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SHADOW ECONOMY, ECONOMIC GROWTH and FINANCIAL 

DEVELOPMENT 

 
 

Abstract 
This study investigates the association between the economic growth, the shadow economy, 

and financial development in 156 countries worldwide for the period between 1991 and 

2015. The study employs two-panel approaches, the panel vector Autoregression, and 

Panel Quantile Regression. The result shows that economic growth has a negative effect 

on the shadow economy, while the financial development variables have an asymmetric 

effect on the shadow economy. On the other hand, the results show that the shadow 

economy effects economic growth positively and financial development negatively. Also, 

Panel Quantile Regression shows that economic growth and financial development 

significantly affect the shadow economy at different quantiles. The effect of economic 

growth on the shadow economy found as negative at all tested quantiles, while financial 

development variables vary across the quantiles. 

 
Keywords: shadow economy, economic growth, financial development, panel         

autoregressive distribution model, panel quantile regression 
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1. Introduction 
The shadow economy is considered a global economic issue; since it is a hiding economic 
factor, it has confirmed a significant challenge for policymakers in developing and developed 
countries alike (Schneider & Enste, 2000). This challenge arises from the fact that the nature 
of shadow economy activities is not apparent, which leads to difficulty in measuring it. 
However, there has been a notable increase in the magnitude and growth of the shadow 
economy worldwide to understand its various causes and effects on the economy of countries 
(Medina & Schneider, 2018). The shadow economy is known for its multiple dimensions and 
its accompaniment to the official economies in all world countries. Its characteristics, effects, 
and size can be significantly different from one country to another; it can be dangerous and 
lead to difficult economic consequences (Gorana & Schneider, 2015). 
 
Successive studies conducted by researchers have shown that the percentage of shadow 
economy to the GDP varies between countries globally and has reached a significant 
percentage of the formal economy (Mai & Schneider, 2016). Estimates of the shadow economy 
show a clear difference between developed and developing countries, where its percentage 
reaches 7.4% of formal GDP in a developed country such as Switzerland. In contrast, it reaches 
67.87% of the formal GDP in a developing country like Georgia. Recent data shows that the 
shadow economy reached an average of 31.7% of the 158 economies worldwide in 2015 
(Medina & Schneider, 2018). The literature indicates that taxes and regulations are among the 
most important reasons for the increase in the size of the shadow economy (Schneider & Enste, 
2000). As the high tax burden in some countries leads to the fall of real income and, thus, 
individuals' movement to shadow activities (Teobaldelli, 2011). Likewise, the high severity of 
laws and procedures imposed by the government on the economic sector, such as labour market 
restrictions and trade barriers, an important factor in weakening the opportunity for individuals 
to join the formal economy, and thus heading to the shadow economy to perform their activities 
(Schneider & Williams, 2013). 
 



The increasing of the shadow economy activities hinders government efforts in development 
because it reduces government revenues that could be used to develop the infrastructure and 
provide its services in various sectors efficiently and effectively (Gerxhani, 2004). Its effects 
can spread directly or indirectly to weakening distribution of resources and slow down 
economic growth and investment. Because its activity spill over crosswise all the sectors of the 
economy (Williams & Schneider, 2016). The role of financial development in restrictions the 
spread of the shadow economy and facilitating the transmission of shadow activities to the 
formal economy by reducing the restrictions on access to credit, especially for emerging 
companies, and raising the opportunity cost of shadow activities (Capasso & Jappelli, 2013). 
The literature on financial development indicate that financial development is a major driver 
in economic development through its positive contribution to economic activities by 
facilitating various financial services and reducing financial restrictions for official economic 
activities (Levine, 1999). Thus, increasing control over economic activities transaction which 
increases government revenues through taxes collected from these activities, and thus financial 
development has an inverse relationship with the shadow economy (Berdiev & Saunoris, 
2016). 
 
The present study aims to contribute to the literature on the relationship between the shadow 
economy, financial development, and economic growth by examining the link between them 
and uncover the reverse shocks. We carry out several tests. We perform a Panel Vector 
Autoregression (PVAR), which treats the variables as endogenous. Given the simultaneous 
relationship between the study variables, financial development may decrease the shadow 
economy's spread and potential effects. Still, at the same time, the shadow economy can cause 
impeding financial growth. Besides, the shadow economy's continuous and changing evolution 
calls for studying the dynamic relationships between the variables not the static relationships 
(Berdiev & Saunoris, 2016). Also, the PVAR enable us to use impulse response, which shows 
the reaction of shocks to the evolution of the variables, and granger causality, which shows the 
inverse relationship between the variables. 
 
Researchers have used various variables to study the association between the shadow economy, 
economic growth, and financial development. In this study, to ensure the results' robustness, 
we perform Panel Quantile Regression (PDQR) which is one of the primary tests for the 
relation between the shadow economy and the selected variable. 
 
Regarding the dynamic model, the result shows a reverse shock between the shadow economy 
and financial development. The result shows that Domestic Credit has a negative shock to the 
shadow economy. In contrast, Bank Concentration and Private Credit have a positive effect on 
the shadow economy. Also, the study find that the shadow economy has a negative shock to 
financial development and Granger-Causality test results confirms these findings. The study 
also find that GDP Growth has a negative shock on the shadow economy. In contrast, the study 
find that the shadow economy affects economic growth positively. 
 
Concerning the static model (PDQR), the test results show that economic growth and financial 
development affect the shadow economy significantly at different quantiles. The effect of 
economic growth on the shadow is negative at all tested quantiles, while financial development 
variables vary across the quantiles. 
 



2. Definition of shadow economy1: Literature review 
 
Despite the variety of subsequent and intense investigations about the shadow economy and its 
size, there is no specific definition of the shadow economy due to the multiplicity of causes of 
the shadow economy's emergence and its different effects on the economy. Usually, researchers 
resort to adopting a definition that fits with their goals. The followings are the most prominent 
definitions of the shadow economy introduced in the literature and previous studies. 
Gutmann (1977) defined the hidden economy as the vast and primarily ignored quantity of 
unreported business and incomes, and close to this definition, Tanzi (1980) defines it as the 
Gross National Product that was not reported nor measured by official statistics. Gutmann and 
Tanzi constrict their definition on the basis that the transactions of the shadow economy are 
performed in monetary terms, and they were ignoring barter operations and other non-monetary 
transactions.  
 
There are many general definitions used widely in the literature. The most well-known one is 
Schneider (1986) definition which states that the shadow economy is ‘all economic transactions 
that participate to value-added and are subject to national accounting but currently not reported 
by national measurement agencies’. 
 
Lastly, some of the definitions provide several classifications to the shadow economy, some of 
them are based legal or illegal, and others are based on monetary or non-monetary settlements. 
These classifications clarify that the shadow economy is multi-dimensional and carries threats 
that seriously far beyond the negative impact on economic activity. 
 

2.1 The links between shadow economy and economic growth 

 

Previous studies have not demonstrated conclusively how the rise of the shadow economy is 
impacting economic growth. Some argue that the shadow economy is hindering GDP growth 
and reducing government revenues. They argue that the decline in the shadow economy would 
increase government revenues and encourage increased public spending, particularly on public 
infrastructure that helps expand development, contributing to a higher rate of economic growth 
(Luong et al., 2020). In this contest, Baklouti & Boujelbene (2019) utilized a sample of data 
for 47 developed and developing states  from  2005 to 2016. The study found a significant 
bidirectional relationship between the economic growth and the shadow economy for both 
developed and developing countries. While the causality for a developed country running from 
economic growth to inflation and from inflation to shadow economy, the developing countries 
are still unidirectional but run from inflation to economic growth and from the shadow 
economy to economic growth. Regarding the effect of the shadow economy on economic 
growth, despite the consensus about the negative effects of the shadow economy, some argue 
that it has some positive effects besides its negative effects, at least for some countries. It 
represents alternative solutions to unemployment and contributes to the formal economy's 
growth by injecting money resulting from shadow activities into the formal economy (Zaman 
& Goschin, 2015). Schneider (2011)in his study, pointed out that the shadow economy has a 
positive effect on the economy of 21 developed countries and a negative impact on 89 
developing countries during the period of 1990 and 2000. Zaman & Goschin (2015) found a 
positive association between the shadow economy and the economic growth; they showed 
identical trends in the long-run in Romania for the period from 1999 to 2012. 

                                                             
1 Many names are stick to the shadow economy likes parallel economy, black economy, informal economy, 

underground economy, hiding economy, etc 



2.2 The links between shadow economy and financial development 

 

Financial development for a particular country refers to such developments and enhancement 
in the extent, efficiency, productivity, and sustainability of and access to the financial sector 
(Honohan, 2004). Financial development has a positive impacts on economies and leads 
significant economic growth (Arestis & Demetriades, 1997). Researchers argue about the 
connection between the shadow economy and financial development that the financial system 
is one of the main factors affecting the decision to participate in shadow activities, through its 
impact on the costs and benefits resulting from participating in shadow activities, as the growth 
and improvement of the financial system motivate individuals and emerging companies to 
move their works into the formal economy. That the efficiency of financial services led to the 
lower cost of participation in the formal sector compared to the shadow economy (Berdiev & 
Saunoris, 2016). In this context, Gharleghi & Jahanshahi (2020) by using panel data for 29 
developed and developing countries found the financial development negatively affect the 
volume of the shadow economy, where the country that has developed financial system has a 
smaller size of shadow economy during the period of 1975 to 2015. Also, Bayar & Ozturk, 
(2016) have found a negative effect of financial development on the shadow economy in the 
long term by using panel data in European Union transition economies during the period of 
2003 to 2014. In the same line, Njangang et al. (2018) have found that financial development 
causes to reduction in the shadow economy's volume in forty-one of the Sub Saharan African 
states from 1991 to 2015. 
 
In some cases, high percentages of the shadow economy become an obstacle in front of the 
financial development. Berdiev & Saunoris (2016), by using data for 161 countries all around 
the world during the period of 1960–2009, have found a reverse relationship between the 
development of the financial sector and the shadow economy. According to their findings, 
financial sector development limits the growth of the shadow economy and the shadow 
economy affects the financial sector development negatively. 
 

3. Data and Methodology 

 
It is exceedingly hard to quantify the shadow economy's size worldwide as individuals and 
companies working undercover seek to shield their involvement from surveillance (Berdiev & 
Saunoris, 2016). The study uses the data from the study of Medina & Schneider (2018) ; they 
estimated the shadow economy using the Multiple Indicators Multiple Causes approach 
(MIMIC) method. This method considers the shadow economy as a hidden variable and then 
measure it through the reasons that lead individuals and enterprises to participate in it the 
effects resulting from it (shadow economy). Therefore, the study is restricted with the Medina 
& Schneider (2018) study which estimated the size of the shadow economy for the period of 
1991 and 2015. Data for other variables are collected from World Bank databases for 156 
developed, and developing countries around the world; Appendix A provides a list of the 
country involved in the study. 
 
In studying the links between the shadow economy and development of financial systems, we 
should consider the concept of financial development multidimensional and refers to a large 
financial system that contains many indicators through which it can be measured and cannot 
be limited to one or two indicators. The study uses the most used indicators as a proxy for 
financial development in previous literature. Main indicators that are used in this study are; (1) 
Private credit by deposit money banks (Private Credit) to account for the ability to access 
financial resources introduced by banks (Berdiev & Saunoris, 2016; Gharleghi & Jahanshahi, 



2020), (2) Bank concentration (BankConcentration) as a proxy to the efficiency of the financial 
system (Affandi & Malik, 2019; Ardizzi et al. 2014; Bose et al. 2012), and (3) domestic credit 
to private sector (DomesticCredit) as a proxy to availability and diversity of the financial 
system(Bayar & Ozturk, 2016; Bose et al., 2012; Njangang et al., 2018). To be able to link the 
shadow economy (Shadoweconomy) and economic growth (GDPGROWTH), the study used 
the GDP growth rate as a proxy of economic growth (GDPGROWTH). The simple panel model 
can be written as follow: 
 𝑆ℎ𝑎𝑑𝑜𝑤𝐸𝑐𝑜𝑛𝑜𝑚𝑦𝑖𝑡 = 𝛼 + 𝛽𝐺𝐷𝑃𝐺𝑅𝑂𝑊𝑇𝐻𝑖𝑡 + 𝛽𝑃𝑟𝑖𝑣𝑎𝑡𝑒𝐶𝑟𝑒𝑑𝑖𝑡𝑖𝑡 +                                           𝛽𝐷𝑜𝑚𝑒𝑠𝑡𝑖𝑐𝐶𝑟𝑒𝑑𝑖𝑡𝑖𝑡 𝛽𝐵𝑎𝑛𝑘𝐶𝑜𝑛𝑐𝑒𝑛𝑡𝑟𝑎𝑡𝑖𝑜𝑛𝑖𝑡 + 𝑢𝑖𝑡                 (1) 

 

The data for economic growth and financial development were obtained from the World Bank. 
The data for shadow economy was obtained from the study of Medina & Schneider (2018). 
The model will be estimated with two methods, PVAR and PDQR.  
 

3.1 Methodology 

 
The study employed two methods; first, PVAR technique used to examine the dynamic 
relationship; second, PDQR technique, which gave us insight about this relationship at different 
quantiles.   

3.1.1 Panel Vector Autoregression (PVAR) 

To study the dynamic association between the shadow economy, economic growth, and 
development of the financial system, the study used a PVAR methodology estimated by 
utilizing Generalized Methods of Moments (GMM) framework. More precisely, the study 
employed the extended work of Sims (1980) approach introduced by Abrigo & Love (2016). 
Although itis possible to introduce external variables into PVAR, usually within the PVAR 
framework, the variables are treated as endogenous variables. This method is essential when 
studying the shadow economy's dynamic relationship with other economic variables because 
the shadow economy is multidimensional. Therefore, although the shadow economy affects 
various economic factors, it is also affected by them at the same time. For example, financial 
development may limit the shadow economy's expansion; simultaneously, the shadow 
economy may impede financial development (Berdiev &Saunoris, 2016). 
 
Besides, modelling the dynamic relationship of the shadow economy, economic growth, and 
financial development indicators by using the PVAR helps one to get more information about 
reverse shocks by using the Impulse Response Functions (IRFs). Since the study supposed that 
the variables are endogenous in the model, a careful identification process for PVAR is required 
to separate the variables' shocks and make sure of the model's well identification. The standard 
process of Cholesky decomposition supposes that the variables are ordered from the least 
endogenous variable to the most endogenous variable. Thus, the least endogenous variable has 
a contemporary and lag impact on the following variables, while the most endogenous variable 
has just a lag impact on the prior variable (Hamilton,1994). To be more verified that our 
ordering to study PVAR variables does not affect the results, we account for this issue in our 
analysis by reordering the variable. We can specify our main PVAR by the following equation: 
 𝑍𝑖𝑡 = 𝜇𝑖 + ∑  𝑛𝑗=1 𝛽𝑗𝑍𝑖,𝑡−𝑗 + 𝜀𝑖𝑡     (2) 



Where 𝑍𝑖𝑡 is a vector that has our stationary endogenous variables (k × 1), which they are 
Shadoweconomy, GDPGROWTH, inflation, DomesticCredit, PrivateCredit, 
Bankconcentration. The 𝑖, 𝑡  subscript denotes to countries 1,2,3,…,156  and time 
1991,1992,…,2015 respectively. 𝑗 denotes to lag order. The default lag order in PVAR is one 
lag. 
 

3.1.2 Panel Quantiles Regression (PDQR) 

 
The study employed the PDQR to analyse the association between economic growth, financial 
development, and the shadow economy for different reasons. The first one is that PDQR can 
detect the association at different quantiles, which gives us more information about the effect 
of the explanatory variables through the quintiles on the dependent variable. Such information 
cannot be obtained by mean regression methods such as OLS method (Bitler et al. 2006). The 
second reason, we account for the existing non-linear relationship. PDQR is an excellent 
approach to capture the non-linear relationship between variables where Canh & Thanh (2020) 
indicated that the relationship between financial development takes a non-linear form. 
 
The study sample includes 157 developing and developed countries with different properties 
and varying in income and financial development. From a methodological point of view, the 
endogeneity problem may arise. QDPR that suggested by Powell (2014, 2016) employ a GMM 
method with an instrumental variable can tackle endogeneity problems that arise between the 
different groups. 
 
The PDQR approach suggested by Powell (2014, 2016) with the non-additive fixed effects. 
The PDQR assumes that the variables' parameters differ based on the non-additive error term 
with preserving the non - differentiable error property of the core PDQR model. We can specify 
our model in the following equation: 
 𝑆ℎ𝑎𝑑𝑜𝑤𝑒𝑐𝑜𝑛𝑜𝑚𝑦𝑖𝑡 = ∑  8𝑗=1 𝐷𝑖𝑡′ 𝛽𝑗(𝑈𝑖𝑡∗ )            (3) 

 
Where Shadoweconomy𝑖𝑡   is the shadow economy for 𝑖  country and  𝑡  time. 𝐷𝑖𝑡′  is the 
regressors variables’ set (it includes economic growth and financial development indicators). 𝑈𝑖𝑡∗  refers to the disturbance term (that may be a function of several disturbance terms, some 
fixed and some time-varying). The model is estimated using the Markov chain Monte Carlo 
(MCMC) optimization method. 
 

4. Empirical Results 
 
Before analysing the study variables' dynamic relationship, we examine the time-series 
properties under study using the unit root test. Since the data under study are unbalanced, the 
most appropriate test that does not require that the data be balanced is Fisher-type test based 
on an augmented Dickey-Fuller (see: Choi (2001) ). The empirical results in Appendix 1 
indicate the rejection of the null hypothesis at the 1% significance level. Thus, in the rest of the 
analysis, we consider our series to be stationary at level. 
 
After ensuring that the variables are stationary in level, we complete the analysis by estimating 
equation 1 using a PVAR based GMM. The related results are given in Appendix 2. Appendix 
3 shows the unit circle of the eigenvalues that show that our dynamic model is stable. 



We divide the results into two parts. The first part shows the effect of economic growth and 
financial development on the shadow economy, while the second part shows the Effect of the 
shadow economy on economic growth and financial development. 
 

4.1 Effect of economic growth and financial development on shadow economy: 
 
After we ascertained that eigenvalues fall inside the unit circle, we use Impulse Response 
obtained from PVAR and Granger-cause to examine the shadow economy's effect on economic 
growth and financial development. Figure 1 demonstrates the shocks of the GDP growth and 
financial development variables to the shadow economy. The response is Shadow Economy, 
and the impulse variables are GDP growth, Domestic Credit, Private Credit, and Bank 
Concentration.  Figure 1 presents interesting results. First, regarding the GDP growth and the 
shadow economy it shows that the GDP growth has a significant effect on the shadow 
economy. The shock from economic growth to the shadow economy is clearly seen in Figure 
1, where one standard deviation shock of the real economy leads to a negative and statistically 
significant shock to the shadow economy that reaches about 2% in the growth of the shadow 
economy after the first year. 
 
The shocks from the GDP growth toward the Shadow Economy is expected, as economic 
growth means increased production that requires human capital, which leads to the provision 
of jobs for more individuals, reducing the unemployment rate (that is, individuals' movement 
from shadow activities to the formal economy). Economic growth also improves the salary and 
social insurance systems that a catalyst for the transition from the shadow economy to the 
formal economy. This result is consistent with Berdiev & Saunoris (2016), which found that 
economic growth negatively affects the shadow economy. However, the effect of economic 
growth on the shadow economy was not diminishing and turned from a negative effect to a 
positive effect in the second year. The positive effect of economic growth on the shadow 
economy can be justified in inflation and taxes. Economic growth requires increasing 
investment, and this investment requires additional money. Thus, there is a large circulation of 
money in the economy, which exposes the economy to inflation, and then the government 
intervention by setting new policies that aim to reduce inflation through fiscal policy. Taxes 
are one of its tools. As for the shadow economy, high taxes are an essential incentive for 
individuals to move to the shadow economy's activities. In this line, Luong et al. (2020) was 
found that inflation and taxes have a significant effect on the growth of the shadow economy. 
Generally, the formal economy's persistent effect on the shadow economy and not vanishment 
of it even after the eight year indicates that the shadow economy is a companion to the world's 
real economy. Zaman & Goschin (2015) found cointegration between economic growth and 
the shadow economy and that the shadow economy is consistently linked to the formal 
economy. 

 
In the Figure1, the solid lines (IRFs) indicate the shock generated from economic growth and 
financial development to the shadow economy. The dashed lines indicate the upper and lower 
confidence intervals of 95% significance level. 
 
Regarding the financial development variables, we can notice that they have an asymmetric 
effect on the growth of the shadow economy. For example, one standard deviation shock of 
Domestic Credit leads to a decrease in growth in the Shadow Economy by about 0.1 after the 
first year and then turned to a positive effect at the second year while Private Credit has a 
significant and positive effect on the Shadow Economy after one year, unlike Domestic Credit, 
which has a negative effect after the one year. As one standard deviation shock of Private Credit 



leads to a rise in the shadow economy ratio to about 0.5. This effect vanishes entirely in the 
eighth year.  

 
Figure 1: Shocks of the GDP Growth and financial development variables to the Shadow 

Economy 

 
Source: authors own computation. 

 
When comparing the impact of the shocks from Private Credit and Domestic Credit on the 
Shadow Economy, we note that the effect of  the Private Credit is stronger than the Domestic 
Credit, and this is due to a major reason which is that the Private Credit indicator is related to 
the provision of credit from banks, while the Domestic Credit indicator is related to the credit 
that provided by banks and other lending institutions that impose fewer restrictions than 
Domestic Credit, which is subject to more control. Nevertheless, the negative shock of 
domestic credit to the shadow economy can be justified in the context that the percentage of 
individuals and companies obtaining loans from domestic credit increases more than they 
obtained from private credit. Consequently, the availability of different sources for financing 
helps reduce the transmission of the individual and firms towards shadow economy activities 
(Capasso & Jappelli, 2013).  
 
Finally, Bank Concentration, which have a positive effect on the shadow economy after the 
first year then this effect turned to negative at the second year. That can be seen from Figure 1, 
one standard deviation shock of Bank Concentration leads to a positive shock of about 0.1 after 
a first year. Generally, these results indicates that the economic growth and financial 
development are changeable over time and this consistent with Berdiev & Saunoris (2016).  
Later, the study investigate the effect of economic growth and financial development on the 
shadow economy across different percentiles by employing Panel Quantiles Regression 
(PDQR) with non-additive fixed effects proposed by Powell (2016). Table I reports the 0.05th, 
0.25th, 0.5th, 0.75th and lastly 0.95th quantiles. 

 

 

 



Table I: PDQR Results 
Variable/ quantile 0.05 0.25 0.5 0.75 0.95 

  Coef. Coef. Coef. Coef.  

GDPGROWTH 
-0.0510 
(0.0027) 

-0.0260 
(0.0072) 

-0.0586 
(0.0151) 

-0.0417 
(0.0171) 

-0.0249* 
(0.0134) 

DomesticCredit 
-0.0592 
(0.0124) 

-0.0131 
(0.0041) 

-0.0210 
(0.0035) 

-0.0244 
(0.0048) 

0.1711 
(0.0506) 

PrivateCredit 
0.0611 

(0.0119) 
0.0311 

(0.0052) 
0.0450 

(0.0128) 
0.0614 

(0.0122) 
-0.1013 
(0.0262) 

BankConcentration 
-0.0169 
(0.0013) 

0.0122 
(0.0030) 

0.0088 
(0.0029) 

0.0154 
(0.0032) 

0.0731 
(0.0080) 

Source: authors own computations.  

 
The variables are significant at 5% or less unless indicated other. * is indicates to not 
statistically significant. The standard errors are given in the parenthesis and calculated by using 
the Markov chain Monte Carlo (MCMC) optimization method with 1000 replications. 
The results of PDQR show the significant impact of economic growth and financial 
development on the shadow economy at different percentiles. The different sign of the 
variables across the different percentiles indicates the asymmetry of the effect of these variables 
(economic growth and financial development) on the shadow economy, which we observe 
before in IRFs. Also, the results of PDQR have confirmed by Granger-Cause test that obtained 
from PVAR estimation. Table II presents the Granger -Causality tests results. It shows the 
causal direction between economic growth and financial development toward the shadow 
economy. We conclude that economic growth and financial development Granger-Cause the 
shadow economy at the different significant levels (10% or less).  

 
Table II: Granger-causality test results 

Null hypothesis 𝜒2 p-value 

GDPGROWTH does not Granger-cause Shadow Economy 6.141 0.01 

Domestic Credit does not Granger-cause Shadow Economy 2.809 0.09 

Private Credit does not Granger-cause Shadow Economy 5.938 0.02 

Bank Concentration does not Granger-cause Shadow Economy 21.513 0.00 
Source: authors own computations.  

 

4.2 Effect of shadow economy on economic growth and financial development: 
 
We proceed with demonstrating the effect of the shadow economy on economic growth and 
financial development based on the previous estimated PSVAR model. Figure 2 demonstrates 
the effect of the shadow economy on the study variable through IRFs, where the impulse is 
Shadow Economy. The response variables are GDPGROWTH, Domestic Credit, Private 
Credit, and Bank Concentration (contrary to the previous analysis). 
Figure 2 shows that the Shadow Economy affects GDPGROWTH; it appears that the size of 
this effect is small. IRFs shows that one standard deviation shock of the Shadow Economy 
leads to a positive and statistically significant shock to the growth of the GDPGROWTH. That 
effect reaches just to 0.05% in the growth of the formal economy after the first year. This effect 
persistent until it decays at the sixth year. The shadow economy and the formal economy walk 
side by side. Therefore, the shadow economy's operations ultimately end up flowing into the 
formal economy through consumption or investment. This result is well-matched with the 



findings of  Zaman & Goschin (2015), who found that the shadow economy contributes to 
economic growth and indirectly (shadow economy) reducing the unemployment rate. 

 
Figure 2: Shocks of the Shadow Economy to GDP Growth and financial development 

variables 

 
Source: Authors own computations. 

 
In Figure 2, the solid lines (IRFs) indicate to shock generated from the shadow economy to 
economic growth and financial development, and the dashed lines indicate the upper and lower 
confidence intervals of 95% significance level 
 
For the effect of the shadow economy on Domestic Credit, we can see that one standard 
deviation shock of the shadow economy leads to a negative and statistically significant shock 
to Domestic Credit that less than 0.01% in after the first year, and then its impacts turn positive. 
For Private Credit we can notice a negative shock at the end of the first year, and then its 
impacts turned positive. For the Bank Concentration, we can observe a negative shock which 
persistent negatively. 
 
Table III shows the Granger Causality test results. The null hypothesis assumed the direction 
of the causality occurs from the shadow economy to economic growth and financial 
development. As a result of the test, we can conclude that the shadow economy Granger-Cause 
Private Credit and Domestic Credit where we reject the null hypothesis for these variables. In 
contrast, the shadow economy does not Granger-cause each of GDP growth and bank 
concentration. 

 
Table III: Granger-causality tests 

Null hypothesis 𝜒2 p-value 

Shadow Economy does not Granger-cause GDP Growth 0.316 0.574 

Shadow Economy does not Granger-cause Domestic Credit 3.808 0.051 



Shadow Economy does not Granger-cause Private Credit 16.359 0.00 

Shadow Economy does not Granger-cause Bank Concentration 0.447 0.504 
Source: authors own computation.  
 

5. Conclusion 

This study investigates the relationship between the growth in the shadow economy, economic 
growth and financial development in 156 countries around the world for the period 1991 to 
2015. The study employed two-panel method. The first method, the Panel Vector 
Autoregression used to detect the dynamic relationship and demonstrate the reverse shock 
between the variables. Also, we use Granger-cause based on PVAR to investigate in the 
causality. The second method was panel Quantile regression to capture the effect of the 
explanatory variable (economic growth and financial development) at different quantile. 
 
Regarding the dynamic model, the study found a reverse shock between the shadow economy 
and financial development. The result showed that domestic credit has a negative shock to the 
shadow economy. In contrast, bank concentration and private credit have a positive effect on 
the shadow economy. Also, the study found that the shadow economy has a negative shock on 
financial development. The result confirmed by Granger-causality test. The study also found 
that GDP growth has a negative shock on the shadow economy. In contrast, the shadow 
economy has a positive effect on economic growth. 
 
Regarding the static model (PDQR), the study found that economic growth and financial 
development has a significant effect on the shadow economy at different quantiles. The effect 
of economic growth on the shadow was negative at all tested quantile, while the effect of 
financial development variables varies across the quantiles. 
 
Generally, the results showed the reverse shock between economic growth, financial 
development and shadow economy and how the shadow economy affect asymmetrically on 
financial development. In conclusion, our findings provide new information that helps 
policymakers in countering shadow activity and fostering financial development. 
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Appendix 

 

Appendix 1 Fisher-type unit root test based on based on an augmented Dickey-Fuller 

  

 
ShadowEco
nomy 

GDPGRO
WTH 

Domestic
Credit 

PrivateC
redit 

BankConcent
ration 

Inverse chi-
squared(P) 3244.86 2416.39 687.11 576.74 997.39 
Inverse normal (Z) -49.43 -40.95 -10.94 -6.23 -20.22 

 Inverse logit (L) -71.66 -53.52 -11.62 -6.33 -22.11 
Modified inv. chi-
squared (Pm) 117.41 84.59 15.14 10.71 30.12 

All variables are significant at 5% or less 
 
Appendix 2 PVAR results 

  
ShadowEco
nomy 

GDPGRO
WTH. 

DomesticCr
edit. 

PrivateCr
edit. 

BankConcentr
ation 

ShadowEconom
y L1.  

-0.0094 
(0.0002) 

0.0009 
(0.0004) 

-0.0001 
(0.0000) 

-0.0001 
(0.0000) 

-0.0002 
(0.0000) 

GDPGROWTH 
L1.  

-0.0202 
(0.0359) 

0.2701 
(0.0587) 

0.0276 
(0.0107) 

0.0095 
(0.0079) 

-0.0309 
(0.0107) 

DomesticCredit 
L1.  

-0.0868 
(0.0445) 

0.2371 
(0.0539) 

0.9317 
(0.0744) 

0.1293 
(0.0258) 

0.0213 
(0.0170) 

PrivateCredit L1.  
0.6264 

(0.1549) 
-0.7139 

(0.0910) 
-0.1413 

(0.0813) 
0.6360 

(0.0381) 
-0.0593 

(0.0238) 
BankConcentrati
on L1.  

0.1143 
(0.1710) 

-0.1952 
(0.1356) 

-0.2761 
(0.0542) 

-0.3296 
(0.0460) 

0.8798 
(0.0433) 

Note: Standard Error between parenthesis 
 
Appendix 3 The unit circle of the eigenvalues 

 



Figures

Figure 1

Shocks of the GDP Growth and �nancial development variables to the Shadow Economy. Source: authors
own computation.



Figure 2

Shocks of the Shadow Economy to GDP Growth and �nancial development variables. Source: Authors
own computations.


