




















































IV. Model Specification and Estimation 

This chapter would present the main findings of the study, which is the analysis of the 

determinants of Ethiopian trade flow by using the gravity model of trade. Data sources and 

sampling issues are discussed first and model specification, estimation, and interpretation 

of the results would fo llow. 

4. 1 The Data 

The dataset covers 11 years (1996 - 2006) and 32 major trading partners. These trading 

partners are from African countries (Egypt, Kenya, Sudan, Tanzania, Uganda, and Zambia), 

European countries (Italy, Germany, Japan, United Kingdom, France, Belgium, 

Netherlands, Switzerland, Sweden, Denmark, Spain, Greece, Turkey), countries of Asia 

(Russia, Thailand. Malaysia, Yemen, India, China, Saudi Arabia , S. Korea, Israel, 

Singapore), and from countries of North and Latin America (United States, Canada, and 

Brazi l). These trading partners are selected based on the significance and va lue of trade 

relation with Ethiopia. 

Regarding the data sources - data on GDP and GDP per capita are found from World Bank 

World Development Indicators (WDI) data base. Trade policy index is found from 

Heritage Foundation economic freedom index. Infrastructure data is found from W Dr data 

base and W orld Fact Book. Real exchange rate is calculated based on International 

Financial Statistics (IFS) nominal exchange rate and W DI consumers' price index data. 
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Data on distance between countries is found from www.indo.com/distance. Institutional 

indicators are found from World Bank governance indicator index. Moreover, the database 

of International Monetary Fund (IMF) Direction of Trade Statistics CD-ROM is used to 

access countries import and export data. Concerning membership on trade arrangement 

(COMESA) the web site www.comesa.com/imrois used. 

4.1.1 Dealing with missing values and zero data 

Missing values are dealt using two techniques. 

• By calculating the arithmetic mean of data preceding and following the missing 

year - interpolation technique. 

• Mirror data exploring' - this method is used to deal import and export missing 

values. Given a pair of countries, missing trade values of the exporter country is 

allowed to be matched with the corresponding importer country trade value 

record. 

A zero trade flow is also observed at normal circumstances due to the absence of trade 

between countries. In this case, it is difficult to transform the model in to its log - linear3 

equivalent. In controlling this problem, we have tried to explain the dependent variable as 

2 Thi s is ll sed for import and export data 
3 rn (he log- linear specification all the variables in the grav ity equation are in logarithms except the 

dummies. This specification is chosen as it allows easy interpretation of the parameters as elasticities. 
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(1+Trade)4 approximation to trade so that the model can be estimated using the ordinary 

least square method. Dummy variables are used w ithout any log transform ation so as to 

avoid the problem in the estimation of log linear form when zero values are included in 

the dataset. 

4.2 Model Specification 

Many international trade studies attempt to explain a country's trade flow , but the result is 

generally dependent on the model specification. For this reason, a careful empirical work 

should critically be required in analyzing the determinants of trade flow. On account of 

this, variables are selected with great caution for specifying the trade flow modelS of 

Ethiopia. The general frame work of the model can first be written as, 

TFij = X~+u , U - IID(O, 0' ) - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - (4.1) 

W here X is a vector of (logs of) explanatory variables and u is a white noise error term. 

Factors contributing to trade flow between any pair of countries can be classified into 

three categories. These are factors that indicate total potential supply of the exporting 

country on the world market, factors that indicate total potential demand of the importing 

country on the world market, and factors that explain the "resistance" to a trade flow from 

potential supplier to potential buyer. The "resistance" factors are cost of transportation, 

4 For instance, refer the paper by H. Kamils and A. ons (200 1 :9). 
5 This paper basically uses [he trade flow model by Kukharchuk, et aI., (2006), and Geda an d Kibret (2002), 

and Egger (2002) . 
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tariff, quota, and other obstacles to trade (Linnemann, 1966). Attraction fac tors like free 

trade area can also pay important role in determining trade flow between countries . This 

can be generalized to: 

TF;; = f(SP ;;, DP;; , R;; , Ai;, u ;;)- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - (4.2) 

W here, TF;; is the total trade flow between country i and country j at time t 

SP;; is the total potential supply of country i to country j 

DP;; is the total potential demand of country i to country j 

R;; is the "resistance" factor to the trade flow between countries i and j 

A;; is the attraction factor to the trade flow between country i and country j 

U;; is the error term 

In specifying the determinants of Ethiopia 's trade flow, different determinants of import 

and export are explained as important explanatory variables. Accordingly, the trade flow 

model is explained as a function of the basic gravity variables such as economic mass 

(mostly proxied by GDP/GNP), and distance (proxy of transport cost) and augmented 

gravity variables: per capita GDP, real exchange rate, infrastructure, institution, trade 

policy, boarder, and trade arrangement. This flow of trade is, however, analyzed in 

separate import and export model as , 
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Xi" = f(GDPi', GDP", PCGDPil, PCGDP", Disii" TPi" RERii" Infrai', Instil, Bon", FTAiil, Uiil) 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - (4.3) 

and, 

Miil = f(GDPil, GDPil, PCGDPi', PCGDPi" Disii" TPi', RERii" Insti', Borii" FTAii" Uii') 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - (4.4) 

W here , 

Xi" = the value of total Ethiopia's export to country j at time t 

Miil = the value of total Ethiopia's import from country j at time t 

GDPi' (GDPi') = Gross Domestic Product (GDP) of country i or j at time t 

PCGDPi' (PCGDPi') = Per Capita GDP of country i or j at time t 

Disii = Distance between Ethiopia and country j at time t 

TPi' (TPi') = Trade Policy of country i or j at time t 

RERii' = Real Exchange Rate between Ethiopia and country j at time t 

Infrai' = Infrastructure of country i at time t 

Instil = Institutions of country i or j at time t 

Boni' = Common boarder between country i and j at time t 

FTAii' = Trade agreement dummy (COMESA FTA) between country i and j at time t 

Uii' = white noise error term (normal random error term) with 

constant variance and zero mean 
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4.2.1 The Baseline Model 

As stated in chapter 2 (theoretical framework of the gravity model) bilateral trade flow 

between countries is directly proportional to their GDPs and inversely related to distance. 

in (Xj' or Mli) = aD + min (CDPi') + min (CD!';i) + min (Dis'ii) + Wi' - - - - - - - - - - (4.5) 

4.2.2 The Augmented Gravity Model 

The natura!" logarithm yields of the basic and augmented gravity variables of export 

(equation 4.3) can systematically be explained as, 

in (X;i) = a D + min (CDPi') + min (CD!,;,) + win (peCD?;,) + min (peCD!,;;) + mIn (Disi;i) + 

adn (RER'i') + win (TP;,) + min (infrai') + min (Insti') + m o (Bor'i) + a ll FTA,i' + U'i' 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -(4.6) 

W here, Wi' = j-lii + ei;i, j-lii is the unobserved (fixed or random) bilateral effect and ei;, is the 

remaining error. And, In is the natural logarithm operator and a, is Parameter in the model 

(elasticity/ the change in the dependent variable for a unit change of explanatory variable). 

Similar to the gravity model of export, import model is explained as, 

In (Mj') = aD + min (CDPit) + min (CD!';i) + win (peCDPit) + min (peCD!';i) + min (Dis'i') + 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - (4.7) 
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Description of Variables and Expected signs 

The dependent variables are total export and total import of Ethiopia in US dollars. The 

explanatory variables are defined as follows. 

i. Gross Domestic Product (GDP): supply of the exporter country and demand of the 

importer country is affected by income. That is, trade between two countries is expected 

to increase with their economic size, proxied by their GDP. Larger countries tend to trade 

more than small ones, given that they have a bigger potential supply of exports and 

potential demand of imports. 

ii. Per Capita GDP (GDP/ Population): a higher income per population suggests 

sufficiency in domestic production and thus more trade (Help man and Krugman, 1985). 

Achy (2006) also explained a rise in per capita GDP should have a positive impact on 

demand and therefore increase the volume of bilateral trade. So, by including per capita 

GDP in the gravity model we can consider the effect of a country's level of development 

on trade. 

iii. Distance: to capture the effect of remoteness on trade between countries, 

transportation cost (proxied by distance) is incorporated. To this effect, the straight line 

geographical distance (in kilometres) between capital cities of a pair of countries is used. 
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But, when there is time dimension in a gIven analysis, definition of the distance is 

problematic. This is because variables which are constant over time (not across countries), 

get dropped from the model. To avoid the effect of this time invariability on the results of 

panel data estimation, we employed the weighted distance variable, following Karagoz and 

Saray (2008) definition of weighted distance. 

WDISTij = 
DISTi; • GDP'r 

IGDP" 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - (4.8) 

where , DIST'l is the distance between country i and country j, GDP" is GDP of country i at 

year t; and LGDP" is the overall sum of countries GDP for the years 1996 to 2006. 

IV. Trade Policy this is measured by the overall restrictiveness of trade policy in a 

country . Of course, there are different methods of measuring trade policy. The Heritage 

Foundation (O'Driscoll et a!. , 2008), for instance, publishes an index of economic 

openness. The trade policy component of this "Economic Freedom Index" (HE .,) is used as 

a measure of t rade policy. The index includes tariff and non tariff barriers to trade as well 

as factors in customs corruption. It ranges from 1 (average tariff rates of less than 4%) to 5 

(average tariff rates of more than 19%). 

Another well -known index is the Economic Freedom Index developed by the Fraser 

Institute (Gwartney and Lawson, 2000). It is a comprehensive liberalization measure that 
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presents multiple dimensions of foreign trade openness such as average tariff rates, open 

capital flows, black market exchange rate and the estimated trade quotient. The overall 

rating of IMF Trade Restrictiveness Index is also another measure of trade policy (see, 

Kukharchuk, et a!., 2006). For this analysis however the Heritage Foundation trade policy 

index is used. Higher values would mean a higher freedom to trade and hence a higher 

bilateral trade. 

v. Real Exchange Rate: The inclusion of exchange rate captures the effect of depreciation 

or appreciation of domestic currency on trade flows. Real exchange rate is a useful 

indicator of a country's international price competitiveness (Pugel, 2004). Bilateral real 

exchange rate is calculated as: 

RER =NER · L! 
p 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - (4. 9) 

Where, NER = the nominal exchange rate measured as the price of domestic currency per 

unit of foreign currency 

p = the consumers price index of the home country at time t 

pr = the consumer price index of partner country at time t 

International pnce competitiveness is regarded as a key determinant of a country's 

international trade in goods and services. Theoretically, if the price of foreign goods and 
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services rela tive to the price of domestic economy's goods and services is higher, domestic 

demand for imports tend to be lower and foreign demand for domestic goods and services 

tend to be higher. If competitiveness improves, exports increase and imports decline. 

However, most studies show that in many least developed countries changes in relative 

price - for instance, increase in the relative price of goods and services does not go in line 

with what the above theory predicts. This is mainly because in many least developed 

countries imported goods are basic and therefore fail to respond to the rise in the relative 

price of goods and services. 

vi. Infrastructure: Development of infrastructure can be an effective means in lowering 

trade costs. This plays an important role in enhancing trade facilitation. Domestic 

infrastructure measured by road density as the percentage change of paved roads to total 

road network of the home country leads to augment export. For instance, the empirical 

evidence by the work of Manchin and Francois 2006 shows that infrastructure is a 

significant determinant not only of export levels, but also of the likelihood of exports will 

take place at all. Accordingly, we use the variable infrastructure as determinant of export. 

vii. Institutions: Improvement in institutional quality of the home country is pro trade 

and hence leads to a higher amount of import and export. The Ethiopian diagnostic trade 

integration study II (2004:69), for instance, asserts in order to facilitate trade there should 
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be a well structured institutional framework that would not only formulate and analyze 

trade policy, but also ensure its implementation, monitoring and evaluation. 

To measure institutional quality, the weighted average of governance indicators is used in 

different studies. Kukharchuk et. al. (2006) , for instance, used the average of World Bank's 

governance indicators for rule of law, the extent of corruption, and the quality of 

regulation. Gani and Prasad (2006) also used four indicators of institutional quality: 

government effectiveness, rule of law, regulatory quality, and control of corruption as a 

control for determinants of trade. Similarly, we used the average weights of all the four 

indicators. 

viii. Boarder: It is a common boarder and takes a value 1 if the two countries share a 

common boarder and 0, otherwise. Countries that share common boarder trade more than 

those which do not. 

lX. Free Trade Area: There is also a prospect to trade on the basis of regional trading 

agreement 'Common Market for East and South Africa' (COMESA) free trade area. This 

agreement provides great deal of market access for exportable products through trade 

creation and trade diversion. 
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In order to incorporate the effect of the above trading agreement on trade flow a dummy 

variable is used. The dummy takes a value 1 if both country i and country j belong to the 

same trading agreements and 0, otherwise. 

The expected signs for the export model variables are: m, a2, as, m, a s, a 7, a s, a 9, m o, a ll >0 

and as < 0. Similarly, for the import model variables m, m, as, m, a s, W, as, m, m D are 

expected to be positive while as, a s are expected to bear a negative sign. 

4.3 Model Selection, Estimation and Interpretation of Results 

4.3.1 Estimation Diagnostics 

a) Hausman Specification Test 

We used balanced panel data model and individual effects are included in the regressions. 

So we should decide whether they are treated as fixed or as random. The Hausman test 

tests whether the fixed effects and random effects estimator are significantly different. An 

important reason why the two estimators would be different is the existence of 

correlations between explanatory variables and the error term. Therefore, we run the 

Hausman test (refer Annex 1: Table A-3 and Table A-4) and the results suggest fixed effect 

is appropriate for both import and export models. 
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b) Hausman Test of Endogeneity 

The straightforward gravity equation estimation for the theoretical framework of the 

model allows endogeneity of GDP. It arises because the regressor GDP;, may be explained 

by the dependent variable export or import. This may eventually result in biased and 

inconsistent parameter estimates. To this effect, the Hausman test (1978) for endogeneity 

was undertaken. The test statistics shows (Annex 1: Table A-S) we are unable to accept the 

null hypothesis of regressor exogeneity of the export model. 

The best way to deal with this regressor endogeneity problem is through Instrumental 

Variable (IV) estimation technique. The instrument is selected in the following way: 

• Find an exogenous instrument that is strongly correlated with the endogenous 

variable6 

• Ensure that the instrument is not correlated with the main equation residuals'. 

Therefore, we use population as instrumental variable to GDP following the works of 

Cyrus (2002) and Batra (2004). 

c) Test of Serial Correlation 

If the estimate residuals from the above regresslOn are serially correlated, still the 

estimator is biased. Therefore, we test for autocorrelation in the fIxed effects model based 

6 Correlation between GDP and population is 0.66 showing the strength of population (0 use as instIllment. 

7 Correlation between the main equation residual and the instrument population is found [0 be 0.0004 for 
the export model and 0.0739 for the import model showing the second criteria for selecting the 
instrument is fulfilled. 
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on the Durbin-Watson test. Results for the DW test statistics (Annex: Table A-ll ) shows 

that there is no severe autocorrelation problem in both models. 

d) Test of Hetroskedasticity 

To test for heteroskedasticity in the residual of import and export models, we use the test 

of Breusch and Pagan, 1980. The test is based on the fact that the auxiliary regression of 

the test regresses the squared within residuals wj/ upon a constant and J variables Z;, that 

we think may affect hetroskedasticity (Verbeek, 2000). 

The test statistic computes as N (T-1) times the R' of the auxiliary regression will have an 

asymptotic chi-squared distribution, with J degrees of freedom. The results (Annex 1: 

Table A-12) suggest that the variance of both models is hetroskedastic. Therefore, to 

control this problem the standard errors are robusted. 

4.3.2 Model Selection and Estimation 

Whi le estimating and selecting the model that best fits the data , we should be careful 

about the estimation procedures and diagnostics so as to get robust results. Thus, we first 

undertake the possible econometric tests and deal the bias. Consequently, the trade models 

are selected. In both import and export models, all the variables are fixed across individual 

countries. But, in considering a more parsimonious data representation, Hausman test is 

adopted. The test result suggests that the individual effects are not absorbed in the error 
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term. Since, ignoring this correlation leads to inconsistent estimators, fixed effect estimator 

is preferred. 

a) Export Model 

After instrumenting the endogenous variable GDP,. with POP,. (home population), the 

export equation (4.6) is estimated taking all the explanatory variables with two stages least 

square (2SLS) and within estimation (Fixed effect estimation) technique. The estimation 

result shows some insignificant variables. But, when variables are tested for 

multicollinearity GDP,. and PCGDP,. are found to have severe multicollinearity" problem 

(Annex 1: Table A-7 and A-9). This implies, it is necessary to remove either of the two 

variables. The model becomes more robust when GDP,. is dropped from the model than 

PCGDP, .. Accordingly, GDP,. is dropped from the model. At this stage, since all the 

explanatory variables are exogenous, the estimation procedure is not with 2SLS rather 

with the normal fIxed effect (within) estimation method. 

Re-estimating the model and correcting the standard errors for possible hetroskedasticity 

problem, we fo und the variables PCGDP,<. PCGDPj<. W DIS'j., TPj., lNST,., and INFRA,. 

signifIcant. 

/~. ~ 
I/!').... 4 ' 

, We used the Va riance Inflation Factors (VIF) vis a vis Simple Collinia fl~Ta~' t~ test for 
multicolli_nearity. The Variance Inflation Factors are another measure that" calt b~sed to detect 

~. "i ' 
Multicoll inea ri ty. These are a scaled vers ion of the multiple correlation coefficie'mJ be~eE?n , say variable 
i and the rest of the independent va riables. 
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Table 4.1: Results of Fixed Effect Estimation for Export Model 

Dependent Variable: In of Exports 

Variable 

Ln ofPCGDP;, 

Ln of PCGDP;, 

Ln of WDIS;;, 

Ln of EX;;, 

LI1 ofTP;, 

Ln ofINST;, 

Ln of Infra;, 

Cons 

slgma_u 4.5648689 

sigma e 2.0069965 

Coefficient 

9.682794 

2.783905 

-7.965294 

0.0836565 

1.339374 

2.943069 

2.527756 

-32.60841 

Robust 

Standard Error 

2.62521 

0.9867388 

2.547375 

0.0625893 

0.8257304 

0.7725967 

0.7016732 

7.826827 

rho 0.8380 I 075 (fraction of variance due to u_i) 

R-sq: within = 0.2044 

Between = 0.1064 

Overall = 0.0842 

Corr (u_i , Xb) = -0. 8757 

F (7,313) = 10.95 

Prob > F = 0.0000 

t-Statistics 

3.69' 

2.82' 

-3.13 ' 

1.34 .... 

1.62'" 

3.8 1' 

3.60' 

-4.17 

* Significant at 10/0," significant at 50/0, ••• significant at 100/0, and ..... Not significant 
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P-value 

0.000 

0.005 

0.002 

0.182 

0. 106 

0.000 

0.000 

0.000 



b) Import Model 

The gravity model of Ethiopia's import has been estimated for 352 observations. The 

results from this fIXed effect estimation yields insignificant results for most va riables. But, 

it is not the final import model. The model is tested for its robustness before interpreted. 

Accordingly, when variables are tested for multicollinearity, PCGDP;, and GDP;, have this 

problem. This is indicated in annex part table A-8 and A-IO. Therefore, PCGDP;, was 

dropped from the model. The model is also tested for autocorrelation and hetroskedasticity 

(See Annex 11 and 12). Controlling the possible econometric problems and re-estimating 

the model only GDP;" GDP;"and INSTh are found significant, 

Table 4.2: Results of Fixed Effect Estimation for Import Model 

Dependent Variable: In of Imports 

Variable 

Ln ofGDPh 

Ln ofGDP;,' 

Ln ofINSTh 

FTA;;, 

Cons 

sigma_u 1.5968556 

slgma_e 1.215863 

Coefficient 

0.8499607 

0.5266872 

0,880086 

0.8849555 

-19.56219 

Robust 

Standard Error 

0.2823297 

0,29225 11 

0,2162142 

0,7035136 

6.662778 

rho 0,63301303 (fraction of variance due to u_i) 
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t-statistics P-value 

3.01' 0.003 

1.80'" 0.072 

4,07' 0.000 

1.26***' 0.209 

-2.94 0.004 



R-sq: within = 0.1384 

Between = 0.4853 

Overall = 0.3737 

Carr (u_i, Xb) = 0.3350 

F (4,316) = 16.35 

Prob > F = 0.0000 

'" Significant at 1 0/0 , ** Significant at 50/0, ... Significant at 100/0, .... Not significant 

4.3.3 Discussion of Results 

For the above gravity models of export and import, fixed effect is favoured as indicated in 

the Hausman specification test. So, the intercept ao is considered to be country specific 

and the slope coefficients are the same for all countries. 

The results of export model (Table 4.1) show that the variable home and partners per 

capita GDP are significant. This implies a rise in income per head would help exports to 

increase. The magnitude 9.68 and 2.78 indicates that a 1 % increase in home and partners 

per capita GDP could increase Ethiopia's export by 9.68% and 2.78% respectively. The 

other basic gravity variable distance is significant as expected with magnitude of -7.97, 

indicating trade between two countries increases by 7.97% for a 1% decrease in the 

distance between them. 

In line with expectation domestic improvement in government effectiveness, rule of law, 

extent of corruption and government regulation which constitute institutional quality 
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affect Ethiopia's export positively and significantly. A 1% increase in the domestic 

institutional quality increases Ethiopia's export by 2.94%. Trading partners' trade policy is 

also another significant factor that determines Ethiopia's export. At a reasonable 10% 

significance level, export would increase at 1.34% when trading partner's trade policy is 

improved by 1%. The coefficient of domestic infrastructure has the anticipated positive 

sign and is also significant. Improvement in infrastructure could decrease the cost of 

transport and thereby encourage exports. The coefficient 2.53 implies that export would 

increase by 2.53% for every 1 % increase in infrastructure. 

Depreciation of exchange rate is little to do with improving Ethiopia's export. The 

magnitude IS also very minimal (0.084). We also found that the dummy for regional 

agreement IS statistically insignificant. This can be partly attributed to the following 

reasons. First , products traded among COMESA members are mostly similar'. This leads to 

limit trade with in the free trade area. Secondly, as explained by Alemayehu and Haile 

(2004:11), governments lack political commitments in practice to implement harmonized 

policies. Consequently, the free trade area works little to enhance trade through trade 

creation and trade diversion. Finally, the impact of COMESA FTA is very limited may be 

because the study covers only few member states. Boarder effect is dropped from the 

model because of collinearity. The overall significance of variables in the model is good 

enough as indicated by the significant F - Statistics. 

'l Sec for instance the report by UNCT AD 2005 
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With regard to the import model, GDP is found to be a significant determinant of import. 

For this variable, import increases by 0.85% and 0.53% (less than proportionate) for every 

1 % increase in home and foreign GDP respectively (Table 4.2). Similar to the export 

model, the results for the import model does not indicate a significant result for regional 

trade groupings 'O 

In line with expectation domestic institutional quality is significant and positive at a 

reasonable 1 % significance level. About 0.89% of variation in import is explained by a 1 % 

change of this variable. The results also revealed that exchange rate is not significant in 

affecting Ethiopia 's import. This can be because since most Ethiopian imports are basic 

goods which are necessary for development, they have a low response to price changes. 

The coefficient of trade policy variable in our specification is also insignificant. The joint 

significance of variables in the model is found to be good as explained by the F-statistics , F 

(4,316) = 16.35, with zero probability value. 

V. Conclusion and Policy Implications 

5. 1 Conclusion 

This study attempted to analyze the dynamics of trade flow between Ethiopia and its 

major trading partners using panel data estimation technique. The application of gravity 

10 For additional evidence see Alemayehu and Haile (2004:2). 
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model of trade is found relevant for this analysis. The period 1996-2006 is the time 

delimitation of the study. 

The pre estimation Hausman specification test shows that the fixed effect is favoured for 

both export and import models. Our estimation results show that the major determinants 

of Ethiopian export are home per capita GDP, trading partners per capita GDP, distance, 

trading partners trade policy, domestic infrastructure, and domestic institutional quality. 

All these determinants affect export positively while distance has a negative effect. The 

effect of regional agreement on Ethiopia's export is insignificant. 

The results also revealed that the major determinants of Ethiopia's import are: home GOP, 

partners GOP, and home institutional quality. That is among the basic gravity variables 

GOP works well but not distance. The other most important finding is that variables that 

can be reflected in prices have little effect in determining import. Unlike the export 

model , the results of the import model do not assert exchange rate to be a determinant of 

Ethiopia's import. The economic rational for this can be a low responsiveness of import to 

price rises as most goods imported are necessary for development. Besides, Ethiopia's 

import is little to do with transportation cost variations and regional trading agreements. 
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5.2 Policy Implications 

There are possible policy stances that would emanate from this work. First, the country 

has to work more on minimizing the demand and supply constraints of foreign trade to 

derive large benefits from world market. In this regard, improvements in trade policies, 

trade facilitation and institutions are more likely to affect trade developments. But, these 

are necessary, not sufficient conditions. Thus, it should be supported by appropriate 

government action to promote export. This can be done through diversification of exports 

as Ethiopia has an export structure that is highly dependent on a few primary products for 

which the demand is mostly unpredictable. One option to diversify exports can be a shift 

towards the export of semi-processed and manufactured goods. This can be realized 

through a coordinated effort between the private sector and the government. 

As far as imports are concerned, the low responsiveness of Ethiopian imports to price 

changes implies that establishment and expansion of import substitution industries with 

the involvement of domestic and foreign investors is essential. This helps to fill some of 

the domestic demands and thereby reduce the dependency of the domestic economy on 

imports. 
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Appendix 

Table A- I : Summary Statistics of Export and Import Model Variables 

Variable Obs Mean Standard Deviation Min Max 

IllXi;, 352 14.58135 3.012687 0 18.81753 
Inmij[ 352 16.50529 2.374193 0 20.44 143 

Ingdp" 352 22.91552 0.2185853 22.72866 23.44245 
Ingdp;, 352 26.18355 1.904202 21.86494 30.20957 
lnpcgdp;, 352 4.922145 0.1712224 4.705016 5.308268 
Inpcgdp;, 352 8.718991 1.742842 5.44932 10.88445 
lnwdis;;, 352 5.747225 0.7601903 3.901973 7.252266 
Inexij, 352 -0.721049 2.758884 -11.51293 2.856709 
Intp;, 352 3.861688 0.2327861 3.295837 4.143135 
Intp;, 352 4. 186372 0.3216921 2.580217 4.442651 

Ininsti' 352 3.015417 0.2689325 2.322388 3.397858 
Ininfra;, 352 2.616456 0.1345831 2.484907 2.949688 
barij! 352 0.0625 0.242406 0 1 

ftaij! 352 0.1647727 0.3715034 0 1 

Table A-2: Skewness/Kurtosis Tests of Normality for Export and Import Model Variables 

Joint 
Variable Pr(Skewness) Pr(Kurtosis) adj chi2(2) Prob>chi2 

IllXi;, 0.000 0.000 0.0000 

lnmij' 0.000 0.000 0.0000 
Ingdp;, 0.000 0.035 58.05 0.0000 
Ingdp;, 0.002 0.149 10.57 0.0051 
Inpcgdp;, 0.000 0.943 28.44 0.0000 

Inpcgdp;, 0.000 0.000 0.0000 
Inwdis;;, 0.000 0.202 19.47 0.0001 
IneXi;, 0.000 0.000 54.61 0.0000 
Intp;, 0.000 0.015 50.70 0.0000 

Intp" 0.000 0.000 00000 
Ininsti, 0000 0.000 61.50 0.0000 
Ininfra;, 0.000 0.013 49.71 0.0000 

bonj! 0.000 0.000 0.0000 

ftaijt 0.000 0.001 0.0000 
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Table A-3: Hausman Specification Test for Export Model 

Coefficients 
(b) (B) (b-B) Sqrt(diag(V _b-V _B)) 

Vairables Fixed Random Difference S.E. 
lngdp;, -1550.15 -4.322848 -1545.828 617.8318 
Ingdpj' -1.90226 0.9659689 -2.868228 0.8702666 
lnpcgdp;, 8.30785 9.020688 -0.712838 0.711 2079 
Inpcgdpj' 4.824867 0.3508672 4.474 1.184792 
inwdis;j, 1543.262 -2. 118473 1545.38 617.960] 
Inexijt 0.073406 0.0985405 -0.0251345 0.0272507 

lmpj' 1.594398 0.8635241 0.7308735 0.4378724 
Ininstit 2.898424 2.928243 -0.029819 
Ininfra;, 2.458607 2.76615 -0.3075433 
fta;j, -0.8764201 -0.4780356 -0.3983845 0.6745443 

b = consistent under Ho and Ha; obtained from xtreg 
B = inconsistent under Ha, efficient under Ho; obtained from xtreg 

Test: Ho: difference in coefficients not systematic 
Chi' (7) = (b-B)' [(V_b-V_B)fI(- l )](b-B) 

= 22.70 
Prob>chi2 = 0.0019 

Table A-4: Hausman Specification Test for Import Model 

Coefficients 
(b) (B) (b-B) Sqrt(diag(V _b-V _B)) 

Vairables Fixed Random Difference S.E. 

lngdph -4.058731 3.820924 -7.879655 374.7185 
Ingdpj, 0.7 144835 0.9924805 -0.2779971 0.5171839 
lnpcgdph -4.5 10802 -2.971517 -1.539285 0.3348909 
inpcgdp;, -0.9317224 0.0351 307 -0.9668531 0.7140363 
lnwdis;;, 9.17818 -0.9051019 10.08328 374.8001 
Inexijt 0.0096466 0.024561 -0.0149144 0.0119314 
lntp;, -0.4974284 -0.5668088 0.0693804 
lninst;, 0.2856897 0.4920593 -0.2063696 
fta;;, 1.034122 -0.451986 1.486108 0.3281963 

b = consistent under Ho and Ha; obtained from xtreg 
B = inconsistent under Ha, efficient under Ho; obtained from xtreg 
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Test: Ho: diffe rence in coefficients not systematic 
Chi2(7) = (b-B) '[ (V _b-V _B)"( -1) ](b-B) 

= 28.49 

Prob >chi2 = 0.0002 

Table A-5: Hausman test of Endogenity for Export Model 

Coefficients 
(b) (B) (b-B) 

Variables Fixed Random Difference 

Ingdp;, -4.268702 -4.226474 -0.0422289 
Inpcgdp;, 9.015017 8.966285 0.0487321 
Inpcgdp;, 0.29 17113 0.292155 -0.0004438 
Ingdp;, 0.9814883 0.9814066 0.0000817 
Inwdis;;, -2. 125936 -2. 126228 0.000291 5 
lnex ijr 0.1062525 0.1060726 0.0001799 
lntp;, 0.5534656 0.5517613 0.0017043 
Ininstit 2.958676 2.948715 0.0099607 
Ininfra;, 2.762057 2.763238 -0.0011809 
bonj! -0.7602057 -0.7605066 0.0003009 
fta ij, -0.9043038 -0.9042006 -0.0001032 
Cons 33.8 1132 33.1 1739 0.693933 

b = consistent under Ho and Ha; obtained from ivreg 

Sqrt(diag(V _b-V_B)) 

S.E. 

0.0224248 
0.0258782 

0.0002356 
0.0000434 
0.0001548 
0.0000955 
0.0009051 
0.0052894 
0.0006271 

0.0001598 
0.0000548 
0.368499 

B = inconsistent under Ha, efficient under Ho; obtained from regress 

Test: Ho: difference in coefficients not systematic 
Chi2(2) = (b-B)'[(V_b-V_B)"(- I )](b-B) 

= 3.55 
Prob>chi2 = 0.0597 
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Table A -6: Hausman Test of Endogenity for Import Model 

Coefficients 
(b) (B) (b-B) Sqrt(diag(V _b-V_B)) 

Variables Fixed Random Difference S.E. 

lngdp;, 3.787312 3.803623 -0.0163104 0.022686 

Ingdpj' 0.9766857 0.9737374 0.0029483 0.01 33961 
lnpcgdp;, -2.601217 -2.622455 0.0212373 0.0249203 

lnpcgdpj' -0.05116 -0.0504049 -0.0007551 0.003216 
lnwdis; j, -1155059 -1151373 -0.0036857 0.01 73582 
IneXijt 0.0341526 0.0342748 -0.0001222 0.0008489 
lntp;, -0.6173568 -0.6177417 0.0003849 0.0004588 

Ininstil 0.6289163 0.6250058 0.0039 105 0.005 128 

bOfi j' 2.039734 2.042318 -0.0025839 0.01 1837 
fta ijt -2.292064 -2.296201 0.0041 364 0.01 82887 

Cons -75.20563 -75.41154 0.2059117 0.5381141 

b ~ consistent under Ho and Ha; obtained from ivreg 
B ~ inconsistent under Ha, efficient under Ho; obtained from regress 

Test: Ho: difference in coefficients not systematic 
Chi' (2) ~ (b-B) '[(V_b-V_B)A(- I) ](b-B) 

~ 0.73 
Prob>chi2 ~ 0.6927 
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Table A-7 Correlation Matrix of Export Model Variables 

IIlXij' Ingdp;, Ingdpj' Inpcgdp;, lnpcgdpj' Inwdis;j, IneXij' Intpj, Ininstit lninfra;, bafijl fra ijl 

IDXijt 1.0000 

lngdp" 0.2129 1.0000 

Ingdp" 0.5 145 0.0997 1.0000 
lnpcgdp;, 0.1965 0.9203 0.0758 1.0000 

lnpcgdpj' 0.4828 0.0958 0.7224 0.0791 1.0000 
lnwdis;j, 0.2686 0.2875 0.7645 0.2646 0.6428 1.0000 
IneXij[ 0.3530 0.0684 0.4368 -0.0075 0.4961 0.2913 1.0000 
lntpj, 0.2307 0.0965 0.2677 0.0459 0.6846 0.3627 0.1875 1.0000 
Lninstit 0.1626 0.3605 0.0604 0.0599 0.0474 0.1036 0.1230 0.1041 1.0000 
lninfra;, 01337 0.1448 0.0127 0.2565 0.0186 0.0416 -0.0499 -0.0253 -0.2251 1.0000 
bori;! -0.1938 0.0000 -0.3737 -0.0000 -0.3781 -0.4672 -0.0724 -0.2654 0.0000 -0.0000 1.0000 

ftaljt -0.4190 -0.0152 -0.6782 -00119 -0.6563 -0.5823 -0.3626 -0.2875 0.0067 -0.0078 0.5813 1.0000 
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Table A-8 Correlation Matrix ofImport Model Variables 

Inmijt lngdp', Ingdp;, lnpcgdp" Inpcgdp;, lnwdis,;, IneXi;' Intp" Ininstit bOTijt ftaijt 

Inmijt l.0000 
lngdpu 0.1542 l.0000 

lngdp" 0.6771 0.0997 l.0000 

lnpcgdp" 0.0881 0.9203 0.0758 l.0000 
lnpcgdp;, 0.4861 0.0958 0.7224 0.0791 l.0000 
lnwdis,;, 0.3791 0.2875 0.7645 0.2646 0.6428 l.0000 
IneXi;, 0.3997 0.0684 0.4368 -0.0075 0.4961 0.2913 l.0000 

lntp', 0.0947 0.3958 0.0557 0.1971 0.0474 0.ll38 0.0801 l.0000 

lninst', 0.1543 0.3605 0.0604 0.0599 0.0474 0.1036 0.1230 0.6780 l.0000 

boni! -0.1089 0.0000 -0.3737 -0.0000 -0.3781 -0.4672 -00724 -0.0000 0.0000 l.0000 

ftaijl -0.5453 -0.0152 -0.6782 -0.Oll9 -0.6563 -0.5823 -0.3626 -0.0081 0.0067 0.5813 l.0000 
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Table A-9: Variance Inflation Factors of Export Model Variables 

Dropping lngdp" 
Variable VIF INIF VIF 1NIF 
Ingdp', 17.88 0.055943 
Ingdp;, 4.24 0.236061 4.23 0.236344 

Inpcgdp', 15.85 0.063110 1.24 0.807147 
Inpcgdp;, 6.03 0.165878 5.90 0.169404 
Inwdis,;, 3.20 0.312533 3.19 0.313543 
IneXi;, 1.54 0.647923 1.49 0.670376 
Intp;, 2.73 0.366077 2.67 0.374728 
Ininstit 2.62 0.381412 1.14 0.873839 

Ininfra" 1.15 0.869811 1.12 0.895713 
bonj! 1.72 0.580967 1.72 0.581 344 
fta ,·, 2.77 0.361581 2.77 0.361622 
Mean VIF 5.43 2.55 

Table A-lO: Variance Inflation Factors of Import Model Variables 

Dropping Inpcgdp" 
Variable VIF 1 IF VIF IN IF 

Ingdp', 17.43 0.057357 1.38 0.724696 
Ingdp;, 3.64 0.274712 3.64 0.274772 

lnpcgdp', 15.11 0.066164 
Inpcgdp;, 2.65 0.377440 2.64 0.378292 

Inwdisij' 3.16 0.316131 3.16 0.316255 
Inexijt 1.47 0.678080 1.44 0.696057 
lntp;, 1.95 0.513654 1.95 0.51 3656 
Ininstit 3.33 0.300341 1.91 0.523479 

bOIij' 1.70 0.587731 1.70 0.588005 
fta j", 2.67 0.374214 2.67 0.374235 

Mean VIF 5.3 1 2.28 

From the above Tables, A-9 and A- lO, GDP" and PCGDP" show severe multicollinearity 

problem. The simple correlation matrix asserts this. Therefore, while running the 

regressions the variable that does not yield a more robust result is dropped. Accordingly, 
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GDP;, from export model and PCGDP;, from import model are dropped to control this 

problem. 

Table A-II: Test for Serial Correlation 

Modified Bhargava et a!. Durbin-Watson 

Export Model 

Import Model 

1.8761154 

1.7287852 

Note: All the critical values are at 5% significance level 

Table A-12: Test for Herroskedasticity 

Export Model 

Import Model 

Calculated Value 

1835.33 

1831.81 

Note: All the critical values are at 5% significance level 

52 

Critical Value 

19.81 

18.55 
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