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Abstract 

This paper examines the long run and short run relationships between Namibian aggregate imports and 

expenditure components using time series data for the period 1980-2009. An autoregressive distributed lag 

modeling process is used to capture the effects of final consumption expenditure (FCE), investment expenditure 

(INV), export expenditure (X) and relative prices (RP) on imports. The major findings were as follows. Firstly, 

aggregate import demand is co-integrated with its determinants. Secondly, different expenditure components 

have different import contents both in the long and short run periods. In the long run, investment expenditure, 

final consumption expenditure and relative prices are the major determinants of aggregate import demand in 

Namibia. 
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I. INTRODUCTION 

Namibia is an upper middle income country with a GDP per capita of N$35,459 (Central 

Bureau of Statistics, 2009). Imports play an important role in the development of the 

Namibian economy. Namibia imports mainly from South Africa. According to the National 

Accounts published by the Central Bureau of Statistics (2009) the major products that 

contributed to the total imports of goods over the years have been among other things 

transport equipment and petroleum products. 

 

This study is justified by the following considerations. First, to the best of our knowledge 

there has not been any study that has estimated the aggregate import demand function for 

Namibia. Secondly, a number of empirical studies in other countries have confirmed that 

different components of final demand expenditure have different import contents 

(Giovannetti, 1986; Thirlwall and Gibson, 1992; Abbott and Seddighi, 1996; Mohamed and 

Tang, 2000; Tang, 2002; Ziramba, 2012). Mohamed and Tang (2000) have argued that 

exports are known to have high import content. By disaggregating the demand variable we 

are able to isolate the effects of the various demand components on aggregate imports and 

avoid the possibility of a specification error. Secondly, by drawing upon some latest advances 

in econometric time series modelling we can handle the problems that arise as a result of the 

presence of non-stationary data. 

 

To the best knowledge of the authors the present study is the first to examine the aggregate 

import demand function for Namibia. Following studies by Tang (2002), Ho (2004), 

Mohamed and Tang, (2000) and Ziramba (2012), we use the disaggregated components of 

aggregate final expenditure together with the standard relative price variable to specify the 

aggregate import demand model for Namibia. Our specific objectives are to examine the long 
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run and short run relationships between aggregate imports and the individual components of 

expenditure in Namibia over the period 1980 to 2009; and to estimate the import elasticities 

with respect to the expenditure components. 

 

The structure of the paper is as follows. Section 2 gives a theoretical background. Section 3 

provides a discussion of empirical studies on the subject focusing studies that used that 

disaggregated the income (demand) variable. The model, data and methods are presented in 

section 4. Estimation results are presented in section 5.   Conclusion and policy implications 

are presented in section 6. 

 

II. THEORETICAL OVERVIEW 

The traditional approaches to estimating the import demand function relates quantity of 

imports to the relative price of imports. Theory further suggests that there is a negative 

relationship between imports and the relative price level that means an increase in relative 

price level reduces the level of imports. The positive relationship between the level of income 

and imports implies that an increase in the level of income will lead to an increase in the 

amount of imports which can be attributed to an increase in consumption expenditure, 

investment spending or an increase in government expenditure. This is illustrated below: 

),( ttt RPYfM


                                                                                                    (1)  

       

Where tM  represents the quantity of imports in period t, tRP  is the relative price of imports, 

defined as the ratio of import price, PM  to domestic price, PD  and ty  the level of income 

level in period t. 

Another approach of estimating the import demand functions as stated by Abbott and 

Seddighi (1996) identifies three major factors in determining a country’s demand for 

competitive imports.  

Firstly, the level of final expenditure that is consumption expenditure by the private and 

public sectors, investment expenditure and expenditure on exports. The composition of 

expenditure is vital to the extent that the import content of the different components of 

expenditure differs. Secondly, the price of imports relative to the price of domestic substitutes 

as a major determinant of demand for imports. This entails that an increase in the relative 

price level will lead to a fall in the demand for imports assuming that domestic prices are 

flexible and would change to eliminate excess demand in the domestic economy. Finally, the 

capacity of the country to produce and supply the goods itself.
3 

The import function is therefore specified as below:  

 

M = f (FCE, INV, X, RP)        (2) 

 

Where:  M and RP are as defined above, FCE is final consumption expenditure which is the 

sum of private and public consumption, INV is expenditure on investment goods which is a 

proxy for gross domestic fixed capital formation and stock building and X is expenditure on 

exports. 

                                                           
3
 The capacity factor is essentially a short term phenomenon and is only relevant if the excess demand at home 

cannot be eliminated by a change in the domestic price level. (Abbott and Seddighi, 1996) 
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III. REVIEW OF RELEVANT EMPIRICAL LITERATURE 

There have been numerous empirical studies on both developed and developing countries on 

the traditional approach to estimating import demand functions as illustrated by equation (1). 

Some of these studies are reviewed below. 

Abbott and Seddighi (1996) estimated the import demand function using the Johansen 

multivariate co-integration analysis for the long run and the Engle-Granger representation 

theorem in order to examine the short run behaviour of imports. Their results revealed that 

the major determinant of the UK aggregate import in the long run is consumption 

expenditure. Furthermore there was a significant difference in the partial elasticities of 

demand of imports with respect to consumption expenditure, investment expenditure and 

expenditure on exports with the estimated elasticities of 1.2965, 0.26274 and 0.1031 

respectively. 

A study by Dash (2005) on the aggregate import demand function for India used yearly time 

series data and applied the Johansen Juselius multivariate co-integration technique during 

1975 to 2003. The study used co-integration and error correction model (ECM) to integrate 

the dynamics of the short run (changes) with long run (levels) adjustment process. The 

variables used were gross domestic product, unit value of import prices, prices of 

domestically produced goods and foreign exchange reserves. Their study suggested that 

import demand in India is largely explained by price of domestically produced goods, GDP, 

lag of import and foreign exchange reserves. 

Tang (2002) investigates the Malaysian import demand function on consumption, investment, 

exports and relative price for the period 1968 to 1998. The study used co-integration and 

error correction modelling techniques for analysis. The study revealed the existence of a long 

run relationship between the variables used in the disaggregated imports function. The 

expenditure components also have different effects on the import demand in both the long 

and short run. The study further estimated long run price elasticities for income and relative 

price to be 1.5 and -1.3 respectively. 

Narayan and Narayan (2005) applied the bounds testing approach to cointegration to estimate 

the long-run disaggregated import demand model for Fiji using relative prices and the 

components of final expenditure over the period 1970 to 2000. Their results indicated a long-

run cointegration relationship among the variables when import demand is the dependent 

variable; and import demand to be inelastic and statistically significant at the 1 per cent level 

with respect to all the explanatory variables in both the long-run and the short-run. Their 

long-run elasticities were 0.69 for both export expenditure and total consumption 

expenditure, - 0.38 for relative prices and 0.17 for investment expenditure. 

Frimpong and Oteng-Abayie (2006) examine the behaviour of aggregate imports in Ghana 

over the period 1970-2002. They disaggregated the income variable into variable expenditure 

components and employed cointegration and error correction modelling techniques. Their 

empirical results indicate inelastic import demand for all expenditure components and 

relative prices. They concluded that in the long run the major determinants of Ghanian 

aggregate imports were investment expenditure and exports. 

A study by Constant and Yue (2010) on the import demand function in Cote D’Ivoire used 

the autoregressive distributed lag (ARDL) modelling to capture the effects on the final 

consumption expenditure, investment expenditure, export expenditure and the relative price 

on import demand. Their results show a long-run co-integration relationship between the 

variables and show inelastic import demand for all the expenditure components and the 

relative prices. Their results further indicate that in the long-run investment and exports are 

the main determinants of imports in Cote D’Ivoire. 
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From the empirical literature above, the import demand functions generally focuses on 

developed countries. Limited studies have been conducted on African countries (Frimpong 

and Oteng-Abayie, 2006; Constant and Yue, 2010; Ziramba, 2012). This study will attempt to 

examine the determinants for aggregate import demand for a small open economy, that of 

Namibia, thereby contributing to the African literature. The determinants will be the various 

components of final expenditure that is final consumption expenditure, expenditure on 

investment, export expenditure and the relative prices. 

 

IV. METHODOLOGY 

 Co integration Analysis 

Two variables are said to be co-integrated if they have a long term or equilibrium relationship 

between them (Gujaratti 2003). Economic theory suggests that there is a long run relationship 

between the import demand and the expenditure components hence the need to test for co-

integration in this case using the autoregressive distributed lag model (ARDL) approach. 

The ARDL model has been used in numerous studies involving a relationship between import 

demand and the expenditure components. Examples of such studies include Abbott and 

Seddighi (1996), Frimpong and Oteng-Abayie (2006), Constant and Yue (2010) and Ziramba 

(2012). 

The autoregressive distributed lag model will be used mainly because the ARDL 

methodology eliminates the problem of the order of integration associated with the Johansen 

likelihood approach. In addition unlike most of the convectional multivariate co-integration 

procedures, which are valid for a large sample size, the bound test is suitable for a small 

sample size. Finally ARDL generally provides unbiased estimates of the long run model and 

valid t-statistics even when some of the regressors are endogenous (Pesaran, et al., 2001) 

The long run equation to be estimated is therefore specified below and follows the aggregate 

import demand function formulated by Tang (2003): 

 

tttttt RPXINVFCEM   lnlnlnlnln 43210                                         (3) 

 

Where variables are as defined in section 2 and µt is the random error term. 

The first step in the ARDL approach is to estimate the unrestricted error correction model 

(UECM) as specified in equation (4). 
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            (4) 

Where Δ is the first difference operator and ε is the random error term, ln is the logarithm and 

all the other variables are as defined before. 

 

The bounds co-integration test is based on the F-statistic whose asymptotic distribution is 

non-standard under the null hypothesis that there is no long run relationship among the 

variables. The null hypothesis of no co-integration is tested using the joint significance test as 

shown below: 
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H0: β1 = β2 = β3 = β4 = β5 = 0 

H1: β1 ≠ 0, or β2 ≠ 0, or β3 ≠ 0, or β4 ≠ 0, or β5 ≠ 0 

Pesaran et al. (2001) have established that, under the null hypothesis of no co-integration and 

regardless of the degree of integration of the variables, the asymptotic distribution of the 

obtained F-statistic is non-standard. They developed two bounds of critical values for the 

different model specifications: the lower assumes that all the regressors are I (0) and the 

upper bound assumes that they are I (1). If the computed F-statistic, for a chosen level of 

significance lies above the upper bound, the null hypothesis of no co-integration is rejected. If 

the F-statistic lies below the lower bound then the null hypothesis cannot be rejected. If the F-

statistic lies between the lower and the upper bounds, inference would be inconclusive.  

Long run elasticities 

If there is a long run relationship between import demand, relative prices and the expenditure 

components, the long run elasticities can be estimated using the equation specified below: 
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             (5)

 

Equation (5) above represents the long run relationship however, for policy reasons, it is 

necessary to estimate the short run equation to capture the speed of adjustment (Constant and 

Yue, 2010). This is shown below in equation (6) 

 

Short run elasticities 
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(6) 

 

Where, ψ measures the speed of adjustment to obtain long-run equilibrium in the event of 

shocks to shocks to system. ECMt-1 is the error correction term. 

 

V. EMPIRICAL ANALYSIS AND RESULTS 

Data and their properties 

This study covers the sample period 1980 to 2009. All the variables are measured in constant 

2000 United States prices. All the data were obtained from the World Bank’s World 

Development Indicators (CD-ROM). Final consumption expenditure is the sum of private 

consumption and public consumption. Gross fixed capital formation is used as a proxy for 

investment expenditure. The relative price of imports which is the ratio of PM/PD where PM is 

known as an import deflator which is calculated by dividing imports at current prices by 

imports at constant prices, PD is known as the export deflator and is calculated by dividing 

exports at current prices by exports at constant prices.
4
 All variables are expressed in natural 

logarithmic form. 

 

Table 1 below is a summary of the descriptive statistics of the involved variables in the study. 
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 For a similar treatment see Giovannetti (1989) 
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Table 1: Summary statistics for the series 

 

 LNX LNRP LNM LNINV LNFCE 

 Mean  21.09908  0.044284  21.18461  20.11970  21.76068 

 Median  21.13134  0.062964  21.02026  20.10657  21.65657 

 Maximum  21.72699  0.314811  22.15017  21.13782  22.43603 

 Minimum  20.58708 -0.328504  20.70409  19.32318  21.19581 

 Observations  30  30  30  30  30 

 

The study then investigated the stationarity of the variables. This was done to avoid 

estimating an equation that would yield spurious results or regressions with non-stationary 

series. The Augmented Dickey fuller (ADF) test was used and the results of the unit root tests 

are shown below in Table 2. 

Table 2: Unit Roots test results 

VARIABLES LEVELS FIRST DIFFERENCE 

None Intercept Trend & 

intercept 

None Intercept Trend & 

Intercept 

Ln FCE 3.0204
*** 

-2.6471
 

-1.8305 

-2.6251 

-1.9756 

-3.2217 

-2.9309
*** 

-2.6534
 

-7.2540
*** 

-3.6892
 

-7.8738
*** 

-4.3239
 

Ln INV 1.3745 

-1.6095 

-0.4235 

-2.6251 

-3.4937
* 

-3.2217
 

-4.9902
*** 

-2.6501
 

-3.1509
** 

-2.9762
 

-3.4686
* 

-3.2292
 

Ln M 2.6910
*** 

-2.6471
 

-2.1143 

-2.6299 

-2.6720 

-3.2253 

-3.3723
*** 

-2.6501
 

-3.746
*** 

-3.6892
 

-4.8722
*** 

-4.3561
 

Ln RP -1.1473 

-1.6100 

-1.0282 

-2.6229 

-2.1448 

-3.2217 

-5.0275
*** 

-2.6501
 

-5.0269
*** 

-3.6892
 

-5.1928
*** 

-4.3239
 

Ln X 1.3757 

-1.6100 

-0.3264 

-2.6229 

-3.7108
** 

-3.5742
 

-4.6061
*** 

-2.6501
 

-4.9488
*** 

-3.6892
 

-4.7679
*** 

-4.3239
 

*
,
 ** and *** 

denote rejection of a unit root null hypothesis based on MacKinnon’s critical values 

at 10%, 5% and 1% respectively.  

Having applied the unit root test for stationarity, the study will present the results of             

co integration analysis in the next section. 

 

Co-integration test results 

The traditional approach defines import demand as a function of domestic real income and 

relative price as stated in the theoretical approach hence this study did not centre much on 

how the import demand function is derived. 
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In order to perform the bounds tests, the study estimated the unrestricted error correction 

model (UECM) which is stated in equation (4). The estimated results of the UECM are 

summarized in Table 3 below: 

 

 

Table 3: UECM for Aggregate Import Demand Function 

 

Variable Coefficient t-statistic probability 

Constant -2.138339 -0.773059 0.4501 

lnM(-1) -1.030400 -4.806693 0.0002 

lnFCE(-1)  0.848244  2.780259 0.0128 

lnINV(-1)  0.150569  1.926643 0.0709 

lnRP(-1) -0.245071 -2.406758 0.0277 

lnX(-1)  0.116825  0.912364 0.3743 

ΔlnM(-1)  0.590157  4.172669 0.0006 

ΔlnFCE  1.010801  4.988302 0.0001 

ΔlnINV  0.184572  1.985565 0.0635 

ΔlnX(-2) -0.203113 -1.777129 0.0934 

Adjusted R
2 

 0.770675   

F-statistic  10.70847   

Durbin Watson stat  2.253814   

 

 

Table 4: Specification & diagnostic tests for the import demand function 

Jarque-Bera test JB:                    0.893(0.639) 

Ramsey RESET test (2) F-statistic:        1.114(0.354) 

White heteroskedasticity test F-statistic:        0.786(0.683) 

Breusch-Godfrey LM test F-statistic:        1.720(0.212) 

ARCH test(2) F-statistic:        0.976(0.393) 

 

Number in brackets indicates P-value 

Diagnostic tests of the UECM reported in Table 4 above revealed an absence of major 

diagnostic problems. The Jarque-Bera test confirms residual normality. The Ramsey RESET 

test indicates an absence of the general specification error. The White heteroskedasticity test 

rejects the presence of heteroscedasticity in the residuals. The Breusch-Godfrey LM test 

accepts the null hypothesis of the errors being serially uncorrelated. 
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The co integration test under the bounds framework involves the comparison of the F-statistic 

against the critical values for a given sample size. Our bounds test co integration test results 

are reported in Table 5 below. 

 

Table 5: Co integration test results 

F statistic Critical bounds at 5% 

Lower bound I(0) Upper Bound I(1) 

6.352
**

 3.354 4.774 

Critical values for the bounds test are obtained from Narayan (2005) 

Table 5 shows that the computed F-statistic is 6.352 and with k= 4, the lower and upper 

bounds are 3.354 and 4.774 respectively at 5% level of significance. Since the computed F-

statistic lies above the upper bound, the null hypothesis can be rejected; indicating co-

integration and therefore a long run relationship among the variables.  

 

The study found the presence of co integration and therefore a long run relationship between 

import demand and the expenditure components. Thus, the next section will estimate and 

analyze the long run elasticities of imports with respect to the expenditure components. 

 

 Long-run Elasticities 
Having found the presence of co-integration and hence a long run relationship between 

import demand and the expenditure components. There is need to estimate the long run 

elasticities using the ARDL approach as specified in equation (5). 

 

Table 6: long-run elasticities 

Variable Coefficient T-statistic Probability 

LNFCE 0.977366 4.312843 0.0004 

LNINV 0.192639 2.602809 0.0175 

LNX -0.024060 -0.183758 0.8562 

LNRP -0.212799 -1.738908 0.0982 

LNM(-1) 0.619632 3.574641 0.0020 

LNFCE(-1) -0.379714 -1.227527 0.2346 

LNM(-2) -0.634191 -2.810967 0.0112 

LNFCE(-2) 0.303455 1.592654 0.1277 

C -1.499622 -0.509272 0.6164 

Adjusted R
2
 0.987276   

F-statistic 262.8626   

DW 2.280395   
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The long-run relationship between the import demand and its determinants is given as 

follows: 

ttttt RPXINVFCEm ln213.0ln024.0ln193.0ln977.0499.1ln                 (7)        

(t-values)              (4.313)                (2.603)            (-0.184)          (-1.739) 

The above equation shows that the variables except exports show the correct signs i.e. in 

accordance with economic theory. Economic theory suggests that there is a positive 

relationship between expenditure on exports and import demand however in the equation the 

coefficient of export variable is negative this did not draw the study back in any way as the t-

statistic reveals that the export variable is not significant.  

An increase in final consumption expenditure by 1% increases the level of imports by 0.977 

as shown in equation (7). An increase in investment by 1% will increase imports by 0.193. 

An increase in relative price by 1% decreases imports by 0.213 as there is an inverse 

relationship between the two as shown by the negative coefficient in equation (7). 

 

The major determinants of Namibian aggregate imports in the long run are relative price, 

final consumption expenditure and investment expenditure. The partial elasticities of import 

demand with respect to final consumption expenditure, investment expenditure and exports 

are 0.977, 0.193 and -0.024 respectively. The import elasticity of demand with respect to 

exports is negative and insignificant. The import price elasticity is inelastic as theory would 

suggest. 

  

The study then applied the CUSUM and CUSUM of squares to check the stability of the 

import demand function (results not reported here). The model appears to be correctly 

specified and generally stable as neither the CUSUM nor the CUSUM of squares exceeded 

the bounds of the 5% level of significance. 

 

Short run behaviour of Namibian aggregate imports 

The study then examined the short run behaviour of aggregate imports by estimating a 

dynamic error correction model (ECM). For the above stated purpose, a lagged residual error 

derived from the co-integrating equation was incorporated into the general error correction 

model. The general short run ECM was estimated above as equation (6) and the results are 

reported in Table 7. 
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Table 7: Short run elasticities 

 

Variable Coefficient t-statistic Probability 

ECM(-1) -0.759932 -4.361212 0.0003 

ΔlnFCE  0.857476  5.332740 0.0000 

ΔlnINV  0.205712  3.492574 0.0024 

ΔlnRP -0.118779 -1.244054 0.2286 

ΔlnX  0.076692  0.845734 0.4082 

ΔlnM(-1)  0.355638  3.168679 0.0051 

ΔlnX(-2) -0.169637 -1.666463 0.1120 

C -0.010143 -0.960788 0.3487 

Adjusted R
2 

0.769155   

F-statistic 13.37565   

DW 1.963489   

 

The general model was tested with the appropriate number of lags as 2 periods as determined 

by the Akaike’s information criterion 

 

11

1

7599.0ln3556.0ln1188.0

ln169.0ln077.0ln206.0ln858.00101.0ln









ttt

ttttt

ECMMRP

XXINVFCEM
       (8) 

The error correction term is negative and statistically significant which reconfirms the 

presence of a long run equilibrium relationship among import and expenditure components.  

ECMt-1 measures the speed at which import demand adjusts to changes in the explanatory 

variables before converging to its equilibrium level. According to Tang (2002) the estimated 

coefficient of the error correction term indicates the speed of adjustment among the variables 

within a year. This means that the model will correct 76% of the system disequilibrium 

within a year and achieve long run equilibrium after 1.32 years. 

 

VI. CONCLUSIONS AND POLICY IMPLICATIONS 

The main objective of this paper was to estimate the long and short-run elasticities of 

expenditure components on the Namibian aggregate import demand function for the period 

1980 to 2009 using the bounds test for a co-integrating relationship. Unit root tests confirmed 

that all variables in the import demand function were non-stationary. Our empirical results 

suggest that there exists a long-run relationship between aggregate imports, the main 

components of final expenditure and a relative price term. The results of the study may be 

summarized as follows. 

 Firstly, the estimated import demand function fits the data well and all the statistically 

significant coefficients have the correct signs according to economic theory. There are 

significant differences between the long-run partial elasticities of imports with respect to the 

different macro components of final expenditure. Final consumption expenditure, relative 

Emmanuel Ziramba and Mooya Bbuku., Int. J. Eco. Res., 2013, v4i4, 39 - 50 ISSN: 2229-6158

IJER | JULY - AUGUST 2013  
Available online@www.ijeronline.com

48



 

 

price and investment expenditure appear to be the major determinants of aggregate import 

demand in the long run. Secondly, the stability tests suggest evidence of structural stability in 

the parameters during the sample period. Thirdly, the use of co integration and autoregressive 

distributed lag model has yielded useful results. The study found evidence of a co integration 

relationship among the variables in the import demand function. Finally, the study revealed 

that different expenditure components have different import contents both in the long and 

short run periods. The partial elasticities of import demand with respect to final consumption 

expenditure, investment expenditure and relative price are 0.977, 0.193 and -0.213 

respectively. The exports coefficient was not statistically significant. 

These empirical results have significant policy implications on the economic policies 

designed to improve Namibia’s trade performance in the long run. Firstly, the relative price 

was found to be inelastic. This implies that imports are not sensitive to price changes in 

Namibia. The implication of this result is that trade and exchange rate policies may not be as 

effective in regulating imports as is generally believed by policy makers. However, policies 

designed to influence the pattern of consumption expenditure in Namibia seem to be the most 

effective in the long run. Secondly, given the high long run and short run coefficients of final 

consumption expenditure, a policy on controlling final expenditures is more appropriate 

rather than using a single demand variable, real GDP. Finally, the estimated relative price 

elasticity suggests that an increase in domestic inflation will result in an increase in the 

volume of imports. Therefore both monetary and fiscal policies can be used to maintain 

internal and external balance. 

 

In the short-run, an error correction model which embodies disaggregated demand and 

relative price variables appears to perform well providing an appropriate framework for 

forecasting the short-run fluctuations in the Namibian aggregate imports. 
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