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Abstract
Despite the well-known gains from trade, the effects of trade openness are a
priori ambiguous. For this reason it’s important to establish effects of trade
openness on both aggregate and disaggregated import demand. This study
sought to establish the effects of trade openness on disaggregated imports. A
panel data cointegration technique that uses the Fully Modified Ordinally
Least Squares and Dynamic Ordinally Least Squares was employed. The data
are annual cross country panels of EAC countries covering the period 19942012. The data were obtained from the IMF’s International Finance Statistics,
the World Bank’s World Development Indicators as well as the World Integrated Trade Solution. The findings on the effects of trade openness on import demand show that an increase in the tariff rate reduces imports both at
the aggregate and disaggregated levels. An increase in income positively influences the aggregate and disaggregated levels of imports. An increase in
prices positively influences the aggregate and disaggregated levels of imports.
Exports positively influence the aggregate and disaggregated levels of imports.
Lastly the real effective exchange rate negatively influences aggregate and disaggregated imports. The policy implications is that governments of EAC
countries could use trade openness reforms, particularly the tariff rate to minimize the importation of goods that can be produced locally, this will help in
managing the balance of trade.
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1. Introduction
There has been substantial expansion in trade flows, capital movements as well
as mobility of labour across borders over the latter part of the 20th century.
During this period world trade has grown from about US $6.199 trillion in 1994
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to approximately US $26.02 trillion in 2012 [1]. For the period, world trade grew
nearly twice as fast as world production, signifying that countries are progressively trading with each other. In the case of EAC countries trade in goods and
services increased from about US $4.4 billion in 1994 to approximately US
$36.78 billion in 2012 [1]. An examination of the growth rate proposes that EAC
countries have a higher trade growth rate in contrast to the world trade. This indicates that for the period, EAC countries trade grew much faster than world
trade.
The three major reasons for the growth in world trade are, first, improvements in the technology of transportation and communication, second, increasing convergence of tastes and preference and thirdly, the global economic cooperation that has led to trade openness [1]. In this dissertation, we discuss the influence of trade openness on EAC countries. Theoretically, the influence of trade
openness on imports and revenue performance is considered to be an indirect
outcome. This indirect outcome is derived from the response of consumption
and production decisions to price changes, of which the price changes are triggered by trade reforms [2] and [3]. For example, a reduction in import tariffs is
likely to influence imports depending on the elasticity of import demand and
price elasticity of supply for import substitutes i.e., if the demand for imports is
inelastic it’s likely that import volumes will remain unchanged irrespective of the
changes in import tariffs and prices. On the other hand, if the demand for imports is elastic it’s possible that import volumes will increase owing to changes in
import tariffs and prices.
This theoretical relationship has been examined by [4]-[9] among others. An
example of studies examining this theoretical literature are presented below;
Firstly, [7] analyzing the impact of a reduction of tariff and non-tariff barriers on
imports for a panel of selected developing countries shows that income and relatives prices positively influence import growth and that import tariff reduce import growth. It further shows that income and price elasticities are higher as a
result of removing barriers to free trade. Overall the study concludes that elimination of barriers to free trade has a strong positive impact on import growth.
The shortcoming of this study is that it uses aggregate import elasticities, yet
import elasticities differ markedly for different categories of imports.
Secondly, [10] studying the influence of trade openness on disaggregated imports for Ghana shows that trade openness has a positive impact on imports of
consumer and intermediate goods but it was found to be insignificant with respect to capital goods. Additionally the study shows that income and price elasticities of consumer and intermediate goods are higher as a result of removing
barriers to free trade. Overall the study concludes that elimination of barriers to
free trade positively influence import growth of consumer and intermediate
goods.
In the case of EAC countries, despite implementing trade openness reforms,
hitherto there are no studies that investigated the effects of trade openness on
disaggregated imports and different categories of taxes. Studies by [11] have only
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investigated effects of trade openness on aggregate imports and do not consider
effects of trade openness on disaggregated imports.
Furthermore, according to [4] the average tariff rate is taken to indicate the
level of trade openness for an economy, as such a decline in the average tariff
rate is taken to indicate greater trade openness while an increase in the average
tariff rate is taken to indicate lower trade openness. From Figure 1 we conclude
that EAC countries have experienced a reduction in tariff rates which reflect an
increase in the level of trade openness over the period.
Example of trade openness reforms implemented in EAC countries include;
implementation of tariff reforms under the World Trade Organization and
General Agreement on Tariffs and Trade (GATT), tariff reforms under the IMF
and World Bank Structural Adjustment Program and tariff reforms under the
EAC customs union protocol [1]. These reforms have involved the reduction of
tariff and non-tariff barriers across EAC countries.
Additionally, an analysis of the volume of imports to the EAC countries shows
that during the period from 1994 to 2012 imports have dramatically increased
from 2002 to 2012 (Figure 2). The increase in imports reflects their growing

Figure 1. EAC countries average tariff rate. Source: world development indicators, world bank, April 2014.

Figure 2. Performance of EAC import in US $1000. Source: world development indicators, world bank, April 2014.
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importance to EAC countries, similarly the performance of imports measured by
the import growth rate shows that for the period from 1994 to 2012, EAC imports grew at 88.3 percent while the sub-Saharan Africa imports grew at 83.1
percent [1]. The higher growth rate of EAC imports suggests that EAC countries
are experiencing higher levels of import demand as compared to sub-Saharan
African countries.
From literature, it’s clear that higher levels of import demand could be driven
by increased levels of trade openness. Based on literature this study attempts to
answer the question how does trade openness affect disaggregated imports in
EAC countries?

Statement of the Problem
It’s argued that the reduction or removal of barrier to free trade, such as import
tariffs lowers import prices. The gains from removal of barriers to free trade are
expected to increase domestic output through the use of better imported skills
and technology to foster high productivity at both firm and industrial level; thereby lowering import for certain categories of imports.
However, in the case of EAC countries, despite implementing trade openness
reforms the performance of imports measured by the growth rate shows that
EAC countries are experiencing higher import growth as compared to the averaged sub Saharan African countries. This is likely to cause a balance of trade
problems, if the high import demand is not managed. For instance; EAC countries will have to review their trade openness policies in order to avoid problems
associated with balance of trade deficits such as unemployment, low per capita
income, exchange rate shortage, raising inflation, increasing government debt
among others. Thus, it’s imperative that evidence regarding the influence of
trade openness on import demand is provided given the strategic importance of
imports to development of EAC countries.

2. Literature Review
2.1. Theoretical Literature on Import Demand
The theoretical linkage between trade openness and imports has been explained
by a range of theories, however there are three leading theories that explain demand for imports. First, is the theory of comparative advantage or neoclassic
trade theory, second is the perfect substitute’s model or Keynesian trade multiplier and third is the imperfect competition theory also known as the new trade
theory [10] and [12].
The first theory is the comparative advantage theory, the theory focuses on
how the volume and direction of international trade are affected by changes in
relative prices. The volume and direction of trade are explained by differences in
factor endowments between countries. The theory is not concerned with the effects of changes in income on trade as the level of employment is assumed to be
fixed and output is assumed to be on a given production frontier. This suggests
that import demand is based on the assumptions of neoclassic microeconomic
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consumer behavior and general equilibrium theory. The models predict that
movement towards openness can temporarily increase imports due to short run
gains from re-allocation of resources within the economy. The implication is
that trade openness has a positive relationship with imports [7].
The second theory is the perfect substitute’s model or Keynesian import demand function, which is based on the macroeconomic multiplier analysis. In this
model, relative prices are assumed to be rigid while employment is variable. The
model assumes international capital movements which passively adjust to restore the trade balance. The relationship can be defined by the average and marginal propensity to import and the income elasticity of imports. The perfect
substitute’s model is based on the assumption that traded goods are perfectly
substitutes. But in reality, traded goods are not perfect substitutes hence both
imported goods and locally produced goods coexist in the same market [10].
The theory assumes that the state intervenes in international trade through
the use of trade controls. The theory is based on the assumptions that traded
goods are perfectly substitutable and can be traded across countries. The theory
further assumes that international capital movements will passively adjust to restore the trade balance and it identifies two mechanisms in which trade openness
might affect imports [7]. The first one is the domestic source path, this is associated with innovation while the second one is through absorption of foreign
technology from leading trading partners. In the domestic source path, the rate
at which imports grow depends on the rate of ingenuity of human capital or innovations in the domestic economy. In the second approach growth in imports
depends on how imitation of foreign technology or capital is absorbed in the
country [10].
The third theory is the imperfect competition theory. The theory focuses on
intra-industry trade and explains the effects of economies of scale, product differentiation and monopolistic competition on international trade. The theory
uses three approaches to try and define effects of imperfect competition on international trade these include the Marshallian, Chamberlinian and Cournot
approaches. First the Marshallian approach assumes constant returns at the
firms level but increasing returns at the industry level, secondly the Chamberlinian approach assumes that an industry consists of many monopolistic firms
and new firms are able to enter the market and differentiate their products from
existing firms so that any monopoly profit at the industry level is eliminated.
Lastly the Cournot approach assumes a market with only a few imperfectly
competitive firms where each firm output is taken as given [11].
The theoretical literature suggests three theories that influence import demand, however two theories are commonly used in estimating the import demand function. These are the imperfect substitute model and the perfect substitute model [11]. The perfect substitute’s model is based on the assumption that
traded goods are perfect substitutes, suggesting that a country can be either an
importer or an exporter but not both [13]. But in reality, traded goods are not
perfect substitutes hence imported goods and locally produced goods coexist on
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the same market. Furthermore, the increasing trade among nations and existence of intra-industry trade have put question marks on the validity of the perfect substitute’s hypothesis. The perfect substitute’s model has attracted less attention in the empirical studies since it seems to be less realistic while the imperfect substitution model has received more [10]. The theories assume that in a
market economy import demand can be fully modelled by income and relative
prices.

2.2. Empirical Literature on Import Demand
There are various studies estimating import demand elasticities for different
countries. Some of the studies use aggregate analysis whereas others use disaggregate analysis. Some of the studies estimating the aggregate import demand
elasticities are reviewed below. First, a study by [10] provides a comprehensive
analysis on the drivers of aggregate import demand by focusing on the role of
income and prices for a panel of 14 developed countries. The study finds that
income seemed to have higher impact on import demand than prices. Another
study by [11] evaluates Pakistan’s import demand function at an aggregate level
for the period 1959 to 1986. The study shows that the aggregate elasticities of
income and relative prices were lower than unity at 0.923 for income elasticity
and −0.415 for price elasticity.
A study by [14] applied cointegration and error-correction technique to estimate import demand functions. The study investigates the behavior of India’s
aggregate import demand during the period 1971 to 1995. The study captures
the effect of trade liberalization on imports by including a dummy variable with
a value 1 for 1992-1995, the liberalization period and zero otherwise. They found
that aggregate import volume was cointegrated with relative import prices and
real GDP. In the estimated error correction model, import prices, lags of real
GDP and a liberalization dummy were found to be important determinants of
import demand function for India, however with a slow speed of adjustment to
equilibrium. The import demand in India was largely explained by real GDP but
appeared to be less sensitive to import price changes, suggesting that India’s
imports are non-competitive. An estimate of liberalization dummy was equal to
only 0.14, showing little effect of import liberalization policy on aggregate import volume.
A study by [15] advanced a vector auto regression framework and used quarterly data covering the period 1987 to 2003 to estimate import demand elasticities for the Turkish economy. The study found that both long-run and short run
income elasticities were 1.999 and 1.188 for long-run and short-run respectively
while the price elasticities were −0.402 for long-run and −0.527 for short run.
Reference [16] estimated a structural import demand function for 77 developing and industrial countries from 1960 to 1993 using cointegration and fully
modified ordinary least squares estimator. He found that imports seem to be
more responsive to relative prices in the long-run with an average long-run price
elasticity of −1.08 while average short-run price elasticity was estimated at −0.26.
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The study found that imports respond more to income in the long-run than in
the short run with average long-run income elasticity equal to 1.45 whereas average short-run income elasticity was equal to 0.45.
An investigation into the behavior of the import demand function for India
using annual data from 1975 to 2003 by [17] shows that economic activity
(GDP) import price, foreign exchange reserves and price of domestically produced goods were established as determinants of aggregate import demand. It
was found that the aggregated import volume was cointegrated with all variables
estimated and the import demand of India was largely explained by price of domestically produced goods, GDP, lag of import and foreign exchange reserves.
Some empirical studies that have used the Autoregressive Distributed Lag
(ARDL) bounds test approach to examine import demand functions include;
[13] [18] [19] [20] among others. For example, [13] evaluate the stability of the
import demand function in Malaysia using the bounds test. The study shows
that import demand, income and relative price are found to be cointegrated. The
study derives long-run income and relative price elasticities of 1.5 percent and
−1.3 percent respectively. A similar study by [18] estimated China’s import demand for 1970-1999 using the bounds testing approach to cointegration. In the
long-run, he found expenditure on exports having the biggest correlation with
imports 0.51 followed by investment expenditure 0.40. The study concluded that
the relative price variable had little impact on the demand for imports.
Furthermore, a study by [19] applied the bounds testing approach to cointegration to estimate the long-run disaggregated import demand model for Fiji
using the variables relative prices, total consumption, investment expenditure
and export expenditure over the period 1970 to 2000. Their results revealed a
long-run cointegration relationship among the variables with import demand
elasticities of 0.69 for both export and consumption expenditures and 0.38 for
relative prices.
Among the studies conducted on import demand functions for East African
countries include studies by [7] [9] [11] among others. A study by [7] investigates the factors that determine bilateral trade between Kenya and Uganda. The
study uses import demand functions to estimate each country’s import demand
elasticities for the period 1969-1989. The data was analyzed using multiple regression estimation technique. The empirical findings show that Kenya’s lagged
imports had a positive effect on its demand for Ugandan goods while political
conflicts exerted a negative influence on its demand. For Uganda, the factors
found to be significantly determining the demand for Kenyan goods were income and population with both factors having positive effects on import demand.
A study by [11] estimated co-integrating vector using the Johansen approach.
The study shows that in the long-run Uganda's imports are sensitive to changes
in output relative prices and foreign exchange availability. In addition the short
run output elasticities of imports and real exchange rate are greater than the
long-run elasticities. In the short run imports also appeared to be responsive to
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their previous levels but net capital inflows exhibited only long-run potency. The
estimated error correction coefficient shows that a large feedback occurs each
period.
Some of the studies that have included a trade openness variable in the aggregate import demand function include studies by [7]; [21] among others. For
example, [21] provide one of the earliest studies on the impact of trade openness
on import demand for a developing economy. In the study trade openness accounts for the response of imports to the elimination of tariff and non-tariff barriers. The study shows that the quantity of restrictions had a significant impact
not only on the level of imports but also on income and price variations. The
study demonstrated that had the quantity restrictions for consumption goods
been lifted in 1985 the date used for the prediction test, their income elasticity
would have increased from 0.93 to 1.20.
Reference [11] used panel data analysis to examine the impact of trade openness on import demand of 22 developing countries. The countries had adopted
trade openness policies since the mid-1970s. Using the fixed effects and generalized method of moments (GMM) for panel data analysis, they found that reductions in import duties had significantly affected the growth of imports positively.
The impact of a more open trade regime raised import growth and prices
through increasing the income and price elasticity of demand for imports.
A similar study by [21] estimates income elasticity, relative price elasticity and
trade openness elasticity for Venezuela. The study uses aggregate annual data for
the period 1962 to 1979. The study shows that the price elasticity of import demand was very high at negative 2.086. While the income elasticity was also
found to be higher than unity at 1.879. The study also shows that trade openness
increased import demand for Venezuela.
In contrast to the studies using aggregate analysis other studies have used disaggregated analysis. Some of the studies using disaggregated are reviewed below.
Reference [22] using the Johansen-Juselius (JJ) approach estimated the import
demand function for Macao by testing both the aggregate and disaggregate import demand models. The study used quarterly data for the period 1970-1986, it
observed that cointegration relationships exist in the disaggregate model while
no cointegration was found in the aggregate model of Macao’s import demand
function. The study concluded that the disaggregate model is more appropriate
in explaining the import demand for Macao.
A study on the US import demand by [23] estimated a long-run equilibrium
relationship between imported consumer goods, relative price of imports and
consumption of domestically produced goods. The study found that all these variables are cointegrated. The long-run price elasticity of import demand was estimated at −0.95, the elasticity of import demand with respect to a permanent
increase in real spending was estimated at 2.2. In Clarinda’s analysis, he used an
econometric equation for estimating the parameters of the demand for imported
non-durable consumer goods for the US using quarterly data covering the period 1967 to 1982.
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Reference [24] examines aggregated and disaggregated import demand elasticities for South Africa using cointegration analysis. The study obtains the
long-run relationship among the variables with the two-step Engle-Granger
technique and a short-run dynamic model. The results show that income elasticity is much larger than price elasticity in the disaggregated import demand elasticities.
Reference [25] examines the demand for imported crude oil in South Africa as
a function of income and the price of crude oil over the period 1980-2006. He
carried out the Johansen cointegration multivariate analysis to determine the
long-run income and price elasticities. He found that a unique long-run cointegration relationship exists between crude oil imports and the explanatory variables. The short run dynamics are estimated by specifying a general error correction model. The estimated long-run price and income elasticities of −0.147
and 0.429 suggest that import demand for crude oil is price and income inelastic.
There is also evidence of unidirectional long-run causality running from real
GDP to crude oil imports which makes disaggregated elasticities more appropriate.
Some of the studies that have included a trade openness variable in the disaggregate import demand function include studies by [10] and [12] among others.
The studies show that the trade openness variable has varying influence of the
different import categories. For example a study on Ghana by [10] indicate that
trade openness plays a positive significant roles in the short run and long-run
demand for machinery and transport equipment while for food and live animals
imports are insignificant.

2.3. Synthesis of Empirical Literature
The section provides a synthesis of literature on studies investigating aggregate
and disaggregate import elasticities. The literature suggests two leading theories
that explain demand for import, these are the perfect substitute model and the
imperfect substitute model [10]. The perfect substitute’s model is based on the
assumption that traded goods are perfect substitutes, suggesting that a country
can be either an importer or an exporter but not both. On the other hand the
imperfect substitution model uses intra-industry trade, product differentiation
and monopolistic competition to explain demand for imports i.e., a country is
both an importer and an exporter. The perfect substitute’s model has attracted
less attention in the empirical studies since it seems to be less realistic while the
imperfect substitution model has received more attention [10].
The studies have used the following data estimation techniques to estimate
import elasticities i.e., Error Correction Model, Vector Error Correction Models,
Cointegration technique, Auto Regressive Distributed Lag models, Fixed and
Random Effects models as well as the General Method of Moments. The findings
shows that aggregate and disaggregated demand for import is explained by income, relative prices, exports, real effective exchange rate, trade openness, government and household expenditure and inflation [2] [4] [5] [6] [7] [8]. Fur675
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thermore, studies on aggregate import elasticities predict that an increase in income, relative import price and trade openness leads to a growth in imports.
While studies examining disaggregated import elasticities contend that aggregate
import elasticities could behave differently, if import data were to be disaggregated [10] and [12]. This argument provided the motivation for this study to establish the effects of trade opennesss on disaggregated import demand elasticities for the five East African countries.

3. Methodology for Estimating Import Demand Function
3.1. Model Specifications
According to [10] imports are a function of GDP, imports prices and domestic
prices. This relationship is expressed using Equation (1) which is known as the
relative import demand function [10]. The formulation assumes instantaneous
adjustments by imports resulting from changes in domestic prices and income
on the part of the importer.
M t = f ( PM t PDt , Yt )

(1)

where;

M t = Imports.
PM t = Import prices.
PDt = Domestic prices.
PM t PDt = Relative import prices.
Yt = Gross Domestic Product.
t = is a time subscript
We rewrite Equation (3.1) into an econometric form i.e.,
Mt =
α1 + α 2 ( PM t PDt ) + α 3Yt + et .

(2)

where;

α (1,2 and 3) = are coefficients for the import demand variables.
et = is the error term.
The imports are considered as an endogenous variable while the relative import price and GDP are considered as exogenous variables. Equation (2) is
transformed into Equation (3) where the variables are transformed into natural
logs and also a lag structure is introduced to capture the lagged effect of import
demand. The purpose is to make the relationships between variables linear as
well as capture the lagged structure of import demand. Hence, the import demand function for consumer, intermediate, capital goods and aggregate goods
can be expressed as follows:
ln M t =
a1 + a2 ln Yt + a3 ln RPM t + a4 ln M t −1 + U t

(3)

where,

ln M t = import categories of consumer, intermediate, capital and aggregate
goods.
ln M t −1 = lagged effect of consumer, intermediate, capital and aggregate
goods.
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ln Yt = real GDP at time t.
ln RPM t = relative import prices for the respective import categories i.e.,
consumer, intermediate, capital and aggregate goods.
U t = the error term.
t = is a time subscript.
To establish the effects of trade openness on imports on EAC countries, we
convert model 3.3 to a panel estimation and also introduce the average tariff rate
alongside other control variables. These variables are drawn from literature as
proposed by [10]; [7] among others. Based on the literature the average tariff
rate, export in values and real effective exchange rate are introduced into the
standard import demand function in Equation (3). Therefore Equation (3) becomes Equation (4) which is the extended import demand function for a cross
country analysis. The equation is expressed as follows:
a1 a2 ln Yit + a3 ln RPM it + a4 ln ATRit + a5 X it + a6 ln REERit + a7 ln M it −1 + U it (4)
ln M it =+
where,

ln M it = imports of consumer, intermediate, capital and aggregate goods.
ln M it −1 = lagged effect of consumer, intermediate, capital and aggregate
goods.
ln Yit = Real GDP at time t.
ln RPM it = relative import price for consumer, intermediate, capital and aggregate goods.
ln ATRit = average tariff rate.
ln X it = exports.
ln REERit = real effective exchange rate.
U it = is the error term.
t = is a time subscript.
i = 1, 2,3,4,5.

3.2. Definition of Variables Used in Import Demand Function
The variables presented in this section are drawn from theoretical and empirical
literature. It’s expected that an increase in the income of the importing country
will raise import demand substantially. If the income elasticity of import demand is high, other things being equal, this would lead to a deterioration of the
balance of payments. However an increase in income may lead to a rise in the
production of goods and services domestically. In this case, one may expect imports to fall in the face of an increase in income which means that the relationship between volume of imports and income may be either negative or positive
[10]. In the same way, according to [8] studying the influence of trade openness
on Venezuela’s import performance, they suggest that trade openness can directly affects income and price elasticities i.e., as the degree of import openness
increases, the income elasticity of demand increases. That is, the relaxation of
controls will tend to increase the income elasticity automatically. Based on the
results we assume that income elasticity is positively related to import demand
and we expect a positive relationship between import demand and income for
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this study.
According to economic theory as well as studies by [7] import demand is negatively related to relative import price i.e., an increase in prices leads to a decline in import demand. Therefore, from this study we expect that the relative
import prices is negatively related to import demand. However contrary to studies by [7], [8] proposes that as economic development proceeds, the price elasticity of import demand also rises implying that import demand is positively related to relative import price. Further analysis should be undertaken to understand the behaviour of disaggregated import elasticities using sector specific data.
We introduce the average tariff rate as a measure for trade openness, this is in
line with studies by [7]. A decline in the average tariff rate is taken to indicate
greater trade openness and an increase in the average tariff rate is taken to indicate lesser trade openness [4]. According to [7] the average tariff rate is negatively related to import demand. Therefore based on these studies we expect a
negative relationship between average tariff rate and import demand. In addition
to the average tariff rate we introduce another measure for trade openness as a
control variable for the average tariff rate i.e., the trade ratio to GDP. The purpose is to find out whether using another measure of trade openness the results
under the average tariff rate variable remain valid. However, the trade ratio to
GDP is correlated with import demand as such we cannot use in the import demand functions. In this study we use it as pseudo variable to see if the results
under the average tariff rate variable remain valid under another measure for
trade openness.
The other variable considered in the extended import demand function is the
values of exports. Exports are a crucial component of a country’s economy. Not
only do exports facilitate international trade, they also stimulate domestic economic activity by creating employment, production, foreign exchange rate and
taxes. The ability to export goods helps an economy to grow, by selling more
goods and services. Reference [7] using a sample of 46 sub-Saharan countries
conclude that exports are positively related import demand. They show that exports represent efficiency gains and economies of scale on the part of domestic
producers which enables domestic producers penetrate the international market.
Therefore an increase in exports is expected to increase demand for intermediate
and capital goods imports used in production of export goods. Based on the
study by [12] we expect a positive relationship between exports and import demand.
We also include the real effective exchange rate into the extended import demand function. The use of the real effective exchange rate variable is in line with
studies by [16]. The real effective exchange rate, is the weighted average of a
country's currency relative to an index or basket of other major currencies adjusted for the effects of inflation. Movements in the real effective exchange rate
affect resource allocation by changing the country’s competitiveness in international trade. An increase in real effective exchange rate is expected to lead to a
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decrease in import demand. Accordingly a negative relationship is expected between real effective exchange rate and import demand.

3.3. Data Type and Sources
This section provides a description of the data appearing in the four import demand equations. The study employs a cross country panel which includes the
following countries, Burundi, Kenya, Rwanda, Tanzania and Uganda. The following explanatory variables are used to explain aggregate and disaggregated
import demand; Real GDP per capita, relative import prices for the different
import categories, average tariff rate, trade ratio to GDP, exports and real effective exchange rate. Data on imports of aggregate goods (M), consumer goods
(Co), intermediate goods (I) and capital goods (K) were obtained from the
World Bank’s World Integrated Trade Solution (WITS). Data on the GDP per
capita, average tariff rate and exports was obtained from the World Bank’s
World Development Indicators (WDI). Data on the relative import price (RPM)
and the real effective exchange rate (REER) was obtained from the IMF’s International Finance Statistics (IFS) Table 1.
Table 1. Description of the data used in import models.
Variable

Source

Imports (M) of aggregate goods
and services

Constant 2000 US Dollars (USD), Source; WITS,
World Bank, April 2014.

Import of consumer goods and
services (Co)

Constant 2000 US Dollars (USD), Based on the Broad
Economic Categories (BEC) Source; WITS,
World Bank, April 2014

Import of intermediate goods
and services (I)

Constant 2000 US Dollars (USD), Based on the
Broad Economic Categories (BEC) Source;
WITS, World Bank, April 2014

Imports of capital goods and
services (K)

Constant 2000 US Dollars (USD), Based on the
Broad Economic Categories (BEC) Source;
WITS, World Bank, April 2014

Real GDP per capita (Y)

Constant 2000 US Dollars (USD). Source; World Bank,
World Development Indicators (WDI), July 2014.

Relative import price (RPM).

International Monetary Fund’s (IMF) International
Finance Statistics (IFS), July 2014. Constructed by
dividing imports prices by domestic prices.

Average tariff rate (ATR)

Weighted average tariff rate. Source; World Bank,
World Development Indicators (WDI), July 2014.

Trade ratio to GDP

World Bank, World Development
Indicators (WDI), July 2014.

Exports in values (X)

World Bank, World Development
Indicators (WDI), July 2014.

Real effective exchange rate
(REER)

International Monetary Fund’s (IMF) International Finance
Statistics (IFS), July 2014. Constructed by dividing
disaggregated imports by the price indices.
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The use of panel data offers several advantages in econometric analysis, first,
panel data contains more degrees of freedom and more sample variability, hence
improving the efficiency of econometric estimates. Second, panel data has a
greater capacity for capturing the complexity of import demand behavior than a
single time series data. It is frequently argued that the reason that a researcher
finds or does not find certain causal effects in econometric analysis is due to
omission of certain variables in one’s model specification which are correlated
with the included explanatory variables. However, since panel data contain information on both the inter-temporal dynamics and the individuality of the entities, it is capable of controlling for the effects of missing or unobserved variables.
Reference [26] argues that panel data generates more accurate predictions for
individual outcomes by pooling the data rather than generating predictions of
individual outcomes. If individual behaviors are similar on certain variables,
panel data provides the possibility of learning an individual’s behavior by observing the behavior of others. Thus, it is possible to obtain a more accurate description of an individual’s behavior by supplementing observations of the individual in question with data on other individuals.

4. Empirical Results
The study uses Stata 14 to estimate the panel unit root tests, panel cointegration
test as well as the related import demand panel cointegration regressions i.e.,
consumer, intermediate, capital and aggregate goods.

4.1. Panel Unit Root Tests
The first step in the analysis is to ascertain the order of integration of the variables. We use two panel unit root tests to establish the orders of integration of
the variables. We use a panel unit root test that allows for cross sectional dependence and another that allows for cross sectional independence. A variable is integrated of order d, written as I(d), if it requires differencing d times before it
becomes stationary. To test the variables order of integration, we use the [27];
[28] panel unit root tests.
The imports of aggregate goods, consumer goods, intermediate goods and
capital goods are taken as dependent variables while the per capital GDP, relative
import price, average tariff rate, real effective exchange rate, exports are taken as
independent variables. Imports and the respective relative import prices are
transformed into natural logarithms to make the relationships between variables
linear. If the data series is stationary at level, it is called I(0) if the data series is
stationary at first difference, it’s referred to as integrated of order one, i.e., I(1)
and if the data series is stationary at second difference, then it’s referred to as integrated of order two, i.e., I(2). First, we perform unit root tests at levels and
where necessary we carry out higher order tests. The results for the [27] and [28]
panel unit root test are presented below in Table 2.
The results under Table 2 show that the T-bar and the w (T-bar) test statistic
of [27] panel unit root test fail to reject the null hypothesis of presence of unit
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Table 2. Panel unit root test.
Im, et al. (2003)

Maddala and Wu
(1999)

Variable

T-bar

Z (T-bar)

Modified Chi
Squared Pm

Consumer goods

−1.13

0.911

−1.66

ΔConsumer goods

−4.35*

−4.59*

6.11*

Order of
integration

I(1)

Intermediate goods

−0.903

1.49

−1.67

∆Intermediate goods

−4.19*

−4.39*

5.43*

Capital goods

−1.03

−1.107

−1.71

∆Capital goods

−4.61*

−4.78*

11.0*

Aggregate goods

−0.14

3.62

−1.18

∆Aggregate goods

−3.86*

−4.09*

4.29*

GDP per capita

−0.958

−1.403

1.10

∆GDP per capita

−3.03*

−2.39*

1.34*

Average tariff rate

−5.91*

−5.24*

2.39*

I(0)

Consumer goods relative
import price

−2.209*

−1.871*

2.83*

I(0)

Intermediate goods
relative import price

−2.358*

−1.459*

4.53*

I(0)

Capital goods
relative import price

−2.644*

−2.361*

4.34*

I(0)

Aggregate goods relative
import price

−2.173*

−1.066*

3.85*

I(0)

Exports

−4.240*

−4.525*

5.54*

I(0)

REER

−1.271

0.543

−0.71*

∆REER

−0.462*

2.669*

−1.94*

I(1)

I(1)

I(1)

I(1)

I(1)

We use constant & trend as deterministic terms. We use two lag for consumer goods, intermediate goods,
capital goods, aggregate goods, relative import prices, exports and GDP per capita. On the other hand we
use a lag of 1 for the real effective exchange rate and the average tariff rate for the IPS and Fisher-ADF Test.
(*) denotes rejection of the null hypothesis at 99%.

roots at level for the following variables; aggregate goods, consumer goods, intermediate goods, capital goods, real effective exchange rate and GDP per capita.
This suggests that the variables are non-stationary at level. On the contrary the
[28] unit root tests rejects the null hypothesis of presence of a unit root at level
for the relative import price, exports and average tariff rate. This suggests that
the variables are stationary at level. When the non-stationary variables i.e., aggregate goods, consumer goods, intermediate goods, capital goods, real effective
exchange rate and GDP per capita are transformed to first difference. The [28]
panel unit root test rejects the null hypothesis of presence of a unit root which
implies that the variables are stationary after first differencing and hence integrated of order one I(1).
The results of the [28] panel unit root test under Table 2 shows that the Modified Chi Squared Pm panel unit root test are similar to the [27] panel unit root
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test. From the results, we conclude that some of the variables are stationary at
level I(0) while others are stationary at first difference (1). The variables are not
integrated of the same order suggesting that we need to deploy a panel regression technique that estimates variables integrated of different orders.

4.2. Panel Cointegration Test
In testing for cointegration in panel data, we use the Kao panel cointegration
tests. The test is suitable for panels with small T. The results from the four import models show that the ADF test statistic rejects the null hypothesis of no
cointegration at 1 percent level of significance. This implies that there exists a
long-run relationship in the variables. From the results we conclude that the variables in the four import demand functions have a long-run cointegration relationship.

4.3. Panel Cointegration Regressions
The results from the panel unit roots test and the panel cointegration tests show
that the variables across the four import models are integrated of I(0) and I(1)
but also cointegrated. According to [26] the asymptotics of large T, large N panels are different from the asymptotics of small T and small N panels. Therefore
estimations for small T and small N panels rely on Fixed or Random eﬀects estimator if the variables are integrated of the same order and also cointegrated.
On the other hand if the variables are not integrated of the same order and or
cointegrated, the small T and small N panels rely on the Fully-Modified Ordinally
Least Squares (FMOLS) and Dynamic Ordinally Least Squares (DOLS). Estimations for small T and large N panels rely on a combination of ﬁxed eﬀects estimators and instrumental variable estimators, such as the [29] generalized method-of-moments estimator. The large N and large T panel estimations, rely on
the mean-group (MG) and pooled mean-group (PMG) estimators.
In our specific case i.e., T = 19 and N = 5. We have a relatively small T and
small N panel that is integrated of I(0) and I(1) but cointegrated. From the literature we adopt the FMOLS and DOLS estimators. Pedroni (2000) shows that
the FMOLS and DOLS estimators performs well in small samples. The FMOL
and DOLS model is considered superior to other estimation techniques because
it inherently correct for endogeneity, serial correlation and asymptotic bias.

4.4. Discussion of Empirical Results
Table 3 and Table 4 shows the empirical results from estimating the standard
and extended FMOLS and DOLS import demand models We use consumer, intermediate, capital and aggregate goods as dependent variables for the import
models. Whereas GDP per capita and relative import price are used as independent variables in standard import models Table 3. We introduce average tariff
rate, exports and real effective exchange rate as independent variables in the extended import models. The discussion is based on the results presented in the
extended import models in Table 4. The results are considered more robust than
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Table 3. Standard FMOLS and DOLS import models.
(1)

(2)

(3)

(4)

(5)

(6)

VARIABLES ConsumerConsumerIntermediateIntermediate Capital

(7)

(8)

Capital Aggregate Aggregate

FMOLS

DOLS

FMOLS

DOLS

FMOLS

DOLS

FMOLS

DOLS

1.857*

1.4623*

1.8500*

1.6855*

1.8167* 1.6831*

1.8975*

1.5208*

(0.191)

(0.296)

(0.168)

(0.198)

(0.199)

(0.238)

(0.046)

(0.242)

Relative
0.169*
import price

0.3915*

0.1251*

0.2470*

0.1576* 0.2540*

0.1594*

0.3583*

(0.046)

(0.110)

(0.043)

(0.075)

(0.050)

(0.086)

(0.186)

(0.088)

Observations

95

95

95

95

95

95

95

95

R-squared

0.94

0.97

0.94

0.98

0.94

0.98

0.95

0.98

GDP per
capita

Note: Standard errors in parentheses ***p < 0.10, **p < 0.05, *p < 0.01. The dependent variable for Models
(1) and (2) is consumer goods (3) and (4) intermediate goods (5) and (6) capital goods while (7) and (8) is
aggregate goods. The relative import price variables represents the respective relative import prices for
consumer, intermediate, capital and aggregate good.

Table 4. Extended FMOLS and DOLS import models with average tariff rate.
(1)

(2)

(3)

(4)

(5)

(6)

(7)

(8)

VARIABLES ConsumerConsumerIntermediateIntermediate Capital CapitalAggregateAggregate
Lag (1)
dependent
variable
GDP per capita

Relative import
prices

Exports

Average tariff
rate

REER

R-squared

FMOLS

DOLS

FMOLS

DOLS

FMOLS DOLS FMOLS

DOLS

0.687*

0.466*

0.564*

0.401*

0.633*

0.412

(0.069)

(0.071)

(0.064)

(0.067)

(0.079)

(0.084)

0.099*

0.405*

0.131*

0.398*

0.230* 0.257

0.073*

0.215

(0.182)

(0.187)

(0.147)

(0.155)

(0.309) (0.298) (0.196)

(0.209)

0.099*

0.105*

0.042*

0.039**

0.155* 0.131* 0.089*

0.088*

(0.022)

(0.023)

(0.019)

(0.020)

(0.038) (0.041) (0.024)

(0.025)

0.337*

0.414*

0.379*

0.439*

0.776* 0.724* 0.405*

0.478*

(0.091)

(0.093)

(0.071)

(0.075)

(0.134) (0.133) (0.094)

(0.100)

−0.013** −0.013*

−0.011*

−0.009** −0.019** −0.015 −0.01** −0.012*

(0.006)

(0.006)

(0.005)

(0.005)

(0.010) (0.010) (0.006)

(0.007)

−0.156*

−0.125*

−0.124*

−0.051

−0.230* −0.22* −0.083*

−0.075

(0.043)

(0.044)

(0.035)

(0.036)

(0.073) (0.069) (0.047)

(0.050)

0.97

0.97

0.98

0.98

0.96

0.95

0.98

0.98

Note: Standard errors in parentheses ***p < 0.10, **p < 0.05, *p < 0.01. The dependent variable for Models
(1) and (2) is consumer goods (3) and (4) intermediate goods (5) and (6) capital goods while (7) and (8) is
aggregate goods. The relative import price variables represents the respective relative import prices for
consumer, intermediate, capital and aggregate goods.

results in Table 3.
The results under Table 4 establish the effects of trade openness on aggregate
and disaggregated import elasticities for EAC countries. We use the FMOL and
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DOLS panel data analysis techniques to estimate models 1, 2, 3, 4, 5, 6, 7 and 8
which is an important contribution of the paper to the import demand and trade
openness literature.
The results under Table 4 show that the coefficient of GDP per capita or income elasticity across the aggregate and disaggregated import models are positive and statistically significant. The positive relationship implies that an increase in GDP per capita increases imports of aggregate and disaggregated
goods. Additionally, the aggregate and disaggregated income elasticity are inelastic and concentrated between 0.40 and 0.07 range. The size of the disaggregate income elasticity are relatively higher than aggregate import income elasticity which reinforces the assumption that disaggregated import elasticities differ
markedly from aggregate import elasticities. Furthermore, the disaggregated income elasticities show that consumer goods have the highest income elasticity,
this is followed by intermediate goods, capital goods and lastly aggregate goods.
This result suggests that GDP per capita has a higher influence on consumer
goods as compared to capital and intermediate goods. The results is expected
and are in line with study findings by [7] who used aggregate and disaggregated
import elasticities for a panel of 22 developing countries. However the magnitude of income elasticities computed in this study appear lower than elasticities
computed by [7]. The lower elasticities could be attributed to disaggregation of
data as well as lower incomes experienced in EAC countries. In the same way,
this findings renders support to [8] first hypothesis which predicts that as the
degree on trade openness increases, the income elasticity of import demand also
increases.
The coefficient of relative import price or price elasticity across the four models is positive and statistically significant. The positive relationship implies that
an increase in relative import prices increases imports of aggregate and disaggregated goods. The results shows that the price elasticities are inelastic and
concentrated between 0.15 and 0.09 range. Furthermore, disaggregated price
elasticities show that consumer goods have the highest price elasticity, followed
by capital goods and lastly intermediate goods. These result contradicts economic theory which predicts that as prices increase demand for goods decreases.
This result is not expected but it is supported by findings from [8] [10] [11]
among others. The findings in the three studies shows that import demand increased with an increase in the relative import prices for these countries in the
1970’s i.e., Hondurus, Syria, India, Venezuela and Nigeria. These results suggest
that trade openness makes it easier to substitute domestic production for import
substitutes thereby imports increasing prices on the domestic market. However,
given that these results contradict economic theory, we recommend that these
finding are further analyzed using more detailed sector specific data to establish
the behaviour of disaggregated import elasticities
The results of the ﬁrst lag of the consumer, intermediate and aggregate good
models are positive and statistically significant. This result implies that imports
of consumer, intermediate and aggregate goods in the previous period are an
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important determinant for imports in the present period. This result supports
economic theory which predicts that demand for imports in the previous period
influence demand for imports in the current period [11]. Furthermore, the elasticity are concentrated between 0.68 and 0.40 range, suggesting a comparable influence of the first lag import elasticity on the four import categories.
The coefficient of average tariff rate which is used as a measure for trade
openness is negative and statistically significant for the aggregate and disaggregated import models. The negative relationship implies that an increase in the
tariff rate leads to decrease imports of aggregate and disaggregated goods. The
average tariff rate elasticity are inelastic and concentrated between −0.009 and
−0.019 range. The results are expected and are in line with theoretical literature
which predicts that a decrease in tariff rates leads to an increase in import demand [7]. On the other hand the magnitude of these tariff elasticities appear
lower than elasticities computed by [7] suggesting a smaller influence of reducing tariff rate on imports of EAC countries. Consumer goods have the highest
average tariff rate elasticity, followed by capital goods and lastly intermediate
goods. These results are also consistent with the study findings by [11] which
further supports our study predictions.
As a robustness test, in Table 5 we control for the results of the average tariff
rate variable by introducing another measure for trade openness i.e., the trade
ratio to GDP. This variable is used for a robustness test since it’s correlated with
Table 5. Extended FMOLS and DOLS import models with trade ratio to GDP.

VARIABLES

Lag (1) dependent
variable

GDP per capita

Relative import prices

Exports

Trade ratio to GDP

REER

(1)

(2)

(3)

(4)

(5)

(6)

(7)

(8)

Consumer

Consumer

Intermediate

Intermediate

Capital

Capital

Aggregate

Aggregate

FMOLS

DOLS

FMOLS

DOLS

FMOLS

DOLS

FMOLS

DOLS

0.643*

0.432*

0.506*

0.506*

0.446*

0.281*

0.566*

0.357*

(0.066)

(0.072)

(0.066)

(0.066)

(0.119)

(0.126)

(0.075)

(0.077)

0.642*

0.432*

0.613*

0.665*

0.261**

0.298*

0.790*

0.572*

(0.136)

(0.071)

(0.125)

(0.132)

(0.107)

(1.048)

(0.135)

(0.175)

0.0871***

0.106*

0.0747

0.043*

0.0848**

0.0478*

0.0797

0.088*

(0.048)

(0.022)

(0.0465)

(0.019)

(0.0377)

(0.673)

(0.0491)

(0.022)

0.509*

0.198*

0.563*

0.267*

0.647*

0.655*

0.539*

0.231*

(0.0640)

(0.008)

(0.0620)

(0.070)

(0.0545)

(0.726)

(0.0646)

(0.087)

0.0153*

0.008*

0.010*

0.008*

0.021*

0.022

0.013*

0.011*

(0.0045)

(0.002)

(0.004)

(0.002)

(0.003)

(0.043)

(0.004)

(0.002)

−0.242*

−0.050*

0.071***

−0.007*

−0.144*

0.144

−0.165*

−0.004

(0.0431)

(0.041)

(0.0399)

(0.033)

(0.034)

(0.353)

(0.0423)

(0.042)

Observations

95

95

95

95

95

95

95

95

R-squared

0.936

0.962

0.867

0.971

0.960

0.978

0.902

0.965

Note: Standard errors in parentheses ***p < 0.10, **p < 0.05, *p < 0.01. The dependent variable for Models (1) and (2) is consumer goods (3) and (4) intermediate goods (5) and (6) capital goods while (7) and (8) is aggregate goods. The relative import price variables represents the respective relative import
prices for consumer, intermediate, capital and aggregate goods.
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import demand. The purpose is to find out whether using another measure of
trade openness the results remain valid. The results from this measure show that
with respect to aggregate and disaggregated goods the coefficient for trade ratio
to GDP is positive and statistically significant. This results supports results obtained under the average tariff rate which implies that trade openness positively
influences import demand. The results are expected and are in line with theoretical and empirical literature which predicts that an increase in trade openness
leads to an increase in import demand [7] and [10]. The overall implication of
these finding is that trade openness has led to an increase in import demand for
the five EAC countries.
The coefficient for exports is positive and statistically significant for the aggregate and disaggregated import models. The positive relationship implies that
an increase in exports increases imports of aggregate and disaggregated goods.
The export elasticity are inelastic and concentrated between 0.77 and 0.33 range.
The size of the disaggregate export elasticities are higher than aggregate export
elasticities, which suggests that aggregated elasticities could mask important
characteristics in data [10]. Capital goods have the highest export elasticity,
while intermediate and consumer goods have similar elasticities. These result
predicts that an increase in exports is likely to increase more demand for imports of capital goods as compared to consumer and intermediate goods. The
results are expected and are in line with theoretical and empirical literature
which predicts that a growth in exports leads to an increase demand for goods
used in the production process such as imports of intermediate goods [10].
However the size of export elasticities computed in this study appear lower than
elasticities computed by [7]. The lower elasticities could be attributed to disaggregation of data as well as lower incomes experienced in EAC countries. The
overall implication of these findings is that exports lead to an increase in import
demand for EAC countries.
The coefficient of real effective exchange rate is negative and statistically significant for the aggregate and disaggregated import models. The negative relationship implies that an increase in the real effective exchange rate decreases
imports of aggregate and disaggregated goods. The results are expected and are
in line with empirical literature by [12]; [9] and [13] who predicts that an increase in exchange rate leads to a decrease in import demand. The computed
real effective exchange rate elasticities are inelastic and concentrated between
−0.009 and −0.019 range. The size of the disaggregate real effective exchange rate
elasticities are higher than aggregate price elasticities, which supports the assumption that disaggregated import elasticities mask important characteristics
in data. The disaggregated import elasticities appear similar suggesting a comparable influence of the real effective exchange rate on disaggregated imports.
Capital goods have the highest real effective exchange rate elasticity, followed by
consumer goods and lastly intermediate goods. These results are expected and
are in line with the study predictions. The size of the real effective exchange rate
elasticity are bigger than elasticities computed by [9] for Kenya and Uganda
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during the early stages of EAC integration. On the other hand the real effective
exchange rate elasticities computed in this study are lower than elasticities computed for developed countries. The overall implication of this finding is that real
effective exchange rate has led to a decrease in import demand for the five EAC
countries.

5. Conclusions and Policy Recommendations
5.1. Conclusions
Despite the well-known gains from trade, the effects of trade openness are a priori ambiguous. For this reason it’s important to establish effects of trade openness on both aggregate and disaggregated import demand for any country
opening its borders to trade. This paper establishes the effects of trade openness
on aggregate and disaggregated import elasticities for EAC countries. The paper
uses the FMOL and DOLS panel data analysis techniques to estimate import
elasticities, which is an important contribution of the paper to trade openness literature.
After testing for robustness of the results, our main findings show that the average tariff rate used as a measure for trade openness is negative and inelastic
with respect to aggregate and disaggregated imports. This result implies that tariff rates negatively influence demand for imports. The policy implications from
this result are that governments of EAC countries should use trade openness reforms, particularly the tariff rate to minimize the importation of goods that can
be produced locally. This will help in managing the balance of trade.

5.2. Policy Recommendation
The policy implications from this result are that governments of EAC countries
should use trade openness reforms, particularly the tariff rate to minimize the
importation of goods that can be produced locally. This will help in managing
the balance of trade.

5.3. Limitations of the Study
In this study, we have found that there are a number of directions which could
be explored in future research. First, the use of highly disaggregated sector specific data. This will provide a more complete picture of effects of trade openness
on disaggregated import demand. Furthermore; so many others factors that influence import demand could be analysed i.e., how institutional factors such as
customs procedures affect import demand. Lastly the data set used in this study
covers the period in which EAC countries had implemented the EAC Customs
Union i.e. 1994 to 2012, this period could be extended to cover the implementation of the EAC Common Market.
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