






























































































































The individual country-by-countty co-integration tests that are based on Johansen co-integration 

tests show for half of the countries (i.e. 12 out of 24 countries) that there is at most one co­

integrating vector while in the remaining countries it indicates the presence of at most two and 

zero co-integrating vectors. But when we return to the panel co-integration test that considers all 

the countt'ies at once i.e., using Larsen et al (2001) panel co-integration test, we can see that there 

are at most three co-integrating vectors. This confirms the existence of a common co-integration 

rank in the panel and that it is possible to see the short and long run relationships. However, the 

fact that there could be at most three co-integrating vectors indicates that it would be necessary to 

have three equations (or maximum of three endogenous variables). From our previous di scussion 

we can say that that the two endogenous variables are per-capita GDP growth and trade share. 

Here we admit that we do not go further to check out what these three endogenous variables 

could be, and due to data problem we are not able to use instrumental variables method which 

could have enabled us to control the observed endogeneity problem. However, as we have seen in 

the previous sections the endogeneity of trade in growth regression is not a serious problem. 

To see the short and long run relationships between economic growth and its determinants 

incl uded in our specification (trade, growth in share of investment, growth of economically active 

population, rate of inflation and growth in terms of trade), we run an Error COlTection Model 

(ECM). In the case of the long run model we have used fixed effects model in order to control the 

country specific unobserved effects. Besides we include period and country specific weights to 

take care of the possible period as well as countty heterogeneity. The results are presented below 

in an equation form : 

GDPPCG = 0.06 + 0.046TSH + 0.022INVG + 0.32EAPG - 0.011 INFG + 0.01 TOTG 

t-value 
prob. 

0.066 
(0.946) 

Specification Tests: 

R-squared = 0.21 

3.40 
(000) 

Durbin-Watson stat = 1.92 

F-statistic = 6.266 
Prob(F-statistic) = 000 

3.86 
(000) 

2. 10 
(0.036) 

-3.46 
(000) 
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Wald Test: 
F-statistic = 65 .901 
Probability (0.0000) 
Chi-square = 329.508 
Probability (000) 

0.70 
(0.485) 



This model shows that all the variables have the expected signs. Besides all specification tests 

listed above show that we have a reasonably good model spec ification. The results from this 

regression analysis show that the share of trade in GDP to be a statistically significant 

determinant of economic growth in SSA region. According to results from this model, a 10 unit 

increase in share of trade is con'elated with a 0.5 percent increase in annual growth rate of GDP 

per-capita . Apart from openness to trade, we fo und growth in the share of investment (taken as a 

proxy to growth of physical capital), and rate of inflation (measuring quality of macroeconomic 

policy) and growth of economically active population (stand-in for human capital) to be 

important determinants of economic growth in the long run. Lastly, even if we expect to get a 

negative sign on terms of trade, at least for such kind of developing countries which are believed 

to face a secular deterioration in the terms of trade, we get a coefficient with a positive sign. But 

this variable turns out to be highly statistically insignificant. 

In trying to see the shOlt-run relationship, we have used the I st difference of each explanatory 

variable together with that of one period lag of the residual obtained from the ahove long run 

regression. Results from the ECM (short run) model are presented below with specification tests 

each confirming that the model is well specified. 

gdppcg = O.OSTSH + O.OlINVG + 0.2IEAPG - O.OlINFG + 0.01 TOTG - 0.96ECM 

t-value 
prob. 

2.20 
(0.028) 

R-squared = 0.49 
F-statistic = 125.64 

3.45 
(000) 

Prob (0.000) 
Durbin-Watson stat = 2.030 

0.19 
(0.268) 

-3.48 
(000) 

Wald Test: 

1.11 
(0.268) 

F-statistic = 6.784 
(000) 

Chi-square = 10.2880 
(0 .068) 

-23.925 
(0.00) 

The coefficient for the adjustment factor shows the adjustment process to the long run 

equilibrium from the short run disequilibrium. Its negative coefficient tells us that whatever 

shock exists in the short run it wi ll adjusted to the long run equil ibrium. Accordingly, our results 

show that there is a statistically significant converging factor. In thi s short run model also we 
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found trade to be important in explaining economIC growth performance of SSA countries. 

Similar to the long run model, here also we found a 10 unit increase in trade shares to be 

associated with a 0.5 percent increase in annual growth rate of GOP per-capita. Among the 

control variables we found growth in the share of investment and rate of inflation to be important 

determinants of growth in the short run. 

From all the previous analysis of trade and growth link i.e., via the pure cross-sectional, ten years 

average panel and panel co-integration techniques, we have found international trade to be an 

important variable explaining growth differentials of SSA countries. Can we take this as a 

substantia l evidence to trade liberalization policies? Even if these trade liberalization policies 

enable countries to benefit from increases in international trade, they are not without negative 

impacts. Hence, we refrain from recommending trade liberalization and we opt to see the trade 

policy-growth link as presented in the next section. 

5.2.Trade Policy and Economic Growth 

5.2.1. Trade Policy and Economic Growth in a Cross-Sectional Analysis 

In this section we will see impacts of trade policy on economic growth usmg a pure cross­

sectional analysis technique. We also make use of the same growth equation specification, as the 

previous cross-section analysis except the fact that we are now referring to trade openness in 

terms of trade restrictions than trade volume. Accordingly, trade policy variables such as 

international trade tax and export tax, which also significantly affected trade volume, and import 

tariff are used in place of trade shares to measure countries ' openness to international trade. The 

results from the growth regression based on the above specification are reported in table 5.8 

below. 
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Table 5.8 Trade Policy and Economic Growth (Cross-Sectional Regression Results) 

gdppcg ,----Reg! ... Reg2. Reg3. Reg4. RegS. Reg§~ 
.028 .033 .042 

!tax (0.48) (0.58) (0.77) 

mtax 
.067 .074 .082 

(1.11) (1.27) (1.43) 
.. .. 

xtax 
... OOS ... 007 ... 019 

( .. 0.08) ( .. 0.12) ( .. 0.33) 

lifee .19S' .178' .180' .182' .169' .172' 
(2.9S) (2.92) (3.03) (3.07) (3.19) (341) 

I inf 
... OOS' ... OOS' ... OOS' ... OOS' ... 004' ... 004' 

I '--_ .. _------" .. _ (:L8~L . __ .... -<:: .. ~.2) .. __ .. -<:..8j§2 .. __ (:!..Q.,QQL ___ "< .. 10.88) .( .. 10.91) 

telmain 
.022 .024 .033 .028 .030 

(0.9S) (1.0S) (1.44) (1.14) ( 1.26) 

lngpea 
.. 1.78" .. 1.7IS" .. 1.7SI" .. 1.906" .. 1.884 
( .. 2.46) ( .. 2.42) ( .. 2.30) ( .. 2.S2) ( .. 2.53) 

tropics 
.. 1.30S .. 1.277 .. 1.212 .. 1.177 
( .. 1.42) ................. 1.41) ( .. 1.49) ( .. 1.48) 

totg .067 .044 
(1.24) (0.8S) 
S.002 S.322 4.162 S.8S6 6.18S 

cons 
-._iQ~- (09S). __ (0.80) (1.04) (1.13 

N 34 34 34 34 34 
R" .57 .57 .53 .59 .59 -_. 

'" 1 % level a/significance, **5 % level a/significance, ***10 %level a/significance 
Figures ill the parenthesis are I-values 

.038 
( 1.62) 

.. 1.978" 
( .. 2.49) 

S.S84 
(1.04) 

34 
.56 

The above growth regression specification results in an acceptable R2 value that ranges from 53 

to 59 percent. All the variables included in the regression but the trade policy measures have 

statistically significant coefficients with the expected signs. Step wise exclusion of insignificant 

variables as indicated in regressions 2,3,5, and 6 does not change the sign and significance of the 

other variables indicting the stability of the model. Whi le growth of the economically active 

population, rate of inflation, initial GDP per .. capita, and tropical climate appear with significant 

coefficients, none of the trade policy variables show a statistically significant coefficient. From 

this we can say that the commonly advocated trade liberalization policies do not have the alleged 

impacts on economic growth. 

According to these regression results, growth variation among these countries is well explained 

by the growth of economically active population, macroeconomic stability (as measured the rate 

of inflation), and a conditional convergence factor. The respective positive and negative signs of 

impo11 and exp0!1 taxes can be regarded as suggesting some level of import protection is good for 
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growth while excessive export taxation is detrimental to economic growth. This explanation, 

however, should be taken carefu lly as we are making implications based on coefficients of 

insignificant variables and also based on the highly criticized model of cross-sectional 

regressions. Before we make any concrete conclusions we shall see regression results of the 

fo llowing panel based analysis. 

5.2.2. Trade Policy and Economic Growth in a Panel Data Setting 

For the same reasons presented before, we will be using the random effects model in this section 

to see the possible impact of trade policy on economic growth. Here also we used a simi lar 

specification as the cross-sectional analysis presented above. Two exceptional cases to this 

include the use of investment shares in GOP and growth of economically active population 

instead of telephone mainlines and life expectancy to measure physical and human capital 

respectively. In this model we have found all variables with the expected signs and a good 

number of them are statistically significant. Again, the exclusion of the insignificant variable 

(tenms of trade in regressions 2 and 4) does not affect the sign and significance of the other 

variables ensuring the stability of the model. 

The results we get from this panel data analysis are more or less similar with that of the cross­

sectional regression results. We can say that the results are similar because here also we get no 

significant relationship between trade policy and economic growth. Same to the results from the 

cross-sectional regressions analysis, we found import tariff and export taxes to have a respective 

positive and negative (but insignificant) con·elations with economic growth. This could be 

interpreted as saying; although trade policy is not that important in explaining growth differences 

among SSA countries, some kind of import protection may be good for growth while export 

restrictions will have negative impact on growth perfonmances. 
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Table 5.9 Trade Policy and Economic Growth (Random Effects Model) 

gdppcg Reel. Ree2. Reg.3 Reg4. 

tttax 
- .016 - . 017 

(-0 . 30) (-0 . 32) ---_.- .. _. __ ._-----'- - _ ._-- -
mtax 

. 022 .025 
(0 . 30) (0 .4 9) 

xtax 
- . 060 - . 042 

----_ .. _- . __ ._-----
~-930*·** 

(- 0 . 89) (- 0.62) 

Inigpea 
- .94 0 *** -1 .226** -.878*** 

(-1.76) (-1.75) (-2.26) (-1.66) 

.017 . 017 .017 . 018 
mvg 

._._._._Q .. : . .l:.~ _ .. _._._L~~ __ (.0.85) (1. 21) ._-_._--
.975 *** .969*** -.996 ** .96 7 *** 

eapg (1.91) (1. 88) (-2 . 05) (1. 86) 

inf 
-. 002 * - . 002 * - . 002* -.002* 

(-8 . 38) ( - 8 . 74) (- 2 . 47) (-9 . 20) -- . ""-"" 

tropics 
-3.685* -3 . 682 * -3 .9 07** -3 . 5 47* 
( - 2 . 73 ) (-2 . 74) (-2 . 34 ) ( - 2.81 ) 

totg 
-.008 . 014 

(-0.16) (0 . 25) ---- -----_. -~ ... -.----- -_ .. _----"--"-_ .. 
4.8 55 ** 4.827** 5.163 ** 4.037*** 

cons (2 . 02 ) (2 . 02) (2 . 05) (1. 92) 

N 69 69 69 69 
R' 57,11,25 58,10,25 63,8,24 

'--o--c 63,8,?.i,. 
'" 1 % level of significance, **5 % level a/significance, *** fO %level of significance 
Figures ill the parenthes is are I-values Gild R} values are fi'om the ordinmy regression 1Iollro11l the robust reg. 

It could be puzzling to say trade policy does not affect economic growth while it has a strong 

negative impact on trade share (on one of the significant positive determinate of economic 

growth). The fact that trade policy has two opposing (positive and negative) impacts on economic 

growth and the net effect depends on which one weighs can be one feasible explanation. That is, 

whi le trade policy cause negative impacts on economic growth through its trade reducing effect, 

it can also have positive impacts, for example, by protecting unfair foreign competition. In the 

case of import restrictions therefore, as our results show, the latter's effect dominates the former 

and hence import protection will have a positive but insignificant effect on economic growth. 

Other writers also found similar results as to the impact of trade policy on economic growth. This 

includes Yanikkaya (2003) who has got a positive and statistically significant relationship 

between trade barriers and economic growth and argued that there is no simple relationship 

between the two. According to this writer, the impact of trade policy on growth depends on 
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certain country characteristics such as developed and developing, big or small and whether the 

country has comparative advantage in the protected sectors. 

From the regression results shown above we have found other factors than trade policy to be 

imp0l1ant in explaining growth differential s of SSA countries. As we have tried to show in 

previous sections growth in human resource, macroeconomic policy, conditional convergence 

factor and area coverage of tropica l climate are found to be important determinants of economic 

growth. This result is also compatible with the findings of other writers including Rodrik (1997) 

who found most of the above variables to be important in growth and suggested that trade policy 

play no significant role in economic growth 16 

16 Actually Rodrik (1997) have got a statistically signifi cant negati ve relationship between export taxation and 
economic growth only. For the other measures of trade policy (total trade tax and import tariff) he has got no 
signifi cant relationship. 
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6 Conclusion and Policy Implications 

6.1. Conclusion 

As discussed in chapter two, most SSA countries have shown poor performances when seen from 

the angles of trade and economic growth. These countries have also pursued a relatively 

protective trade policy for the past three decades, which is considered by some as the main source 

of slow growth in the region. In line with this, this paper probes the possible impacts of trade and 

trade policy on economic growth of countries in the SSA region. 

In this study we have basically used three techniques - pure cross-sectional analysis, panel data 

analysis and panel co-integration techniques - in order to cross check the results from these 

different techniques. Accordingly, all the three techniques have shown that there is a positive and 

statistically significant relationship between openness to trade (measured by the shares of trade, 

imports and exports in GDP) and economic growth. This holds true even after we- control for the 

problem of endogeneity via a simultaneous equations model (2SLS regression method). We 

believe that this will clear out the doubt articulated by some as to the direction of causation in the 

growth - trade relationship. It is also observed that the single equation growth model (simple 

OLS regression) underestimates the impact of trade on economic growth by some margin . 

When we talk of the magnitudes of the impact of trade on economic growth, each of the three 

analysis techniques provided somewhat closer results. In the cross-sectional regression analysis a 

10 unit increase in trade shares is correlated with a 0.3 percent increase in annual growth of GDP 

per-capita, while the same level increase in trade shares leads to a 0.4 and 0.5 percentage points 

increase in the panel co-integration and panel data analyses techniques, respectively. A simi lar 

pattel11 is also observed for the magnitude of the impacts of impolt and export shares in GDP. 

While a 10 unit increase in import share raises annual GDP per-capita growt~ by about 0.8 
~ 

percent (in panel data analysis) and 0.4 percent (in cross-sectional analysis), an equa l increase in 

export shares leads to a 1.5 and 0.5 percent increase in per-capita GDP growth in the panel and 

cross-sectional regression analyses, respectively. 
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Having observed the positive and statistically significant relationship between trade and 

economic growth, the next important step in the analysis was to see factors that determine 

countries' trade performance. Accordingly, we have found trade policy, along with other 

variables, to be significantly and negatively con-elated with trade performance. Both the cross­

sectional and panel data regressions, for example, have shown a 0.8 and 1.2 percent decrease in 

trade shares for every unit increase in import and export duties respectively. Based on this we can 

say trade restlictions have negative impacts on economic growth through their trade reducing 

effect; but this tells only one part of the story. That is, since trade ban-iers do also have positive 

impacts on economic growth, for example by shielding unfair foreign competition, the final 

answer to the impact of trade policy on economic growth depends on the net effect of these two. 

Consequently, even if we found trade policy measures to be significantly and negatively 

con·elated with trade performance, they have fai led to reveal a statistically significant impact on 

economic growth. In other words, unlike the conventionally alleged significantly negative 

relationship between trade baniers and economic growth, this paper finds no evidence to follow 

suite. Rather, according to the results of this paper, trade policy play no significant rol e in 

explaining economic growth performance variations of SSA countries. As evidenced by the 

cross-sectional as well as panel data analysis techniques, import tariff show a positive (but 

insignificant) con-elation with economic growth, while export taxation reveal a negative but 

insignificant con-elation with economic growth. Hence, even if we cannot say protection is good 

or bad in black and white, we can say excessive export taxation wi ll be detrimental to economic 

growth, while premeditated protection of imports can be advisable to economies in the SSA 

regIOn. 

6.2. Policy Implications 

Since imp0l1 protection does not seem applicable in today's globalized world, SSA countries 

should focus their protection only to areas where they have comparative advantages. But this 

protection again should be limited in time so that beneficiaries will work hard to make a 

difference in that limited time span. 
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SSA countries shouldn 't necessarily go to trade liberalization policies to benefit more from trade. 

As we have seen in this paper, economic growth itself is an important determinant of trade 

performance. Hence, focusing more on the basic determinants of economic growth that include 

investments on human and physical capital and ensuring macroeconomic stability is pertinent. As 

Rodrik (1997) put it, "economic policy should focus on growth, not trade" . 

We believe that there is a serious supply side problem in the SSA region that impedes its trade as 

well as growth performances. Fai lures to effectively utilize h'ade provisions like the African 

Growth Opportunity Act (AGOA) are simple and clear manifestations of these supply side 

constraints. We, therefore, recommend SSA countries to redouble their effort in attracting foreign 

direct investment, which is found to be one of the positive and statistically significant 

determinants of trade in the region. 

Finally, we propose country specific studies based on the Computable General Equilibrium 

(CGE) modeling i"n order to investigate the channels through which trade and trade policy affect 

economic growth. 

65 



Reference : 

Baldwin, E. (2003) "Openness and Growth: What is the Empirical Relationship?" NBER 

Working Paper 1050. 

Baldwin, E. (2000) ''Trade and Growth: Still Disagreement about the Relationships ." 

Organization for Economic Co-operation and Development-Economics Department 

Working Papers No.264 

Baltagi, Badi H. (200 1) Economic Analysis of Panel Data, 4th ed,John and sons ltd, Baffins Lane, 

Chichester, England 

Barro, Robert J. and Xavier Sala- i-Martin. (1995) Economic Growth, McGraw Hill, New York 

Rarro, Robert 1. (1996) "Determinants of Economic Growth: A cross-Country Empirical 

Analysis." NBER Working Paper 5698. 

Dollar, David and Kraay, Arat. (2001) "Trade, Growth and Povelty," Development Research 

Group The World Bank 

Edwards, S. (1997) "Openness, Productivity and Growth: What Do We Really Know?" NBER 

Working Paper 5978 . 

Edwards, S. (199 1) "Trade Orientation, distortions and Growth in Developing Countries," NBER 

Working Paper 3716. 

Esfahani , H. S (199 1) "Exports, Imports, and Economic Growth in Semi-Industrialized Countries 

." Journal of Development Economics 35 : 93 - 11 6. 

Felicitas, Nowark-Lehamannd D. (2003) "Trade Policy and Its Impacts on Economic Growth: 

66 



The Chilean Experience in the Period of 1960 to 1998 ." Applied Econometrics and 

Intemational Development vol. 3-2 

Frankel, J. A. and D. Romer (1999) "Does Trade Cause Growth?" American Economic Review 

89: 379 - 399. 

Frankel, J. A. , Romer, D. and T. Cyrus (1996) "Trade and Growth in East Asian Countries: 

Cause and Effect?" NBER Working Paper 5732. 

Georgios, Karras (2003) "Trade Openness and economic Growth. Can We Estimate The Precise 

Effect?" Applied Econometrics and Intemational Development. Vo13-1 

Gi lbert, Niyongoabo (n.d) "Trade Openness Policy, Quality ofInstitutions and Economic Growth 

." Center d'Etudes et de Recherch sur Ie Developpement international 

Gujarati N. 2003, Basic Econometrics, 4th ed. McGraw-Hill Companies, inc. New York, USA 

Hadri, Kaddouur (2000) "Testing for Stationary in Heterogeneous Panel Data," Econometrics 

Joumal, Vol.3 pp.148-161 

Harrison, A. (1996) "Openness and Growth: A Time-Series, Cross-Country Analysis for 

Developing Countries." NBER Working Paper 522 1 

Konya, Laszlo (2001) "Panel Unit Root Tests with an Application," School of Applied 

Economics, Victoria University, Melbourne. 

Larsson, Rolf, Lyhagen, Johan, and Lothgren, Mickael (200 I) "Liklihood-based Cointegration 

tests in Hetrogenous Panels," Econometrics Journal VoI4.ppI09-142 

Lee, J. W. (1993) "Intemational Trade, Distortions, and Long-Run Economic Growth." IMF 

Staff Papers 40: 299 - 328. 

67 



Levine, R. and D. Renel!. (1992) "A Sensitivity Analysis of Cross-Country Growth Regressions." 

American Economic Review 82: 942 - 963. 

Mwaba, Andrew. (2000) "Trade Liberalization and Growth," African Development Bank 

Economic Research Papers No. 60. 

Ng, Francis and Yeats, Alexander. (1996) "Open Economies Work Better! Did Africa's 

Protectionist Policies Cause Its Marginalization in World Trade?" Policy Research 

Working Paper 1636, The World Bank 

Rodriguez, F. and D, Rodrik (1999), "Trade Policy and Economic Growth: A Skeptic's Guide to 

the Cross-Country Evidence," NBER Working Paper 7081. 

Rodrik, D. (1998) Trade Policy and Economic Performance in Sub-Saharan Africa. NBER 

Working Paper 6562. 

Sachs, J. and A. Warner (1995) "Economic Reform and the Process of Global Integration". 

Brookings Papers on Economic Activity I: 1 - 118. 

Sachs, J. and A. Warner. (1997) "Sources of Slow Growth in African Economies." Journal of 

African Economies 6 (3): 335 - 376. ., 

Sala-i-Martin, X. (1997) "] Just Ran Two Million Regressions." American Economic Review 

87: 178-183. 

Smith, Ron P. (2000) "Estimation and Inference with non-stationary-Panel Tim'e-Series Data," 

Department of Economics, Brikbeck College, London 

Tahari, Amor, Ghura, Dhaneshawar, Akitoby, Bernardin, and Aka, Brou (2004) "Sources of 

Growth in Sub-Saharan Africa," IMF Working Paper, African Department WP/041176 

68 



Yaffee A. Robert. (2003) A Primer for Panel Data Analysis . URL: 

http://www.nyu.edulits/socsci/Docs/pda.pdf 

Yanikkaya, H. (2003) "Trade openness and economic growth: a cross-country empirical 

Investigation," Journal of Development Economics 72: 57- 89. 

Walde, Klaus and Wood, Christina (2004) "The Empirics of Trade and Growth: Where are the 

Policy Recommendations?" European Commission-General Directorate for Economic 

and Financial Affairs Economic papers No. 124 

UNCTAD (2004) The Least Developed Countries Report 2004: Linking International Trade with 

Poverty Reduction. New York: United Nations. 

World Bank (2004a) World Development Indicators 2004, CD-Rom Washington D.C.: The 

World Bank. 

World Bank (2004b) African Development Indicators 2004, CD-Rom Washington D.C.: The 

World Bank. 

69 



Appendix 1. 

access 

bmp 

eapg 

dum70s 

dum80s 

dum90s 

fdi 

gdppcg 

inf 

invg 

lifee 

Ina rea 

lnigpeap 

Appendices 

Description of Data and Variable Definition 

Dummy variable for landlocked countries. It takes the value 1 if a 
country is completely landlocked; 0 otherwise. 
Source : Sachs and Warner (1997) 

The black market premium, average for1970-2002 
Source : Internet 

Annual Growth rate of economically active population (15-64) 
relative to Annual total population growth rate 
Source, world Bank (2004) 

dummy variable for the 19705 

dummy variable for the 19808 

dummy variable for the 1990s 

The ratio of Net inflowo of Foreign direct investment to GDP 
Source , world Bank (2004) 

Annual percentage growth rate of GOP per capita based on constant 
local currency 
Source , World Bank (2004) 

Inflation as measured by the annual growth rate of the GOP 
implicit deflator . And it shows the rate of price change in the 
economy as a whole. The GOP implicit deflator is the ratio of GOP 
in current local currency to GOP in constant local currency . 
Source , World Bank (2004) 

Growth of Gross capital formation (gross domestic investment)as a 
share of GDP. 
Source, World Bank (2004b) 

Life expectancy at birth indicates the number of years a newborn 
infant would live if prevailing patterns of mortality at the time 
of its birth were to stay the same throughout its life. 
Source, World Bank (2004) 

Log of the total land area in 10 3sq.mi 
Source : Frankel & Romer (1996) 

Log of initial GOP per economically active population in 1969 (for 
the Cross-sectional) and on 1969, 1979, 1989 (for the Panel) 
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msh 

pop 

mtax 

telmain 

totg 

tropics 

tsh 

tttax 

xsh 

xtax 

Source , World Bank (2004) 

Share of total imports in GDP 
Source , World Bank (2004 ) 

Total population 
Source , World Bank (2004) 

The Ratio Import duty revenue to total imports, Import duties 
comprise all levies collected on goods at the point of entry into 
the country. The levies may be imposed for revenue or protection 
purposes and may be determined on a specific or ad valorem basis, 
as long as they are restricted to imported products. 
Source, World Bank (2004) 

Telephone main lines per 1,000 population 
Source , World Bank (2004b) 

Growth in the terms of trade 
Source , world Bank (2004b) 
Dummy for tropical Climate. With an approximate fraction of a 
country's land area subject to a tropical climate . 
Source : Sachs and Warner (1997) 
Share of total international trade in GDP 
Source, world Bank (2004) 
Ratio of duty revenue in international trade tax to imports plus 
exports.Taxes on international trade include import duties, export 
duties, profits of export or import monopolies, exchange profits, 
and exchange taxes. 
Source, world Bank (2004) 

Share of total exports in GDP 
Source , world Bank (2004) 

The ratios of export duties in total exports. Export duties 
include all levies collected on goods at the point of export. 
Rebates on exported goods that are repayments of previously paid 
general consumption taxes, excise taxes, or import duties are 
deducted from the gross amounts receivable from the respective 
taxes, not from amounts receivable in this category 
Source , world Bank (2004) 
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Appendix 2. Hausman Specification Error Test! Test for Simultaneity - The case of Cross­
Sectional Analys is 

We have followed the following steps to do the test 

One, run the Reduced foml Regression, i. e, trade share on all explanatory variables 

Two, predict the error tem1 from the above regression (ehat) . 

Three, Run the growth regression including the predicted residual (ehat) 

Four, if this residual is found significant; it implies the presence of simultaneity problem 

Step 1 . reg tsh ttax gdppcg fdi pop lifee inf te1main 
1ngpea65 ,robust 
Regression with robust standard errors 

tsh Coef . 
Robust 

Std. Err. t p>ltl 

Number of obs 33 
FI 8 , 24) 24.16 
Prob > F 0 . 0000 
R- squared 0 . 7550 
Root MSE 18.595 

[ 95% Conf. Interval] 
-------------+--------------- -- --------- - --------- --- ------- --- -------- --- ----

ttax 33 -1 . 445127 1 . 001977 -1.44 0.162 -3 . 513106 .6228529 
gdppcg 6 . 570038 2 . 571521 2 . 55 0 . 017 1.26268 11.8774 

fdi 12 . 58088 3 . 210907 3 . 92 0 . 001 5 . 953896 19 . 20787 
pop - 5 . 7ge - 07 2 . 05e-07 -2.82 0.009 -1. OOe- 06 -1 . 55e-07 

lifee . 1451652 .7908 4 86 0.18 0.856 -1.487066 1.777396 
inf . 018132 . 0145893 1. 24 0 . 226 - . 0119788 .048 2429 

telrnain - . 2831722 . 3579368 -0 . 79 0 . 437 -1 . 021917 . 4555729 
lngpea65 21 . 11413 8.56374 2 . 47 0.021 3.43944 38 . 78882 

cons -95 . 09234 56 . 91614 -1. 67 0 .1 08 -212 .5615 22.3768 

Step 2 predict ehat, resid 
Step 3 . reg gdppcg tsh 1ifee inf telmain Ingpea65 ehat,robust 

Regression with robust standard errors Number of obs 33 
F( 6, 26) 112.83 
Prob > F 0 . 0000 
R- s quared 0.7389 
Root MSE 1 . 1061 

I Robust 
gdppcg I Coef. Std. Err. t p>ltl [95% Conf. Interval] 

-------------+--- - ----------- ---- ------- --- ------- --- ------- --- ---------- ---- -

tsh I .03828 52 . 0101543 3.77 0 . 001 . 0174127 .0591577 
lifee I .0967273 . 044 5073 2 . 17 0 . 039 . 0052413 .1882133 

inf I - . 0037788 . 0002798 -13.51 0 . 000 - . 0043539 -.0032038 
telmain I .0376644 . 0193578 1 . 95 0 . 063 - . 002 1 262 . 0774549 

lngpea65 I -2 .1917 08 .55 38486 -3.96 0 . 001 - 3 . 33016 -1 . 053256 
ehat I - . 0382852 . 0173959 -2.20 0 . 037 - . 074043 - . 0025275 
cons I 9 . 161538 3 . 685108 2.49 0 . 020 1 . 58669 16 . 73638 

Since we found ehat to be statistically significant at 5 percent level of significance, we can 
say that there is a problem of simultaneity. 
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Appendix 3. Hausman Specification Enol' Test / Test For Simultaneity -In the case of Panel 
Data Analysis 

Step1.xtreg tsh ttax gdppcg fdi pop Inigpeap invg eapg inf 
dum70s dumBOs,pa robust 

Iteration 1: tolerance = 1.8725282 

Iteration 14: tolerance = 3.055e-07 

GEE population-averaged model 
Group variable : 
Link, 
Family, 
Correlation: 

Scale parameter: 

cid 
identity 
Gaussian 

exchangeable 

327.5151 

Number o f cbs 
Number of groups 
Obs per group : min 

Wald chi2(10) 
Prob > chi2 

avg 
max 

66 
30 

1 
2.2 

3 
128.59 
0.0000 

(standard errors adjusted for clustering on cid) 

tsh 
Semi-robust 

Coef. Std. Err. z P> I z I [95% Conf. Intervall 
-- -----------+--- --- - ------------------------- ---------- ---------- --------- ---

ttax - .8067386 .4804297 - 1. 68 0 . 093 -1.748363 . 1348864 
gdppcg 2 . 333778 .8865106 2 . 63 0 . 008 . 5962491 4.071307 

fdi 2 . 246914 1 . 007373 2 . 23 0 . 026 . 2724987 4 . 221329 
pop -18 .69011 3.731077 -5 . 01 0 .000 -26.00288 -11.37733 

lnigpeap 7 . 560689 4 . 542732 1. 66 0.096 -1.342903 16.46428 
invg - . 077954 . 1255404 -0 . 62 0 . 535 - . 3240086 . 1681007 
eapg 1. 28 752 2 . 675323 0 . 48 0 . 630 -6 . 531056 3 . 956016 
inf .0057988 .0017213 3 . 37 0 . 001 . 0024251 . 0091724 

dum70s -1 8 . 23836 6 . 84122 -2 . 67 0 . 008 -31.64691 -4 . 829814 
dum80s -8 . 698469 4 . 630586 -1. 88 0 . 060 -17.77425 . 3773126 

cons 351 . 3429 64 . 973 4 3 5.41 0 . 000 223.9973 478 . 6885 

predict ghat 

Step 2 . generate ehat = gdppcg - ghat 

Step 3_ xtreg gdppcg tsh Inigpeap invg eapg inf dum70s dumBOs 
ehat,pa robust 

Iteration 1: tolerance = . 17516476 

Iteration 10: tolerance = 3.06ge-07 

GEE population-averaged model 
Group variable : 
Link, 
Family , 
Correlation : 

cid 
identity 
Gaussian 

exchangeable 
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Number of obs 
Number of groups 
Ob s per group: min 

avg 
max 

66 
30 

1 
2.2 

3 



Scale parameter: 

gdppcg 

4 . 572837 
Wald chi2(8) 
Prob > chi2 

3677 . 31 
0.0000 

(standard errors adjusted for clustering on cid) 
Semi-robust 

Caef. Std . Err . z p>lzl [95% Canf . Interval ] 
-------------+------------------------------------------ ---------- - -----------

tsh .0126292 .0141335 0.89 0 . 372 - .0150719 . 0403304 
lnigpeap -1.285491 .5247561 -2.45 0 . 014 -2.313994 -.2569879 

invg . 0123821 .0183124 0.68 0 . 499 -.0235096 .0482737 
eapg 1.024047 .4901934 2.09 0 . 037 -1.984808 -.0632855 

infgdp -.0017878 .0001887 -9.47 0.000 -.0021576 -.0014179 
dum70s 2 . 936763 .7269228 4.04 0 . 000 1 . 512021 4.361506 
dum80s 1.204626 .5399157 2.23 0 . 026 .1464112 2.262842 

ehat - . 0564424 .0223666 -2.52 0.012 -.1002801 -.0126046 
cons -2. 6 11062 1.31930 9 -1 . 98 0 . 048 -5 . 19686 - . 0252635 

Since we found ehat to be statistically significant at 5 percent level of significance, we can 
say that there is simultaneity problem in this growth regression. 
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Appendix 4. Hadri Panel Unit root Test Results 

Null Hypothesis: No unit root (common unit root process) 

At levels First Difference 
Variable 

Statistic Prob. Statistic Prob. 

gdppcg 4.43182 0.0000 -0.51343 0.6962 

tsh 10.1175 0.0000 1.21549 0.1121 

dpopg 3.66268 0.0001 0.66089 0.2543 

invg 2.77692 0.0027 0.42469 0.3355 

in! 11 .0258 0.0000 0.02767 0.4890 

totg 1.35237 0.0881 0.15705 0.4376 
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