration (dmax  = 1)
and the modified Wald tests are applied to the first p VAR coefficients. The results are presented in Table 5.

Table 5: Granger causality based on the Toda–Yamamoto procedure.

Dependent
variable

Source of causality

LYt LKt LHCt LNOILXt LREXt LIMPt ALL

χ2 (1) χ2 (1) χ2 (1) χ2 (1) χ2 (1) χ2 (1) χ2 (5)

LYt – 1.633 0.563 0.003 3.709* 0.322 8.052
LKt 3.795* – 0.030 0.049 0.088 0.010 5.367
LHCt 0.558 2.003 – 0.209 1.280 1.163 3.019
LNOILXt 0.099 0.284 2.214 – 1.004 0.006 5.512
LREXt 5.324** 8.225*** 2.881* 1.064 – 13.893*** 19.751***
LIMPt 1.210 0.547 0.377 0.763 0.434 – 6.884

Note: *, ** and *** indicate significance at 10%, 5% and 1%, respectively. The diagnostic tests for the select VAR(p) model prior to the
application of the Toda–Yamamoto procedure show that there is no problem with serial correlation, while the residuals are multivariate
normal and homoscedastic. Df in parentheses.

The results of the modified Wald tests indicate that LREX Granger causes LY at the 10% significance level,
while LY Granger causes LREX at the 5% significance level, indicating that a bi-directional causal relationship
exists between LY and LREX. These results show that economic growth can cause an increase in re-exports,
by increasing the inflow of investments to the re-exports sector and improving the existing technology. At the
same time, the expansion of re-exports increases the inflows of foreign exchange, leading to economic growth.
Moreover, economic growth indirectly causes re-exports in the long-run, through physical capital. In particular,
LY Granger causes LK at the 10% significance level and LK Granger causes LREX at the 1% significance level.

5 Conclusions

The empirical results show that GDP, physical capital, human capital, non-oil exports, re-exports and imports
are cointegrated, while no causality exists between non-oil exports or re-exports and economic growth in the
short-run. However, an indirect causality exists between economic growth and re-exports through physical
capital and imports. In addition, there is evidence to support the existence of a bi-directional causality between
re-exports and economic growth in the long-run,which is consistentwith Tuan andNg’s (1998) results forHong
Kong. Thus, re-exports is the only export category that causes economic growth in the UAE in the long-run.

This suggests that a further increase in the degree of export diversification from oil could accelerate eco-
nomic growth in the UAE. However, emphasis should be placed on physical and human capital accumulation,
as these factors directly cause re-exports, fostering further economic growth in the long-run. In parallel, pro-
grams that enhance UAE competitiveness should be implemented, as re-exports can be easily displaced by
competition (Haddad 2000).

Finally, it is interesting to note that the value of re-exports to the GCC region comprises 13.95 % of total re-
exports, while the value of re-exports to Iran and Iraq comprises 23.69% of the total. Within Europe, Belgium
and Switzerland rank first, as the value of re-exports to these countries together comprises approximately 9%
of total re-exports. Moreover, 39.71% of total re-exports comprises pearls, precious stones and precious metals,
followed by machinery (20.8%) and transport vehicles (16.2%). Re-exports cause long-run economic growth in
the UAE, but which of these categories of re-exports and which export destinations offer the greatest potential
for sustainable economic growth? Future research in this areawould include investigating the causality between
disaggregated re-exports, export destination diversification and economic growth. Doing so will help in the
design of future policies for achieving sustainable economic growth in resource-abundant countries such as
the UAE.

Conflict of Interest: The author declares that they have no conflict of interest.
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Notes
1 The trace statistic is adjusted by using the correction factor (T – n*p)/T proposed by Reinsel and Ahn (1992), where T is the sample size,
while n and p are the number of variables and optimal lag length, respectively.
2 Diagnostic tests are conducted in order to determine whether the models are well specified and stable. These tests include the Jarque–
Bera normality test, the Portmanteau and Breusch–Godfrey LM tests for the existence of autocorrelation, the White heteroskedasticity test,
the multivariate ARCH test and the AR roots stability test.
3 Themodel is estimatedwith the inclusion of an impulse dummy variable (DUM00) for the year 2000, as the CUSUMQplot of the initially
estimated ECM for economic growth showed evidence of structural instability. In the second half of 2000, due to the production cuts by
OPEC, the oil price increased by approximately two hundred percent compared with the 1999 level, reaching more than US$30 per barrel.
4 The VECM is estimatedwith the inclusion of an impulse dummy variable for the year 2000, as the CUSUMQplot of the initially estimated
ECM for economic growth shows evidence of structural instability. The estimated ECMwithout the inclusion of the dummy variable is not
reported here, but is available upon request.
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