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Abstract 

The econometric relationship between external public debt, exports and economic growth in Lebanon has been 
rarely examined. This study empirically investigates the relationship between economic growth, exports and 
external debt of Lebanon through an econometric analysis over the period 1970-2010 with the inclusion of a 
fourth macroeconomic variable that is the exchange rate. The exports were introduced in the model to test the 
export-led growth hypothesis for Lebanon. We explore this relationship using the vector error correction models 
(VECM) and we employ Granger causality technique in order to investigate the presence of causality among 
these variables. The results show that both short run and long run relationships exist among these variables. 
Moreover, the finding suggests, i) bidirectional Granger causality between GDP and external debt servicing, ii) 
unidirectional Granger causality that runs from external debt to exports, iii) unidirectional causality running from 
exports to economic growth, and iv) unidirectional causality running from exchange rate to economic growth. 

Keywords: economic growth, exports, external debt, cointegration analysis, causality 

1. Introduction 

The relationship between economic growth and exports in developing countries has drawn the attention of 
researchers theoretically and empirically. A host of empirical studies have been conducted to investigate the role 
of exports on economic growth or the export-led growth hypothesis. This latter stipulates that export is an engine 
to promote economic growth and hence increases the rewards of factors of production. Moreover, it opens 
opportunities for investments in the economies as a result of the higher level of income and saving, which leads 
in return to sectoral growth. The importance of export and its impact on economic growth raises the question 
about the nature of the relationship between these two macroeconomic variables. In other words, it is useful to 
investigate whether the co-movement between exports and GDP is in line with the export-led hypothesis or 
whether a causal relationship exists between the two variables. 

Bivariate causality analysis leaves out some other relevant variables such as external debt, exchange rate, 
inflation, external debt servicing, etc. that could have significant relationship with the two variables in question. 
For that reason we find many empirical studies that improved the export-led growth strategy by including in their 
models one or more relevant macroeconomic variables. For instance, Sheehey (1990), Jones (1989) provided 
studies which test the causal relationship among economic growth, exports and external debt servicing. Others 
introduced different variables such as imports (Din, 2004), world income (Afzal, 2006), and external debt 
(Amoateng and Adu, 1996), etc.  

Bivariate causality studies provided conflicting empirical results. This situation may be due to the 
misspecification of the causal model used in these studies because of the omission of an important third variable 
such as foreign debt, among others. Therefore, the omission of external debt servicing variable, for instance, 
could seriously bias the empirical causality results between export and economic growth in the case of Lebanon 
since foreign debt servicing is a major disbursement item. 

The economic situation in Lebanon has undergone many difficulties due to several economic and political events 
which unexpectedly have been occurring at internal and external levels since 1975. 

Lebanon’s external and internal debts are seen to be the cause of the major problems that causes troubles to the 
economy since 1993. Moreover, in all fiscal years since 1964, the government’s revenue has been less than its 
expenditure, which causes fiscal deficits that are covered by borrowing from both internal and external sources.  
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External debt may have a positive or a negative impact on economic growth depending on its uses. It could 
affect the economy positively when the government uses it for investment-oriented projects such as 
infrastructure, power, and the agriculture sector. However, it could have a negative impact when it is employed 
for private and public consumption. In general a lower level of the external debt affects positively the economic 
growth. This impact becomes negative at a higher level. The specific turning points are 35-40% of the debt-gross 
domestic product (GDP) ratio and 160-170% of the export-debt ratio (Note 1). The lower is the first ratio (the 
higher the second ratio) the better is the impact on economic growth. 

In Lebanon, the external debt was at low levels till 1992. The external debt-GDP ratio started to grow steadily 
from 5.7% in 1993 to reach 90.6% in 2007 and then declined to 52% in 2010. As to export-external debt ratio, it 
was very high before 1986. It started to decrease from 339% in 1986 to arrive at its lower level 20.8% in 2002 
and then increased to 40.8% in 2010 (see table 1). 

 

Table 1. External debt as percentage of GDP and export as percentage of external debt 

Year 1986 1987 1992 1993 2002 2006 2007 2010

External debt-GDP ratio 7.7 26.6 4.7 5.7 77.9 90.6 84.7 52 

Export-external debt ratio 339 153 186 150 20.8 23.4 27.2 40.8 

 
In light of the above discussion, the objective of this study is to investigate the impact of exports in shaping the 
economic growth in the case of Lebanon with the inclusion of two economic variables that are external debt 
servicing and exchange rate. A cointegration analysis based on Johansen procedure is used for this purpose. 
Moreover, the causality between these variables is explored using Granger causality test. The data used in this 
study cover the period from 1970 to 2010. 

The study is organized as follows, in section II, we analyze the economic situation in Lebanon. Section III 
presents the literature review of causality relations among GDP, export, and other macroeconomic variables in a 
country or a group of countries. Section IV explains the methodology used in this research. Section V presents 
the data and variable description. In section VI, we present the obtained results regarding the cointegration 
analysis and the Granger causality tests. The last section concludes the main findings. 

2. The Economy of Lebanon: A Background 
This study attempts to establish the relationship between economic growth, export, exchange rate, and foreign 
debt servicing in Lebanon during the period from 1970 to 2010. The main objective of this research is to 
examine the effect between these four macroeconomic variables and the specific aim is to identify the causality 
between them.  

2.1 The Lebanese GDP 
The economic situation in Lebanon has undergone many difficulties due to several economic and political events 
which unexpectedly have been occurring at internal and external levels since 1975. The Lebanese economy 
performed well in the era of 1990 to 2010 in which economic growth was growing at an average rate of 7 percent 
annually (see fig. 1). However, the period between 1975 and 1990 witnessed a lot of fluctuations due the civil 
war that took place during that time. 

After 1992 the country witnessed a period of economic recovery that is characterized by security stability in 
most regions of Lebanon (except for the areas under occupation and some major political events in 1996, 2005, 
and 2006) and strong local currency. The government started to apply a wide rehabilitation policy based on the 
rebuilding of the infrastructure and the launching of new projects in order to enhance the economy. However, the 
expenditures exceeded significantly the revenues, forcing the government to seek for domestic and external 
borrowing in order to finance the public deficits.  
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matter continued till 1980, and then the exchange rate of foreign currencies jumped in a way that it hadn’t seen 
before. The exchange rate of the dollar doubled in 1982 to become about 4.72 after it was about 2.33 in 1974. 
After that it tripled in the year 1984 and became 176 times more in 1988 and about 378 more in the year 1990 
compared to what it was in 1974. As a result, the Lebanese pound lost the confidence of depositors and people 
refrained from its acquisition. Moreover, prices of goods and services increased dramatically and hence, the 
economy suffered from a huge phenomenon of inflation. This situation was aggravated after the 1990 Gulf War 
and the Lebanese pound deteriorated more and more to reach 605 Lebanese pounds for every dollar exchange 
rate in 1990 and 1750 in 1992. But it started to have some improvements and stability since that date due to the 
government adoption of a fixed exchange rate. 

3. Literature Review 
A host of empirical studies have attempted to investigate whether exports and economic growth are correlated 
and determine the direction of this causation. The empirical analysis, based on the export-led economic growth 
hypothesis, has provided mixed results in a bivariate causality analysis. In most studies, this latter was 
investigated using Granger causality. In addition, the long and short run equations were estimated using vector 
autoregressive models. For instance, there are Awokuse (2005) who examined this relationship for Korea, Lee 
and Pan (2000) who investigated this link for eight East Asian countries. Moreover, Mah (2005) found 
bidirectional causality in China. Similarly, Hatemi (2002) examined the bi-directional causal relationship in 
Japan. Demirhan and Akcay (2005) found that exports cause economic growth in Morocco and Jordan.  

Some studies also used causality analysis at trivariate level between exports, economic growth, and a third 
relevant macroeconomic variable such as imports, external debt, external debt servicing, income, etc. For 
instance, Eita and Jordaan (2007) supported the export-led growth hypothesis in Namibia by finding that export 
Granger causes GDP and per capita income. Baharumshah and Rashid (1999) investigated long run causal 
relationship between exports, GDP, and imports of Malaysian economy. Similarly Khalid and Cheng (1997) also 
found long-run relationship among the three variables. Shirazi and Manap (2004) found strong long-run 
relationship among the three variables. Moreover, Ahmed et al (2000) examined the trivariate causality between 
export, external debt and economic growth for South and South-East Asian countries and reached the result that 
there is no joint feedback among them. Moreover, Amoateng and Amoako-adu (1996) examined the causality 
relationship among exports, external debt and economic growth in African countries, their results indicated 
bidirectional causality between external debt, economic growth and exports. Awokuse (2007) studied the impact 
of export and import on economic growth in three transition economies and found a bidirectional causal 
relationship between exports and growth in Bulgaria and causality from import and export to economic growth 
in the Czech Republic and only a unidirectional causality between import and growth in Poland. Tang and Lai 
(2011) investigated the validity of export-led growth hypothesis for Asia’s four little dragons by using bivariate 
(exports and GDP) and trivariate (exports, GDP, and exchange rate) models. Their results showed that growth 
led export hypothesis is valid only for the case of Hong Kong and Singapore in the bivariate model but valid for 
all four economies in the trivariate model. Cetintas and Barisik (2009) analyzed the relationship between export, 
import and economic growth for the 13 transition economies by using a panel vector error correction model. 
Their results indicated that the export-led growth hypothesis is supported in those countries. However, some 
studies found no causal relationship among the variables in question such as Ribeiro (2001) in Portugal economy 
and Hsiao (1987) in four Asian economies. 

4. Methodology 
This study uses cointegration analysis and error-correction models to explore the relationship among the GDP, 
exports, exchange rate, and external debt serviving. Moreover the causality between each pair of variables is 
investigated using Granger causality. 

In fact, most of the economic series are non-stationary at their levels. The use of such series in regression 
analyses lead to spurious regression (Granger and Newbold, 1974). For this reason, to explore the order of 
integration of the series in question we will use two tests: Augmented Dickey-Fuller test (1979) test and 
Phillips-Perron test (1988) test. The ADF test is employed using the ordinary least square (OLS) estimation of 
model (1): 

௧ݕ∆	 ൌ ܽ଴ ൅ ܽଵݕ௧ିଵ ൅෍∅௜∆ݕ௧ି௜ ൅ ௧௣ݑ
௜ୀଵ 																																																								ሺ1ሻ 
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where ݕ௧ is the time series, ∆ is the first difference operator, ݑ௧ is the error term with zero mean and constant 
variance, and ܽ଴, ܽଵ, ∅௜ (i = 1, …, p) are parameters to be estimated. The non rejection of the null hypothesis ܪ଴:	ܽଵ ൌ 0 implies that ݕ௧ is nonstationary series. In this case differences are necessary to reach stationarity.  

Once the order of integration is determined, cointegration test is implemented using Johansen procedure (1988) 
and Johansen and Juselius technique (1990). These researchers have developed two tests to detect the number of 
cointegrating vectors: the maximum-likelihood test and the trace test. Once the variables are proved to be 
cointegrated, two different kinds of equations can be derived:  

a) The long-run equation: 		ܦܩܴܮ ௧ܲ ൌ ଴ߙ ൅ ܺܧܴܮଵߙ ௧ܲ ൅ ܤܧܦܴܮଶߙ ௧ܶ ൅ ௧ܴܪܥܺܧଷߙ ൅  ሺ2ሻ																														௧ݑ
where LRGDP, LREXP, and LRDEBT represent the natural logarithms of real GDP, real exports, and real 
external debt servicing respectively. EXCHR is the exchange rate. In addition, ݑ௧ is the stochastic error term 
with mean zero and a constant variance. 

b) The short-run model or the vector error-correction representations: 

ܦܩܴܮ∆	 ௧ܲ ൌ ଵߙ ൅෍ߠଵ௜∆ܺܧܴܮ ௧ܲି௜௣
௜ୀଵ ൅෍ߜଵ௜∆ܤܧܦܴܮ ௧ܶି௜௣

௜ୀଵ ൅෍ߩଵ௜∆ܴܪܥܺܧ௧ି௜௣
௜ୀଵ ൅ ௧ିଵܥܶܧଵߚ ൅ ݁ଵ௧							ሺ3ሻ 

ܺܧܴܮ∆ ௧ܲ ൌ ଶߙ ൅෍ߠଶ௜∆ܺܧܴܮ ௧ܲି௜௣
௜ୀଵ ൅෍ߜଶ௜∆ܤܧܦܴܮ ௧ܶି௜௣

௜ୀଵ ൅෍ߩଶ௜∆ܴܪܥܺܧ௧ି௜௣
௜ୀଵ ൅ ௧ିଵܥܶܧଶߚ ൅ ݁ଶ௧						ሺ4ሻ 

ܤܧܦܴܮ ௧ܶ ൌ ଷߙ ൅෍ߠଷ௜∆ܺܧܴܮ ௧ܲି௜௣
௜ୀଵ ൅෍ߜଷ௜∆ܤܧܦܴܮ ௧ܶି௜௣

௜ୀଵ ൅෍ߩଷ௜∆ܴܪܥܺܧ௧ି௜௣
௜ୀଵ ൅ ௧ିଵܥܶܧଷߚ ൅ ݁ଷ௧					ሺ5ሻ 

௧ܴܪܥܺܧ ൌ ସߙ ൅෍ߠସ௜∆ܺܧܴܮ ௧ܲି௜௣
௜ୀଵ ൅෍ߜସ௜∆ܤܧܦܴܮ ௧ܶି௜௣

௜ୀଵ ൅෍ߩସ௜∆ܴܪܥܺܧ௧ି௜௣
௜ୀଵ ൅ ௧ିଵܥܶܧସߚ ൅ ݁ସ௧					ሺ6ሻ 

where ∆ represents the difference operator, p is the number of lags, ETC is referred to the error terms derived 
from the long run relationship, and ݁௜௧ (i =1, 2, 3, 4) is the stochastic error term with mean zero and a constant 
variance.  

In order to check the causal relationship between the variables we will use Granger causality test that was 
developed by Granger (1969). According to Granger (1988), causality tests are valid only if there exists 
cointegration among the involved variables. Thus a necessary precondition to causality testing is to check the 
cointegrationg properties of the variables of interest. We apply the standard Granger causality test on the 
equations (3), (4), (5), and (6).  

5. Data and Variables Description 

This study employs annual series of gross domestic product (GDP), export, exchange rate, and foreign debt 
servicing in Lebanon over the period 1970-2010. The data on exports and GDP are drawn from the United 
Nations Statistics (UNSTATISTICS) and the external debt servicing values were taken from UNICTAD for the 
same period. Moreover, the external debt values were taken from the Central Bank of Lebanon for the period 
1979-1992 and the Ministry of finance for the period 1993-2010. The nominal figures of these variables (except 
the exchange rate) were deflated by the GDP deflator (2005=100) in order to express them in real terms. 
Afterward, all variables (except exchange rate) are expressed in the natural logarithmic form of the real values.  

6. Results and Discussions 

The aim of this study is twofold. First, establish the causal relationship between exports (external debt servicing 
and exchange rate) and economic growth. Second, if such a relationship exists, find the direction of the causation. 
Annual time-series on exchange rate and the logarithms of real GDP, exports, and external debt servicing from 
1970 to 2010 are employed.  

In the light of the econometric methodology presented previously, the cointegration properties of the variables in 
question are examined. Hence, all variables in this study are tested for stationarity using Augmented 
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Dickey-Fuller (ADF) and Phillips-Perron (PP) tests. The results of the unit roots tests are reported in Table (3) 
and indicate that all variables are nonstationary in their levels, but stationary in their first difference level at 1% 
level of significance. Therefore, all the variables of interest are integrated of order one I(1).  
 
Table 3. Results of ADF and PP tests 

Variables 
 Augmented Dickey-Fuller Test  Phillips-Perron Test 

 Level First Difference  Level First Difference 

LRGDP  0.3601 -4.1773***  -0.6255 -6.1628*** 

LREXP  0.3740 -3.9937***  0.3740 -3.9937*** 

LREDS  -2.1724 -6.3189***  -2.4306 -6.3139*** 

EXCHR  -0.9647 -4.1304***  -0.8309 -4.1304*** 

Note: *, **, and *** show the statistical significance at the 10%, 5%, and 1% level of significance respectively. 

After stationarizing the variables, their optimal lag length is determined using Akaike’s Information Criterion 
(AIC). The optimum lag length of the variables in questions is found to be 3. The next step consists of testing 
whether these variables are cointegrated or not by applying Johansen-Juselius cointegration procedure. Two tests 
are used for this purpose: Trace test and Maximum Eigen Value test. The results are reported in Table (4) and 
show the existence one cointegrating equation for economic growth, exports, exchange rate, and external debt 
servicing at 1% level of significance.  

 

Table 4. Results of cointegration tests 

Null Hypothesis Alternative Hypothesis  

0.05 

Critical Value Probability 

   ௧௥௔௖௘valueߣ  

r = 0 r = 0 76.85043 47.85613 0.0000 

r ≤ 1 r > 1 26.94771 29.79707 0.1029 

r ≤ 2 r > 2 11.82515 15.49471 0.1655 

r ≤ 3 r > 3 3.416629 3.841466 0.0645 

   ௠௔௫ testsߣ  

r = 0 r = 1 49.90273 27.58434 0.0000 

r = 1 r = 2 15.12256 21.13162 0.2804 

r = 2 r = 3 8.408522 14.26460 0.3387 

r = 3 r = 4 3.416629 3.841466 0.0645 

Notes: Trace and max-eigenvalue tests indicate 1 cointegrating equation at the 0.01 level of significance. r indicates the number of 

cointegrating vector and ߣ௧௥௔௖௘ and ߣ௠௔௫ are tests statistic of trace and maximum eigenvalue tests respectively. 

 

These results imply that a long-run association exists among the exchange rate and the logarithms of real GDP, 
real exports, and real external debt servicing. Then, the long-run estimated coefficients are reported in table (5). 

The statistically significant positive long-run coefficient of LREXP indicates that exports have positive effects on 
economic growth. Furthermore, exchange rate (EXCHR) has a statistically positive coefficient that reveals a 
positive effect on economic growth. However, the long-run coefficient of LREDS is insignificant even at 10% 
significance level. Therefore, we conclude that foreign debt servicing has no effect on economic growth in the 
long-run.  

 

Table 5. Estimated long-run model  

Dependent Variable LRGDP 

Variable Coefficient Standard Error t-value 

Constant 8.42206 0.2791 30.3517*** 

LREXP 0.1505 0.0435 3.4580*** 

LREDS 0.0188 0.0210 -0.8928 

EXCHR 9.45E-05 3.7E-05 2.5245** 

Note: *, **, and *** indicate the rejection of the null hypothesis at the 10%, 5%, and 1% level of significance respectively. 
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Since there exists one cointegrating vector in the four variables involved in the cointegrating tests, it is 
convenient to perform multivariate Granger causality tests based on vector error correction models (VECM). 
These latter include an error correction term (ETC) that captures the short-run dynamics. The results of these 
tests from VECM specification, χ2-statistics, probability (in parentheses), and the error correction term (ETC) 
coefficient from each four equations are reported in table (6).  

 

Table 6. Results of Granger causality tests built on VECM 

Dependent Variable  
Short-run lagged differences 

ΔLRGDP ΔLREXP ΔLREDS ΔEXCHR ETCt-1 

ΔLRGDP - 
28.21426*** 

(0.000) 

8.584848** 

(0.0354) 

9.43783** 

(0.0240) 

-0.82582*** 

(-3.12986) 

      

ΔLREXP 
2.24016 

(0.5241) 
- 

1.308360 

(0.7271) 

0.861229 

(0.8348) 

0.58869 

(0.85566) 

      

ΔLREDS 
34.52563*** 

(0.0000) 

6.442964* 

(0.0919) 
- 

15.50800*** 

(0.0014) 

-2.71223*** 

(-5.69149) 

      

ΔEXCHR 
4.308169 

(0.2301) 

2.026306 

(0.5670) 

1.594139 

(0.6607) 
- 

-147.9639 

(-0.63633) 

Notes: values presented in the last column are the ECT estimated coefficients and values in parenthesis the t-values. All other values are the 

asymptotic Granger χ2-statistics. *, **, and *** indicate the statistical significance at the 10%, 5%, and 1% level of significance respectively 

and values in parentheses are the p-values. 

 

Our results indicate the validity of export-led growth hypothesis in the long run. Exports are considered as 
engine for the process of growth since they engender scare foreign exchange reserves that are required to finance 
imports of goods such as energy and investment goods. These latter are essential for the formation of capital and 
economic growth. Exports diminish the weight on the balance of payments and engender employment 
opportunities (Eita and Jordaan, 2007). Moreover, exports can lower the effect of external shocks on the 
domestic economy. The essential role for exports as a key to economic growth was also stressed by Senhadji and 
Montenegro (1999). Barro (1991, 1997) and Gemmell (1996) argued also that exports are an important 
determinant of economic growth. They assumed that a higher level of exports enhances productivity, which 
results in an increase in production of high value added goods. This situation leads in return to an overall 
improvement in economic growth. 

The results of Granger causality tests show that a bidirectional causality between external debt servicing and 
GDP exists at 1% level of significance and there is a unidirectional Granger causality going from i) export to 
GDP at 5% level of significance, ii) exchange rate to GDP at 5% level of significance, iii) export to external debt 
servicing at 10% level of significance, and iv) exchange rate to external debt servicing at 5% level of 
significance. Moreover, the statistically significant ECT coefficients at 1% for GDP and external debt servicing 
indicate that these obtained causalities are also accompanied with short run dynamics. On the other hand, ECT 
coefficients for exchange rate and exports are insignificant with the absence of any causal effect. As a result, the 
findings imply that both exports and exchange rate matter in the economic growth in the short-run in Lebanon. 
Moreover, exports have also an impact on external debt servicing in the short-run.  

Based on the achieved results, we notice that if a large proportion of the export earnings is being employed to 
service foreign debt than we would expect a positive relationship between export revenue growth and debt 
servicing. This is because countries with promising export potential are likely to obtain more foreign loans and, 
therefore, to bear larger external debt and, consequently, a larger foreign debt servicing burden [Feder (1982)]. 
Since the resources from exports could be directed to foreign debt servicing instead of being used in the 
investment, the relationship between exports and economic growth may not be significant in the short run. 

It is surprising that there is not any causality between export and exchange rate. This can be referred to the fact 
that exchange rate has been stabilized for a long time by adopting the policy of fixed exchange rate since 1992.  
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7. Conclusion 

This study analyses empirically the causal relations among economic growth, export, exchange rate, and foreign 
debt servicing in Lebanon, over a period of 40 years from 1970 to 2010. 

Public debt has become an increasingly serious problem for Lebanon due mainly to its crowding out public 
finances because of the huge debt-service charges. In 2010 the total debt was $52.6 billion, of which 39.1% is 
attributed to external debt. According to the World Bank, when the external debt of a country reaches to 80% of 
its GNP, it becomes unsustainable. Although the external debt of Lebanon did not become unbearable in the 
period of analysis, we can say that the country does not feel at ease when it external debt equals or exceeds 53.5% 
of its GNP.  

Furthermore, the ratio of exports to gross domestic product (GDP) experienced ups and downs over the period 
from 1970 to 2010. The ratio was 37.38% in 1979, arrived to its lowest level 8.56% in 1993, and then increased 
to reach 21.42% in 2010. These fluctuations are due to internal and external political events.  

In order to clarify whether exports, exchange rate, and external debt servicing cause economic growth or vice 
versa, a vector autoregressive model is developed. Moreover, Granger causality technique is used to assess the 
direction of causation.  

The results showed bidirectional causality between economic growth and external debt servicing, unidirectional 
causality running from exports to economic growth, unidirectional Granger causality running from exports to 
external debt, and unidirectional causality flowing from exchange rate to economic growth. The presence of a 
causal link between exports and growth has implications of great consequence on development strategies for 
developing countries. If export causes economic growth, then the achievement of a certain degree of 
development may be a prerequisite for the country to expand its exports. Our findings provide evidence to 
support the export-led growth hypothesis. Thus, exports are important in fueling economic growth.  
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