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Abstract

Based on a theoretical consideration of economic growth model, this study empirically investi-
gates the direct and indirect impact of corruption on economic growth by incorporating the cor-
ruption index in the growth model in the case of Egypt. The model provides a simple theoretical
framework in which the level of corruption as well as the effects of corruption on output variables;
forging direct investments, government expenditure, openness and political instability are identi-
fied. Our main result provides empirical evidence suggesting that corruption increases inefficien-
cies in government expenditure and reduces investment and human capital, leading to a negative
impact on output. In addition, the human capital, openness and political instability are the most
important channel variables, through which corruption is likely to reduce growth.
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1. Introduction

Over the past years, the question of the economic consequences of corruption on economic growth has long
been a subject of analysis and debate. The analysis and debate are essentially focused on the effect of corruption
on economic growth. In previous literature, several studies have generally found a negative relation between
corruption on one hand and investment and growth on the other hand [1]-[3]. Currently, different organizations
view corruption as a major obstacle to good policy making [4]. Other papers claim that if corruption is likely to
affect economic growth, its effect would be transmitted indirectly via its impacts on the standard determinants of
economic growth. This fact was reinforced by the results of a number of studies that explicitly argued that the
total effect of corruption on economic growth could be decomposed into a direct impact and a set of indirect ef-
fects manifested by a number of transmission variables [5]-[7].
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Corruption can affect economy on different ways, and it is important to understand the range and diversity of
the mechanisms involved. There is a wide consensus among economists that corruption distorts relative prices,
discourages savings and investment, and hinders economic growth and development [8] [9]. Despite a consid-
erable number of theoretical and empirical studies, there is still no agreement on the different ways in which
corruption might affect economic growth.

[10] studied the impact of corruption on economic growth and argued that corruption distorts incentives and
encourages talented people to engage in more profitable rent-seeking activities instead of socially productive ac-
tivities. The diversion of talent from productive to rent-seeking activities (i.e. extracting bribes) will hamper
economic growth. On the other hand, some studies claim that corruption in an economy acts like a grabbing
hand that increases the costs of carrying out business activities and therefore increase the costs of foreign in-
vestments and will, therefore, discourage FDI for both developed and developing countries [11]-[17]. [18] [19]
examined the impact of corruption on human development and found that corruption might compromise human
development through a deterioration in the scale of public health and education programs. Others argued that
corruption might lead to a general misallocation of public expenditures as certain areas of spending (military
spending) were targeted more for their capacity to generate bribes than their potential to improve living stan-
dards [20] [21]. Furthermore, other authors including [22] [23] have provided similar evidence and reported that
the relationship between corruption and economic growth became statistically insignificant after controlling for
other important determinants of growth, such as investments, human capital, openness and political instability.

The main conclusion that can be derived from the above studies is that the relation between corruption and
economic growth is empirically very ambiguous. Some studies find a significant negative effect of corruption on
growth; others show that the effect is statistically insignificant, while others show the effect to be heterogeneous
across countries with different institutional frameworks. This means that corruption is deleterious for economic
growth but the exact channels through which it affects economic growth are not resolved empirically. Based on
the main propositions of previous literature, we develop a new analytical framework to investigate the relation
between corruption and economic growth in Egypt and also highlight the mechanisms through which corruption
could affect growth. The channels under consideration include foreign direct investment, government expendi-
ture, human capital, openness, and political instability.

To our knowledge, there were few earlier studies examined the effect of corruption on economic growth in
Egypt. None of these papers used any econometric analysis to evaluate the effect of corruption on the economic
growth either in direct or indirect way. The main objective of this paper, therefore, is to analyze and estimate the
effect of corruption on economic growth by performing an econometric analysis with reference to the Egyptian
economy. The paper emphasises three questions: First, does corruption affect economic growth in Egypt? Sec-
ond, is there evidence of a negative correlation between corruption and economic growth? And third, what are
the main channels through which corruption affects economic growth?

In order to answer previous questions, this study quantifies both direct and indirect effect of corruption on
economic growth and also augments the prior literature by three ways: first, this study is an original effort using
time series analysis of data in Egypt over the period of 1990-2012. Second, Unit Root Test is used to test the or-
der of integration of the variables in the presence of structural breaks. Finally, the GMM estimation approach is
also applied to detect the direct and indirect relation between corruption and economic growth.

The remainder of this study is presented as follows. Section 2 presents the basic model, the data, and variables.
Section 3 presents the results. Section 4 offers some concluding remarks.

2. Model Specification
2.1. Basic Model

In our framework for investigating the growth mechanism, imagine an economy that produces only one good
and the population is constant, for simplicity normalized in size to one. Output is produced with a well-behaved
neoclassical production function with positive and strictly diminishing marginal product of physical capital. We
assume output depends upon the capital stock (k,) and human capital a (/,), which are paid their marginal
products. The production function is:

Y=K'H/ (L), 0<a<], (1)

where Y isoutput, K capital, L labor,and H the level of human capital. H# and L are assumed grow
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exogenously at rate g and 7. The model yields standard neoclassical results. That is, the growth rate of out-
put per capita is accelerated with increases in investments in physical capital and decreases in population growth,
depreciation rate of capital, and the initial level of output per capita. Following the Solow, the expected steady
state of capital-labor ratio is governed by

k= [s/(n +g+ 5)]1/(170[) 2)

where s denotes the propensity to save and ¢ the rate of deprecation of physical capital. Equation (2) yields
the steady-state capital-labor ratio is related positively to the rate of saving and negatively to the rate of popula-
tion growth. To get the growth of output per capita at the steady state level, substituting Equation (2) into the
production function and taking the log and differentiating with respect to the time, yields:

Iny, —Iny, =Inf, + g, +(a/(1-a))lns, - (a—(1-a))n(a+g+5) (3)

Equation (3) is what the Romer and Weil [24], the standard neoclassical results. That is, the growth rate of
output per capita is accelerated with increases in investments in physical and human capital and decreases in
population growth, depreciation rate of capital, and initial level of output per capita.

2.2. The Government

In this section, we model the effects of government expenditure on growth function as a part of the aggregate
economy. Denote total government expenditure by G, and corruption by ¢ . We can specify the government
expenditure function in term of corruption as following:

Gt(¢): Gte'”’ where 0<¢<l1 )

Equation (4) show that ¢ is the index of corruption in this model, and p determines the magnitude of the
effect of corruption on government expenditure. Following the [25] we consolidate the expenditure function in
the production function. And assume that the government expenditure is exogenous variable. The production
function is

v=k:H/(G,(()L) . 0<a=<l, )

Equation (5) can be interpreted in two different ways. The first one is the effect of changes in factor availabil-
ity, the growth component, which is related to the growth rates of capital and labor in the production function.
Another is the effect of social and technological changes, the development component, which is related to the
forces driving total factor productivity growth in the production function.

What is the most likely scenario empirically? Most empirical estimates conclude that output per capita is in-
creasing in the initial level of multifactor productivity, its growth, and physical and capital investment rates.
Higher initial levels of multifactor productivity increases output per capita and the higher the growth rate of
multifactor the higher the output per capita, as well. Higher investment rates increase the levels of physical and
human capital per capita, which then increases output per capita. Output per capita, however, is decreasing in
capital per capita depreciation. But we do not have any a priori expectation about the sign on the coefficient of
corruption.

3. The Data, Modeling and Estimation Strategy

In this section we formulate an economic growth model—based on analytical framework outlined above—to
capture the causal mechanisms and transmission channels in the corruption-growth relationship. We use the
growth model introduced by [26], the model regresses output on investment, human capital, and a number of
other variables such as openness to trade, government expenditure variables and political stability. Formally, the
base model can be stated as follows:

Iny =a+ B,Inz+ , 6)

z=(i,h,g,x,s) @)

where y is the natural log of real GDP per capita, and z is the & x 1 vector of control variables that are de-
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rived from the growth theory or are expected to influence growth such as (investment (i), human capital (%),
government expenditure (g), openness to trade (x) and political instability (s)), u is the error term and
the parameters to be estimated are «, y, and 5 .

Then, we will add the corruption variable to the base model and estimate again the following equation:

Iny =a+ylnc+ g Inz + p, ®)

where ¢ is the corruption index. Comparing the results of estimating Equations (6) and (8) will capture the ef-
fect of corruption on economic growth and also provide support as to whether or not corruption impacts other
explanatory variables in the economic growth model. To obtain consistent estimates, we use log-linear specifica-
tion for our empirical purpose. The advantages of this system are well known. It gives a controlling for the ini-
tial income level and/or for other economic variables. On another hand, this model might be facing a problem
when estimated because the explanatory variables (e.g. corruption) may themselves be affected by the dependent
variable (i.e. growth). If endogeneity exists and is not addressed, reported estimates are likely to be biased up-
ward due to reverse causality. To overcome this problem, we used past values of endogenous regressors and
current values of strictly exogenous regressors as instruments. This method has been suggested by [27] and has
been used extensively in the growth literature. It is known as the General Method of Moments (GMM) estima-
tion, which exploits the linear moment restrictions of the model. It has been shown to be an efficient method of
instrumentation when there is not sufficient instrumentation data for the endogenous variables. The model speci-
fied above will be estimated using time series data on Egyptian economy. The paper used annual data from 1990
to 2012 gathered from the International Monetary Fund’s, International Financial Statistics, International Finan-
cial Statistics (IFS) 2013 CD-ROM, World Development Indicators (WDI) 2013 CD-ROM and Central Bank of
Egypt (various reports). We used the education and health expenditure as a proxy of human capital and the data
on Corruption Perceptions Index (CPI) has collected from Transparency International (various reports). This in-
dex ranges from zero to six, with higher scores indicating lower corruption levels. To measure political instabil-
ity (PI), we employ the political stability index drawn from Kaufman, Kraay and Mastruzzi [28] over the period
1996-2002. This index has been transformed on a scale that ranges between zero and five so that higher levels
correspond to more political instability instead of less as on the original scale.

In order to estimate the model-especially when working with the time series data, the series that belong to
variables should be stationary. Therefore; it is necessary to make test for unit roots to examine whether the series
for these two variables are stationary or not.

To overcome this problem, the first step of this study was to examine the stationary of the variables. If all the
variables are stationary [ (0), then there is no problem to estimate the coefficients using the variables with ini-
tial specification.” Most commonly used test for the integration order of variables is Augmented Dickey-Fuller
test [29]. This test is described by the following equations:

(ADF) AH =k+¢H,_ +Y 9AH,_ +¢,
i=1

where H is the variable under consideration, A is the first difference operator, ¢ captures any time trend,
g, 1is a random error, and n is the maximum lag length. The optimal lag length is identified so as to ensure that
the error term is white noise. If we cannot reject the null hypothesis ¢ =0 then we conclude that the series
under consideration has a unit root and is therefore non-stationary.

The results from the Augmented Dickey-Fuller test in Table 1 indicate that the null hypothesis of a unit root
in the time series cannot be rejected at a 5% level of significance in variable levels. Therefore, no time series
appear to be stationary in variable levels. Thus, the evidence presented suggests that the variables in question
follow primarily a stochastic trend as opposed to a deterministic one, although the possibility that for given sub
periods they follow a mixed process cannot be rejected. However, when the logarithms of the time series are
transformed into their first differences, they become stationary and consequently the related variables can be
characterized integrated of order one, /(1).

' B, the vector of coefficients represents the partial effects of the control variables on growth.

*Most of the main macroeconomic variables are non-stationary, integrated of order higher than zero. If the series are non-stationary but co-
integrated, then the estimation as an autocorrected model is admissible. If the variables are non-stationary and are not co-integrated then the

specification of variables as differences is necessary.
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Table 1. Unit root test result.

ADF
Variable
Level First Difference
Lny —2.54314 -6.35070"
Lni -0.88105 -9.6493"
Lng -1.6792 -7.9251
Lnk -2.5638 —6.9856"
Lnx -1.7692 -8.6591"
Lnp -2.9830 -5.7628"
Lnc -1.6040 -7.9823"

* kk

,”", and ™ indicate significance at 1%, 5% and 10% levels respectively.

The next step to find the impact of corruption and other explanatory variables on economic growth is esti-
mated Equations (6) and (8), using the GMM estimator. The results of this estimation reported in Table 2.

Table 2 reports the estimate Equation (6) of the baseline model as well as the statistical tests we performed.
These results suggest that the impact of foreign direct investment, government expenditure and human capital
are positive and statistically (and economically) significant at the 5 percent level in the growth rate in real GDP,
while openness and political instability have a negative impact on economic growth rate. These results are in
line with previous empirical literature on the determinants of economic growth that have supported a positive
effect of investment, government expenditure and human capital on growth and, on the other hand, a negative
impact of openness and political instability especially in developing countries. According to estimate results of
Equation (8) as reported in Table 2, we found that the corruption coefficient had negative effect on economic
growth but not statically significant. On the other hand, when the corruption variable entitled in the model, the
magnitude of the investment, government expenditure and human capital coefficients are reduced, suggesting
that corruption as we introduced corruption to the base model. This means that due to corruption, the effective-
ness of investment, government expenditure and human capital are reduced. This explains effect of the corrup-
tion on these variables.

While the base Equation (6) is able to measure the direct impact of corruption on economic growth, in line
with [30] certain adjustments are made to Equation (8) to capture the impact of corruption on five determinants
of economic growth at once, namely investment, human capital, government expenditure, openness and political
instability. These variables resume most of the transmission channels explored by previous empirical studies [31]
[32]. The choice of these transmission variables is also consistent with the existing empirical literature that ac-
knowledges their role as major determinants of economic growth while showing that each of which is signifi-
cantly affected by corruption. Indeed, numerous studies have found that corruption has significant impact on in-
vestment, on human, on government, on openness [33] [34].

Now consider Equation (7). The indirect effect of corruption on economic growth via the pervious transmis-
sion variables can represent by the following equations:

Iny = a + y,Inc + B,Inz + Sln(c*i) + 1, )
Iny = o+ y,Inc + B, Inz + Sln (¢ * g ) + 1, (10)
Iny = &+ y,Inc + B, Inz + Sln (¢ * x) + 1, (11)
Iny = a + y,Inc + f,Inz + Sln(c* h) + p, (12)
Iny = a + yInc+ i Inz + SIn(c* p)+ u, (13)

Based on [35] empirical framework, we apply Egyptian’s time series data to estimate each of Equations (9)-
(13). Table 3 shows the main results from the regressions which correspond to Equations (9) to (13), and in each
regression a constant term and a random stochastic disturbance term with usually assumed properties are in-

cluded.
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Table 2. Result of regression equations.

Explanatory Variables Equation (6) Equation (8)
Constant 2.56 (2.15)" 2.83 (2.09)"
Lni 0.39 (2.86)" 0.16 (2.11)"
Lnk 1.37 (3.29)™ 0.46 (2.92)"
Lng 228 (3.61)™ 1.78 3.01)™
Lnx -1.25(-2.13)" -3.45 (-2.89)"
Lnp —4.73 (—2.65)" —4.89 (—3.42)"™
Lnc NA -13 (-1.51)
R-square 0.61 0.68
Adjusted R-square 0.57 0.63
Durbin-Watson 0.481 0.538

Notes: t-statistics in parentheses; dependent variable: ~" statistically sig-
nificant at the 1% level;  statistically significant at the 5% level; statis-
tically significant at the 10%.

Table 3. Result of regression equations.

Equation (9) Equation (10) Equation (11) Equation (12)
Explanatory Variables
Y Y 4 4
Constant 16.48 (-3.11)"" —40.53 (-3.06)""  —45.86 (-3.78)"" —38.76 (—2.65)"
Lni 0.286 (2.21)” 0.405 (3.06)™" 0.41 (3.71)"™ 0.39 (3.24)"™
Lng 0.42 (3.28)"" 0.28 (2.86)" 0.37 2.67)" 0.36 (2.41)"
Lnh 0.26 (2.48)" 0.24 (3.56)"" 0.19 (1.52) 0.31 227"
Lnx -0.41 (2.61)" —0.48 (—2.99)" —0.39 (-2.76)" —-0.37 (-2.16)"
Lnp —0.007 (-2.08)" -0.003 (-2.19)" —0.001 (—2.48)” -0.006 (-2.39)"
Lnc —-2.69 (—3.04)™ -1.84 (2.39)" -0.45 (-1.16) —-1.37 (-2.02)"
c*i -0.02 (-2.56)"
cxg 0.03 (0.27)
c*h —0.08 (-0.73)
c*x —2.33 (-3.42)™
c*p
Adj. R-sq. 0.643 0.715 0.694 0.741
Serial correlation 0.054 0.047 0.027 0.297
Heteroscedasticity 0.381 0.463 0.293 0.692

Equation (13)
Y

t

sk

—41.29 (—4.81)
0.35(2.98)”
0.34 (2.39)"
0.29 (2.96)”

—0.43 (—2.74)"

—0.018 (—2.13)
—2.58 (—2.74)"

—2.48 (-2.57)"
0.709
0.093
0.471

Notes: with t-statistics in parentheses; ~ statistically significant at the 1% level; *~ statistically significant at the 5% level; " statistically significant at
the 10%,; results of diagnostic tests are shown as p-values.

According to the results from Table 3, when the interaction term between corruption and other explanatory
variables mentioned in the model, the corruption has a negative impact on economic growth through the invest-
ment, human capital, openness and political stability and still have positive effect on economic growth through
the government expenditure but not statically significant. This means that the model predicts that indirect effects
will enhance the decreasing effect of economic growth through both government expenditure and corruption.’

*This is results is consistent with traditional argument that corruption reduce the economic growth through the government expenditure is

valid.
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From the results, it can be seen that corruption creates inefficiencies and reduces the potential effect of invest-
ment in the Egyptian economy; as the coefficient of foreign direct investment is positive but the coefficient of
the interaction term between foreign direct investment and corruption is negative. Precisely, a unit rise in cor-
ruption reduces the effect of foreign direct investment on economic output per worker by about 2%, while the
indirect effect of corruption on economic output via foreign direct investment may be statistically insignificant;
however, it is in consonance with general economic belief. This mean that if investors were to choose between
two countries with different levels of corruption, they may choose not to start their business in a more corrupt
country since the profit in that country will be reduced.

Similarly, these results also show that with the introduction of an interaction term between human capital,
openness and political instability the presence of corruption brings about a negative response of economic output
to the effect of human capital, openness and political instability over time. Thus, implying a one point increase
in the corruption index decreases growth by 0.13% via the human capital channel, by 0.23% via the openness
channel, and, by 0.25% via the political instability channel. The results suggest that only the openness, human
capital and political instability channels involve statistically significant effects at the conventional levels. Taken
together, openness, human capital and political instability describe almost 70% of the total negative impact of
corruption on growth. On the other hand, the results of Equation (9) estimation suggested that with the introduc-
tion of the interaction term between government expenditure and corruption, government expenditure still bring
about a positive effect on the economic growth but at a reduced rate, thus implying corruption corrodes the gov-
ernment expenditure in Egypt.

The results reported above suggest that human capital, openness and political instability are the most impor-
tant transmission variables through which corruption is likely to reduce growth. However, there is no evidence
that foreign direct investment constitutes a significant transmission channel via which corruption operates and
the government expenditures effect is much reduced and becomes statistically insignificant.

According to the all data regressions in Table 1 to Table 3 together suggest that no significant direct effect
from corruption on growth was found. The indirect effect of corruption on growth was also tested. The only sig-
nificant finding was the interaction effect, with investment, Openness, and political instability. Corruption was
found to cause the effect of investment on the growth rate to decrease. One interesting explanation for the nega-
tive effect on the growth rate can be that the wrong types of investments are made because of the possibility to
hide corruption in their excessive budgets. The results show that the effect of interaction effect, with Openness is
negative and statistically significant. This finding is consistent with the line of literature that are argued that as
import and trade restrictions create incentives for rent seeking activities, corruption may increase. This is due to
the point, that even though lobbyism may be used in order to obtain the economic rents, associated with imposed
tariffs, bribes may be used whenever lobbyism does not prove effective. [35] argues in line with this. Finally, the
results also conclude that the interaction between corruption and political stability has significant and negative
affect on economic growth. One explanation of that is a deficiency in the political system increase corruption. In
addition, they state that an established democracy can, through political competition, increase transparency and
accountability, which in turn lowers corruption. This conclusion is supported by [36], who maintain, that weaker
government effectiveness, leads to a higher level of corruption. In addition they argue that promoting political
competition and increasing transparency and accountability reduces the scope of corruption.

4. Concluding Remarks

This paper employs an empirical methodology to investigate the direct and indirect impact of corruption on
economic growth in Egypt over the period 1990-2012. By estimating an extended endogenous growth model
that allows for this effect in which corruption is allowed to influence a number of growth determining variables,
we are able to perform precise inference concerning the channels of influence from corruption to growth. There
are three benefits from this approach. Firstly, direct links between corruption and growth follow clearly from the
literature, whereas an indirect effect of corruption on growth is not theoretically and empirically well grounded.
Secondly, we are able to observe an additional effect: the impact of the effect of corruption on growth through
the main determinants of Economic growth. Lastly, we quantify the magnitude of the various effects of corrup-
tion through the channels which are most important for growth. This may help design anti-corruption policies
that maximize the benefits of democracy while minimize its costs.

Our results show that that the overall effect of corruption on growth is negative and moderate, confirming re-
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sults from previous studies. However, our methodology allows us to go beyond previous research and describe
what drives this overall result: We find evidence that the interaction between corruption and foreign direct in-
vestment (FDI), human capital, openness and political stability has a negative impact on economic growth in
Egypt. In addition, the interaction between corruption and government expenditure lowers the economic growth
in Egypt by reducing the effectiveness of government expenditure on economic growth. Finally, when we sum
up the effects of corruption on growth, the negative effect through openness, human capital and political insta-
bility are dominated. These channels are almost describing 70% of the total negative impact of corruption on
growth in Egypt.

While the result imply that direct and indirect negative association between corruption and economic growth,
the question of how to design anti-corruption policies to enhance the economic growth in Egypt is beyond the
scope of the current analysis, and emerges as an interesting avenue for further research.
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