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Abstract
This article analyzes for a sample of 110 countries between 2006-2016, the relationship between corruption,
investment and growth. Using the Panel Smooth Transition Regression (PSTR), results show that there is a
non-linearity between growth and investment which depends on the level of corruption, characterized by a
smooth transition between the two extreme regimes. More precisely, the results obtained suggest that the
sensitivity of growth to investment is higher in countries with a low degree of corruption. By elsewhere we
also find a positive direct impact of the corruption on growth.
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1. Introduction
Investment is a key element in the fight against poverty. Thus, as pointed out by Barro and Sala-i Martin
(2004), the differences in growth rates may explain the income disparities that exist between countries. Identify the factors that contribute to investment and those that hinder it are the foundation of basis to fight
against poverty. This is why investment is part of many developments in economic literature. For example,
since the emergence of the theory of growth, many factors have been identified as determinants of growth.
The most important contribution of the theory of neo-classical growth is Solow (1965) who considers technical progress as the engine of growth. More recently, with the new theories of endogenous growth, other
economists like Romer (1990) consider that human capital is the source of growth. Whereas Barro (1990)
believes public spending would play an important role. The above factors have served as a basis for the
World Bank’s policies.
After a few decades, it is clear that these policies have failed, which has led to questions about causes of this
failure. Among the proposed answers, North (1990) argues the importance of the role played by institutional
factors. For instance, Mauro (1995) suggests that corruption is one of main obstacles to growth. Since then,
work on corruption has multiplied. Most of them lead to the conclusion that corruption would be detrimental
to growth. However, there are, some more recent theoretical work leading to more nuanced results. It has
been shown that corruption has an impact on growth essentially through indirect effects. One of the main
channels of transmission through which corruption affects growth is investment. That’s why this paper focuses on studying the relationship between growth and investment conditionally to corruption. On the other
hand, because of the existence of multiple equilibrium in many theoretical models relating to the subject and
the fact of the existence of mixed results, this relationship could be non-linear. In order to highlight this nonlinearity, we will resort to recent econometric methods, Panel Smooth Transition Regression (PSTR) proposed by Gonzales et al. (2005). We show, on the one hand, that there is a non-linear relationship between
growth and investment in through corruption. Countries with high levels of corruption would have lower
growth sensitivity to investment than low level of corruption. On the other hand, our results suggest that the
direct effect of corruption on growth is positive.
The rest of the paper is organized as follows. Section 2 presents the literature review. Section 3 demonstrates
the methodology and data sources. Section 4 reports the empirical results. Finally, section 5 provides the
conclusion.
2. Literature review
For many economists, corruption is the main reason justifying the insufficiency or overestimation of investments (Knack, 2003). Burguet and Che (2004) show that corruption has a detrimental effect on free competition and the quality of parities provided for example by a selected firm following a call for tenders. The
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question of the interrelations that may exist between foreign direct investment and corruption was addressed
by Habib and Zurawicki (2002) and by Larrain and Tavares (2004). These authors show that corruption has a
negative impact on cooperation, whatever the meaning of the whether it is the donor country or the recipient
country. They emphasized all that corruption is at the root of the inefficiency of investments. In a study highlighting the perverse effects of corruption, Fedeli and Forte (2003) explain that in the absence of corruption,
the performance of a centralized system and a decentralized system are identical in terms of nancing of private projects. The work of Sakar and Aynul (2001) is in the same logic. They believe that corruption is the
source of the additional transaction costs. As such, it reduces both the volume of investments and their efficiency and beyond undermines economic growth. They are convinced that less corruption is corollary additional earnings.
Studies on the interrelation between investments and corruption and growth in Africa were also conducted.
In a historical approach, Collier (2000) mentions that Africa has not always been a broken continent as well
as African societies. Unfortunately, this is a problem that is gaining ground and most African countries are
doing today their priority with regard to these perverse effects.
Unlike this author, Hope and Chikulo (2000) draw up an analytical table of theory, practice and the impact
on the development of corruption in Africa. They show how in some countries, corruption has contributed to
the degradation of infrastructures, rendered inefficiently the rehabilitation investments of very health, educational facilities, etc. The contribution of Gyimah-Brempong (2002) confirms the conclusions of Hope and
Chikulo.
It may be noted, in view of the foregoing, that the volume and the character of productive public and private
investments are affected by the scale of corruption in a country and the absence of the obligation to render
account to the hierarchical authority. The combined effects of these factors tarnish economic performance
indicators.
3. Methodology and data
There are two main types of threshold modeling: the modeling proposed by Hansen (1999) and that of Gonzalez et al. (2005). In Hansen’s (1999), non-linearity is reflected in the dependent variable and generated by
two separate processes. We are in one process or another depending on the value taken by a variable called
transition variable. In our case, the transition variable will be the corruption. Under this specification, the
model to estimate would be the following:
git = µi + a1Iit + a2IitГ(qit, c) + a3Cit + a4Xit + εit,
with: µi is the individual fixed effect, I is the investment rate, Cit is the corruption, X is a set of control variables, qit is the transition variable, who will be here, corruption. The function (qit, c) is the transition function
and is an indicator function:

The direct effect of corruption on growth is measured across the coefficient a3. The indirect effect, he passes
through the investment and is measured through a2. Under this specification, the linearity test consists of
checking whether the parameter a2 is different from 0. The associated hypotheses are written as follows:

Under the assumption of linearity, the sensitivity of the growth rate investment ratio would be equal to a1.
Otherwise, she would be equal to a1 + a2. Hansen’s (1999) modeling assumes that the transition between two
regimes is brutal. In fact, we are in the dynamics of a process or in the other. However, instead to be brutal,
this transition is rather smooth. PSTR modeling proposed by Gonzales et al. (2005) can model situations
where the transition from one regime to another is done gradually. So, the transition function will be, not an
indicator, but rather a continuous function. PSTRs can also be seen as models in which there are two extreme
regimes between which there would have a continuum of regimes.
Under PSTR modeling, the model to estimate is presented as follows:
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Where the transition function is f(qit;c) is continuous and depends on qit the transition variable, the slope of
the transition function and c the centering parameter. Gonzalez et al. (2005) just like Granger and Teräsvirta
(1993) use a logistic transition function, whose form is as follows:

with γ > 0 the slope of the transition function f(.).
Analysis on PSTR Relative to PTR Specification from Hansen (1999) presents several advantages. In our
case, it allows the elasticity of growth relative to investment to vary not only in time, but also according to
the country according to the degree of corruption. Thus, the PSTR modeling makes it possible to take into
account the heterogeneity of the relationship between growth, investment and corruption. Another advantage
of PSTR is that it is a generalization of the PTR.
Corruption is generally assessed through indicators of corruption. Among the best-known, we can mention
the Corruption Perception Index (CPI) of Transparency International, the indicator Control of Corruption
built by Kaufman et al. or the index of corruption of the ICRG. The CPI is the most publicized and therefore,
one of the best known. The indicator of the ICRG has the advantage of offering a wide panel both in the individual and temporal dimension. In this paper, we will use the World Bank’s Control of Corruption Index in
our estimates. In fact, the governance indicators of the WGI database are considered to be the better built. It
is a composite indicator based on people's perceptions of corruption. It ranks countries on a scale from -2.5
to 2.5; -2.5 corresponding to a high level of corruption and 2.5 to low corruption. The index here has been
cropped so to obtain positive values ranging from 0 to 5.
The macroeconomic data used for the estimates are from the World Development Indicators database of the
Bank World. Our database is in the form of a panel made up of 110 countries over a period of 11 years. The
data starts in 2006 to end in 2016. The endogenous variable is the rate of economic growth (GROWTH). The
control variables are: INVEST, which is the ratio to the GDP of the investment, the rate of inflation (INFLAT) measured by the growth rate of the price index to the consumption, the ratio of public expenditure to
GDP (GOV), opening rate (OPEN) which is the sum of imports and exports compared to GDP. Table 1 presents some descriptive statistics for these different variables. The results obtained from the descriptive analysis show that the average level growth on the sample studied is 3.15%, while the corruption index amount to
2, 48.
Table 1. Descriptive statistics
Variable

Growth

Corruption

Invest

Gov

Open

Inflation

Mean

4.156

3.481

12.07

15.14

83.759

11.3

St. dev.

5.64

2.019

1.67

6.507

47.896

35.014

Min.

22.229

-0.6

3.08

2.87

15.864

-9.891

Max

68.541

5.000

72.894

70.542

373.509

1196.67

4. Results
The results of the PSTR estimation of the relationship between growth and investment using as transition
variable the level of corruption will be presented in three stages: first the tests of non-linearity, then the estimation of the PSTR model and finally, the sensitivity of the growth to the investment according to the corruption.
4.1. Linearity test
The results of the non-linearity tests are presented in Table 2. We present successively the results of three
statistical tests previously described. These results make it possible to reject the hypothesis linearity of the
relationship between growth and inflation. So we can conclude that corruption may be considered a potential
source of non-linearity.
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Table 2. Linearity test
LM

LM

Pseudo-LRT

Statistic

4,301

3,124

4,810

P-value

0,038

0,061

0,048

4.2. Estimation
The estimated model is of PSTR type with growth as variable endogenous and corruption as a transitional
variable. The transition is about investment. Table 3 shows the relative coefficients to the estimation of the
model. Investment is not significant in the regression. An explanation for this result could be the fact that
effects of investment are already captured by the non-linear term of the regression equation. The sensitivity
of growth to investment will be represented by 0,217*g(). In the end, the sensitivity of growth to investment
is higher in countries characterized by strong corruption. Conversely, in countries where corruption is low,
growth is less sensitive to investment. On the other hand, the direct effect Corruption on growth, measured
by the coefficient of the variable, Corruption, would be positive. This result reflects the effect of “greasing
the wheels” of corruption found in many authors in the literature. Concerning the other control variables, we
find that the rate of inflation and the government spending ratio have a negative effect on growth while the
impact of the opening rate is positive.
Table 3. Estimation
Parameter and transition variables
Variable

Invest

Invest*g()

γ

c

Coefficient

0.185

0.0217***

5.211***

1.601

St.Dv

0.160

0,052

2,300

0.082

Table 4. Other variables
Variable
Coefficient

Corruption
-0.168**

Govern
-4.26***

Open
0,910***

Inflation
-0,494*

0.055

0.132

0.125

0.210

St.Dev.
Notes: *** = 1%, ** = 5%, * = 10%.

We also find that the centering parameter is of the order of 1.6 while the slope of the transition function is
5,211. This relatively low slope reflects a smooth transition from investment to growth versus corruption.
Figure 1 represents the sensitivity of growth to investment according to the level of corruption. For high
levels of corruption (that is, index below about 1.6), the sensitivity of growth to investment is relatively
weak. Whereas for low levels of corruption, this sensitivity is higher. On this chart, it is also possible to identify two extreme regimes. The first being characterized by a high level of corruption and low sensitivity of
growth to investment. The second presents little corruption and sensitivity from growth to higher investment.
Between these two regimes, the transition is smooth.

Figure 1. Elasticity of growth to investment according to corruption
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5. Conclusion
This article highlights the non-linearity between investment and growth through corruption from a panel of
110 countries over a period of study from 2006 to 2016. Using the recent Panel Smooth Transition Regression (PSTR) methodology, we show that it there is a non-linear relationship between growth and investment.
This non-linearity results in a lower sensitivity of growth to investment in countries with high corruption. On
the other hand, in countries where the level of corruption is low, growth is more sensitive to changes in the
investment. Also, we find that this relationship is characterized by two extreme regimes, one with strong
corruption and low sensitivity, and the other with low corruption and high sensitivity. Between these two
extreme regimes, there is a smooth transition that can also be interpreted as a "continuum" of schemes. In
summary, our results suggest that the harmful effects of corruption on growth through investment are greater
in high-corruption countries than in low-corruption countries.
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