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Jordan WTO Accession: a Quantitative Investigation

Abstract
In light of Jordan’s accession to the World Trade Organization (WTO) in 2000, this paper explores the im​pact of the this accession on trade flows to investigate whether and how WTO accession facilitates trade growth by applying a standard gravity model. 

Interestingly, our results on the WTO’s impact on trade are exactly in line with what they should be. The gravity model fits the data well. The results explain how Jordan’s WTO accession- among other changes in Jordan's trade policy, enhanced Jordan trade by creating commitment to the multilateral trade agreements which in turn results in increasing Jordan trade with countries all over the world.
انضمام الأردن لمنظمة التجارة العالمية: تحليل كمي
ملخص

 في ضوء انضمام الأردن لمنظمة التجارة العالمية عام 2000 ، تهدف هذه الدراسة إلى تحليل أثر هذا الإنضمام على تدفقات التجارة لمعرفة فيما إذا كان لهذا الإنضمام دورفي تسهيل نمو التجارة، وذلك من خلال تطبيق نموذج الجاذبية.

نموذج الجاذبية كان ملائما للببيانات وذامعنوية احصائية مرتفعة. نتائج التحليل تشير إلى أن انضمام الأردن لمنظمة التجارة العالمية حسّن من نمو تجارة الأردن مع مختلف دول العالم.    
1. Introduction and Motivation
The General Agreement on Tariffs and Trade (GATT) and its successor, the World Trade Organization (WTO), were set up to promote world trade. The goal of the WTO is as the definition of the Organization says: “to help producers of goods and services, exporters, and importers conduct their business”
. 
A series of academic studies have called into question the economic effects of WTO membership. Numerous claims have been documented by scholars, officials, and international organizations about the beneficial consequences of WTO membership (and of membership of its predecessor, the GATT), Rose found no statistically significant effect of GATT/WTO membership on the value of bilateral trade flows over a fifty year period, a finding he regards as mysterious (Rose 2004). Rose’s findings have prompted others to revisit the questions he posed and the methods he employed. Subramanian and Wei (2007) found robust evidence that GATT/WTO has had a powerful and positive impact on trade. The impact has, however, been uneven. They have found that GATT/WTO membership for industrial countries has been associated with a large increase in imports estimated at about 44 percent of world trade. The same has not been true for developing country members. Similarly, there has been an asymmetric impact between sectors.
Goldstein, Rivers, and Tomz (2007) noted that many customs territories (which need not be nations) participated in the GATT and WTO before formally becoming members of these institutions. The date of accession, therefore, may not accurately reflect the point at which a nation begins to align itself with multilateral trade rules. Another interesting observation is that the effects of GATT and WTO membership is likely to be conditional on prevailing preferential trading arrangements and on the nature and history of certain state-to-state ties, such as former colonial links. These authors also undertook a gravity equation analysis and found that, although the GATT/WTO appears to have increased trade among members, these institutions have contributed to faster growth of trade among non-members. In light of that, in this paper we will develop an empirical model to assess changes on Jordan’s trade flows with the world and to investigate whether and how WTO accession facilitates trade growth.

The rest of the paper is structured as follows. After a brief review of Jordan economy and development of Jordan trade and literature in sections 2, 3 and 4, we present the gravity model, the econometric methodology used to determine the results and the data set in sections 5 and 6. The empirical results are discussed in Section 7 and finally, the paper concludes in Section 8.

2. Background on Jordan

The kingdom’s economy has been shaped by Jordan’s location and scarcity of natural resources. With the exception of the small port of Aqaba, Jordan is a landlocked country with relatively small amounts of natural resources, namely phosphate and potash. Furthermore, with less than ten percent of the national territory being cultivable, water scarcity has been Jordan’s major natural barrier to development. Moreover, unlike its neighbors, Jordan has always been a net importer of petroleum. 
All in all, as a state with limited resources, a small population, and hence a small base for domestic consumption of goods, Jordan has experienced a permanent trade imbalance. Analysts agree that Jordan’s main “resource” has been and remains its people who have achieved notably high levels of education. As a result, a significant number of Jordanians have historically and presently looked to the Gulf for job opportunities, thus making worker remittances a major component of the Jordanian economy. Overall, labor remittances from Jordanians abroad coupled with foreign aid and tourism income are the foundations of Jordan’s economy, making it highly vulnerable to regional and global tensions. 

With an underperforming market and continual shortfalls in the national budget throughout the 1980s, Jordan increasingly resorted to external borrowings. While remittances and FDI declined, the national debt steadily rose and by 1988, Jordan’s debt was twice the kingdom’s gross domestic product (GDP). Jordan was consequentially forced to sign its first structural adjustment agreement with the International Monetary Fund (IMF) and the World Bank (WB) as means of correcting internal and external imbalances in April 1989. There was a realization that, for a small country such as Jordan, liberalizing the economy and integration into the world market could offer the best prospect to overcome the limited scale of the domestic economy and to help increase productivity through specialization.   
 Close to half decade into such reform, in April 1994 Jordan requested accession to the WTO. A WTO Accession Working Party for Jordan was decided in 1995 and began its meetings the following year. Jordan’s acceded to the World Trade Organization on April 2000 after more than five years of preparation and negotiation.
The case of Jordan, as a small lower middle-income developing economy that nevertheless has an important strategic role to play in the Middle East region, illustrates the interaction between economic diplomacy and political factors, as reflected in the country’s WTO accession process. Jordan’s decision to join the WTO began to be seen as an important part of the country’s development strategy. A particular benefit of joining the WTO that then came to be identified as being of special importance for the country was the possibility of increasing FDI.

3. Development of Jordan Trade

On account of the above mentioned circumstances, Jordan has become highly dependent on trade to sustain its economic development- for the import of raw materials, intermediate inputs, capital equipment, as well as consumer goods, and for the export of its agricultural, commodity, and manufactured goods.  Trade opens the Jordanian economy to both competition (both domestically and in third country markets) and to new opportunities to build economic scale and utilize existing comparative advantages. 
Jordan’s accession to the WTO was preceded by a wide-ranging package of reforms that touched almost every aspect of the trade environment, and entailed amendments to numerous existing laws. Jordan has taken significant efforts over recent years to implement its WTO commitments such as the reduction of the majority of tariff lines. Jordan has also entered into a number of free trade agreements with its major trading partners, including the European Union (Jordan- EU Association Agreement); United States JUSFTA (Jordan-US Free Trade Agreement); Arab League partners GAFTA (Greater Arab Free Trade Agreement); Tunisia, Morocco and Egypt (Agadir Agreement); the EFTA countries (Jordan-EFTA Free Trade Agreement); and Singapore (Jordan-Singapore Free Trade Agreement). 

The combined effect of Jordan’s pre- and post-accession reforms has had a positive impact on many segments of the Jordanian economy, particularly in terms of export development. Jordan total exports and total trade have grown substantially, since the WTO accession in 2000, as illustrated in the figures below. Jordan’s rapid export growth has been driven, primarily, by the expansion of manufacturing and mining exports, apparel sector exports, crude and manufactured fertilizers and pharmaceuticals. Additionally, Jordan’s service exports such as medical services and higher education has played an important role in expanding exports. 
In terms of markets, the successful expansion into the US market after the implementation of the QIZ (Qualifying Industrial Zones) and JUSFTA, has accounted for a substantial share of Jordan’s overall export growth. The QIZ and JUSFTA have had an obvious positive impact on the growth of Jordan’s exports, creating new market opportunities for the apparel sector. However, other sectors have been slower to respond to the new market opportunities in the US. Exports to the EU also increased substantially during this period. However, the EU remains a relatively small export market for Jordan.

The GAFTA market, as a region, is Jordan’s largest and is the most dynamically growing market. Jordan’s manufacturing exports are much more diversified to the Gulf market, compared to its export portfolios to the EU and US, and includes pharmaceuticals, manufactured fertilizers, inorganic chemicals, and a range of electrical goods, including both household and industrial products. Jordan has developed a revealed comparative advantage in many of these product categories, suggesting the potential to further exports expansion to the region. The GAFTA region is also a large market for Jordan’s agricultural goods.
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Jordan Exports during (1994-2009)
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During the global financial crisis, the volume of external trade declined sharply as displayed in the above figures. The crisis has led to a substantial decrease in overall Jordanian exports, especially in the pharmaceutics and garment sectors. Jordanian pharmaceutics have had major markets in Saudi Arabia, Algeria and central Asian countries, but the sector's major regional and international markets went through very difficult conditions during the crisis. Another sector suffered a lot in the crisis is garment. The sector suffered at the beginning of 2008 from increased production costs due to a hike in oil derivative prices at that time, and later in the same year, the sector was hit by the global economic recession. Mining exports also have suffered from the global economic downturn. In fact, the negative impact of the world financial crisis has covered almost all export items.

4. Survey of Literature Analyzing Trade in Jordan by applying the gravity Model 

Among the many studies applying the gravity framework, three studies have analyzed the trade in Jordan. Given the maze of agreements affecting economic relations between Israel, Palestine and Jordan, Arnon et al., (1996) focused mainly on the Jordanian economy and its potential for trade with Palestine and Israel. The conclusions drawn from using two different methods, the naive approach and the gravity model, both predicted a quite modest short-term bilateral trade between Israel and Jordan, alongside a more optimistic forecast for trade between Israel and Palestine.  

Bany Ahmad, (1997) aimed at measuring the most important factors that affect the foreign trade of Jordan by applying the gravity model using data drawn from 40 countries that have trading relations with Jordan. The study found that the relationships between Jordan exports and the GDP of countries which Jordan exports to is negative, that is, if GDP increases in these countries, the Jordan exports will be unable to meet the needs because of the small export ground in Jordan and its small size relative to the rest of world countries. On the other hand, the relation was positive between Jordan imports and the GDP of countries which Jordan imports from, which is consistent with the theory. Furthermore, the study didn’t find any impact for exchange rate on exports and imports. In addition, the study found that the relationship between Jordan exports and the country who imports Jordan goods being Arab country is positive, while there was no relationship with regard to imports. Finally, there was a negative relationship between the distance and Jordan exports and imports, which is compatible with the theory. 

Obviously, both studies were limited to a small number of countries, and the data sets were relatively old.
 Recently, Abu Eid, (2010) has applied the gravity model to estimate the effect of Great Arab Trade Area (GAFTA) on intra-Arab trade. Results revealed that intra-Arab trade is positively related to GDP, common border, and GAFTA membership. On the other hand, intra-Arab trade is negatively related to geographic distance. Indeed, the study was limited to 17 countries members in GAFTA using cross sectional data for the years 1997, 1998, 2007, and 2008 only.
Moreover, to the best knowledge of the researcher, till now no study has examined Jordan’s accession to the WTO to evaluate variations in Jordan’s trade flows with the world. Accordingly, this study aims to fill this gap and to explore whether and how WTO accession eases trade development. The analysis will include large sample of 140 countries during the period 1994-2009.
5. The Gravity Model

The gravity equation is a simple empirical model for analyzing bilateral trade flows between geographical entities. The gravity model for trade is analogous to the Newtonian physics function that describes the force of gravity. The model explains the flow of trade between a pair of countries as being proportional to their economic “mass” (national income) and inversely proportional to the distance between them. The model has a lineage that goes back to Tinbergen (1962) and Poyhonen (1963), who specified the gravity model equation as follows: 
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Where,

Trade ji: is the value of the bilateral trade between country j and i, 

GDPj and GDPi: are country j and i’s respective national incomes. 

Dist ji: is a measure of the bilateral distance between the two countries.

is a constant of proportionality.

Taking logarithms of the gravity model equation as in (1) we get the linear form of the model and the corresponding estimable equation as:

Log (Trade ji) = + 1 log (GDPj.GDPi) + 2log (distance ji) + u ji   ……(2)

Where , 1 and 2 are coefficients to be estimated. The error term (u) captures any other shocks and chance events that may affect bilateral trade between the two countries such as weather, tariff shocks, etc. Equation (2) is the core gravity model equation where bilateral trade is predicted to be a positive function of income and negative function of distance.

 Methodology

I have estimated a modified gravity model equation to analyze international trade flows for Jordan with its trading partners. The modified model includes several variables that account for other factors that may affect trade over and above the (natural logarithms of) income and distance.  The estimation is performed in two forms as follows:

Log (Xji) = + 1 log (GDPi) + 2log (Dji) + 3 (Langji)
                      + 4 (Borderji)+5 (Wj) + uji       ………………………………(3)

Log (TTji) = 1 log (GDPi) + 2log (Dji) + 3 (Langji)
                      + 4 (Borderji)+5 (Wj) + uji       ………………………………(4)

Where j is Jordan and i denotes any other country. TTji denotes the value of bilateral trade between j and i. Xji denotes the value of exports from j to i. The explanatory variables in the gravity model are defined as follows:

GDPi : measures the size and self- sufficiency of Jordan trading partners. The model is estimated using nominal GDP in US dollars. 

Distance (Dji): is the distance between country j and country i measured by the air routes using the straight – line or great -circle measure of distance. This measure seems to be a reasonable measure of averaging across different modes of transportation and works well in practice.

Border (Borderji): A dummy variable to identify if a country share a border with Jordan to account for the possibility that neighboring countries may often engage in large volumes of border trade. The dummy variable is unity if countries i and j share a common border and 0 when they do not.

Common language ( Langji): is equal to one when the country’s language is Arabic language and 0 otherwise. Common language is expected to reduce transaction costs as speaking the same language helps facilitate trade negotiations.

WTO accession (Wj): is equal to one after Jordan’s accession to WTO during the period (2000 – 2009) and 0 before accession during the period (1994 – 1999). 

Uij: is a log-normally distributed error term and represents the numerous other influences on bilateral trade.

Equations (3) and (4) has been estimated using the generalized least squares technique (GLS) with panel data for the period (1994 – 2009). GLS is fully efficient and yields consistent estimates of the standard errors since it eliminates serial correlation and heteroskedasticity.

To capture the impacts of Jordan accession to WTO, we have estimated the two equations as follows:

· For the whole period (1994 – 2009) without the variable W.
· For the period before accession (1994 – 1999) without the variable W.

· For the period after accession (2001 – 2009) without the variable W.

· For the whole period (1994 – 2009) with the variable W.

6. Study Sample

   The dependent variable in my analysis is the natural log of total bilateral trade (exports plus imports) or (total exports) measured in current international prices (dollar value). Our trade data source is derived from the database of Jordan Department of Statistics and covers 140 countries. Observations for all variables are for the period (1994 – 2009).
The data source for GDP is the World Economic Outlook published by the IMF and is measured in current international prices (dollars). Bilateral distance is measured, in kilometers, as the great circle distance between two capital cities of the trading partners. Bilateral distance is from the data set developed by Geobytes web-site. 

7. Estimation Results

Stationarity of the Variables
Levin and Lin (1992, 1993) and Levin, Lin and Chu (LLC) (2002) thereafter have provided some results on panel unit root tests. They have developed a procedure using pooled t-statistic of the estimator to evaluate hypothesis that each individual time series contains a unit root against the alternative hypothesis that each time series is stationary.

To conduct the (LLC) panel unit root test, panels have to be balanced. All panels in this study are balanced, since each cross-sectional unit has the same number of time series observations, which enable conducting the (LLC) test. Table 1 in the appendix contains the results for this test for variables' levels and first difference. It is clearly shown that the null hypothesis of a unit root is rejected at extremely low probability of obtaining type I error for all cases. Thus all variables are trend stationary series.

Estimation Technique

Pooled data can be estimated using fixed effects (FEM) or random effects (REM) models. The choice between them depends upon the likely correlation between the cross-section specific error component ei and the regressors X's. If it is assumed that ei and X's are uncorrelated, (REM) may be appropriate, whereas if ei and X's are correlated, (FEM) may be appropriate. Additionally, the choice between (FEM) or (REM) depends upon whether we have short panel or long panel. In our analysis, we have a short panel. That is, the number of cross-sectional subjects, 140, is greater than the number of time periods, 16. In this case, the estimates obtained by the two methods can differ significantly. The formal test to choose between (FEM) and (REM) is a test that was developed by Hausman in 1978 (H-test). The null hypothesis underlying the H-test is that (FEM) and (REM) estimators do not differ substantially. The test statistics developed by Hausman has an asymptotic chi-square distribution. If the null hypothesis is rejected, the conclusion is that (REM) is not appropriate and we may be better off using (FEM). 
To choose between the two models, we use (H-test), which gives the results shown in Table 2 in the appendix. The (H-test) soundly rejects the null hypothesis, since the estimated chi-square value for 4 df is highly significant in all cases. As a result, we can reject (REM) in favor of (FEM).
Estimation results for total bilateral trade

Tables (3-5) in the appendix present the GLS estimates of the gravity model for total trade. The overall model was statistically significant with zero probability of F-value. The model fits the data well and explains between 56-70 per cent of the variation in bilateral trade across our sample of countries.  The standard features of the gravity model work well. The baseline variables (both GDP and distance) are highly significant, have the expected signs and are of reasonable magnitude.

The GDP estimated coefficient in our specification is positive, statistically significant (with zero probability of t-value) and economically reasonable indicating that higher GDP increases trade. It was 1.52 for the whole period (1994–2009) and 1.68 for the period before accession (1994–1999). That is, an increase in the size of the country (output) increases trade more than proportionately. After accession (2001–2009), it slightly declined to 1.62. Thus, the GDP effect was not substantial in increasing the trade volume after accession which might be triggered by other factors (political and economical).
The distance estimated coefficient has the anticipated negative indicating that trade between a pair of countries falls as the distance between them increases. It was statistically significant with zero probability of t-value. It ranged between -0.65 for the whole period and -0.81 for the period before accession. The adverse effect of distance in the absolute value have increased a little to 0.85 after accession, indicating that trade between Jordan and any country falls less than 1 per cent for every 1 percent increase in the distance between them. In spite of that, trade volume have increased after accession reflecting that multilateral agreements within the WTO have played considerable role in expanding the trade volume regardless of the distance.
Sharing a language increases trade by economically and statistically significant amounts. The estimated coefficient of the Arabic language dummy is between 1.41 for the whole period and 1.49 for the period before accession. The implication is that Arab countries tend to trade with Jordan roughly (310 to 344) per cent more than other countries. The strong effect of sharing a common language is explained by the fact that all neighboring countries that share a border with Jordan are Arab countries, except Israel. And other Arab countries are relatively close to Jordan in distance. All these factors combined together justify the strong effect of this variable on the amount of trade. The value for this coefficient increases to 1.64 after accession.  Arab countries have a tendency to trade with Jordan roughly 416 per cent more than other countries. This implies that WTO accession have strengthened trade relations between Jordan and Arab countries. 

The coefficient of the dummy variable for a common border ranged between 0.22 for the whole period and 0.06 for the period before accession, but it was not statistically significant. The implication is that neighboring countries tend to trade with Jordan roughly 25 and 6 per cent respectively more than other countries. Surprisingly, the common border coefficient turned to a negative number of -0.35 after accession implying that neighboring countries tend to trade with Jordan 42 per cent less than other non-neighboring countries. This might be explained by the unstable political and economic conditions during this period in major neighboring countries which affect trade volume with Jordan, in addition to the fact that substantial portion of Jordan exports are traditional items such as mining and clothes where the market for them is non-neighboring countries.  

Estimation results for total exports

Tables (6-8) present the GLS estimates of the gravity model for total exports. On the whole, the model was statistically significant with zero probability of F-value. The model fits the data well and explains 47 per cent of the variation in total exports across our sample of countries. The model works well, yielding plausible estimates for distance and income which are highly significant and very much in line with typical estimates from the literature. Remarkably, the estimated coefficient for each regressor had almost the same value across all periods. 

The GDP estimated coefficient was 1.5 and statistically significant. Explicitly, a rise in the country’s GDP expands Jordan’s exports to it more than proportionately. 
The distance estimated coefficient was negative and statistically significant. It was -1.2 indicating that Jordan’s exports to any country falls more than 1 per cent for every 1 percent increase in the distance between them. Moreover, the estimated coefficient of the Arabic language dummy was approximately 2.2 and statistically significant.  That is, Arab countries have a tendency to export from Jordan roughly 803 per cent more than other countries.  

Concerning the common border coefficient, it had a negative sign opposing the theory expectations, but it was statistically significant. It ranged between - 0.5 for the whole period and - 0.3 for the period before accession. The absolute value for this coefficient increased to 0.7 after accession implying that neighboring countries tend to trade with Jordan 101 per cent less than other non-neighboring countries. These results suggest that the border has no considerable impact on trade. On one hand, this could be justified due to unstable political and economic circumstances in the adjacent countries.   On the other hand, this could be resulting from the fact that large portion of Jordan exports are traditional items such as mining and apparels where the market for the first is East Asia, while for the second is USA.  
The abovementioned results demonstrate steady effect of GDP, distance, and Arabic language on Jordan exports before and after Jordan’s WTO accession.  To examine the impact of WTO accession on Jordan exports, a dummy variable has been added to the model. The results are shown in table 9 in the appendix. Evidently, the addition of W dummy variable has improved the overall results. The estimated coefficients are individually highly significant, for the p-values are so low. The F statistics is also very high, suggesting that collectively, also all the variables are statistically important. The estimated coefficient of WTO accession dummy was 0.34. That is to say, WTO accession has increased Jordan exports by 41 per cent compared to the period before accession.  

8.  Conclusion

Jordan’s WTO accession mirrors the interaction between economic and political factors, and constitutes an important part of the country’s development strategy. Jordan’s WTO accession was accompanied by a wide-range of reforms and joining free trade agreements with its major trading partners. Since the WTO accession in 2000, Jordan total exports and total trade have grown substantially. 
To investigate how the gravity model coefficients change after Jordan’s accession to the WTO, we have estimated a modified gravity model equation to analyze international trade flows for Jordan with its trading partners. The GDP, distance and being Arab country effects were stable before and after accession. The estimated coefficient of WTO accession was highly statistically significant. Hence, WTO accession has played substantial effect in increasing exports, and trade generally.
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Appendix

Table 1. Levin, Lin & Chu Unit Root Test
	variable
	Level
	First difference

	
	LLC
	Prob
	Stationary
	LLC
	Prob
	stationary

	LNGDP
	-19.8
	0.000
	Yes
	-27.0
	0.000
	Yes

	LNtotal
	-21.1
	0.000
	Yes
	-33.6
	0.000
	Yes

	LNX
	-21.1
	0.000
	Yes
	-31.6
	0.000
	Yes

	LNM
	-21.1
	0.000
	Yes
	-30.5
	0.000
	Yes

	LNDIST
	-9.0
	0.000
	Yes
	-15.1
	0.000
	Yes


Table 2. Test cross-section random effects - Hausman Test
	EQ_TOTAL
	Chi-Sq. Statistic
	Chi-Sq. d.f.
	Prob. 

	Cross-section random

 
	14.38
	4
	0.006

	EQ_X
	Chi-Sq. Statistic
	Chi-Sq. d.f.
	Prob. 

	Cross-section random
	36.22
	4
	0.000


Table 3
	Dependent Variable: LNTOTAL
	
	

	Method: Panel EGLS (Cross-section weights)
	

	Sample: 1994 2009
	
	

	Cross-sections included: 140
	
	

	Total panel (balanced) observations: 2240
	

	Linear estimation after one-step weighting matrix

	
	
	
	
	

	
	
	
	
	

	Variable
	Coefficient
	Std. Error
	t-Statistic
	Prob.  

	
	
	
	
	

	
	
	
	
	

	LNGDP
	1.525981
	0.026333
	57.94982
	0.0000

	LNDIST
	-0.645319
	0.070557
	-9.146067
	0.0000

	LANG
	1.414133
	0.075462
	18.73965
	0.0000

	BORDER
	0.219247
	0.136435
	1.606972
	0.1082

	C
	-7.797894
	0.376433
	-20.71523
	0.0000

	
	
	
	
	

	
	
	
	
	

	
	Effects Specification
	
	

	
	
	
	
	

	
	
	
	
	

	Cross-section fixed (dummy variables)
	

	
	
	
	
	

	
	
	
	
	

	
	Weighted Statistics
	
	

	
	
	
	
	

	
	
	
	
	

	R-squared
	0.697972
	    Mean dependent var
	7.649554

	Adjusted R-squared
	0.677366
	    S.D. dependent var
	4.832177

	S.E. of regression
	1.437514
	    Sum squared resid
	4331.274

	F-statistic
	33.87246
	    Durbin-Watson stat
	2.273498

	Prob(F-statistic)
	0.000000
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	Unweighted Statistics
	
	

	
	
	
	
	

	
	
	
	
	

	R-squared
	0.691921
	    Mean dependent var
	6.015381

	Sum squared resid
	4418.054
	    Durbin-Watson stat
	2.275829

	
	
	
	
	

	
	
	
	
	


Table 4

	Dependent Variable: LNTOTAL
	
	

	Method: Panel EGLS (Period weights)
	

	Sample: 1994 1999
	
	

	Cross-sections included: 140
	
	

	Total panel (balanced) observations: 840
	

	Linear estimation after one-step weighting matrix

	
	
	
	
	

	
	
	
	
	

	Variable
	Coefficient
	Std. Error
	t-Statistic
	Prob.  

	
	
	
	
	

	
	
	
	
	

	LNGDP
	1.675040
	0.053098
	31.54614
	0.0000

	LNDIST
	-0.811403
	0.141783
	-5.722840
	0.0000

	LANG
	1.490455
	0.162696
	9.160978
	0.0000

	BORDER
	0.061170
	0.304847
	0.200658
	0.8410

	C
	-8.755611
	0.759314
	-11.53094
	0.0000

	
	
	
	
	

	
	
	
	
	

	
	Effects Specification
	
	

	
	
	
	
	

	
	
	
	
	

	Period fixed (dummy variables)
	

	
	
	
	
	

	
	
	
	
	

	
	Weighted Statistics
	
	

	
	
	
	
	

	
	
	
	
	

	R-squared
	0.588671
	    Mean dependent var
	6.074286

	Adjusted R-squared
	0.584211
	    S.D. dependent var
	2.266140

	S.E. of regression
	1.425152
	    Sum squared resid
	1685.779

	F-statistic
	131.9835
	    Durbin-Watson stat
	2.076786

	Prob(F-statistic)
	0.000000
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	Unweighted Statistics
	
	

	
	
	
	
	

	
	
	
	
	

	R-squared
	0.588631
	    Mean dependent var
	6.023001

	Sum squared resid
	1685.945
	    Durbin-Watson stat
	2.079897

	
	
	
	
	

	
	
	
	
	


Table 5
	Dependent Variable: LNTOTAL
	
	

	Method: Panel EGLS (Period weights)
	

	Sample: 2001 2009
	
	

	Cross-sections included: 140
	
	

	Total panel (balanced) observations: 1260
	

	Linear estimation after one-step weighting matrix

	White period standard errors & covariance (d.f. corrected)

	
	
	
	
	

	
	
	
	
	

	Variable
	Coefficient
	Std. Error
	t-Statistic
	Prob.  

	
	
	
	
	

	
	
	
	
	

	LNGDP
	1.620553
	0.043811
	36.98972
	0.0000

	LNDIST
	-0.850864
	0.129771
	-6.556683
	0.0000

	LANG
	1.642366
	0.112764
	14.56463
	0.0000

	BORDER
	-0.345052
	0.205530
	-1.678842
	0.0934

	C
	-8.053313
	0.630230
	-12.77838
	0.0000

	
	
	
	
	

	
	
	
	
	

	
	Effects Specification
	
	

	
	
	
	
	

	
	
	
	
	

	Period fixed (dummy variables)
	

	
	
	
	
	

	
	
	
	
	

	
	Weighted Statistics
	
	

	
	
	
	
	

	
	
	
	
	

	R-squared
	0.562129
	    Mean dependent var
	6.052602

	Adjusted R-squared
	0.557915
	    S.D. dependent var
	2.251004

	S.E. of regression
	1.468495
	    Sum squared resid
	2689.128

	F-statistic
	133.4058
	    Durbin-Watson stat
	2.161448

	Prob(F-statistic)
	0.000000
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	Unweighted Statistics
	
	

	
	
	
	
	

	
	
	
	
	

	R-squared
	0.562105
	    Mean dependent var
	6.015499

	Sum squared resid
	2689.274
	    Durbin-Watson stat
	2.195124

	
	
	
	
	

	
	
	
	
	


Table 6
	Dependent Variable: LNX
	
	

	Method: Panel EGLS (Period weights)
	

	Sample: 1994 2009
	
	

	Cross-sections included: 140
	
	

	Total panel (balanced) observations: 2240
	

	Linear estimation after one-step weighting matrix

	
	
	
	
	

	
	
	
	
	

	Variable
	Coefficient
	Std. Error
	t-Statistic
	Prob.  

	
	
	
	
	

	
	
	
	
	

	LNGDP
	1.542842
	0.041984
	36.74844
	0.0000

	LNDIST
	-1.179527
	0.112172
	-10.51534
	0.0000

	LANG
	2.246627
	0.128607
	17.46890
	0.0000

	BORDER
	-0.484841
	0.241013
	-2.011684
	0.0444

	C
	-7.059789
	0.599425
	-11.77760
	0.0000

	
	
	
	
	

	
	
	
	
	

	
	Effects Specification
	
	

	
	
	
	
	

	
	
	
	
	

	Period fixed (dummy variables)
	

	
	
	
	
	

	
	
	
	
	

	
	Weighted Statistics
	
	

	
	
	
	
	

	
	
	
	
	

	R-squared
	0.471055
	    Mean dependent var
	5.102441

	Adjusted R-squared
	0.466528
	    S.D. dependent var
	2.514619

	S.E. of regression
	1.827612
	    Sum squared resid
	7415.168

	F-statistic
	104.0544
	    Durbin-Watson stat
	2.121706

	Prob(F-statistic)
	0.000000
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	Unweighted Statistics
	
	

	
	
	
	
	

	
	
	
	
	

	R-squared
	0.471051
	    Mean dependent var
	5.090059

	Sum squared resid
	7415.217
	    Durbin-Watson stat
	2.126162

	
	
	
	
	

	
	
	
	
	


Table 7
	Dependent Variable: LNX
	
	

	Method: Panel EGLS (Period weights)
	

	Sample: 1994 1999
	
	

	Cross-sections included: 140
	
	

	Total panel (balanced) observations: 840
	

	Linear estimation after one-step weighting matrix

	White cross-section standard errors & covariance (d.f. corrected)

	
	
	
	
	

	
	
	
	
	

	Variable
	Coefficient
	Std. Error
	t-Statistic
	Prob.  

	
	
	
	
	

	
	
	
	
	

	LNGDP
	1.519309
	0.036163
	42.01253
	0.0000

	LNDIST
	-1.244777
	0.119389
	-10.42625
	0.0000

	LANG
	2.098159
	0.070616
	29.71212
	0.0000

	BORDER
	-0.316917
	0.151248
	-2.095354
	0.0364

	C
	-6.548238
	0.483751
	-13.53637
	0.0000

	
	
	
	
	

	
	
	
	
	

	
	Effects Specification
	
	

	
	
	
	
	

	
	
	
	
	

	Period fixed (dummy variables)
	

	
	
	
	
	

	
	
	
	
	

	
	Weighted Statistics
	
	

	
	
	
	
	

	
	
	
	
	

	R-squared
	0.473604
	    Mean dependent var
	5.128397

	Adjusted R-squared
	0.467896
	    S.D. dependent var
	2.484487

	S.E. of regression
	1.798620
	    Sum squared resid
	2685.077

	F-statistic
	82.97322
	    Durbin-Watson stat
	2.142216

	Prob(F-statistic)
	0.000000
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	Unweighted Statistics
	
	

	
	
	
	
	

	
	
	
	
	

	R-squared
	0.473593
	    Mean dependent var
	5.110181

	Sum squared resid
	2685.130
	    Durbin-Watson stat
	2.153227

	
	
	
	
	

	
	
	
	
	


Table 8
	Dependent Variable: LNX
	
	

	Method: Panel EGLS (Period weights)
	

	Sample: 2001 2009
	
	

	Cross-sections included: 140
	
	

	Total panel (balanced) observations: 1260
	

	Linear estimation after one-step weighting matrix

	White period standard errors & covariance (d.f. corrected)

	
	
	
	
	

	
	
	
	
	

	Variable
	Coefficient
	Std. Error
	t-Statistic
	Prob.  

	
	
	
	
	

	
	
	
	
	

	LNGDP
	1.547048
	0.054728
	28.26788
	0.0000

	LNDIST
	-1.187320
	0.144384
	-8.223367
	0.0000

	LANG
	2.325486
	0.125476
	18.53335
	0.0000

	BORDER
	-0.671475
	0.238427
	-2.816270
	0.0049

	C
	-7.085064
	0.749881
	-9.448252
	0.0000

	
	
	
	
	

	
	
	
	
	

	
	Effects Specification
	
	

	
	
	
	
	

	
	
	
	
	

	Period fixed (dummy variables)
	

	
	
	
	
	

	
	
	
	
	

	
	Weighted Statistics
	
	

	
	
	
	
	

	
	
	
	
	

	R-squared
	0.471180
	    Mean dependent var
	5.090802

	Adjusted R-squared
	0.466092
	    S.D. dependent var
	2.524498

	S.E. of regression
	1.840554
	    Sum squared resid
	4224.387

	F-statistic
	92.59019
	    Durbin-Watson stat
	2.132911

	Prob(F-statistic)
	0.000000
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	Unweighted Statistics
	
	

	
	
	
	
	

	
	
	
	
	

	R-squared
	0.471175
	    Mean dependent var
	5.084855

	Sum squared resid
	4224.427
	    Durbin-Watson stat
	2.145882

	
	
	
	
	

	
	
	
	
	


Table 9
	Dependent Variable: LNX
	
	

	Method: Panel EGLS (Period weights)
	

	Sample: 1994 2009
	
	

	Cross-sections included: 140
	
	

	Total panel (balanced) observations: 2240
	

	Linear estimation after one-step weighting matrix

	White period standard errors & covariance (d.f. corrected)

	
	
	
	
	

	
	
	
	
	

	Variable
	Coefficient
	Std. Error
	t-Statistic
	Prob.  

	
	
	
	
	

	
	
	
	
	

	LNGDP
	1.521826
	0.045015
	33.80678
	0.0000

	LNDIST
	-1.176599
	0.107567
	-10.93826
	0.0000

	LANG
	2.245114
	0.086849
	25.85071
	0.0000

	BORDER
	-0.479759
	0.191019
	-2.511576
	0.0121

	WTO
	0.342532
	0.072561
	4.720605
	0.0000

	C
	-7.064034
	0.620682
	-11.38109
	0.0000

	
	
	
	
	

	
	
	
	
	

	
	Effects Specification
	
	

	
	
	
	
	

	
	
	
	
	

	Period fixed (dummy variables)
	

	
	
	
	
	

	
	
	
	
	

	
	Weighted Statistics
	
	

	
	
	
	
	

	
	
	
	
	

	R-squared
	0.475440
	    Mean dependent var
	5.102671

	Adjusted R-squared
	0.470712
	    S.D. dependent var
	2.514991

	S.E. of regression
	1.820566
	    Sum squared resid
	7354.790

	F-statistic
	100.5605
	    Durbin-Watson stat
	2.136549

	Prob(F-statistic)
	0.000000
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	Unweighted Statistics
	
	

	
	
	
	
	

	
	
	
	
	

	R-squared
	0.475435
	    Mean dependent var
	5.090059

	Sum squared resid
	7354.854
	    Durbin-Watson stat
	2.142022

	
	
	
	
	

	
	
	
	
	


Table 10
List of Countries used in the Gravity Model
	Afghanistan
	Ghana
	Nigeria

	Albania
	Greece
	Norway

	Algeria
	Guatemala
	Oman

	Angola
	Guinea
	Pakistan

	Argentina
	Haiti
	Palestinian N.A.

	Armenia
	Honduras
	Panama

	Australia
	Hong Kong
	Paraguay

	Austria
	Hungary
	Peru

	Azerbaijan
	Iceland
	Philippines

	Bahrain
	India
	Poland

	Bangladesh
	Indonesia
	Portugal

	Belarus
	Iran
	Qatar

	Belgium
	Iraq
	Romania

	Benin
	Irland
	Russian Federation

	Bolivia
	Israel
	Rwanda

	Bosnia-Herzegovina
	Italy
	Saudi Arabia

	Brazil
	Jamaica
	Senegal

	Brunei
	Japan
	Seychelles

	Bulgaria
	Kazakhstan
	Sierra Leone

	Burkina Faso
	Kenya
	Singapore

	Cameroon
	Korea South
	Slovakia

	Canada
	Kuwait
	Slovenia

	Chad
	Latvia
	Somalia

	Chile
	Lebanon
	South Africa

	China
	Liberia
	Spain

	Colombia
	Libya
	Sri Lanka

	Comoros
	Lithuania
	Sudan

	Congo
	Luxembourg
	Sweden

	Costa Rica
	Macedonia
	Switzerland

	Croatia
	Madagascar
	Syria

	Cyprus
	Malawi
	Taiwan

	Czech Republic
	Malaysia
	Tajikistan

	Denmark
	Maldives
	Tanzania

	Djibouti
	mali
	Thailand

	Dominican Republic
	Malta
	Tunisia

	Ecuador
	Mauritania
	Turkey

	Egypt
	Mauritius
	Turkmenistan

	El Salvador
	Mexico
	U.A. Emirates

	Eritrea
	Moldova
	U.K.

	Estonia
	Morocco
	U.S.A.

	Ethiopia
	Mozambique
	Uruguay

	Fiji
	Namibia
	Uzbekistan

	Finland
	Nepal
	Venezuela

	France
	Netherlands
	Vietnam

	Gabon
	New Zealand
	Yemen

	Georgia
	Nicaragua
	Zambia

	Germany
	Niger
	


� WTO web site.


� See Nazzal, (2005), USAID, (2008), and WTO, ( 2008). 


� -for more details regarding the development of Jordan trade’s volumes, values and ratios, see: USAID, (2008); WTO, (2008); Central Bank of Jordan, annual reports; Saqfalhait et al., (2010). 








� Some major references for the Gravity approach are listed among the references.


� Gujarati; Porter, (2009).
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