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ABSTRACT

In this paper the detenn inant of Ethiopia aggregate demand is studi es using yearly data in
the period 197112 to 200617. The main objective of the paper is to identify the main
determinant of Ethiopia import and the relative elasticity of exp lanatory variab les. The
augmented dickey fuller and Phillips Peron test is used to test the unit root test. Johansen
co integration and error correction model is employed on yearly data in order to approve
the existence of long run relationship and to identify the long run and short run
relationship.

The main finding is that, in the long run Ethiopia import is mainly affected by real
effective exchange rate, real gross domestic product and relative price. It shows elastic
import demand with respect to exp lanatory variables except relative price. The sign of
real effective exchange rate is unexpected in the long run. The short run adjustment
coefficient is identified and has a correct negative sign; however most of the coefficients
of short run variables are statistically insignificant. The implication of the finding is that,
ineffectiveness exchange rate policy in the long run, effectiveness of pricing policy and
difficulty of substituting imported goods by domestic product.
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CHAPTER ONE
INTRODUCTION
1.1

Background of the study

Internation al trade is widely acknowledged as an essential element in broaden ing the prospects
for economy expansion. To this extent, international trade has been described as an engine for
economi c growth. It promotes domestic efficiency, international specialization and international
competitiveness, ultimately leading to greater levels of global output. Undoubtedly, the process
of global expansion critically dep ends on foreign trade activities.( Caesar cheelo )

In addition, the process of economic expansion or growth sets in motion a growing demand for
cap.ital and consumer goods as well as raw materi als to sustain the expansion. Harrod and
Hague (1963) have stressed the need to sustain increasing levels of consump tion , investment and

production as growth progresses. Clearly, economic growth necessitates the provision of
additional resources as it occurs. However, the provision of these extra resources cannot be
sustained out of domestic supply alone, implying that imports of foreign resources are necessary
to fill the gap between a growing domestic aggregate demand and a limited supply. Imports are
therefore introduced as a vital component in international trade and economic developm ent.

The vital rol e played by imports in foreign trade and development is perhaps what generated th e
current widespread interest in explaining the determinant of imports in developed and less
developed countries alike. In order to analyze the import determinant of Ethiopia, it is worth to
review the trade profiles of the country.
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Ethiopia's impOlt constitutes such an essential commodities as capital goods, intermediate goods
and consumer goods, which are crucial for production as well as consumption purposes. As
Ethiopia is price taker in world market, the value (quantity) of imports should have been declined
as result of devaluation. However, even after adjustment for price, the value of impOlt is not
declining after the refonn (Tura Kebede, 200 1) .Past growth in impOlts combined with sluggish
growth in export resulted in persistent trade deficit. Except for the year 1973 surplus, due to the
substantial increase in the export of oil seeds and pulses, the trade balance has been in deficit and
it is widening. It widened from 0.1 % ofGDP in 1961 to 20.7% ofGDP in 2003.

In Imperial regIme (196011-1973/4) trade deficit was 1.6% of GDP. This period has been
characterized relatively by the absence of quantitative and exchange restriction. The policy
focused on quality control of imports and exports, and the imports of capital and raw material
was encouraged. The performance of exports was in a better position in contrast with the Africa
standards during that period and, particularly, export revenue covered the import requirement of
the country.

During the Derg regime (1974/5-1990/1) trade deficit was 7.2% of GDP. The former relatively
free trade policy was abandoned and substituted by central plmming policy. The country foreign
trade regime was then turned into more restricted policy. Import substitution strategy was
promoted with restrict import licensing, tariff and quantity restriction. The discriminatory
allocation of foreign exchange and other policies such as licensing procedure were against the
private sector participation in foreign trade.
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Deficit to GDP ratio during the past reform period 1991/2-2002/3 was 14.2%. As result of trade
reform policies the previous restrictive trade policies have been relaxed. Various trade reform
measures have been taken.

From 1970 to 2006, the average import growth rate was 15.65% per annum, and its ratio to GDP
was 9.0 1% for the same period. Capital goods and intermediate goods take the higher share of
import goods.

The above analysis shows that external trade is a key determinant of economic growth and
deve lopment in Ethiopia as well. Following the recent research approach (Tang, 2003; Ho, 2004;
Narayan and Narayan, 2005 ; Frimpong etal, 2006) the use of disaggregate component of total
domestic income to estimate aggregate import demand is common. This paper uses aggregate
approach to estimate the imports determinant. The reason for thi s is first the limitation of
organized and qualified data; and second due to limited research works in the area (to the best of
researcher's knowledge, there is to little or no qualified works in the area). Due to these reasons
this paper focused on aggregate approach and the future works in the area may follow the
disaggregate approach.

1.2

Statement of the problem

In sp ite of the vital role played by imports in foreign trade and economic development, it is
unfortunate that in Ethiopia onl y scanty empirical evidence exist to explain import behavior. To
the best of researcher's knowl edge, there is no published works which explain th e determinant of
import demand of Ethiopia. From the literature surveyed, Tura(200 I), and Muluneh( 1982) are the
only unpublished MSC thesis which consider import behavior of Ethiopia.
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Ethiopia is running trade deficit for the last four decades except in year 1972173 . From 1970 to
2006 the average import growth rate is 15.65% per annual. Import as proportion ofGDP was (on
average) 9.0 I % from 1970 to 2006, and it has an important policy implications. With out
adequate prediction of the response of imports to extemal and domestic shock s, the imp0l1
strategies have not achieved their desired goals.

Thus the importance of trade policies in one hand and the absence of plenty of studies on
behavior of import in other hand imply the wide infolmation gap in the area and the imp0l1ance
of the study to fill this gap. On other hand there are pl enty of empirical studies in aggregate
import determinate both in developed and developing co untry. This implies the possibility or
applicability of detemlining the determinant of impo11 demand of Ethiopia.

This study therefore aims to adequately explain the determinant of import demand in Ethiopia in
order to fill the information or knowledge gap in the area.

The main research questions are
•

•

r-:
~'Z,J J

What determines aggregate import demand of Ethiopia?

In what extent the import determinant affect the import demand?

i

I •
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1.3

Objective ofthe study

~ 1'"

, ....-'4
l

",,J

The main objective of the study is to examine the main determinant of Aggregate imp0l1
demand of Ethiopia using a time serious analysis. The specific obj ectives are;
•

To identify the major determinate of import demand of Ethiopia and
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•

To find out to what extent the import determinants affect the import
demand of Ethiopia by estimating the respective elasticity of demand for
imports.

1.4

Research Hypothesis

The study has the following hypothesis to be tested.

•

Relative price has a significant impact on import demand.

•

Foreign exchange reserves (real effective exchange rate is used as proxy) have a
crucial role in import demand ofEthiop ia.

1.5

Significance of the study IPolicy relevance

Tllere is a wide spread agreement that imports generally react more swiftly than ex ports to
substanti ve trade liberalization resu lting short run cun'ent account imbalances and need for
temporary financing .

Being able to predict import flows more accurately, can help policy

makers to assess the overall sustainability of an adjustment program and to determine the speed
of the trade liberalization process, more confidentially(Racado Faini, eta I ,1998).

The availability of impol1 demand elasticity is needed for the implementation and monitoring of
trade-related policies and the study of international linkages. For developing countries in
particular, esti mates of secular elasticities are of practical importance for examining the effects
of trade on employment and for any debt rescheduling and te11l1S of trade gains from tariff as
well as for analyzing the welfare implication of the cross-sectional structure of trade protection.
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Thus, it wi ll have an important economic implication, in that understanding of how import reacts
to changing economic condition is a base for policy makers to counteract for trade imbalances in
pat1icular and maintaining macro-economic sustainabi li ty in general.
From an academic point of view, the study is impor1ant because it employ econometric
techniques that have gained considerable cUlTency in recent times, utili zing stationary tests, co
in~egration

analysis and an error correction model. The findings of thi s study are therefore

significant because they add to the econometrics literature with respect to the case of Ethiopia.

1.6

Organization of the paper

The layout of the paper is as follows: The first of the five chapters is the previous introduction
parts, which mainly contain background of the study, statement of problem, objective of the
study, sign i ficance and the overview of methodology. The literature is reviewed in the second
chapter, taking into account both theoretical and empiri cal issues. The third chapter is devoted for
mo?el speciiication and methodological issues. The empirical result (regression, presentation and
discussion of resu lt) will be presented in the forth chapter and the last chapter is for the summ ery
of the research finding and recommendations (concluding statement).

'~----"
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CHAPTER TW[]
LITERA lURE REVIEW
In economics literature, imports have continually given a considerable amount of attention, both
in relation to macroeconomic adjustment and within the broader context of international trade.
This paper reviewed both theoretical and empirical literatures bri efl y. Thi s is because the
theoretical basis of import demand function is generally agreed upon and the empirical findin g is
almost in the same direction .

2.1

THEORETICAL LITERATURE

There is a large volume of theoretical economics on import behavior, most of wh ich concerns the
economic implications of trade policies on imports and the associated influence of imports on
international trade and economic growth.

Economists have long been concerned with estimation oftrade elastic ties. All the three elasticity
(pri ce elasticity of import demand, cross-price elasticity of impOli demand and income elasticity
of import demand) are important in import demand esti mation. The theoretical postulate for the
above statement is quoted from Chellos as:

"Following the assertion of the traditional theory of imports demand determinants (i.e. the Keynesian
general theory of employment), scholars maintain that national income is an important determinant of
imports in any open economy. Furthermore, a positive relationship between imports and national income
is often postulated. However, the traditional import demand postulate has a microeconomic foundation,
a~

it is based on the consumer theory of demand, which states that the aim of the consumer is to
7
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maximize satisfaction. This argument is extended to the demand for imports such that the demand for
imports by a consumer is influenced by income. import prices and prices of other commodities "

Price elasticity of import demand shows the sensitivity of import demand to changes in impo11
prices (whi ch are assumed exogenous for a small country). A change in import price affects the
real income of the trading country. Cave and Jones, (1994) postulate that if the price of imp0l1s
rises, three ingredients contributes to a decline of import demand:(a) a substitution effect in
consumption (less is demanded) ; (b) an income effect (the rise in the price of imports lowers real
income and therefore lowers imp0l1s); and (c) a production effect (the rise in import price serves
to attract resource from other industries to the import-competing industry, so that importable
decrease). An impo11ant demand elasticity relating the relative extent of import reduction to the
ini tial price rise can be derived.

Ceteris paribus, if import demand is price elastic, then arise in the import price wi ll lead to a
decrease in the import bill and vice versa. On the other, if import demand is price in elastic, then
an increase in the import price will increase the import bill and vice versa. Thus, if the import
demand is inelastic then arise in the import price will make the cun-ent account deficit for the
country worse. It is clear that price elasticity of imp0l1 demand is expected to be negative. The
exp.lanation for values of price elasticity of import demand is quoted frol11 D. Thol11akos, etal
(2002)

"The economic intuition predicts that if the number of product Varieties in an economy is high. which
may be due to liberal trade regime or developed industrial structure. the (absolute value of) import
demand elasticities will be high as well. This is due to the fact that should the consumer be faced with
8
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higher import prices for a certain product. they can easily be switch to other commodity types.
whether imported or domestic. The extent of the rise in the substitution possibility between many
product categories due to increased ant outward-orientation of the economy. for example. can easily
.be seen through these elastic ties".
The cross-price elasticity of import demand is equally important. It shows the responsive of
import demand to a change in the domestic price. To some extent, domestic goods and imported
goods are substitutable. Thus an increase in the domestic price is expected to increase the demand
for imported goods and vice versa. The magnitude of this change in import demand has a
significant impact on the cnrrent account balance.

Income elasticity of import demand measures the responsiveness of import demand to change in
income. An increase in real income signifies growth. However, generally expect a higher import
bill with such economic growth. Ceteris paribus, this is likely to increase the current account
deficit. Agai n, the magnitude is very important. If the income elasticity of impol1 demand is
highly elastic (and positive), then it is likel y to increase the trade deficit substanti ally. In this case
there is a trade off between economic growth and the current account deficit. On the other hand ,
if import demand is income inelastic and small in magnitude, then an increase in income may not
have a very significant effect on import demand. While income elasticity of import demand is
generally expected to be positive, it may not necessarily be so. If economic growth leads to an
increase in the production of goods, which would have been imported otherwise, then it is
P9ssibl e to have a negative income elasticity of import demand. For examp le, Si nha (1997) finds
income elasticity 0 f import demand to be negative for Pakistan.
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Caesar Cheelo, given the theoretical explanati on for the negati ve income elasticiti es o f demand
fo r imports as:

"Theoretically. it is possible to have negative income elasticities of demand for imports. through
evidence of thi s is hard to come by. Since imports are the excess domestic consumption over
domestic supply. the income elasticity of imports could be negative if domestic supply is more income
,elastic than domestic consumption".
The estimati on of pri ce elasti city of import demand is also important in th e contex t of the
Marshall-learner-Robinson cond iti on (see Kenen , (1989, pp 294-302». This condition states that
a devaluation of a country' s currency will improve the current account balance if the sum o f the
absolute val ues of the pri ce elasti city's of import and export demand of a co untry are greater than
1. Thi s imp li es that relativel y hi gh (close to I) price elasticity of import demand will indicate that

the marshal - Leamer - Robi nson condition is li kely to be sati sfied. In summery in the words of
Houthakker and Magee (1 969, P.III) "The practical and th eoreti cal importance of price
elasti citi es is beyond qu esti on."

According to Pi lbeam (1 998), and Collier and GUlUling (1 994), the domestic price of im portabl e
can be related to the exchange rate and foreign pri ces assuming a purchasing power parity(PPP)
exist. T hus for instance, an overvalued domestic currency would arti fic iall y cheapen imports in
relation to dom estic substitutes, w ith increased imports as a direct consequence. Thi s argument
therefore hi ghli ghts the idea that in influencing imports, there is a significant role fo r the
exchange rate to play. In addition, there is room fo r using exchange rate policy in infl uencing
imp0l1s (Caesar cheelo).

10
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Several economic observers and scholars argu e that imports demand can be influenced directly
through trad e policies such as tariffs and nOll-tariff barri ers (quotas, import licensing, bans etc).
For instance, the operation of import controls creates a wedge between the import (supp liers' )
price and domestic price of imports. On the other hand, it has been argued (Kindleberger, 1973 )
that a BOP effect may occur, causing import controls to ultimately lead to an increase in imports.
Tariffs for instance, cut spending abroad and presum ably imply increased spending at hom e (i .e.
assuming fund s not spent abroad are not saved). The increase in dom estic spending due to cutting
down on imports expenditure raises domestic income until it spills over into additional imports
sufficient to restore the BOP. With accelerators therefore, one can have a decline in imports
through a tari ff ul timately lead to an impOJ1 surplus. The foregoing therefore suggests that the
effect oftrade policies cannot be detelmined a priori (Cheelo).

Co nsidering that trade liberalization issues have gained considerable currency among economic
observers and intem ational agencies in recent times; it would be useful to briefl y di scuss a
potential effect of liberalization on imports. Dombush (1992) argues that the domestic price of
importable is related to the exchange rate and trade policy (or restrictions) through the following
expression Pd = E.Pw (1 + t)l. Hence, it is qnite possibl e to coordinate trade liberalization policy
and exchange po licy such that the domestic price of importable is unaltered. In this case, it would
be expected that liberalization will gradually increase real income and so the BOP should not
deteriorate. Underlying thi s argument is the fact that imports would not necessarily increase.
Often however, least developed country govenU11ent are resistant to exchange rate deprec iation

1 Where, t= nominal rate of protection, Pd. domestic price level, Pw. price level in the rest of the worl d, and E =
exchange rate defined as the price of domestic currency of one unit of foreign currency.
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and therefore calise imports to be artificially cheapened. Therefore, liberali zati on often causes
unpreced ented increase in import levels (Cheelo).

2.2

EMPIRICAL LITERATURE

There are a plenty of empirical literatures on the determinant of imports demand. The review on
thi s paper is limited to the literatures which are directl y relevant to the study. Empirical evidence
on Ethiopi a is co nsidered first.

From the empirical literatures, the researcher surveyed, there is no pub lished study was found
that specificall y estimates the determinant of aggregate import demand in Ethiopi a. However,
Tura Kebede, (200 1) in his unpubli shed MS C thesis, examined the determinant of international
trade flows in the case of Ethiopia.
Other reviewed li teratures are those relevant to thi s study with regard to used methodology.
Following the development of econometric techniques for impact assessment (measurement)
there is a plenty of studies which estimates the determinant of aggregate import demand, by using

co integration analysis, in both developed and developing country.

Two approaches are followed by empirical literatures to estim ate impOlt determinant in both
developed and developing countries, aggregate and disaggregate expenditure approach.
Disaggregate approach uses di saggregate components of total domestic income to estimate
aggregate import demand, and it is common with recent research approach.

Abbott and Seddighi (1996) used the co integration approach of (Johansen and Juselius, 1990)
and the error correction models of (Engel and Granger, 1987) to estimate an impOlt demand
model for UK. From their resu lts consumption expenditure had th e largest impact on import

12
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demand (1.3) followed by investment expenditure (0.3) and export expenditure (0.1). The relative
price variabl es (the ratio of import price to domestic price) had a coefficient of20.1.

Mohammad et al. (2001) examine the long-run relationship between imports and expend iture
component of five ASEAN countries (Malaysia, Indonesia, the Philippines, Singapore and
Th ~ il and)

through Johansen multivariate co integration analysis (Johansen 198 8; Johansen et al.

19(1). Annual data for the period 1968-1998 are used for the countries (except Singapore, with a
shorter period 1974-1998) the di saggregate model , in which the final demand expenditure is split
up into three major components, is used . The resu lt reveals that import demand is co integrated
with its detenninants for all five countries.

Narayan and Narayan (2005) applied the bounds testing approach to co integration to estimate
the long-run di saggregate import demand model for Fiji using relative prices, total consumption,
investment expenditure, and export expenditure variables over the period 1970 to 2000. Their
rest.llts indicated a long run co integration relationship among the variables when import demand
is the dependent variable; and import demand to be inelastic and statically significant at the 1
percent level with respect to all the exp lanatory variab les in both the long-run and the short-run.
The result revealed long run elastic ties of 0.69 for both export expenditure and total consumption
expenditure respectively, followed by relative prices (0.38) and investment expenditure (0.17).

Joseph Magnus and Eric Fosu (2006) also used the newly developed bounds testing approach to
co integration and error con'ection model to estimate aggregate impoli demand for Ghana by
disaggregate expenditure component over the period 1970 -2002 (33 years date). They stressed
that using disaggregate component of income, is superior to using aggregate income as
explanatory variable for accurate estimation. They found a co integration relation among the
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variables and lIsed to estimate both long and short nm disaggregate import model for Ghana. The
stud y finds an inelastic and positive relationship between the three expenditure components
(consumption, investment and expenditure on total export of goods and services) and aggregate
import demand. Relative price is also inelastic but negatively affect aggregate demand.
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CHAPTER THREE
METHODOLOGY
3.1 MODEL SPECIFICATION
Based on econometric theory we postulate that the demand for real imports in the long run, (M) ,
is a positive function of real income or GDP, (Y). The assumption is that imports are nonnal in
consumption, and that it is a negative function of relative import prices (P niP d), where (P m/Pd) is
measured by the ratio of import prices (Pm) to domestic prices (P d).

The standard import demand model with income and relati ve price as the explanatory variabl es
has. been the work horse in the literature in both developed and developing countries. Goldstein
and Khan (1985) presented two trade models: the imperfect substitute 's model and the perfect
substitute' s model. Whilst the perfect substitute is mainly for the trade of homogeneous goods,
the imperfect substitutes is the one mostly used in studying imports of manufactured goods and
.

2

aggregate Imports.

In modeling an aggregate import demand function for Ethiopia, this paper follows the imperfect
substation model. The key assumption is that (neither) imports (nor exports) are not perfect
substitute for domestic goods of the country under consideration [Gold stein khan, 1985 {cited
in Dilip Duta, (2006)}], this theory ensures that the market is neither Ii lled completely by

domestic nor foreign goods when each good is produced under constant (or decreasing) costs.
That is each country is both an importer and exporter of a traded good. In addition, the imperfect

Surveys of research on imperfect substitutes modeling include Goldstein and Khan , 1985;
Knetter, 1992; Marquez, 1993; Hooper and Marquez, 1995 ; Senhadji, 1998 ; Tambi , 1998; Sinha,
1999; Dutta and Ahmed, 2001 ; AllI1ie, 2004; and Agbo!a and Damoense, 2005.[cited in
Frimpong, eta!, (2006)]
2
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substitution model assumes no importation of substandard goods or goods that are complement
domestic goods.

Since small country imports only relatively small fract ion of total worl d imp0l1s, it may be quite
rea!istic to assume that the world suppl y of imports to small country is perfectly elastic. Thi s
assumption seems to be reali stic in the case of Ethiopia because the rest of the world may be ab le
to increase its supply of exports to this country even without an increase on prices. Thi s
assumption (infinite import supply elasticity) reduces our model to a single equation model of an
import demand function.

In developing country, the relationshi p between income and relative price is unstabl e, strongly
suggests that there are other factors influencing import determination in such co untri es.
Availabi lity of foreign exchange can be singled out as one of these factors . Thus, fo r exampl e, a
decrease in forei gn exchange receipts may lead the governmcnt to ti ghten import controls and
reduce import flows. The government in most developing countri es largely controls the foreign
exchange and the supply of import relies on the supply of foreign exchange made availabl e to
purchase imports (Riccardo Faini, etal, [1988 p. 10- 11 D.
The relationship relating the domestic price of impol1able to the exchange rate, foreign prices and
trade restricti ons may be expressed following Dornbush (1992), as
Pd=E.P w*(I +t)3
Pd = E (Pw*+Pw* t) = E.P w, where P w= (Pw* +Pw* t) and Pw* = foreign suppliers prices.

, Cited in Caesar cheelo , Determinant Of Import Demand In Zambia
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This leads to E = Pd/P w , where E is the price in domestic currency of one unit of foreign currency,
therefore E=PwiPd is the real exchange rate measured as the price in foreign currency of one unit
of domestic currency. This shows that theoretically real exchange rate and relative prices can be
used interchangeably4

An economic theory states that the qu antity of imports demanded by a country depends on the
relative prices (the ratio of import price to domestic prices) and the level of real income in that
country. This is the traditional demand model within the imperfect substitute's framework, which
relates imports to relati ve prices and real income and expressed as:

Where M , demand for real imports

IS

a function of domestic mcome (y,), pnces of domestic

goods and services or cross prices (p~ ), and prices of imports or own prices

(P;"). Under the

assumption of homogeneity', the demand for imports can be expressed in terms of real domestic
income y, and relative price~

p ;" / p;1 as

Mt =Yo + Y1 Y t + Y2(P;" / p~ ) .... ..... .... .. ............ (3.2)
This specification has a micro-foundation since it is based on the consumer demand theory,
which states the consumer has the objective of maximi zing sati sfaction and hence income is
allocated among competing goods . This argument can be extended to the demand for imports,
According to Dombush (1992) explanation exchange rate and relative price can be used interchangeably. but this is
hlle only in fully liberalized economy where exchange rate fully floats. In least deve loped counhy like Ethiopia,
where fina ncial market is not fully liberalized, this theory doesn't work.
4

Economic theory regards demand functions to be homogenous of degree zero in prices and money income (Deaton
and Muellbauer, 1980). This proposition is commonly referred to as "absence of money illu sion". This impli es that
if one mUltiplies all prices and money income by a pos iti ve number, the quantity demand will remain unchanged.

S

This involves dividing the right hand side ofthe equation by domestic prices (Ptd ) (see Goldstein and Khan, 1985) .
[cite.d in Frimpong, etal, (2006) 1
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that is, demand for imports by a consumer is affected by income, import prices and prices of
other commodities (domestic goods). Adding the individual demand for imports one can obtain
the aggregate imports for the country as specified above (Egwaikhide, 1999, cited in Tura (2001))

The single relative price variable explains why economic agents switch their demand between
imports and domestic goods (Carone, 1996). This equation is the framework most commonly
used in empirical studies of import behavior because it provides an important advantage in the
estimation stage. Specifically, it eliminates the multicollinearity problems that could exist in
equation (2) due to the correlation between the domestic and import prices especially in small
open economies such as Ethiopia.

Many authors have acknowledged the traditional models which relate import demand with impolt
prices and income in explaining impOlt behavior in developed countries, these modes had little
relevance in the context of least developed countries, like Ethiopia. They point out the
prominence of internal rigidities (such as foreign exchange constraints, policy interference and
failure, borrowing constraints, and so on) and external shocks (such as commodity price
fluctuations , weather shocks, world recessions, and the like) in affecting the capacity of Least
developed countries to import.

Contemporary import models have been proposed which are more relevant to least developed
countries, cases. For instance, Moran (1989) developed and estimated import models under
foreign exchange constraints and arguing that such models are more appropriable representations
of impOlt behavior in least developed countries.
Moran (1989) model is specified as:
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Where F t =current level of foreign exchange receipts, R t - 1 = lagged international reserves and the
other variables are as defined before.

Moran (1989) model import model combines traditional model and Hemphill (1974) model.
Equating Yl = Y2 = 0 in Moran model gives traditional import model and Y4 = Ys =0 gives Hemphill
model. Hemphill (1974) model defines imports as the function of current foreign exchange
receipts and lagged international reserves.

This paper follows Moran (1989) general import model in analyzing the import demand of
Ethiopia, the slight difference is on exchange rate variables. This paper uses REER (real effective
exohange rate) in instead of foreign exchange receipts and reserves.

Import liberalization, through easing access to impOli, is likely to result in a larger aggregate
import demand by the economy. A dunm1Y variable has to be included in the model to capture the
effect of the import policy on import demand. Thus, the dummy variable is used for market
structure (command economy from 1974-1991 and "market oriented economy" since 1991), to
capture the effect of policy variation.

The most COl1ID10nly used functional fonn are either linear or log linear formulation. Logarithmic
fon'nulation is prefen'ed because it gives direct estimation of impOli elasticity and allows imports
to react propoliionally to rise and fall in the explanatory variables (Aruna Kumer Dash, 2005).
Studies by Khan and Ross (1977) and Salas (1982) suggest that in modeling an aggregate impOli
demand function, the log-linear specification is preferable to the linear formulation.
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Accordingly, the long-run import demand function for Ethiopia is specified as follows:

Where,

L

= natural logarithm

RIM = real impOit (nominal import deflated by impolt price index)
RP= is the relative prices (the ratio of import price index to
domestic price

index)

RGDP = real gross domestic product
REER = real effective exchange rate
D = a dummy va riabl e for trade liberal ization and

11 = the i.i.d error term , at period t.

3.2 DATA SOURCES AND VARIABLE DEFINIT
The data source for the study incl udes: Ethiopia custom authority, National bank of Ethiopi a,
MOFED, Publication of IMF particularly (IFS) and its data set, Publication of Ethiopia Economic
Research and Policy Institutes (EERPI) and its data set, Ministry of economic development
(MEDaC) , etc. Annual data from 197112 to 2006/07 is used for dependent and all independent
variables.

Dependent variable
Real imports (M) are defined as nominal impOits (NM) deflated by the import
price index.
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Explanatory variable
Relative import prices (RP) are defined as the import price index deflated by CPr.
Real income(Y) is proxy by real GDP and defined as nom inal GDP (NGDP)
deflated by the GDPD.
Real effective exchange rates (REER) are used to proxy foreign exchange
protection. The assumption here is real effective exchange rate is affected by
foreign reserve and foreign exchange receipts, therefore it is reasonable to take
REER as proxy for foreign exchange protection. The data for REER is found from
national bank of Ethiopia and based on IMF definition of exchange rate
description (foreign currency to domestic currency/USD to ETB). Decrease in
REER is depreciation and increase is appreciation.
Dummy variable (DM) is used to proxy policy differences between Derg and the
CUlTent EPRDF policy on international trade. For policy dumm y the year from
197112 to 199011 the value of the dummy is set at 0 and I otherwise.

Expected sign of the coefficient
All variab les except dummy are explained in logaritlun form and logarithmic forn1Ulation of the
variable enables direct estimation of import elasticity and allows imports to react proportionally
to rise and fall in the exp lanatory variables.

Coefficients of LGDP (PI), LREER (P l) and D (policy dummy) !P4) are expected to be positive.
~I

measures income elasticity of demand and in economics, the income elasticity of demand

measures the responsiveness of the quantity demanded of a good to the change in the income of
the people demanding the good. A positive income elasticity of demand is associated with normal
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goods and the aggregate import is expected to be dominated by normal goods.

P4measure the

effect of trade policy of cun'ent regime on impOli demand. Relative to the previous trade policy
the CUlTent policy is more liberalized, and then the effect of this policy is expected to be positive
on import demand. The coefficient of LREER (P J) is expected to be positive, since an increase in
REER is appreciation of domestic currency and appreciation of domestic currency will increase
the demand for import by decreasing import price.

The coefficient of LRP (P2) is expected to be negative. P2 measures price elasticity of demand. In
economics and business studies, the price elasticity of demand (PED) is an elasticity that
measures the nature and percentage of the relationship between changes in quantity demanded of
a good and changes in its price. The demand law states that, all other factors being equal, as the
price of a good or service increases, consumer demand for the good or service will decrease and
vice versa.

3.3 ESTIMATION PROCEDURE
The estimation procedure adopted in this study involves three stages
I.

Determine the order of integration of the variables by employing Dickey Fuller (DF) ,
Augmented Dickey - fuller (ADF) and Phillips Perron (1988) unit - root tests;

II.

If the variab les are integrated, we apply the Johanson-Juselius (1990, 1992, 1994)
maximum likely hood method of co integration to obtain the number of co integrating
vectors, and

III.

If the variables are co integrated, we can spec ify an error cOlTection model and
estimate it with standard methods and diagnostic test
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3.3.1 TIME SERIES ANALYSIS
Time series econometric study is not complete without performing time series analysis. A major
problem associated with time-series data is that they often exhibit time characteristic (i.e. non
stationary of variables/series) that may lead to spurious regression results and therefore, make
statistical inference invalid.

Spurious results imply obtaining a spurious or ' nonsense '

correlation among series. Simply put, a spurious correlation involves observing from a
regressIOn, a large correlation coefficient that exists merely because the variables share a
common trend-like movement over time (i.e. variables are non-stationary). That is, the variables
do not lend support to any theory that tie them together (i.e. variables are not co integrated) (see,
Enders, 1995; Jolmton and DiNardo, 1997). Non-stationarity of series, given that these series are
not co integrated implies that any regression involving them would yields spurious results.

Spl)rious results suggest that the mean and variance computed from non-stationary variables (in
levels) would be biased estimates of the unknown population mean and variance. This is because:
there is no long run mean to which non-stationary series revert; and the variance is timedependent and goes to infinity as time approaches infinity.

Therefore, there is no long-run economic relationship among variables. Hence, the argument is
upheld that using one or more non-stationary series in a regression produces biased estimates
(spurious results), thereby leading to invalid statistical inference when the series are estimated in
levds, except in the case of a co integrating relationship. Thus, if series are co integrated, it is
most appropriate to apply an error correction model because it encompasses other models
(Mwega, 1993).
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To detemlin e and take in to account the time-series propelties of model variables, thereby
avoiding the problem of spurious results, it is necessary to explore time-series analysis. Eviews
and Stata econometric packages are used to test for stationarity of seri es and the existence of co
integration among series as well as to estimate an en·or correction model.

3.3.2 UNIT ROOT TEST
The study perfomls two widely used unit root tests: the Dickey-Fuller (DF) and augmented
Dickey-Fuller (ADF) tests, and the Phillips-Perron (PP) test. In thi s section we provide some
theoretical background for these two tests.

The Augmented Dickey-Fuller (ADE) Test
To illustrate the use of Dickey-Fuller tests, consider first an AR (I) process:

Yt= /-L + PYt-l + ct... ......................... (3.5)
Where

~l

and p are parameters and

Et

is assumed to be white noise is a stationary seri es if -1 <p< l.

If P = 1, y is a non-stationary series (a random walk with drift); if the process is started at some
point, the variance of y increases stead ily with time and goes to infinity. If the absolute value of p
is greater than one, the series is explosive. Therefore, the hypothesis of a stationary series can be
evaluated by testing whether the absolute value of p is strictly less than one. Both the DF and the
PP tests take the lmit root as the null hypothesis AO: p =1. Since explosive series do not make
much economic sense, this null hypothesis is tested against the one-sided alternative AI: p< l.
The test is carried out by estimating an equation with
equation:
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~Yt = ~
Where y =

p-l

+ YYt-1 + Et. ............. .. .... ....... . ...... . (3.6)

and the null and alternative hypotheses are

Ao y =0, Al Y< 0.
While it may appear that the test can be carried out by performing a t-test on the estimated y, the
t-statistic under the null hypothesis of a unit root does not have the conventional t-distribution.
Dickey and Fuller (1979) showed that the distribution under the null hypothesis is nonstandard,
and simulated the critical values for selected sample sizes. More recently, MacKirU10n (1991) has
implemented a much larger set of simulations than those tabulated by Dickey and Fuller. In
addition, MacKinnon estimates the response surface using the simulation results, permitting th e
calculation of Dickey-Fuller critical values for any sample size and for any number of right-hand
variables. EViews reports these MacKilU10n critical values for unit root tests.

The simple unit root test described above is valid only if the series is an AR (I) process. If the
series is correlated at higher order lags, the assumption of white noise disturbances is violated.
The ADF and PP tests use different methods to control for higher-order serial correlation in the
series. The ADF test makes a parametric correction for higher-order correlation by assuming that
the-y series follows an AR (p) process and adjusting the test methodology. The PP approach is
described below.

The ADF approach controls for higher-order correlation by adding lagged difference terms of the
dependent variable y to the right-hand side of the regression:
p

L'.Yt=

Il. + YYt-l +

I

OiL'.Yt-i

+ E t .... . ........... (3.7)

i=!
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Thi s augmented specification is then used to test:

AO: Y =0, Al: Y <

°

in this regression. An important result obtained by Fuller is that the

asymptotic distribution of the t-statistic on

y

is independent of the number of lagged first

differences included in the ADF regression. Moreover, whi le the parametric assumption that y
follows an autoregressive (AR) process may seem restrictive, Said and Dickey (1984)
demonstrate that the ADF test remains valid even when the series has a moving average (MA)
component, provided that enough lagged difference terms are augmented to the regression.

There are two practical issues in performing the ADF test. First, you will have to specify the
number of lagged first difference terms to add to the test regression. The usual (though not
particularly useful) advice is to include lags sufficient to remove any serial correlation in the
residuals.
Second issue is whether to include other exogenous variables in the test regression. You have the
choice of including a constant, a constant and a linear time trend, or neither in the test regression.
Your choice here is important since the asymptotic distribution of the t-statistic under the null
hypothesis depends on your assumptions regarding these deterministic terms.

2

If you include a constant in the test regression, the t-statistic has a nonstandard distribution if
the underlying process contains a unit root with a zero constant.

3

. If you include a constant and linear trend in the test regression, the t-statistic has a
nonstandard distribution if the underlying process contains a unit root with a zero linear
trend.

26

THE DETER1HINANT OF AGGREGATE I MPORT DEMA ND I N ETHIOI) IA: A C OI NTEGRATION ANALYSIS .

The asymptotic distribution changes when these assumptions are not satisfied. For example, if
you include a constant in the test regression and if the underlying process contains a unit root
with a nonzero constant, then the t-statistic has an asymptotic standard normal distribution under
the null hypothesis of a unit root.

Although this result comp licates the testing procedure by increasing the number of cases to
consider, Hylleberg and Mizon (1989) have shown that the standard normal criti cal values are
likely to lead to too frequent rejection of the null hypothesis even in large samples , unless the
constant is very large. They present critical values for selected sample sizes and various positive
values of the constant parameter

~.

Their critical values lie between the Dickey-Fuller values and

those from the standard normal distribution; as the value of ~ becomes smaller, the critical values
become closer to the Dickey-Fuller values. Their recommendation is to use the Dickey-Fuller
values rather than those from the standard normal di stribution for moderate sample sizes.

There sti ll remains the problem of whether to include a constant, a constant and a linear trend, or
neither in the test regression. One approach would be to run the test with both a constant and a
lin ear trend since the other two cases are just special cases of this more general speci fication.
However, including in-elevant regressors in the regression reduces the power of the test, possib ly
concluding that there is a unit root when, in fact, there is none. The general principle is to choose
a specification that is a plausible description of the data under both the null and alternati ve
hypotheses (Hamilton !994a, p.SO!). If the series seems to contain a trend, you should include
both a constant and trend in the test regression. If the series does not exhibit any trend and has a
nonzero mean, you should only include a constant in the regression, while if the series seems to
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be fluctuating around a zero mean, you should include neither a constant nor a trend in the test
regressIon .

Phillips-Perron (PP) Test
The Phi llips-Perron(PP) (198 8) test is well suited for analyzing time seri es whose differences
may fo llow mi xed autoregressive moving average(p ,q) processes of seri al correlation and
hetroskedacity in testing the regression. Consid er the fo llowing equation:

Yt= Ilo

+ 1l1Yt-l +1l2(t-T/2)+ I::t ...... . .. . .. .. ......... .. (3.8)

Where T is the number of observation and Et is the error term. The null hypothesis of a unit root
is ell

= l.

Most macroeconomic variables are found to be non-stationary and show trending over time
(Johanson, 1992). One can, however, di fference or de trend the variables in order make them
stationary. If variables become stationary through differencing, they are in the class of difference
stationary process. On the other hand , if they are de trended, they are trend stationary.

In the case where the variables are difference stationary, it is possible to estimate the model by
first difference. However, thi s gives on ly the short run dynamics in which case va luable
information concerning the long eq uilibrium properti es of the data co uld be lost (KeIUledy,
1992). In order to obtain both the short run dynamics and the long run relationship one can appeal
to what is known as co integration.

If any variabl e is found to be non-stationary, the paper w ill test whether such a variab le is
stationary

111

its first-difference fo rn1. Any variable that achieves stati onarity after first-
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differencing is said to be integrated of order I, denoted by I (I). If each variable is non-stationary
but achieves stationarity after differencing, we wi ll proceed w ith the co integration tests.

3.3.3 CO INTEGRATION ANALYSIS
The analysis of co integration starts with the detern1ination of the univariate prop erties of the
time series. Most macroeconomic variables are found to be non-stationary and show trending
over time (Johanson, 1992). One can however, di fference or de trend the variables in order to
make them stationary. If variables become stationary through differencing, they are in the class of
difference stationary process. On the other hand, if they are de trended, they are trend stationary.

In the case where the variab les are difference stationary, it is possible to estimate the model by
first difference. However, thi s gives only the short run dynamics in which case valuabl e
infonnation concerning the long run equilibrium propeliies of the data could be lost (Kelmedy,
1992). In order to obtain both the short run dynamics and the long run relationship one can appeal
to what is known as co integration.

Two or more I (1) variables are said to be co integrated ifthere exist a linear combination of them
that is stationary (S ee Engel and Granger (1987)). If it is found that the variables are I (I) ,
proceed with co integration tests (see Pesaran and Smith (1998) . A test for co integration analysis
means looking for stable long-run equilibrium relationships among non-stationary economic
vari abl es. If the results indicate that the absence of co integrating vectors between the variables, it
means that there does not ex ist a long run stable relationship between them. If co integration
exists, then it can be presumed that a one-way or two-way Granger causality exists in at least the
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stationary seri es. However the implementation of co integration method necessitates the prior
check for non-stationarity of data.

There are two main approaches to test for co integration. They are Engel and Granger (1987) two
step procedure and the Johansen (1988), Johansen and Juselius (1990) procedure.

Engel-granger two stage procedure
Given two variables, let say YI and Xl are believed to integrated of order (1) and we want to
determine whether there exist an equi librium relationship between them. Engel and Granger
(1987) propose a straightfOlward test whether two I (1) variables are co integrated of order

CI(l,1 ).

The first step of Engel and Granger analysis is to pretest each variables to detennine their order
of integration. For co integration to exist the variable should be integrated of the same order. If
the variab les are integrated of different order, it is possible to conclude that they are not co
integrated .

The next step, if all variab les are co integrated of the same order, is to estimate the long-run
equilibrium relationship in the fonn:

Y t = ~O +~lXt + et. ....... .. ..... .. .. ......... (3.9)
To determine if the variables are actually co integrated, residual sequence (e,) can be used for
amilysis. Thus , if the series of the residual of the long run equilibrium are found to be stationary,
then Y I and Xl sequ ences are co integrated of the order (1 , 1)
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The last step is to estimate the error correction model. If the variabl es are co integrated, the
residuals from the equilibrium regression

Cal1

be used to estimate the error correction model.

Although, thi s method is easy to implement, it does have several problems.

Johansen 's Co integration Test
Given a group of non-stationary seri es, we may be interested in detelmining whether the series
are co integrated, and if they are, in identi fying the co-integrating (long-run equilibrium)
rel<)tionships. EViews impl ements V AR-based co integration tests using the methodology
developed by Johansen (1 99 1, 1995 ). In Johansen 's method co integration analysis is tested using
VECM and it avoids arbitrary selection of dependent and independ ent vari ab les. It is a
mu1tivaTiate generalizati on of DF test fo r the unrestricted V AR model with K lags (Harris and
Johansen).

Cons ider a V AR of order p:
y,~A I Y '_1

Where

+ ... + ApY,_p + BXt+ E"

.....••...... (3.10)

y, is a k-vector of non-stationary I (1) variab les, Xt is a d vector of deterministic variables,

and Et, is a vector of ilmovations. We can rewrite the VAR as:
p- I

i1Yt= 1tYt-l +

I

¥i i1Yt-i + ~Xt+ Et, .. .. . .. ... . ... ..(3.11)

j=]

p

Where 1t=

I Aj - I,
i=1

Granger's representation theorem asserts that if the coeffi cient matrix
then there exist k* r matrices a and

p each with rank r such that
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Where r is the number of co integrating relations (the co integrating rank) and each column of ~
is the cointegrating vector. The elements of a are known as the adjustment parameters in the
vector error correction model. Johansen's method is to estimate the re matrix in an unrestri cted
form , then test whether we can reject the restrictions implied by 1t the reduced rank of re.

In the Johanson procedure there are two tests that help to identify the number of co integrating
vectors, called the trace (/",,,ce) and the maximal (A. m ,,) statistics given as foll ows(Johansen, 1995;
Harris, 1995):
"

ATraCe(r) =

-T

I

A

In (I-Ai) ...... . . ... .. ........ . (3.12)

;=1+,.

A

AM.,(r, 1"+1) = -T In (I-Ar+l) .... .. .. .. .. .... ...... (3 .13)

" =the estimated value of the characteristic roots (also called Eigenvalue) obtained from
Where A;
the estimated re matrix, T = number of observations
To determine the number of cointegrating relations r, subject to the assumptions made about the
trends in the series, we can proceed sequentially from r = 0 to r = k-l(where k is the number of
variables in the regression) until we fail to rej ect the null hypothesis. The first row in the upper
table tests the hypothesis of no co integration, the second row tests the hypothesis of one
cointegrating relation, the third row tests the hypothesis of two cointegrating relations, and so on,
all against the altemative hypothesis of full rank, i.e. all series in the V AR are stationary.

Note that EV iews displays the critical values for the trace statistic reported by Osterwald-Lenum
(1992), not those tabulated in Johansen and Juselius (1990). Johansen also proposes an
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alternative LR test statistic, known as the maximum Eigenvalu e statistic, which tests (r) against (I'
+ 1). According to Johansen and Juselius (1992), the power of the trace test is lower than the
maximum Eigenvalue test.

Comparison between JJ (Johansen- JuseJius) and Engel-Granger procedure
To test for co integration among macro economic variables, we adopt the procedure developed by
Johansen (1988) and Johansen and Juselius (1990) since this particular method is claimed to be
superior to the regression based on Engel Granger procedure due to the following reasons. First,
in case of Engel Granger procedure, the estimation of the long-run equilibrium regression
requires that the researcher place one variab le on the left hand side and use the others as
regressors. But in practice, it is possible to find that one regression indicates the variables are co
integrated, where as reversing the order indicates no co integration. This is a very undesirabl e
feature of the procedure since the test for co integration should be invariant to the choice of the
variable selected for normalization. On the other hand, the Johansen Juselius method does not
rely on an arbitrary normalization. Secondly, the Engel-Granger procedure does not account for
the possibility of multiple co integrating relationships and hence all the possible dynamic
interactions that could exists between two or more time series. If a multiple co integration vectors
exist, the use of Engel-Granger method may simp ly produce a complex linear combination of all
the distinct co integrating vectors that can not be sensibly interpreted. In contrast, Johansen
Jus,elius method provides a unified framework for the estimation and testing of co integrating
relations in the context VAR error correction models. Johansen Juselius (1990) procedure allows
for tracing more than one co integrating vector in the date by calculati ng the maximum likelihood
estimates. The Johansen Juselius procedure fully captures the underlying time series properties of
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the data and provides estimates of all the co integrating vectors that ex ist withi n a set of variab les.
It cl earl y shows whether the system consists of a unique co integrating vector or a linear

combination of several co integrating vectors. It has also been argued in the econom etri c
literature that the Johansen teclulique is more di sceming in its abil ity to rej ect a false null
hypothesis (Eri csson (1991)). There are concems about the small sample bi as in estimates fro m
the Engel Granger procedure. Finally, the Johansen Juselius procedu re allows for testing certain
restri cti ons suggested by eco nometric th eory, such as sign and size of the elasti city estimates.
Un like Johansen procedure, the Engel Granger two step procedures do not easil y accommodate
dynami cs in the co integration analysis 6

3.3.4 ERROR CORRECTION MODEL

•

.I '~
\
The exi stence of co integration among variables suggests that there is a long-run econom ic relationship among vari ab les, implying that it is most efficient to apply an ECM. The ECM is
superi or to other model specifications because: It provides a more general and less restrictive lag
stnlcture, allowing for (partial or fu ll) adjustment as a special case; and it captures both the longrun equilibrium and short-run dynamic relationships associ ated with a model, making it
encompass mg.

If vari ables are co integrated, then tests involving differenced variabl es will be mi sspecifi ed and
some important info rmation lost unless a lagged error correction term is included. Therefore, we
estim ate the error correction model in which the error correction term s (ECT) , deri ved from longrun co integratin g vectors, are included as independent expl anatory vari ables in the estimati on

6

Aruna Kumer Oa5h(2005)
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process in order to recover all the long run information that was lost in the original estimation
process (Eshete Amsalu, 2007).

The EC term lagged one period (i.e.EC I . I ) integrates short run dynami cs in the long run impOlt
demand function. This leads us to the spec ification of a general en-or correction model (ECM).

L1 LRImp, = ao +IaljL1LRImpl_i + Ia2iL1LRPI_i +Ia3iL1LRGDPI_i + Ia4iL1LREER,_i
+ IasEC 1_1 + a6DI + "I ........... .. .. (3.14)
Where EC I . I is Error correction tem1 lagged one period, and al l other variabl es are remained as
defjned before.

The application of the Johansen method produces two types of relationship ; short run dynamics
and long run causal relationship between the trade balance and the specified set of independent
vari ables. The long run causal relationship is captured by the coefficients of the lagged value of
the error correction term, EC I _I , while the short run causal effects are implied by the coefficients
of the lagged explanatory variables (in first difference). If on ly the vector error-correction term
(ECT) is staticall y significant, thi s implies that the variabl e is weakly endogenous with respect to
the, long run parameters. Similarly, if only the coefficients of the lagged explan atory vari ables (in
first difference) are statically signifi cant, this impli es that the variable is weakly endogenous with
respect to the short run parameters.

Finall y, if the lagged explanatory vari ables and error

correction terms are not statically significant, then the dependent variabl e is economicall y
strongly exogenous (Eshete Amsalu, 2007).

The parameters of the error tenns are called impact multipli ers and they measure the
in stantaneous response of a given variabl e to one unit change in a shock. When the impact
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multipliers are considered over time, they are called impulse response functions and when plotted
against time the behavior of the variables in the dynam ic system is represented in response to
various shocks.

.'
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~HAPTER

FOUR
EMPIRI~AL RESULTS AND INTERPRET ATI[]N
4.1 EMPIRICAL RESULT
4.1.1

Summary

Table 4.1 summelY statistics of the data

Variable

Count

Mean

Std. Err. of

Std. Dev.

Min

Max

197 1

2006

Mean
Time(year)

36

LRIMP

36

9.57 1082

0.923639

0.153940

8. 108705

11.3755

LRGDP

36

10.69094

0.281668

0.046945

10.3 305

11.35257

LRP

36

0.703775

0.63·'.00 I

0.106230

-.0308272

1.869423

LREER

36

4.984724

0.286997

0 .047833

4.5 1195 8

5.594711

All

144

6.487630

<I

0.335198

,

~"m""t,rl

~

I:..

:l

~i

::

!,j~

.

.,'

.. . . . . .

by EViews S

4.1.2 UNIT ROOT TEST
In order to test stationarity of the variables included in our model s, the augmented Dickey
Fuller and Phillips Peron test using Eviews 5.0 are employed, and all the tests were runs on
both I % and 5% level of significance.

4.1.2.1 Augmented Dickey Fuller (ADF) Tests
The ADF test run and rep0l1ed on I lag base. ADF test on level and first difference is reported on
the following table.
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Table 4.2 A ugmellted Dickey Fuller (ADF) Tests

variab les specification

011

Level alld First Differellce

ADF Test Statistic

** 1% Critical

Value'

Lrimp

"* 5% Critical

Value

WI
WTI

0.190555173187

-3.63534389565

-1.731400414 17

-4.25051 447594

-2.94986112885

-3.54681803446

Lrgdp

Lr~er

Irp

6Lrimp

D'(LRIMP)

6Lrgdp

6Lreer

61rp

WI

0.340348647419

-3.63534389565

-2.94986 11 2885

WTI

-1.93451149034

-4.25051447594

-3.54681803446

WI

-1 .28699260835

-3.63534389565

-2.94986 11 2885

WTI

-2.36974486251

-4.2505 1447594

-3. 54681803446

WI

-1.27831456062

-3.63534389565

-2.94986112885

WTI

-4.40990850362

-4.25051447594

-3.54681803446

WI

-3.349445951 59

-3.642247334

-2.95274634773

WTI

-3.6 1099884683

-4.26048405659

-3.5513667999

WI

-5.26 180027688

-3.649633 15427

-2.95582644548

WTI

-5. 15884504549

-4.27115931734

-3.55623090081

WI

-7.44134560157

-3.642247334

-2.95274634773

WTI

-5.60690114154

-4.27115931734

-3.55623090081

WI

-7.56995646202

-3.642247334

-2.95274634773

WTI

-7.4291134700 1

-4.26048405659

-3.5513667999

WI

-6.95725291606

-3.642247334

-2.95274634773

WTI

-6.83667045378

-4 .26048405659

-3 .5513667999

•MacKinnon cntlcal values for reJectron of hypothesIs of a unit root .
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Note: WI refers to "With Constant"
WI! refers to "With Trend and Constant" , [::, for difference

The ADF unit root test result of all variables on impOlt equation is reported on tab le 4.2. The test
result at level indicates that the null hypothesis of unit root could not be rejected both at 1% and
5% level of significance for all variables except LRP. The null hypothesis of unit root in level is
rejected by ADF test for the variab le LRP (with trend and intercept specification). The test result
on first difference indicates that all the null hypothesis of unit root could be rejected for all
variables except for LRIMP with both WI and WIT specification. From these ADF test we
concluded that all variab les except LRIMP are integrated of order one. The variabl e LRIMP
boarders on the margin of a unit root, after running the test with variables in their first differences
(both with constant and with constant and trend) and LRIMP are integrated of order two. To
conclude the order of integration in the following section we have Phillips Peron unit root test
result.

4.1 .2.2 Phillip Peron unit root Test
The PP test was run on three truncation lags as suggested by Newey-west (1998). See the
following table for test result.
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Table 4.3 Phillips Perroll (PP) Tests
yariab les spec ification

011

Level a/ld First Difference

PP Test Statistic

** 1% Critical

Value

Lrimp

Lrgdp

Lreer

lrp

6 Lrimp

6 Lrgdp

6 Lreer

61rp

** 5%

Critical

Value

WI

-04677318381 86

-3.62887750 197

-2.9471 5294449

WTI

-1.90313150498

-4.24118361687

-3.5425551434

WI

2.16811329813

-3.62887750 197

-2.94715294449

WTI

-0.781965754151

-4.24118361687

-3.5425551434

WI

-1.78710 11 0576

-3.62887750197

-2.94715294449

WTI

-2.81429951502

-4.24118361687

-3 .5425551434

WI

-1.59214540273

-3.62887750197

-2 .9471 5294449

WTI

-0.890000864245

-4.24118361687

-3.5425551434

WI

-6 .1908613606

-3 .63534389565

-2 .94986112885

WTI

-6.21612351442

-4.25051447594

-3. 54681803446

WI

-5.3 12083 16214

-3.63534389565

-2.9498611 2885

WTI

-6.00787479003

-4.2505 1447594

-3 .54681803446

WI

-844598375446

-3 .63534389565

-2.94986 112885

WTI

-841902696 138

-4.25051447594

-3.54681803446

WI

-3.94888973693

-3.63534389565

-2.94986112885

WTI

-4.36736074326

-4.25051447594

-3.54681803446

** The critica l va lues were obtained from the EVIEWS Econometric package and are equiva lent to the criti cal t-

va lues given in the Dickey-Fuller distribution table in Enders (1995) .

Note: WI refers to "With Constant"
WTI refers to "With Trend and Constant", 6 for difference
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It is evident from the PP test results that all the variables are unambiguously found to be

integrated of order one {i.e. I (l)}. The DF7 and PP tests unambiguously call for us to reject the
null- hypothesis of a unit root for all the variables. Since none of the lags of the ADF test were
found to be significant, adding augmentations to the test perhaps weakened it.

To avoid over-differencing the variables therefore, we ignore the suggestion by the ADF test that
sonl e of the variables are integrated of orders higher than one. Instead, based on the more reliable
results of the DF and PP tests, we assume that all the variables are I (1). This assumption is
consistent with econometric theory, which postulates that most macroeconomic variables would
exhibit unit roots, becoming stationary after first differencing. Otherwise macroeconomic
variables would likely be stationary (Enders, 1995).

Note that, including a random walk with out drift and trend in a unit root test does not alter the
final conclusion, i.e. all the variables are integrated of order one[I(l)].

4.1.3 CO INTEGRATION ANALYSIS
Choosing the Lag Order of a V AR
The lag order of the V AR is often selected somewhat arbitrarily, with standard recommendations
suggesting that you set it long enough to ensure that the residuals are white noise. However, if
you choose the lag length too large, the estimates become imprecise. For annual data, Pesaran
and Shin (1999) suggest a maximum of21ags. Based on Schwarz Bayesian Criterion (SBC),

J

THe DF test rejects the existence of unit root after first difference in 5% level of significance.
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Akaike lnfonnation Criterion (AlC) and likelihood ratio (LR) test the optimum lag length was set
to 2 lags.

'Number of co integrate equation
After detem1ining the order of integration and set optimal lag length, we can now move to test for
the existence of co integration among the variab les in our model. The Johansen procedure is
applied to test for co integration of the variables and both the trace statistics and maximal
statistics are given below.

Table 4.4 Testing Fo/' Co Integl'lltion Using the Johansen and Juselius Method

Null

Altemative

hypothesis

hypothesis

statistic

5 Percent

1 Percent

Critical

Critical Value

Value

Maximum Eigenvalue test
r=0

r= l

40.0726*(**)

27.07

r<= 1

1= 2

16.6983

20.97

25 .52

r<=2

r=3

2.6969

14.07

18.63

r<=3

r=4

0.1 155

3.76

6.65

32.24

Trace test(LR)
,

1= 0

r>O

53.67169'

53.12

60.16

r<= 1

r>1

26.80995

34.9 1

41 .07

r<=2

r>2

12.48554

19.96

24.60

r<=3

r>3

2.484293

9.24

12.97

Note

' I"

refers to the number of co mtegratmg vectors.

Res tri cted variabl es : cons tant, DM (policy dummy)
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TO) denotes rejection of the hypothesis at 5 %( 1%) significance level
L.R. test indicates 1 cointegrating eq uation(s) at 5% significance leve l

The results of both maximal Eigenvalue and trace tests are reported in table 4.4.
Starting with the null hypothesis of no co integration (r = 0) among the four variables of LRIMP,
LRGDP , LRP and LREER both the max imal Eigenvalue and the trace statistics reject the null
hypothesis. But, both test statistics fai l to reject the null hypothesis of one cointegrating vectors,
suggest that r = 1. Therefore, we conclude that there is only one cointegrating relation among the
variables.

The Co integrating Equations (Vector)
The co integrating vector is not identified unless we impose some arbitrary nonnali zation.
EVi ews adopts normalization such that the first r series in the LRIMP vector are n0l111alized to an
identi ty matrix. The normalized co integrating relation assuming one cointegrating relation r = 1 is
given by
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Table 4.5 Beta awl Alpha Coefficiellts of Co Illtegratioll Allalysis
" Normalized co integrating coefficients (standard error in parentheses): 1 Co integrating
Equation(s):
LRIMP

LRGDP

1.0000

-1.423147

ST.ERROR

LRP

LREER

DM

C

0.298495

1.626620

0.0062499

-2 .6806

(0 .38988) (0 .09988)

Log likelihood

(0.16102)
140.7867

Adjustment coefficients (standard error in parentheses
,

D(LRIMP)

-0 .662950

ST.ERROR

(0.38445)

D(LRGDP)

0.132554

ST.ERROR

(0.05472)

D(LRP)

0.118890

ST.ERROR

(0.08836)

D(LREER)

-0 .388 169

ST.ERROR

(0.27650)

··Computed w ith Eviews 5 software packages
N01111ali zed co integration equation can be written as:-

LRIMP-2 .68059-1.423147*LRGDP+0.298495*LRP+1 .626620*LREER+ O.0062499"OM
............. .. ... ............ .....
. ... .. .............. (5.1)

The numbers in parentheses under the estimated coefficients are the asymptoti c standard errors.
Some of the normali zed coeffici ents will be shown without standard errors. This will be the case
for coefficients that are n01111ali zed to 1.0 and for coefficients that are not identifi ed. In the latter
case, the coeffici ent (usuall y 0) is the result of an arbitrary identifying assumpti on.
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The exi stence of one co integrating relationship in the model suggests the existence of lon g run
relationships. Th is means, the model that seeks to exp lain the long run behavior of the import
demand shoul d incl ude at least real GDP , relative price and real effective exchange rate.

In order to improve the statistical specification of the model test of exc lusion from the
cointegrating space and tests of weak exogenity should be carried out. The zero restriction is
imposed on each long run coefficient (beta) and the vectors for likelihood ratio tests are
conducted. Thi s test helps to identify unique cointegrating vector (it helps to detem1ine which
variable uniquely constitutes the co integrating vector) . The result of the test is given in tab le 4.6
,

below.
Table 4.6 Tests for Zero Restrictions on the Long Run Parameters (f3)

coefficients

~

LRIMP

1.0000

T-VALUE

LRGDP

LRP

-1.423147
3.6502

LREER

0.298495

1.626620

2.98846

10.1018

The test result indicates that all exp lanatory variables are statically significant in explaining the
lon~

run real aggregate demand of Ethiopia.

To identify which entries of the column of a-matrix is stati cally different from zero ; we impose a
zero restriction on a-coefficients. The test of zero restriction on a -coefficient is sometimes
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refelTed to as the test for weak exogenitl and it helps us to write the endogenous variables
Conditioned on other variables in the vector.

Weak exogenity rejected for aggregate import. After testing weak exogenity condition, we can
write the co integration vector in equation fOlTl1at by classifying the variables in to endogenous
and exogenous. Thus, the long run equation can be written as:
LRIMP= 2.68059 +1.423147*LRGDP -0.298495*LRP -1.626620*LREER-0.0062499*D . . (5.2)

4.1.4 VECTOR ERROR CORRECCTION MODELS
After confi1111ing the existence of long run relationship among the relevant variabl es, the next
task is to set up the vector correction model (VECM) in which vector elTor correction terms are
included. This helps us to understand how short run adjustment of macroeconomic variables took
place. From the long run relationship we can derive the error correction telTl1S lagged one period
in order to analyze the short run dynamics, as:

ECT! = LRIMP-2.68059- 1.423147*LRGDP+O.298495* LRP+1.626620* LREER+ 0.0062499*OM
................................... (5.3)

The elTor correction model with two lag length is reported in table 4.7 below.
Table4. 7 Results of Error Correctioll Model with Log real Import Demalld (LRIMP) as Depelldellt
Variable
VARIABLE
O(LRIMP( -1))
O(LRIMP(-2))
D(LRGOp(-m
D(LRGOPr-2))
O(LRP(-1 ))
8

COEFFICIENT
0.296399
0.404797
-0.550285
0.315 198
-0.613563

STD . ERROR T-STATISTIC
0.3 18684
0.930071
0.23 1066
1.751869
1.118394
-0.492031
1.052598
0.299447
-0.642143
0.955492

PROB.
0.3549
0.0833*
0.6239
0.7653
0.5224

The weak exogenity of Z,(y" z,) entails that the precise specification of the latter density is irrelevant to the

analysis, and , in particular that all parameters which appear in this marginal density are nuisance parameters(Engel,
Hendry and Richard, 1983)
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O(LRP(-2»
-0.444963
0.838427
-0 .530712
0.5970
O(LREER(-1 »
0.789222
0.501087
1.575019
0.1188
O(LREER(-2»
0.693453
0.355650
1.949822
0.0544'
-0 .023770
CONSTANT
0.125295
-0.189716
0.8500
OM
0.019666
0.156903
0.125341
0.9005
ECT-1
-0.662950
0.384447
-1 .724423
0.0881'
..
,
..
The null hypothesIs of zero coefficients IS rejected at 10% significance level

The regression result oftable 4.7 is reported in the following equation:
6LRIMP = -0.02 + 0.306(LRIMP (-1» +0.416(LRIMP (-2» -0.556(LRGOP (-1» +0.316(LRGOP (2)) -0.616 (LRP (- 1)) -0.446(LRP (-2)) + 0.796(LREER (-1» +0.696(LREER (-2)) +O.02DM
O.66ECT-I .............. .. ................. (5.4)

Diagnostic tests for vector autocorrelation, vector nonnality and Heteroskedasticity are
perfOlmed and there is no diagnostic problem. See annex II, III and IV at the back side of the
paper.

4.2 INTERPRETATION OF THE RESULTS
In the above analysis long run and short run elasticity are estimated. Regarding the long run
elasticity, all the variables, except real effective exchange rate and dummy variable, have their
expected sign. The policy dunm1Y (trade liberalization) coefficient carries unexpected sign, and is
insignificant. Thi s implies that the policy of trade liberalization has an inverse impact on
aggregate demand of the country. The long run impact of real effective exchange rate on import
is unexpectedl y negative. This means depreciation (appreciation) of the domestic currency
increase (decrease) aggregate import demand, which contradicts with theory. This has an
implication of non ach ievement of marshalleamer cond iti on.
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All estimated variables, except the coeffic ient of LRP are elastic. The coefficient of LRP is
inelastic. The elasticity estimate indicate that in the long run aggregate import of Ethiop ia is
mostl y affected by real effective exchange rate and followed by real GDP and relati ve price with
elasticity of -1 .63, 1.42 and -0.30 respectively. Real aggregate import will increase by 1.42% and
decrease by 1. 63% and 0 .30% respectively in response to 1% increase in real GDP, real effective
exchange rate and relative price. Relative price and import demand have inverse relationship
implies that, citreous paribus, an increase in import pri ce (decreases in domestic pri ce) decreases
aggregate import. The long run result approve the hypothesis of thi s paper, that is aggregate
import o f Ethiopi a is mostl y affected by exchange rate and price.

Regarding the short run result, the adjustment coeffi cient is negative and the value -0.66 indicates
that 66% of the short run adju stment made within a year. Most of the short run coeffici ents are
insign ificant. Lagged real aggregate imports have positive impact on real aggregate impolt with
lagged two periods has more impact than one period lagged import demand . The coeffici ent o f
lagged real GDP is mixed; negative with one period lag and positive with two period lags . As in
the. case of long run relationship the coeffici ent of relative price is negative and contrary to the
long run relationshi p the coeffi cient of real effective exchange rate is positi ve. Thi s implies that
in the short run exchange rate poli cy is effective, that is devaluation (depreciati on) of domesti c
currency decrease the aggregate import demand and revaluation (appreciati on) of domesti c
cunency increases aggregate import demand of the country in the short run .
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CHAPTER FIVE
C[)NClUSIDN AND P[)lICY IMPLICATIDNS
5.1 CONCLUSIONS
The main objectives of this paper is to identify the major determinant of import demand any their
respective elasticity of Ethiopia. To this end the paper estimated the short run and long run
relationship of real GDP, relative price, real effective exchange rate and aggregate import
demand of Ethiopia. All the relevant dependent and independent variables are specified in loglinear form and the estimated coefficients are elasticity of the dependent variable with respect to
changes in corresponding explanatory variab les. Johansen co integration and elTOr correction
model is employed on yearly data in the period 1971 /2 to 200612007.

The augmented dickey fuller and Phillips Peron test is used to test the unit root test. The test
approved the existence of unit root in level and all the variables are stationary in first difference.
This indicates the ex istence of long run relationship among the variabl es. The Johansen co
integration test proposes the ex istence of one co integration relationship between dependent and
independent variab les.

After carryIn g out the required test all short run and long run relationships are identifi ed.
Regarding the long run relationship; all esti mated variables, except the coeffici ent of LRP are
elastic. The coeffic ient of LRP is inelastic. Real effective exchange rate and the poli cy dumm y
have lUlexpected sign. The elasticity estimate indicate that in the long run aggregate impol1 of
Ethi opia is most ly affected by real effective exchange rate and followed by real GDP and relati ve
pri ce with elasticity of - 1.63, 1.42 and -0.30 respectively. Real aggregate import will increase by
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1.42% and decrease by 1.63% and 0.30% respectively in response to I % increase in real GDP,
real effective exchange rate and relative price. Relative price and import demand have inverse
relationship implies that, citreous paribus, an increase in import price (decreases in domesti c
price) decreases aggregate import. The long run result approve the hypothesis of this paper, that
is aggregate import of Ethiopia is mostly affected by exchange rate and price.

The short run adjustment coeffici ent is estimated using Error correction model, the adjustment
coefficient is identified and have a correct sign. The adjustment coefficient of -0.66 indicates that
66% of the short run adjustment made within a year. Most of the short run coefficients are
insignificant. Lagged real aggregate imports have positi ve impact on real aggregate import with
lagged two periods has more impact than one period lagged import demand. The coefficient of
lagged real GDP is mixed ; negative with one period lag and positive with two period lags. As in
the .case of long run relationship the coeffici ent of relative price is negative and contrary to the
long run relationship the coefficient of real effective exchange rate is positive. Thi s implies that
in the sholi run exchange rate policy is effective, that is devaluation (depreciation) of domestic
currency decrease the aggregate impOli demand and revaluation (appreciation) of domestic
currency increases aggregate import demand of the country in the ShOli run.

5.2 POLICY IMPLICATIONS
Re?arding the long run estimation, it is found that import demand is mainly affected by real
GDP, real effective exchange rate and relative prices. Although, the sign of real effective
exchange rate is unexpected, its magnitude is high. The estimated result implies that depreciation
oflocal currency increases import demand and further deteriorates balance of payment. Therefore
policy makers shou ld care when usin g exchange rate policy for trade balance adjustment purpose.
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Th e negative sign of price coefficient implies the effectiveness of pricing policy, that is according
to the demand law increase in import price reduces the aggregate imp0l1 demand of the co untri es,
this is a good opportunity to substitute imported good by domestic products, In other hand the
positive sign of real GDP is expected and it shows, as income increase the demand is not shifted
to domestic consumption, and then there is a need to support domestic industries to substitute
imported goods,

To overcome the persistent trade deficit of the country for the last four decades, the forei gn
cUl/'ency shortage and the impact of current world infl ation rate the only choice is to diversify
and' fut1her process export goods and to substitute import goods by domestic product by
supp0l1ill g local industries, Exchange rate policy is ineffective in the long run,
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Annex I
Endogenous Group Graph
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Annex II
VEe Residual Normality Test
VEp Residual Normality Tests
Orthogonalization : Cholesky (Lutkepohl)
HO, residuals are multivariate normal
Sample : 1971 2006

Included observations' 33
Comoonent
Skewness
1
2
3
4

-0.611627
-0.179926
0.175850
0.209339

Joint

Chi-sq

df

Prob.

2.057479
0.178054
0.170077
0.241026

1
1
1
1

0.1515
0.6731
0.6800
0.6235

2.646637

4

0.6186

Comoonent

Kurtosis

Chi-sa

df

Prob.

1
2
3
4

2.913100
1.244604
1.361884
1.168486

0.010383
4.236946
3.689708
4.612362

1
1
1
1

0.9188

12.54940

4

0.0137

Joint
Comoonent

Jaraue-Bera

df

Prob.

1
2
3

2.067863
4.415001
3.859786

0.3556
0.1100
0.1452

4

4.853389

2
2
2
2

Joint

15.19604

8

0.0554

0.0883

COf)lPuted by EViews 5
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0.0317
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Annex III
Autocorrelation Test
VEe Residual Portmanteau Tests for Autocorrelations
HO: no residual autocorrelations up to lag h
Sample: 1971 2006
Included observations' 33
Q-Stat
Prob.
Adj Q-Stat
Prob.
df
Lags
1
4.827705
NA'
4.978571
NA'
NA'
2
11 .57112
NA'
12.15704
NA'
NA'
3
27.20633
0.0392
29.35578
0.0216
16
4
39.90552
0.1590
43.80658
0.0798
32
48
50.76545
0.3651
56.60578
5
0.1 846
65.57235
0.4220
74.70310
64
6
0.1695
7
87.51700
0.2647
102.5559
0.0455
80
96
98.24334
0.4173
116.7147
0.0740
8
112
0.1017
9
108.9202
0.5648
131.3953
128
121 .3610
0.6482
149.2452
0.0965
10
144
11
129.2753
0.8050
161.1167
0.1562
160
0.1332
12
141.2929
0.8536
180.0015
'The test is valid only for lags larger than the VAR lag order.
df is degrees of freedom for (approximate) chi-square distribution
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Annex IV
Residual Hetroskedacity Test
VEC Residual Heteroskedasticity Tests: No Cross Terms (only levels and squares)
Ho: No Heteroskedasticity
Sample: 1971 2006
Included observations: 33
Joint test:
.Chi-sq

df

Prob.

187.2553

190

0.5427

Individual components:
Dependent
R-sQuared
res1*res1
res2*res2
res3*res3
res4*res4

F(19,13)
0.363968
0.548336
0.328333
1.200527
0.384166
0.295126
0.560078
1.103527

Prob.
0.9777
0.8863
0.9863
0.3748
0.9715
0.9920
0.8781
0.4373

res3*res1
res3 *res2
res4*res1

0.347238
0.444881
0.324265
0.636973
0.359579
0.301353
0.450119
0.617276

res4*res2

0.626476

1.147559

0.4080

res4*res3

0.386694

0.431400

0.9532

res2*res1

58

Chi-sq(19)
11.45887
14.68107
10.70075
21 .02011
11.86612
9.944654
14.85393
20.37010
20.67370
12.76091

Prob .
0.9074
0.7426
0.9335
0.3357
0.8913
0.9543
0.7318
0.3726
0.3551
0.8506
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Annex V
Variance Decomposition Graph
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