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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 the effects of 
trade openness on different sources of government revenue for any country 
opening its borders to trade. This study sought to establish the effects of 
trade openness on different categories of taxes. A panel data cointegration 
technique that uses the Fully Modified Ordinally Least Squares and Dyna- 
mic Ordinally Least Squares were employed. The data are annual cross 
country panels of East Africa countries covering the period 1994-2012. The 
data were obtained from the IMF’s International Finance Statistics, the 
African Development Bank’s African Economic Outlook and the World 
Bank’s World Development Indicators. We found that the average tariff rate 
used as a measure for trade openness positively influences total tax, indirect 
tax and trade tax while the average tariff rate squared is negative, illustrating 
a “Laffer effect” for the three tax categories. The relationship between trade 
openness and direct taxes is found to be insignificant. The policy implica-
tion is that governments of EAC countries should asymmetrically imple-
ment trade openness policies, particularly lowering the tariff rate to help in 
improving tax performance. 
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1. Introduction 

The latter part of the twentieth century has been associated with substantial ex-
pansion in trade flows, capital movements as well as mobility of labour across 
borders. During the period world trade in goods and services has grown dra-
matically from about US $6.199 trillion in 1994 to approximately US $26.02 tril-
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lion in 2012. This reflects a growth rate of 76.1 percent [1]. For the period, world 
trade grew on average nearly twice as fast as world production, suggesting that 
countries are increasingly 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 ap-
proximately US $36.78 billion in 2012. This shows a growth rate of 88.1 percent 
[1]. An analysis of the growth rate suggests that EAC countries have a higher 
trade growth rate in contrast to the world trade. The above statistics indicates 
that for the period, EAC countries trade grew much faster than world trade. 

Accordingly, the [2] identifies three major reasons for the growth in world 
trade; and these reasons are likely to continue increasing growth in trade in the 
medium and long term. The first reason is that improvements in the technology 
of transportation and communication have greatly reduced the costs of trans-
porting goods, services as well as factors of production. Additionally, the in-
creasing convergence of tastes and preference of individuals and societies has 
increased demand for goods and services across countries. Lastly, the global 
economic cooperation has led to trade openness or reduction and removal of 
barriers to free trade. These three reasons have influenced the growth in world 
trade [2]. In this paper we discuss the influence of trade openness or reduction 
and removal of barriers to free trade on EAC countries. 

The increasing prominence of trade openness is motivated by four major 
gains; however, there are considerable overlaps among them [2]. These gains 
come from unilateral trade openness policies as well as from trade openness pol-
icies that take place through regional and multilateral negotiations. The five ma-
jor gains from trade openness are presented below; to begin with, trade openness 
allows countries to export those goods and services that they make efficiently 
and to import those goods and services that they make inefficiently. Next, trade 
openness results in lower prices, enabling an increase in real income which in-
creases consumer and producer welfare. In the same way, trade openness leads 
to gains in total factor productivity i.e., freer trade exposes countries to new 
production technologies that foster higher productivity at both firm and indus-
try level. Lastly, trade openness enables low income countries to raise their in-
come levels towards high income countries [3] and [4]. These four factors have 
influenced the increase in trade openness across countries.  

Theoretically, the influence of trade openness on imports and revenue per-
formance is considered to be an indirect outcome. This indirect outcome is de-
rived from the response of consumption and production decisions to price 
changes, of which the price changes are triggered by trade reforms [5] [6] [7]. 
For example, a reduction in import tariffs is likely to influence imports and rev-
enue performance depending on the elasticity of import demand and price elas-
ticity of supply for import substitutes i.e., if the demand for imports is inelastic 
it’s likely that import volumes and revenue performance 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 and revenue per-
formance will increase owing to changes in import tariffs and prices. 
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This theoretical relationship has been examined by [4] [7]-[12] among others. 
This literature can be summarized into two groups, the first group shows that 
removal of barriers to free trade increases revenue performance while the second 
group shows that removal of barriers to free trade leads to a decline in revenue 
performance. 

An example of studies in the first group are presented below; Firstly, [3] using 
panel data on developing countries concludes that structural factors such as 
GDP per capita, share of agriculture to GDP, trade openness and foreign aid sig-
nificantly increase revenue performance in developing countries. The study 
shows that trade openness has a strong positive relationship with total revenue 
performance. However the inadequacy of this study is that it focusses on total 
revenue performance and ignores the influence of trade openness on disaggre-
gated categories of taxes such as direct and indirect taxes.  

Secondly, a study by [13] using a set of factors that influence revenue perfor-
mance suggest that revenue performance is higher in more open and less agri-
cultural dependent economies that are less populous and peaceful. Overall this 
study shows that trade openness has a positive relationship with trade taxes and 
GDP per capita. 

On the other hand studies in the second group which shows that removal of 
barriers to free trade increases imports but leads to a decline in revenue perfor-
mance. These include; In the first place, [14] examining the relationship between 
tariff reform and trade taxes in Uganda shows that exchange rate depreciation 
has had a pass through effect to the domestic market price of imports and this 
increases trade taxes in the short run but reduces trade taxes in the long run. 
This study predicts that trade openness will to some extent decreases revenue 
performance. The shortcoming of this study is that it does not consider other 
key categories of taxes that influence overall revenue performance such as direct, 
indirect and total revenues. 

Next, [10] examining the fiscal effects of tariff reduction for Caribbean com-
munity concludes that Caribbean countries have experienced revenue shortfalls 
as a consequence of trade openness. Similarly [15] examining the fiscal effects of 
tariff reforms on Uganda’s trade with EAC countries concludes that Uganda has 
experienced revenue shortfalls as a result of reducing its import tariff rates. 
However the shortcoming of this study is that it only considers effects of trade 
openness on import tariff and it does not consider other key categories of taxes 
that influence overall revenue performance such as direct and indirect tax reve-
nues. Also, [19] using a panel of 117 countries over a 32-year period, examine 
[16] theory of tax structure development which states that as countries develop 
they progressively change their tax structure to adopt it to the changes in eco-
nomic structure. More specifically the countries tend to replace trade revenue 
with domestically based revenues. In relation to this theory [17] show that low 
income countries have not recovered from domestic taxes the revenues they 
have lost from trade openness. Nonetheless the study shows that the replace-
ment of trade taxes with domestic taxes has become higher than previous studies 
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have suggested. 
In addition, [11] examining the argument that trade openness depresses the 

revenue performance in developing countries show that low income countries 
and upper middle income countries have experienced declining revenues on 
account of trade openness. They conclude that trade openness leads to falling 
direct and trade revenues and that the structural characteristic of low income 
and developing countries have been significant in explaining the decline in rev-
enue performance. Lastly, [18] examining the relationship between trade open-
ness and revenue performance in sub-Saharan Africa, conclude that trade 
openness raises overall taxes in French colonies of Africa (CFA franc coun-
tries), though the disaggregated tax outcome suggest that trade openness raises 
trade taxes but lowers indirect taxes. To sum it all up, from the above litera-
ture, it’s clear that trade openness affects revenue performance, the effects are 
either negative or positive depending on the economic structures of an econ-
omy or region. 

In the case of EAC countries despite implementing trade openness reforms, 
hitherto there are no studies that investigated the effects of trade openness on 
different categories of taxes. Studies by [13] and [14] have only investigated ef-
fects of trade openness on trade taxes and do not consider effects of trade open-
ness on other key categories of taxes. 

Furthermore, according to [8] 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 the Figure 1 we con-
clude that EAC countries have experienced a reduction in tariff rates which re-
flects an increase in the level of trade openness. 
 

 
Figure 1. EAC countries average tariff rate. Source: World development indica-
tors, world bank, April 2014. 
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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 [2]. These reforms have involved the reduction of 
tariff and non-tariff barriers across EAC countries. 

Correspondingly, according to Figure 2 the revenue performance measured 
by the tax to GDP ratio shows that for the period 1994 to 2012, revenue in-
creased however, despite the increase in revenue performance, the EAC coun-
try’s average total tax to GDP ratio that stands at 12.52 percent is less than the 
sub-Saharan Africa average total tax to GDP ratio of 16.1 percent [15]. The low-
er EAC country’s average total tax to GDP ratio appears to imply that EAC 
countries are experiencing low revenue performance as compared to other sub- 
Saharan African countries. 

From economic theory and literature, it appears that the lower tax perfor-
mance and higher levels of import demand could be driven by increased levels of 
trade openness. Therefore this study attempts to answer the question how does 
trade openness affect revenue performance for the 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 but also reduces an array of taxes charged at impor-
tation. 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 fos-
ter high productivity at both firm and industrial level; thereby lowering import 
for certain categories of imports but also increasing domestic productions and 
revenue performance. 
 

 
Figure 2. EAC Revenue to GDP ratio. Source: World Development Indicators, 
World Bank, April 2014. 
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In the case of EAC countries, despite implementing trade openness reforms  
the revenue performance measured by the tax to GDP ratio shows that EAC 
countries are experiencing lower revenue performance as compared to the aver-
age sub Saharan Africa revenue performance. This is expected to cause limited 
funding for government, if revenue performance are not improved. 

If the low tax performance is not improved, EAC countries will have to review 
their trade openness policies in order to avoid problems associated with limited 
funding for government. Thus, it’s imperative that evidence regarding the influ-
ence of trade openness on tax performance is provided given the strategic im-
portance of taxes to development of EAC countries. 

2. Literature Review 
2.1. Literature on Direct Taxes 

The literature on tax performance indicates that direct taxes are composed of 
personal income taxes, corporate income taxes, rental income taxes, withholding 
taxes and capital gains taxes. The revenue from these tax handles are defined as 
income taxes or direct taxes [14]. 

The theoretical linkage between trade openness and direct taxes is likely to 
be through price change or economic growth. This relationship has been ex-
amined by a number of studies such as [4] [8] [16] among others. Amongst 
these studies [8] points out that trade openness is related to high levels of eco-
nomic growth and that countries that have opened up to trade have increased 
their levels of growth and income taxes. Another study by [4] investigates the 
effects of trade openness on income taxes by applying the gravity model. They 
find that trade openness substantially raises income. They predict that since a 
one percent increase in the shares of imports and exports in GDP leads to a 
one-half to two percent increase in income per person. This implies that trade 
openness which induces higher volumes of trade is associated with higher in-
comes.  

A study by [15] uses a gravity model and shows that trade openness increas-
es trade flows, which further supports the hypothesis that trade openness leads 
to an increase in trade volumes and economic growth. Additionally the growth 
in the economy is likely to have a direct impact on income taxes, this happens 
when higher per capita income leads to widening of the tax base for income 
taxes. For example, [16] provides a solid theory supporting a causal relation-
ship between per capita income and tax level in his tax base and tax handle 
theory. He states that an increase in per capita income raises the size of public 
sector which in turn increases a country’s tax base and taxable capacity. Ref-
erence [17] and [18] demonstrates the association between economic growth 
and tax by using regression analysis and found that overall tax is positively in-
fluenced by the level of per capita income. Although the correlation is not 
strong, he finds that per capita income has a positive impact on personal income 
tax. 
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In another study by [7] he points out that income taxes may be difficult to 
mobilize in low income countries because of the high administrative costs and 
other structural constraints. In low income countries, income taxes are relatively 
easy to evade because most developing countries generally have weak penalty on 
tax evasion. There also other structural challenges that increase the ease of tax 
evasion. Therefore, in developing and less developed countries, income tax is 
usually levied on wages of public sector employees, foreign corporations and a 
few small and medium enterprise [7]. These factors depress the income tax base, 
resulting in a narrower base in developing countries than in developed coun-
tries, and hence lower tax from this tax category irrespective of trade openness 
efforts. 

2.2. Literature on Indirect Taxes 

The literature on indirect taxes shows that indirect taxes are composed of Value 
Added Tax (VAT) or Commercial Transaction Levy and Sales tax as well as 
Excise tax [14]. These taxes are considered to be a good solution for offsetting 
the decrease in tax arising from changes in the international trade tax regime 
because they have a broader tax base as compared to income taxes [15]. 

According to [15] the relationship between trade openness and consumption 
tax is more complicated to assess as compared to the relationship between trade 
openness and income taxes. This is because the effects of trade openness on in-
direct taxes depends on many factors such as the price elasticity of demand for 
imports and the price elasticity of supply of import substitutes [15]. For exam-
ple, when import tariffs are reduced, the relative price of imports to import 
substitutes may also decrease, which may make domestic consumers switch to 
consumption of more imports. Consequently this may lead to a decrease in taxes 
collected from domestically produced import substitutes and an increase in taxes 
from imports. 

The effect of trade openness on indirect tax can also be viewed through its 
impact on economic growth. For example, the assumption that tax bases grow as 
economic growth proceeds also true for the consumption tax. The growth in the 
economy is also related to the growth in the consumption tax base [15]. There-
fore consumers should have more income in their hand as the economy grows, 
which means that there is higher purchasing power and higher demand for do-
mestic consumption. 

However, surprisingly, the results shown in [7] state that there is no correla-
tion between consumption taxes and income per capita. Despite the result in this 
study, [10] shows that a countries size plays an important role in determining 
the domestic consumption tax. Furthermore, [15] show that consumption taxes 
are more significant tax source in the bigger countries than in the smaller coun-
tries. In the same way the amount of consumption taxes collected depends di-
rectly on the domestic consumption, that is, larger countries tend to have a high 
population and a large domestic market whereas smaller countries seem to have 
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a smaller population and their size of domestic market is smaller. As a result, 
switching sources of tax from trade tax to a broad-based consumption tax, al-
though applicable for developed countries, may cause fiscal problems for devel-
oping and less developed countries which have smaller market sizes. There for 
the impact of trade openness ought to be evaluated. 

2.3. Literature on Trade Taxes 

According to literature trade taxes are composed of import and export taxes as 
well as a broad array of taxes charged on goods and services at the point of im-
port or export [14]. Trade tax is thought to decline after countries open up their 
trade tax regime. Economic theory points out that the reduction in import tariff 
often leads to a decline in trade tax especially for small open economies [3]. A 
number of empirical studies have been undertaken to assess these effects, most 
of the studies have used tax share in GDP as the dependent variable with differ-
ent combinations of explanatory variables. For example, [10] investigates the ef-
fects of trade openness on trade tax in the Caribbean community. The study 
finds evidence that trade openness in the Caribbean countries lead to a reduction 
in trade tax. 

Reference [3] studies the principal determinants of tax performance across 
developing countries by using a broad dataset of 105 countries over 25 years. In 
his study he noted that per capita GDP, agriculture share in GDP, trade open-
ness, foreign aid, corruption, political stability, the share of direct and indirect 
taxes are significant in determining tax performance. The paper concluded that 
tax collections are low in countries, which heavily depend upon taxing goods 
and services, while countries that depend on income taxes have high outturn of 
tax. However for countries that have opened up there trade regimes, trade taxes 
appear to have declined. 

Similarly [8] proposes that if trade openness is accompanied with a reduction 
in tariff dispersion, then tax revenue may increase. The rationale is that a reduc-
tion in the dispersion of tariff is often done by lowering the higher tariff and in-
creasing lower tariff in order to obtain average values. The study further propos-
es that if the initial tariff rates are high, then tariff reduction may lead to an in-
crease in tax revenue since price elasticities of demand and supply are not con-
stant over the entire range of prices. 

The above effect can be illustrated by a Laffer curve, which shows the rela-
tionship between tax revenue and tariff restrictions (Figure 3). The illustrations 
shows that when the initial tariff rate is prohibitively high, the trade volumes are 
likely to be severely bottled-up and tax will be low. As such reducing tariffs will 
lead to a substantial increase in trade volumes and a decrease in the incentive to 
evade taxes. However, if there is a further tariff reduction after trade is fairly li-
beralized at the tax maximizing rate the increase in trade volume will not be 
large enough to offset the lower tariffs and now the direct effect of tariff reduction  
will result in the loss of taxes. As a result, overall tariff revenue will decrease [8] 
[19] [20] [21]. 
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Figure 3. Laffer curve. Source; Laffer (2004). 
 

Economic theory proposes that the higher the tariffs, the higher the tax eva-
sion since evasion leads to high marginal benefit for tax payers. Reference [22] 
shows that a one percent increase in tariff rates is associated with a three percent 
increase in tax evasion. The assumption is that tariff reduction raises the costs 
for tax evaders and hence lowers the level of tax evasion. Therefore reduction in 
tariff brings an increase in tax revenue [23]. 

Among the studies conducted on trade tax performance in the EAC is a study 
by [24]. The study examines the relationship between tariff reforms and customs 
revenue by explicitly capturing the institutional features of decision making in 
Uganda. The study uses the Johansen multivariate approach and Error Correc-
tion Model to establish the long-run and short run relationship between trade 
openness and trade tax. The results show that exchange rate depreciation has 
pass through effects to the domestic market price of imports which reduces 
trade tax to GDP ratio in the long-run, though it increases trade tax in the 
short term. 

2.4. Synthesis of the Literature 

The section provides a synthesis of literature on studies investigating effects 
of trade openness on tax revenue. This literature can be summarized into two 
groups, the first group shows that removal of barriers to free trade increases 
revenue performance [3] and [13], while the second group shows that removal 
of barriers to free trade leads to a decline in revenue performance [10] [15] 
[17] [24] among others. The studies have used the following data estimation 
techniques to estimate tax revenue functions i.e., Error Correction Model, 
Vector Error Correction Models, Auto Regressive Distributed Lag models, 
Fixed and Random Effects models as well as the General Method of Moments.  

The literature only examines the influence of trade openness on trade taxes 
but does not examine the influence of trade openness on other tax categories 
such as direct and indirect taxes for EAC countries. As such, despite imple-
menting trade openness reforms in the EAC countries, hitherto there are no 
studies that investigated the effects of trade openness on direct and indirect 
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taxes for EAC countries. This study contributes to trade literature by undertak-
ing a study that estimates the effects of trade openness on different tax categories 
in the EAC countries. 

3. Methodology for Estimating Tax Revenue Functions 
3.1. Model Specifications 

Analysis of tax literature by [3] [11] [25] [26] [27] [28] reveals that studies look-
ing at tax performance have used a variety of methods. The most commonly 
used approach is the behavioral approach. The approach was proposed by [27] 
and [29] to measure tax performance. The approach regresses the tax to GDP ra-
tio on a set of variables that serve as proxies for a country’s tax handles. In a 
functional form, the tax function is presented below; 

( )t t tT Y f V=                           (3.1) 

where, 

tT  = tax performance. 

tY  = real GDP. 

t tT Y  = tax to GDP ratio. 

tV  = vector of tax handles.  
t  = is a time subscript.  
We rewrite Equation (3.1) into an econometric form i.e.  

1 2t t t tT Y Vβ β ε= + +                       (3.2) 

where; 

( )1 and 2β  = are coefficients for the tax performance variables. 

tε  = is the error term. 
Tax performance is considered as an endogenous variable while the vector of 

tax handles are considered as exogenous variables. Equation (3.2) is transformed 
into Equation (3.3) where the endogenous and exogenous variables are intro-
duced. Hence, total tax, indirect, direct and trade tax functions can be expressed 
as follows: 

0 1 2 3 4

5 6 7

t t t t t t

t t t t

T Y Urban GDP Aid REER
Inflation Agric Debt

β β β β β
β β β ε

= + + + +

+ + + + +
         (3.3) 

where; 

t tT Y  = Total tax, direct, indirect and trade tax to GDP ratio. 

tUrban  = Share of urban population to the total population. 

tGDP  = GDP per capita.  

tAid  = Aid per capita. 

tREER  = Real effective exchange rate. 

tInflation  = Consumer Price Index. 

tAgric  = Share of agricultural sector to GDP.  

tDebt  = Debt stock as a percentage of Gross National Income. 
t  = is a time subscript.  

tε  = is the error term. 
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To establish the effects of trade openness on different categories of taxes for 
EAC countries, we convert model to a panel estimation and also introduce the 
average tariff rate alongside other control variables. These variables are drawn 
from literature as proposed by [3] [11] [25] [26] [27] [28] among others. 

Based on the literature the average tariff rate, average tariff rate squared, 
government effectiveness, rule of law, regulatory quality and control of cor-
ruption are introduced into the tax function in Equation (3.3). Therefore Equ-
ation (3.3) becomes Equation (3.4) which is the tax function that establishes 
the effects of trade openness for EAC countries. The equation is expressed as 
follows: 

0 1 2 3 4 5
2

6 7 8 9 10

11 12 13

it it it it it it it

it it it it t

it it it it

T Y Urban GDP Aid REER Inflation

Agric Debt ATR ATR GE
LAW RQ CC

β β β β β β

β β β β β
β β β ε

= + + + + +

+ + + + +

+ + + +

   (3.4) 

where, 

it itT Y  = Total tax, direct, indirect and trade tax to GDP ratio. 

itUrban  = Share of urban population to total population. 

itGDP  = GDP per capita.  

itAid  = Aid per capita. 

itExch  = Real effective exchange rate. 

itInflation  = Consumer Price Index. 

itAgric  = Share of agricultural sector to GDP.  

itDebt  = Debt stock as a percentage of Gross National Income. 

itGE  = Government effectiveness. 

itLAW  = Rule of law. 

itRQ  = Regulatory quality. 

itCC  = Control of corruption. 

itε  = is the error term. 
t  = is a time subscript.  
i  = 1, 2, 3, 4, 5. 

3.2. Data Type and Sources 

The study employs a cross country panel which includes the following countries; 
Burundi, Kenya, Rwanda, Tanzania and Uganda. Data on the total tax to GDP, 
indirect tax to GDP, direct tax to GDP and trade tax to GDP are obtained from 
the Africa Economic Outlook, Statistical Annex, however the data range is li-
mited only to period since the year 1994 which became the base year for this re-
search. Data on share of urban population to the total population, average tariff 
rate, debt stock, share of agriculture sector to GDP, inflation, real effective ex-
change rate and foreign aid are obtained from the World Bank’s World Devel-
opment Indicators (WDI). Data on political stability, government effectiveness, 
regulatory quality and rule of law are obtained from the World Bank’s World-
wide Governance Indicators (Table 1). 

The use of panel data offers several advantages in econometric analysis, first, 
panel data contains more degrees of freedom and more sample variability, hence  
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Table 1. Description of the data set used in tax models. 

Variable Source 

Net total tax GDP ratio 
Annual data from Africa Economic Outlook, Statistical Annex, 

April 2014. 

Net indirect tax GDP ratio 
Annual data from Africa Economic Outlook, Statistical Annex, 

April 2014. 

Net direct tax GDP ratio 
Annual data from Africa Economic Outlook, Statistical Annex, 

April 2014. 

Net trade tax GDP ratio 
Annual Data from Africa Economic Outlook, Statistical Annex, 

April 2014. 

GDP per capita 
Annual data from World Bank, World Development Indicators 

(WDI), July 2013. 

Debt stock as a percentage of 
Gross National Income 

Annual data from World Bank, World Development Indicators 
(WDI), July 2013. 

Share of urban population to 
the total population 

Annual data from World Bank, World Development Indicators 
(WDI), July 2013. 

Share of agricultural sector 
to GDP 

Annual data from World Bank, World Development Indicators 
(WDI), July 2013. 

Trade ratio to GDP World Bank, World Development Indicators (WDI), July 2013. 

Aid per capita 
Annual data from World Bank, World Development Indicators 

(WDI), July 2013. 

Consumer Price Index 
Annual and quarterly data from IMF’s International Finance 

Statistics (IFS), July 2013. 

Average tariff rate 
Annual data from World Bank, World Development Indicators 

(WDI), July 2013. 

Average tariff rate squared We take the square root of the average tariff rate series. 

Real effective exchange rate 
Annual and quarterly data from IMF’s International Finance 

Statistics (IFS), July 2013. 

Voice and Accountability 
Worldwide Governance Indicators, 2014.  

www.govindicators.org  

Political Stability & Absence 
of Violence/Terrorism 

Worldwide Governance Indicators, 2014.  
www.govindicators.org  

Government Effectiveness 
Worldwide Governance Indicators, 2014. 

 www.govindicators.org  

Regulatory Quality 
Worldwide Governance Indicators, 2014.  

www.govindicators.org  

Rule of Law 
From Worldwide Governance Indicators, 2014. 

www.govindicators.org  

 
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 in-
formation on both the inter-temporal dynamics and the individuality of the ent-

http://www.govindicators.org/
http://www.govindicators.org/
http://www.govindicators.org/
http://www.govindicators.org/
http://www.govindicators.org/
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ities, it is capable of controlling for the effects of missing or unobserved va-
riables.  

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 oth-
ers. 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 
4.1. Panel Unit Root Tests 

The first step in the analysis is to establish the order of integration of the va-
riables. We use the [29] panel unit root test and the [30] panel unit root test. The 
results are reported under Table 2. The results show that the T-bar and the w 
(T-bar) test statistic of [30] panel unit root test fail to reject the null hypothesis 
of presence of unit roots at level for the following variables; total tax to GDP ra-
tio, indirect taxes to GDP ratio, direct taxes to GDP ratio, trade taxes to GDP ra-
tio, average tariff rate, share of agriculture to GDP, share of urban population to 
the total population and trade ratio to GDP. This suggests that the variables are 
non-stationary at level. 

On the other hand the null hypothesis of presence of unit roots at level for the 
following variable i.e., inflation, real effective exchange rate, regulatory quality, 
political stability, aid per capita, control of corruption and rule of law is rejected 
which suggests that the variables are stationary at level. When the non-stationary 
variables are transformed into first difference the [30] test reject the null hypo-
thesis of presence of unit roots which implies that the variables are stationary at 
first difference. 

The results of the [30] panel unit root test show that the Modified Chi 
Squared Pm panel unit root test fail to reject the null hypothesis of presence of 
unit roots at level for the following variables; total tax to GDP ratio, indirect tax-
es to GDP ratio, direct taxes to GDP ratio, trade taxes to GDP ratio, average ta-
riff rate, share of agriculture to GDP, share of urban population to the total pop-
ulation and trade ratio to GDP which suggests that the variables are non-statio- 
nary at level. When the variables are transformed to first difference the [30] pan-
el unit root test reject the null hypothesis of unit roots. This implies that the va-
riables are stationary at first difference and integrated of I(1). The other variables 
i.e., inflation, real effective exchange rate, regulatory quality, political stability, 
aid per capita, control of corruption and rule of law, implying they are integrated 
of I(1). 

4.2. Panel Cointegration Test 

We use the Kao panel cointegration tests to examine for presence of cointegra-
tion relationship in the variables in the tax functions. The ADF test statistic rejects  
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Table 2. Panel unit root test results. 

Variables 
IPS (2003) panel unit root 

test 

Maddala 
and Wu 
(1999) 

Order of  
integration 

 T-bar W (T-bar)   

Total tax to GDP −1.45 0.11 1.75 
I(1) 

∆Total tax to GDP −4.86* −4.72* 17.2* 

Indirect taxes to GDP −1.22 0.66 −0.24 
I(1) 

∆Indirect taxes to GDP −4.12* −4.32* 10.5* 

Direct taxes to GDP −1.43 0.48 2.11 
I(1) 

∆Direct taxes to GDP −5.40* −5.2* 22.68* 

Trade taxes to GDP −2.69 −2.04 5.33 
I(1) 

∆Trade taxes to GDP −5.93* −5.55* 28.44* 

Average Tariff Rate −2.71 −1.90 3.34 
I(1) 

∆Average Tariff Rate −6.15* −5.28* 13.74* 

Agricultural share to GDP 1.30 0.33 0.65 
I(1) 

∆Agricultural share to GDP −4.44* −4.63* 11.71* 

GDP per capita −1.39* 0.27* 20.31* I(0) 

Aid per capita −5.31* −4.64* 27.24* I(0) 

Trade ratio −0.62 2.24 0.02 
I(1) 

∆Trade ratio −3.35* −3.24* 13.04* 

Share of urban population to the 
total population 

−1.34 0.80 −0.59 

I(1) 
∆Share of urban population to the 

total population 
1.36* 0.368* 6.64* 

Real effective exchange rate −1.271 0.543 −0.71* I(1) 

∆Real effective exchange rate −0.462* 2.669* −1.94*  

Inflation −4.585* −3.030* 6.42* I(0) 

Regulatory quality −5.37* −5.12* 8.54* I(0) 

Political stability −6.40* −4.45* 31.06* I(0) 

Control of corruption −4.07* −4.12* 34.43* I(0) 

Accountability −5.66* −4.98* −0.59* I(0) 

Rule of Law −3.33* −2.54* 1.19* I(0) 

Note: In the specification of the tests above, we use constant and trend as the deterministic terms. We use 
one lag for total tax to GDP ratio, indirect taxes to GDP ratio, direct taxes to GDP ratio, trade taxes to GDP 
ratio, average tariff rate, share of agriculture to GDP, share of urban population to the total population and 
trade ratio to GDP for the IPS and Maddala and Wu. (*) denotes rejection of the null hypothesis at 1%. 

 
the null hypothesis of no cointegration at 1 percent level of significance for the 
variables in the four tax functions. This implies that there exists a long-run rela-
tionship in the variables in the tax functions. 

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 tax models are integrated of I(0) and I(1) but 
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also cointegrated. According to [31] and [32] the asymptotics of large T, large N 
panels are different from the asymptotics of small T and small N panels. There-
fore 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 Ordi-
nally Least Squares (FMOLS) and Dynamic Ordinally Least Squares (DOLS). Es-
timations for small T and large N panels rely on a combination of fixed effects 
estimators and instrumental variable estimators, such as the [1]. Reference [33] 
generalized method-of-moments estimator. The large N and large T panel esti-
mations, rely on the mean-group (MG) and pooled mean-group (PMG) estima-
tors [31]. 

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 lite-
rature we adopt the FMOLS and DOLS estimators. Reference [31] 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 shows the empirical results of the FMOLS and DOLS tax models. The 
models presented include; total tax, indirect taxes, direct taxes and trade taxes. 
The results from the regression estimation reveal the following findings. The 
coefficient for the average tariff rate that is used as a measure for trade openness 
is positive and statistically significant with respect to total tax, indirect and trade 
tax but insignificant for direct taxes. The positive results implies that when tariff 
are increased, total taxes, indirect taxes and trade taxes also increases. Next we 
examine the sign of the coefficient of average tariff rate squared to test if the 
Laffer curve effect exists for total taxes, indirect taxes and trade taxes. 

The results show that the sign of the coefficient of average tariff rate squared is 
negative and statistically significant for total tax, indirect and trade tax but in-
significant for direct taxes. This illustrate the expected “Laffer effect” i.e., the 
tax-maximizing tariff rate. Therefore, for countries in this panel the tax max-
imizing tariff rate is estimated at approximately 9.2 percent for total tax, 12.2 
percent for indirect tax and 14 percent for trade taxes for the period 1994 to 
2012. Thus, for countries in this group, an increase in tariff rates beyond these 
rate would result into a decrease in revenue for the three tax categories. The re-
sults are expected and are similar to findings from previous studies such as [20] 
who show that the increase in tariff rate can only increase tax revenue up to a 
certain rate thereafter tax revenue decreases. 

In Table 4 we control for the results of the average tariff rate variable by in-
troducing another measure for trade openness i.e., the trade ratio to GDP. The 
results from this measure show that with respect to total tax, indirect, direct and 
trade tax models, the coefficient for trade ratio to GDP is positive and statistically  
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Table 3. FMOL and DOLS tax models using average tariff rate. 

 (1) (2) (3) (4) (5) (6) (7) (8) 

VARIABLES 
Total tax/ 

GDP 
Total tax/ 

GDP 
Direct 

tax/GDP 
Direct 

tax/GDP 
Indirect 
tax/GDP 

Indirect 
tax/GDP 

Trade 
taxes/GDP 

Trade 
taxes/GDP 

 FMOL DOLS FMOL DOLS FMOL DOLS FMOL DOLS 

Urban Population 0.307* 0.296* 0.297* 0.342* 0.066 0.087* 0.187* 0.156** 

 (0.070) (0.09) (0.064) (0.067) (0.055) (0.062) (0.073) (0.076) 

GDP per capita 2.51* 1.854* −0.574 −0.663*** 0.633** 0.642** 0.784** 0.501 

 (0.46) (0.519) (0.387) (0.376) (0.330) (0.343) (0.441) (0.448) 

Debt/GNI −0.510** −0.140** −0.063 −0.058 −0.209* −0.219* 0.540* 0.138** 

 (0.06) (0.074) (0.055) (0.053) (0.047) (0.049) (0.059) (0.052) 

Foreign aid 0.15** 0.282 −0.208 0.232 0.105 0.124 0.241 0.178 

 (0.207) (0.264) (0.172) (0.191) (0.147) (0.175) (0.197) (0.211) 

Exchange rate −1.388* −1.433* −0.981* −0.638** −1.157* −1.069* 1.073* 0.895** 

 (0.412) (0.475) (0.343) (0.344) (0.292) (0.314) (0.393) (0.395) 

ATR 0.180*** 0.085 0.017 0.013 0.151* 0.104** 0.350** 0.343** 

 (0.093) (0.083) (0.078) (0.060) (0.066) (0.055) (0.178) (0.181) 

ATR squared −0.97*** −0.464 −0.295 −0.229 −0.066** −0.425** −0.012** −0.012 

 (0.510) (0.471) (0.425) (0.341) (0.362) (0.311) (0.070) (0.007) 

Inflation −0.028* −0.023* −0.127* −0.014** −0.013* 0.010 0.007 0.067 

 (0.008) (0.008) (0.006) (0.006) (0.001) (0.006) (0.011) (0.048) 

Agriculture −0.005** −0.051** −0.023** −1.016 −0.010 −0.004 −0.014 −0.09 

 (0.017) (0.019) (0.014) (0.014) (0.012) (0.013) (0.017) (0.018) 

Government effective-
ness 

−2.365* −2.002* 0.213 −0.335 −0.047 −0.167 −0.590 −0.856 

 (0.613) (0.735) (0.510) (0.533) (0.434) (0.486) (0.578) (0.644) 

Rule of law −0.136 0.278 0.543 1.055* 0.134 0.315* −1.581* −1.276** 

 (0.558) (0.714) (0.464) (0.518) (0.395) (0.472) (0.523) (0.032) 

Political Stability 0.065 −0193 −0.560** −0.420** −0.151 −0.193 0.200 0.253 

 (0.340) (0.317) (0.283) (0.230) (0.241) (0.210) (0.323) (0.270) 

Regulatory Quality −0.395 −0.328 −1.024** −0.903 −2.271* −1.942** −0.201 −0.060 

 (0.634) (0.798) (0.528) (0.579) (0.449) (0.527) (0.567) (0.629) 

Control of corruption 1.555* 1.221* 0.493 0.275 1.397* 1.258** 1.033 0.834** 

 (0.410) (0.470) (0.341) (0.341) (0.290) (0.311) (0.350) (0.368) 

R-squared 94.3 94.3 93.1 92.8 0.822 83.8 73.0 73.4 

Note: Standard errors in parentheses *p < 0.01, **p < 0.05, ***p < 0.1. The dependent variable for Models (1) and (2) is total tax of GDP ratio, (3) and (4) 
direct tax to GDP ratio (5) and (6) indirect tax to GDP ratio while (7) and (8) is trade tax to GDP ratio. 

 
significant. This implies that the trade ratio to GDP positively influences the four 
categories of tax. The result imply that trade openness leads to a growth in taxes 
for the four tax categories. The positive relationship is in line with findings from 
previous studies such as [8] and [21] these studies show that openness has a pos-
itive relationship with tax. From the result, we can conclude that an increase 
trade openness increases tax for countries in this group. 
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Table 4. FMOL and DOLS tax models using trade ratio to GDP. 

 (1) (2) (3) (4) (5) (6) (7) (8) 

VARIABLES 
Total tax/ 

GDP 
Total tax/ 

GDP 
Direct 

tax/GDP 
Direct 

tax/GDP 
Indirect 
tax/GDP 

Indirect 
tax/GDP 

Trade  
taxes/GDP 

Trade 
taxes/GDP 

 FMOL DOLS FMOL DOLS FMOL DOLS FMOL DOLS 

Urban Population 0.0329 −0.00408 0.00159 0.0156 −0.0024 −0.0361 0.0493 0.0704 

 (0.0385) (0.0647) (0.0408) (0.0702) (0.0227) (0.0411) (0.0333) (0.0700) 

GDP per capita 2.290* 2.183* 1.393* 1.805* 0.769* 0.765** −0.576* −1.113** 

 (0.233) (0.505) (0.247) (0.549) (0.138) (0.321) (0.202) (0.547) 

Debt/GNI −0.0851 −0.179 −0.0119 0.130 −0.0961** 0.0224 0.172* 0.149 

 (0.0647) (0.181) (0.0685) (0.197) (0.0382) (0.115) (0.0561) (0.196) 

Foreign aid 0.172 0.756*** −0.0226 −0.0769 0.00766 0.0388 0.211 0.579 

 (0.232) (0.426) (0.246) (0.463) (0.137) (0.271) (0.201) (0.461) 

Exchange rate −0.22*** −0.511*** −0.385* −0.492 −0.129*** −0.118 0.613* 0.871* 

 (0.126) (0.277) (0.133) (0.300) (0.0744) (0.176) (0.109) (0.299) 

Trade ratio to GDP 0.0390* 0.0513*** 0.028* 0.010* 0.0268* 0.0396** 0.016* 0.015* 

 (0.0109) (0.0274) (0.008) (0.006) (0.00646) (0.0174) (0.007) (0.006) 

Inflation −0.0140 0.00407 −0.0155 −0.0142 −0.0106 −0.00652 0.007 0.067 

 (0.0127) (0.0445) (0.0135) (0.0483) (0.00750) (0.0283) (0.011) (0.048) 

Agriculture −0.095* −0.0691 −0.0676* −0.105*** −0.0374* −0.0438 −0.0221 −0.0523 

 (0.0205) (0.0528) (0.0217) (0.0574) (0.0121) (0.0336) (0.0177) (0.0572) 

Government  
effectiveness 

−3.606* −4.571** −0.870 −0.186 −0.566 −0.0779 −0.431 0.657 

 (0.803) (1.832) (0.851) (1.990) (0.474) (1.163) (0.696) (1.983) 

Rule of law −0.846 −0.205 −0.851 −0.699 0.100 −0.286 −0.411 −2.327 

 (0.801) (1.768) (0.849) (1.921) (0.473) (1.123) (0.694) (1.913) 

Political Stability 0.286 0.625 −0.0123 −0.281 −0.162 0.220 −0.112 0.533 

 (0.355) (0.837) (0.376) (0.909) (0.210) (0.532) (0.308) (0.906) 

Regulatory Quality 1.585* 2.365** −0.146 −1.356 −0.417 −0.626 1.196* 1.944* 

 (0.482) (1.056) (0.511) (1.148) (0.285) (0.671) (0.418) (1.143) 

Control of  
corruption 

1.419* 1.709** 0.554 0.701 0.777* 0.722 −0.0427 −0.478 

Inflation (0.352) (0.723) (0.372) (0.786) (0.208) (0.459) (0.305) (0.783) 

R-squared 0.843 0.966 0.615 0.912 0.686 0.906 0.555 0.781 

Note: Standard errors in parentheses *p < 0.01, **p < 0.05, ***p < 0.1. The dependent variable for Models (1) and (2) is total tax of GDP ratio, (3) and (4) 
direct tax to GDP ratio (5) and (6) indirect tax to GDP ratio while (7) and (8) is trade tax to GDP ratio. 

 
The results from other variables used in the tax functions show that the coeffi-

cient for the ratio of urban population to total population is positive and statis-
tically significant with respect to total taxes, direct tax and trade taxes but insig-
nificant for indirect taxes. The result implies that an increase in urban popula-
tion increases total tax, direct taxes and trade taxes. Therefore an increase in the 
urban population is expected to increase total taxes, direct tax and trade taxes for 
this group of countries. The result is expected and it’s in line with study findings 
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by [11] who show that urbanization increase total taxes, direct tax and trade tax-
es for developing countries.  

The coefficient for GDP per capita is positive and statistically significant 
across the four tax categories. This suggests that an increase in GDP per capita 
increases total tax, indirect tax, direct tax and trade tax. The positive relationship 
between GDP per capita and tax suggests that a high level of development are 
associated with a higher ability for tax payers to pay taxes. This is accounted for 
by the fact that because income levels are so low in this group of countries, 
higher income facilitates increased trade and thus higher trade tax. This result is 
expected and it is in line with a study by [28] who that found that the capacity to 
collect and pay taxes increases with the level of development  

The coefficient for debt stock as a percentage of gross national income is neg-
ative and statistically significant with respect to total tax, direct tax and trade tax. 
The results shows that the debt stock as a percentage of gross national income is 
an important determinant of tax. The result suggests that an increase in debt de-
creases total tax, direct tax, indirect tax and trade tax for this group of countries. 
This result is expected and shows that an increase in debt decreases the tax base 
for the three tax categories. The results are similar to findings by [3] and [34] 
who show that government debt decreases tax performance in developing coun-
tries. 

The coefficient for foreign aid is positive and statistically significant with re-
spect to total tax but insignificant for direct, indirect and trade taxes. This im-
plies that foreign aid increases total tax. The result is supported by [3] who 
pointed out that if foreign aid comes primarily in the form of loans, then the 
burden of future loan repayments may induce policymakers to mobilize higher 
taxes. For countries in this group a large part of foreign aid is in form of conces-
sional and non-concessional loan that attract interest. This result is expected and 
it’s in line with previous studies such as [34] and [35] who find that foreign aid 
leads to an increase in tax performance for low income countries.  

The coefficient for inflation and real effective exchange rate are negative and 
statistically significant with respect to total tax, direct tax and indirect tax. The 
results implies that an increase in inflation and real effective exchange rate de-
creases tax performance. This result is expected and it’s similar to findings from 
previous studies such as [36]. The real effective exchange rate and inflation, sug-
gest that real exchange rate appreciation and higher inflation depress revenues, 
which is consistent with Tanzi’s hypotheses. The hypothesis observes that there 
is often an inverse relationship between a country’s tax revenue and the real level 
of its official exchange rate.  

The results on coefficient for the share of agriculture sector to GDP is negative 
and statistically significant with respect to total tax and direct taxes. For exam-
ple, a one percent increase in the share of agriculture sector could reduce reve-
nue performance by as much as 0.4 percent. The result implies that the agricul-
ture sector decreases tax from both tax categories. The possible explanation for 
this result is that the agriculture sector has small farmers that are notoriously 
difficult to tax and the sector does not generate large taxable surplus. In addition 
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many low income countries are unwilling to tax the agriculture sector because 
the agriculture sector provides food and livelihood for a larger part of the popu-
lation. The negative relationship is expected and is consistent with studies by [3] 
[26] [37] who show that in developing countries the agriculture sector negatively 
influences tax. 

The results on the governance indicators are mixed, the coefficient for rule of 
law has a negative and statistically significant relationship with respect to trade 
taxes. This implies that rule of law negatively influences trade tax in this group 
of countries. The variable rule of law reflects perceptions of the extent to which 
agents have confidence in and abide by the rules of society, and in particular the 
quality of contract enforcement, property rights, the police, and the courts, as 
well as the likelihood of crime and violence. The result suggest the group of 
countries need to improve their rule of law as a means of growing trade taxes. 

The coefficient of regulatory quality is negative and statistically significant 
with respect to indirect taxes and direct taxes. The result implies that the regula-
tory quality in EAC countries decreases indirect and direct taxes. The variable 
regulatory quality reflects perceptions of the ability of the government to formu-
late and implement sound policies and regulations that permit and promote 
private sector development. The negative relationship between regulatory quality 
and the two tax categories suggests that EAC countries need to undertake regu-
latory reforms to improve indirect taxes and direct taxes. The reforms could re-
late to the ease of doing business as well as harmonization of service delivery by 
government institutions. 

The coefficient for political stability shows a negative and statistically signifi-
cant relationship with respect to indirect tax. The variable political stability re-
flects perceptions of the likelihood that the government will be destabilized or 
overthrown by unconstitutional or violent means, including politically-moti- 
vated violence and terrorism. This result suggest that indirect taxes in the EAC 
countries are negatively affected by political stability. This result is supported by 
[3] who shows that a stable economy facilitates growth in revenue for low in-
come countries. 

The coefficient of control of corruption is positive and statistically significant 
with respect to trade taxes and indirect taxes. A reduction in corruption (imply-
ing an increase in the corruption index) would substantially increase trade taxes 
and indirect taxes. The result implies that the control of corruption increases 
trade taxes and indirect taxes. The variable control of corruption reflects percep-
tions of the extent to which public power is exercised for private gain, including 
both petty and grand forms of corruption, as well as “capture” of the state by 
elites and private interests. The positive result suggests that control of corruption 
in EAC countries could improve indirect and trade tax performance. 

5. Conclusions and Policy Recommendations 
5.1. Conclusions  

Despite the well-known gains from trade, the effects of trade openness are a pri-
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ori ambiguous. For this reason, it’s important to establish effects of trade open-
ness on different sources of government revenue for any country opening its 
borders to trade. This study establishes the effects of trade openness on direct, 
indirect, trade as well as total tax revenue. 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 East 
Africa countries covering the period 1994-2012. The data were obtained from 
the IMF’s International Finance Statistics, the African Development Bank’s 
African Economic Outlook and the World Bank’s World Development Indica-
tors and the World Governance Indicators, 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 ta-
riff rate positively influences total tax, indirect and trade taxes but the relation-
ship between the tariff rate and direct taxes is found to be insignificant. The sign 
of the coefficient of average tariff rate squared is negative and statistically signif-
icant for total tax, indirect and trade tax. The results illustrate the expected “Laf-
fer effect” i.e., the tax-maximizing tariff rate. The tax maximizing tariff rate is es-
timated at approximately 9.2 percent for total tax, 12.2 percent for indirect tax 
and 14 percent for trade taxes for the countries in this panel. Thus, for countries 
in this group, an increase in tariff rates beyond these rates would result into a 
decrease in revenue for the three tax categories. 

In addition to the trade openness variable, the following variable are found to 
positively influence taxes in EAC countries, including average tariff rate, trade 
ratio to GDP, GDP per capita, the ratio of urban population to total population, 
foreign aid and control of corruption. While the following variables are found to 
negatively influence tax performance i.e., debt stock as a percentage of gross na-
tional income, inflation, real effective exchange rate, share of agriculture sector 
to GDP, regulatory quality, political stability and rule of law. 

5.2. Policy Recommendations 

The policy implication is that governments of EAC countries should implement 
trade openness policies, particularly reducing of the tariff rate to help in im-
proving tax revenue performance. 
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