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ABSTRACT 

This study examines the relationship between corruption and public investment in Turkey 

for the annual sample period between 1975-2007, using Johansen (1988) and Johansen and 

Juselius (1990) cointegration analysis. The results of cointegration analysis provide an 

evidence of a long-run relationship between corruption and public investment. On the other 

side, it is concluded that corruption effects public investment positively in Turkey. 
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Introduction 

 

In the 1960’s the differences of economic growth between countries began to be explained 

with non-economic factors. Especially, in 1990’s increased emphasis on non economic 

factors in economic growth process. Corruption is one of the variable that non economic 

factor effects the economic activities. Because of that there is an increasing interest about 

the impact of corruption on economic growth, investment, foreign direct investment, saving 

etc.. In literature there are different conclusions about the effects of corruption which differ 

in time, sample and used variables.   

 

Corruption effects the composition of government expenditures and thereby public 

investment. Mauro (1996; 1997; 1998) shows that government spending on education as a 

ratio to GDP is negatively and significantly correlated with corruption index. It means that 

high corruption level causes expenditure on education to decrease (the more corruption, the 

less spent on education).  The coefficient of the analysis shows that a one-standard-deviation 

improvement in the corruption index is associated with an increase in government spending 

on education by around a half percent of GDP. Similarly, his analysis indicates that other 

components of expenditure, most importantly, transfer payments, social insurance and 

welfare payments are also negatively and significantly associated with the corruption index. 

On the other side, Delavallede (2006), argues that public corruption distorts the structure of 

public spending by reducing social expenditure, as education, health and social protection. 

She finds a negative and significant relationship between corruption and education, health 

and social insurance expenditures. On the other side, Gupta, Mello and Saharan (2000), 

suggest that corruption is associated with higher military spending as a share of both GDP 

and total government spending. 

 

The second corruption effect is related to tax revenues of a government. Ghura (1998) 

assumes that the level of corruption is a factor that influence tax revenue performance. He 

analyzes tax revenue performance in Sub-Saharan African countries and finds that 

corruption is a factor that decrease tax revenue-GDP ratio and a decrease in corruption can 

inrease tax revenue. On the other side, Hwang (2002), examines the relationship between 

corruption and government revenue and concludes that corruption inversely affects the total 

amount of government revenue. According to Imam and Jacobs (2007) one of the reason for 

low tax revenue in Middle East is institutional corruption and their results suggest that 

government revenues from taxation could rise when corruption falls. 

 

Corruption has an impact on public investment directly. Mauro (1996; 1997)’s studies show 

that there is fairly robust evidence that corruption lowers total (private and public) 

investment, but there is no clear relationship between corruption and public investment. The 

author notes that these findings may be due to the fact that the sample is relatively small and 

consists only of developing countries. The studies in the literature such as Tanzi and 
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Davoodi (1997; 1998) and Haque and Kneller (2008) assert that corruption increase public 

investment and decrease the productivity. We will examine the relationship between 

corruption and public investment in detail in section three. 

 

There is limited ampirical studies about corruption effects on Turkish economic variables. 

In these study, We want to filling the gap in ampirical literature and to investigate 

corruption impact on public investmentin inTurkey. We use Johansen (1988) and Johansen 

and Juselius (1990) cointegration analysis to test the relation between corruption and public 

investment.  

 

In this study we use Johansen (1988) and Johansen and Juselius (1990) instead of Engle-

Granger cointegration method. Because in Engle-Granger cointegration is assumed that 

there is only one cointegration vector even if there is more than one vector and only a single 

model is estimated while in Johansen (1988) and Johansen and Juselius (1990) method the 

number of all vectors are examined. (Harris 1995, p. 62). 

 

This article contains six sections. In section two we give various definitions of corruption. 

In section three, the realtionship between corruption and public investment is examined. 

Section four describes the data and the econometric method. In section five we present 

empirical results and then section six concludes. 

 

1. Definitions of Corruption 

 

Corruption is a term that has been expressed in different manners by various scholars. Ghura 

(1998), Wei (1999), Tanzi (1998b), Tanzi (1999), Treisman (2000), Sarkar and Hasan 

(2001), Akçay (2002), Hwang (2002), Svensson (2005) and Alt and Lassen (2003, p. 345) 

use the definiton of  World Bank and International Monetary Fund (IMF) that corruption is 

“the abuse of public office for private gains”. On the other side, Transparency International 

(TI) defines the corruption as the misuse of entrusted power for private gain. In addition, TI 

differentiates between "according to rule" corruption and "against the rule" corruption. 

“According to rule” facilitate payments, where a bribe is paid to receive preferential 

treatment for something that the bribe receiver is required to do by law. On the other hand, 

“against the rule”, is a bribe paid to obtain services the bribe receiver is prohibited from 

providing. 

 

Bardhan (1997, p. 1321) defines the corruption as “the use of public office for private 

gains”, where an official intrusted with carrying out a task by the public engages in some 

sort of malfeasance for private enrichment which is diffucult to monitor for the principal. 

Shleifer and Vishny’s (1993, p. 599) definition is “the sale by government officials of 

government property for personal gain”. According to Khan (1996, p. 684) corruption is 

“the deviations from the formal rules governing the allocative decisions of public officials in 
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response to offers to them of financial gain or political support”. Imam and Jacob (2007, p. 

5-6) define corruption “as an unlawful or unauthorized act engaged in by a public official 

using his or her position to receive a bribe, directly or through a family member or 

associate, in exchange for making a benefit available to a member of the public (e.g., a 

taxpayer)”. According to Jain (2001, p. 73) “although it is difficult to agree on a precise 

definition, there is a consensus that corruption refers to acts in which the power of public 

office is used for personal gain in a manner that contravenes the rules of the game”. 

 

From these definitions, it should not be concluded that corruption exist only in public sector. 

It also exists in private sector, especially in large private enterprises, during procurement 

and hiring and it takes place in private sector activities that are regulated by the government. 

The abuse of the public power can take place for benefit of one’s party, class, tribe family 

and so on, as it takes place for one’s private benefits. Nowadays, in many countries some 

proceeds of corruption go to finance the activities of the political parties (Tanzi, 1998b, p. 

564). 

 

2. The Relationship Between Corruption and Public Investment 

Most economists and a large part of the economic theory accept that a positive connection 

exists between investment and economic growth. Therefore, if corruption affects 

investment, it must affect economic growth at the same time (Tanzi, 1999; Tanzi and 

Davoodi, 2000). Wei (1999) asserts that if a country could reduce its corruption level, it 

would have been able to raise its investment/GDP ratio and encourage foreign investment. 

Shortly, if corruption reduces domestic investment and reduces foreign investment, one 

would think that it would also reduce the economic growth rate (Wei, 1999, p. 9-10). 

According to this explanations, there is a close association between corruption and slow 

economic growth or corruption and high economic growth (Mauro, 2002, p. 20). Corruption 

has negative effects on investment and growth. Payment of bribes to get an investment 

licence clearly reduces the incentive to invest. On the other side when public resources are 

diverted for politicians’ private consumption, growth rates will obviously be affected 

negatively (Bardhan, 1997, p. 1327-1328). Mauro, (1995, p. 695), finds that there is a 

negative and significant assosiation between corruption and the investment rate. According 

to the result, a one-standard-deviation increase which means an improvement in the 

corruption index is associated with an increase in the investment rate by 2.9 percent of GDP. 

By enlarging the data set, Mauro (1996; 1997) indicates that if corruption index improves 

(increases) by one-standard-deviation (equal to 2.38), the investment rate increases by more 

than 4 percentage points and the annual growth rate of per capita GDP increases by over a 

half percentage point. These results show that if a country improves its standing on the 

corruption index, it will enjoy the benefits of an increase in investment, with consequent 

improvement in economic growth. As a result, Mauro’s (1995; 1996; 1997) empirical 

findings which indicate that corruption is negatively linked to the level of investment and 

economic growth means that the more corruption, the less investment and the less economic 
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growth.  Shortly, empirical evidences indicate that corruption lowers investment and retards 

economic growth to a significant extent (Mauro, 1997, p. 6). These conclusions imply that a 

large portion of the effects of corruption on economic growth takes place through 

investment (Mauro, 1996, p. 12). 

 

Tanzi and Davoodi (2000, p. 10) assert that corruption can affect investment in different 

ways. Corruption may affect (a) total investment, (b) the size and composition of foreign 

direct investment, (c) the size of public investment, and (d) the quality of the investment 

decisions and of investment projects. 

 

It is necessary to define what is meant by public investment, before examining the effect of 

corruption on public investment. Investment can be defined as the consumption of current 

resources in order to produce benefit for the future. By this definition, public investment can 

be defined as any type of government disbursement that creates economic benefits beyond 

the current budget cycle (Lansing, 1995, p. 1) or public investment can be identified as an 

element of public expenditure that bear significant association with economic growth 

(Hanque and Kneller, 2008, p. 2). Public expenditure contains investment projects (Tanzi, 

1998a, p.12; Tanzi, 1998b, p. 568; Tanzi, 1999, p. 7) and public investment projects are 

only a way through which corruption can affect public expenditure (Tanzi, 1999, p. 7). 

 

The size of the total public investment budget is a decision which is taken by a strategically-

placed high-level official that can influence the phases of approval of a public investment 

project by corruption. So, it can be said that corruption distorts the decision making process 

connected with public investment projects and causes both the size and the composition of 

public investment projects to be distorted. Corruption is likely to increase the number of 

projects undertaken in a country and to change the design of these projects by enlarging 

their sizes and their complexity. The net result is an increase in the share of public 

investment in GDP and a fall in the average productivity of that investment which in turn 

lowers the growth rate of the country. The productivity of the investment is reduced, 

because of corruption, the rate of return as calculated by cost-benefit analysis (a method of 

determining just how much each dollar invested will increase output) ceases to be the 

criterion for project selection As a consequence of these and other effects of corruption on 

the economy, the rate of growth of a country where corruption is significant is negatively 

affected (Tanzi and Davoodi, 1997, p. 1998). 

 

Tanzi and Davoodi (1997; 1998), regress the public investment –GDP ratio on a constant 

and corruption index and verified the hypothesis that other things being equal, high 

corruption is associated with high public investment directly. According to these results they 

suggested that this is a paradoxial situation. Because some public investment can result in 

decreasing the growth rate of a country. Here the mechanism is as follows:  the share of 
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public investment in gross domestic product may have risen, but the average productivity of 

that investment has dropped. 

  

Haque and Kneller, (2008) investigate the hypothesis that corruption promotes the level of 

public investment but reduces the returns to this investment. They find that when corruption 

is lower, public investment has a stronger marginal growth effect. Their results indicate that 

a one standard deviation increase in corruption (1.59) would raise public investment by 0.74 

percentage points. As a result corruption promotes public investment but reduces its effect 

on economic growth. At the end of this study they reach the conclusion that the countries 

which have low corruption level can enjoy the efficient return on public investment such 

that it raises growth. But in countries which have high corruption level, public investment 

fails to generate high growth rate, because the returns from public investment are reduced 

by the corrupt agents in the economy. 

 

In this study, we examine the relation between public investment and corruption in Turkey 

for 1975-2007 annual period, using Johansen (1988) and Johansen and Juselius (1990) 

cointegration analysis. The results of cointegration analysis provide an evidence of a long-

run relationship between corruption and public investment. On the other side, ıt is concluded 

that corruption effects public investment positively in Turkey. 

 

3. Description of the Data and Variables  

In this study we use International Country Risk Guide (ICRG) Index, as a measurement of 

corruption perception. ICRG compiles monthly data on a variety of political, financial and 

economic risk factors to calculate risk indices in each of these categories as well as a 

composite risk index. Economic risk assessment scores are based upon objective analysis of 

quantitative data and financial risk assessment scores are based upon analysis of a mix of 

quantitative and qualitative information. Political risk assessment scores are based on 

subjective staff analysis of available information (Erb et al, 1996, p. 7). The political risk 

index has twelve components. Corruption is one of the component of this index. We use this 

variable in our analysis as proxy with name of corruption. The public investment data is 

drawn from State Planning Organization of Turkey (SPO) and Turkish Statistical Institute 

(TSI) and presented by Pinvest notation. 

 

4. Empirical Results 

In this study, we focus on the effect of corruption on public investment. In the following we 

present the main test results concerning unit roots, cointegration, and Granger-causality. 

 

4.1. Unit Root Test 

The stationarity of variables were tested by using Augmented Dickey Fuller (ADF). This 

test is the most used test in the literature and contains three different regression equations. 
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In order to test 0  hypothesis, the same τ, τμ and τx statistics are used. Dickey and 

Fuller (1981), to test joint hypothesis on the coefficient, provide three additional F-Statistics 

which are called 1 , 2  and 3 . With (2), the null hypothesis 00  a  is tested using 

1  statistics. Including a time trend in the regression-namely (3)-the joint hypothesis 

020  aa   is tested using 2  statistics. On the other side, the joint hypothesis 

02  a  is tested using 3  statistics (Enders, 1995, p. 221-222). 

Table 1: ADF Unit Root Test Results 

Variables Model McKinnon Critical 

Values (%1 and %5) 

ADF Test 

Statistics 

Lag* Results 

 
PINVEST 

 

I** -2.639210,-1.951687 -0.823717 [0] I(1) 
II*** -3.661661, -2.960411 -1.706800 [1] I(1) 
III**** -4.284580, -3.562882 -3.130207 [1] I(1) 
IV***** -2.644302, -1.952473 -5.191185 [1] I(1) 

 
CORRUPTION 

I** -2.664853, -1.955681 -0.657088 [0] I(1) 
II*** -3.752946, -2.998064 -2.548689 [1] I(1) 
III**** -4.416345, -3.622033 -3.202307 [1] I(1) 
IV***** -2.669359, -1.956406 -4.088656 [0] I(1) 

*Lag number of variables which are tested by using ADF test and determined by Schwarz 

Info Criterion (SIC)  

**Model I, not include trend and intercept  

***Model II, include intercept  

****Model III, include intercept and trend  

*****Model which includes unit root test of differenced series 

 

The stationary status of each variable is tested by using the Augmented Dickey Fuller 

(ADF) unit root test. Firstly, this test is applied to the level variables and then to their first 

differences. The null hypothesis tested is that the variable under investigation has a unit root 

against the alternative that it does not. 
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The top half of table 1 reports the unit root test of public investment variable in different 

ADF models. Lag number of variables are determined by Schwarz Info Criterion (SIC). The 

results of corruption variable are reported in bottom half of table1. According to the results 

of table 1 after differencing the data once, it can be said that both variables are integrated of 

order one I (I). 

 

4.2. Cointegration 

Having established the stationarity of the two variables, the next step is to test for possible 

cointegration between them. Johansen (1988) and Johansen and Juselius (1990) propose two 

test statistics for testing the number of cointegrating vectors: the trace (Tr) and the 

maximum eigenvalue (L-max) statistics (Chang and Caudill, 2005, p. 1332). Table 2 reports 

the results of cointegration test using the maximum likelihood approach of  Johansen (1988) 

and Johansen and Juselius (1990). The maximal eigenvalue and the trace statistic tests for 

each of the variables are reported in table 2. According to the trace test, the hypothesis that 

“no cointegrating vector exists” is rejected in favor of “at least one cointegrating vector 

exists” at 5 percent significance level. On the other side the existence of at most one 

cointegrated vector is not rejected at 5 percent level. Similarly, the maximum eigenvalue 

test indicates the existence of at most one cointegrating vector at 5 percent significance 

level. The lag length in unrestricted VAR, k=1 was selected based on sequential modified 

LR test statistic (LR), Schwarz Information Criterion (SIC) and Final Prediction Error (FPE) 

criterion. 

 

The Johansen cointegration test results suggest that there is one cointegrating vector 

between corruption and public investment. The fact that corruption and public investment 

are cointegrated means that there is a long-run, or equilibrium, relationship between two 

variables. 

 

Table 2: Results of Johansen Cointegration Analysis Tests 

Unrestricted Cointegration Rank Test (Trace) 
Lineer Deterministic Trend 
Hypothesis Eigen Value Trace Statistics Critical Value at 5 Probability 

0:0 rH * 0.673627 31.76396 25.87211 0.0082 

1:0 rH  0.229972 6.010560 12.51798 0.4585 

Unrestricted Cointegration Rank Test (Maximum Eigenvalue) 
Hypothesis Eigen Value Max-Eigen 

Statistics 
Critical Value at 5 Probability 

0:0 rH * 0.673627 25.75340 19.38704 0.0052 

1:0 rH  0.229972 6.010560 12.51798 0.4585 

The subscript* denotes the rejection of hypothesis at 5% significance level 
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Based on this model, the cointegrating vector representing the long-run relationship 

between corruption and public investment is as follows: 

Pinvest = 0,101656Corruption 

                    (0.02036) 

As can be seen the corruption has a positive effect on public investment. This finding 

is consistent with Tanzi and Davoodi (1997; 1998) and with Haque and Kneller (2008) who 

investigated the relationship between corruption and public investment and concluded that 

corruption increase the public investment but lowers the returns to this investment. 

 

4.3. Short-Run Analysis and Wald Coefficient Test 

After determining the cointegrating relationship, the next step is to estimate the short run 

relationship by using the error correction model (ECM). The short-run model indicates how 

the adjustment mechanism works to revert to equilibrium condition when it is disturbed by 

exogenous shocks and thus deviations from long-run level occur. The dynamics affecting 

the short-run model are the differenced forms of the variables used in the long-run. 

Fundamentally, the ECM contains the one lagged error term to capture the long-run 

dynamics in the short-run. The error term coefficient should have a negative sign not larger 

than one. The coefficient provides information on how much of the disturbance is adjusted 

in one period (Mutluer and Barlas, 2002, p. 68). 

 

The ECM estimated is the following: 
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Table 3: Granger Test Results Based to Error Correction Model 

Variables Coefficient of 

ECM (t-statistics) 

F- Statistics 

(Probability) 

Result of Causality 

(Short Run )                 (Long Run) 

Corruption-

Public 

investment 

0.913 

          (2.302) 

3.124 

     (0.044) 

Corruption-

pinvest 

Corruption→pinvest 

Public 

Investment-

Corruption 

         -13.154 

         (-0.074) 

0.827 

     (0.526) 

no causality no causality 

 

Corruption effects positively the public investment in the short-run and there is statistical 

significance relation. Since the error correction coefficient is positive (0.91), the system 

does not return to the equilibrium when there is a disequilibrium in the short-run. On the 
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other side, the deviations from equilibrium, will adjust according to the size of the error 

correction coefficient. In a period (one year), 91% of the deviation is adjusted. On the other 

side there is no causality from public investment to corruption.  

         

CONCLUSION 

According to the results of cointegration test using the maximum likelihood approach of 

Johansen (1988) and Johansen and Juselius (1990), there is one cointegrating vector 

between corruption and public investment. This indicates that there is a longrun equilibrium 

relation between two variables. But according to cointegrating vector, the corruption has a 

positive effect on public investment. In the error correction model, corruption effects 

positively the public investment and there is statistically significant relation in short-run. On 

the other side, the system returns to the equilibrium in the short-run, however, there is no 

short-run relationship. Public investment effects negatively the corruption in the short-run, 

but there is no statistical significance relation. The system does not return to the 

equilibrium, because the error correction coefficient is positive. Nevertheless, there is a 

short-run relationship. 
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