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Corruption Control, Shadow Economy and Income Inequality:  

Evidence from Asia 
 

Abstract: Most developing countries often suffer from high corruption, high income inequality 

and poor institutional arrangements that give rise to large shadow economies. Earlier evidence 

shows that shadow economies moderate out the negative effects of corruption on income 

inequality in highly unequal South American countries. For Asia, we show that persistence of 

shadow economies raises inequality even if corruption control is strong. Supported by static and 

dynamic panel data analysis of 21 countries in Asia between 1995 and 2015, we show that in 

order to combat rising inequality corruption control must be supported by the ability to translate 

secondary and tertiary school enrolment into industrial and more importantly, service sector jobs. 

Countries with low corruption but high inequality can also reduce inequality by committing to 

higher public consumption expenditures. Further, combining greater trade openness with low 

corruption lowers inequality, except for countries in South Asia.                    
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1. Introduction 

Many countries in the South and Central America, Sub-Saharan Africa and parts of 

developing Asia suffer from considerable development deficits. At the same time, these 

countries endure significant country risk owing to corruptible institutions and large shadow 

economies. The combined presence of corruption and shadow economies lead to several 

undesirable outcomes, including growing income inequality. The present paper investigates 

whether income inequality in Asia could be effectively controlled via positive changes in 

industrial and service sector employment, tertiary schooling or even increase in public 

consumption expenditure when shadow economies continue to grow in size and the perception 

about corruption matters.  

At the outset, it is important to justify why we choose many Asian countries for this 

analysis. First, recent cross-country studies (see Dobson and Ramlogan-Dobson, 2012a, b; 2010) 

for all of South America suggest that the shadow economy tends to cushion the extent of income 

inequality for the continent, despite high incidences of corruption. Usually, bureaucratic 

corruption, high taxes, credit constraints and red tapes in a country often lead to the emergence 

of shadow economies (most recent discussion is available in Schneider, 2017, and Williams and 

Schneider, 2016). As compared to South America as a bloc most Asian countries face similar 

institutional weaknesses and growing shadow economies (Figure 1 and 1A, Appendix 2; see, 

Schneider 2016, Schneider and Buehn, 2016, for definitions and scope of shadow economies in 

the sub-domain of large informal sectors). However, unlike the South American countries, these 

have become more unequal over time. Second, arguably comparative advantage in industrial and 

service production in Asia is supported largely by low labor cost of which most jobs do not 

belong to formal sector operations. So, where do the workers in many of the populous countries 

of Asia find employment? One observation is that workers find sustained employment, but 



 4 

usually without the benefits integral to formal sector jobs, in the vast informal sector (see Marjit 

and Kar, 2001 for a detailed cross-country outlook). It is well known due to Friedrich Schneider 

and others that a sizeable section of the informal sector constitutes the shadow economy owing 

to lack of compliance with public policies on tax payments, labor regulations and often property 

rights. The existence of large shadow economies is considered an outcome of corruption among 

public enforcement authorities who use state machinery to extract rents from illegal activities in 

exchange of non-intervention (Kar et al. 2019). The juxtaposition of these factors can therefore 

give rise to untoward economic outcomes including loss of tax revenue, growth of illegal trade, 

and generally low development traps. Can higher enrolment in schools or rise in public 

consumption expenditure at the country level mitigate such effects? Our paper uses a detailed 

panel data for 21 countries in Asia between 1995 and 2015 to investigate these possibilities. 

Figure 1 offers a comparative description of these countries between 1995 and 2015 (for most 

countries) for the share of the shadow economy and the corruption perception score for 

beginning and end years. The set as a mixture of developed and better performing countries 

(Singapore, Japan, Israel and South Korea) and atypical developing countries (South Asia, 

Middle East) offers suitable variations to observe the general trend for Asia. Figure 1 for 

example shows that countries with low corruption (high Corruption Perception score) and low 

share of shadow economy in 1995 have done even better by 2015. Conversely, countries that had 

high share of shadow economies and high corruption in 1995 have also done better by 2015 with 

the two indicators going in opposite direction. The relation is mostly negative and symmetric, 

but the improvement is meager as compared to the few developed countries in the sample. The 

pattern remains same even when we substitute the corruption score by International Country 

Risk Guide corruption control (ICRG-CC) index as an indicator in Figure 1b. In the empirical 

section we work with ICRG-CC owing to better coverage of the data and show that controlling 

for variations in country types as well as specific country-level factors, income inequality in 
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Asia, overall, rises as the shadow economy grows. The set of development indicators chosen for 

this analysis helps to dampen the outcome.               

Drawing largely from Schneider et al. (2005), Schneider and Buehn (2016) and Medina 

and Schneider (2018)1 that explore shadow economies conceptually and statistically, we 

incorporate most recent estimates of country corruption ratings as measured by the International 

Country Risk Guide (ICRG). The use of ICRG corruption control data and its moderate impact 

on per capita income has earlier been subjected to a meta-analysis in Ugur (2014) and a large 

cross-country panel in Goel and Saunoris (2016, establishing complementarity between 

corruption and shadow economy). The extant literature argues that the moderating effects of 

corruption on inequality come from two main sources. Both sources have job creation at its core. 

On the one hand, the institutional weaknesses in developing countries lead to growth and 

persistence of informal sector that employs a large number of semi-skilled and unskilled workers 

who would otherwise remain unemployed (Marjit and Kar, 2011). This lowers (wage) income 

inequality, because the outside option facing the unemployed is fairly low in the absence of a 

decent and effective unemployment insurance or benefit scheme for the unskilled. To make 

matters worse, it has been shown earlier (Marjit, 2003) that unless capital flows significantly to 

the non-formal units of production, creation of low-technology intensive jobs must lower 

productivity and wages there. Overall, the expansion of informal sector and the shadow economy 

in its sub-domain do not necessarily lower inequality and might raise it as compared to its pre-

expansion level. On the other hand, corrupt regimes create more jobs to serve the political 

clientele. For example in Argentina following national and provincial elections between 1998 

and 1999, one new public job was created for almost every two votes cast (Kemahlioğlu, 2012). 

Moreover, most such jobs are in the public sector. While such jobs may have low productivity 

effects, it may still lower income inequality. It seems that there cannot be a consensus in this 

                                                 
1 Schneider (2005) is an authoritative global study, but one of the early attempts at understanding shadow activities 
has been for the welfare showcase countries of Scandinavia (see, Schneider and Lundager, 1986). 
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matter and results might depend on country-specific features. For example, in thinly 

industrialized or skill-deficient economies inequality may go up with expansion of the shadow 

economies. In many other cases, the shadow economy may function as a complement to the 

official economy and raise productivity and employment (Choi and Thum, 2005). To estimate 

aforementioned relations, we choose a set of variables that capture the effects of different levels 

of human capital acquisition, employment in industry and service sectors, public expenditure, 

industry’s value added, service sector’s value added and trade openness as the main controls.2 

Our analysis shows that as corruption score goes up, meaning countries become less corrupt, but 

the shadow economy grows, then income inequality rises for Asia. This effect can be moderated 

by a rise in service sector employment under all specifications. Growth in industrial employment 

lowers inequality only conditionally. A higher amount of government consumption as another 

instrument of development helps to lessen inequality when country corruption perception is low.      

The rest of the paper is organized as follows. Section 2 offers a literature survey. Section 

3 discusses data, choice of variables and the econometric specifications in three sub-sections. 

Section 4 discusses the results and section 5 concludes. Appendix 1 contains relevant graphs and 

tables.       

          

2. Literature Review 

The evolution of shadow economies may be a result of deregulation in many countries, 

without adequate development of institutions. It can also result from strategic undermining of the 

regulations (Marjit and Kar, 2011) by the government. Indeed, for economies characterized by 

high inequality and poverty a useful tool for the government to pacify social unrest is to choose a 

lower level of governance allowing substantial corruption in the system. This leads to creation of 

shadow economies. In earlier attempts tracing Asian evidence, Dutta, Kar and Roy (2013) 
                                                 
2 We adhere to the definition of the shadow economy as in Schneider and Enste (2002), among others. The shadow 
economy is ideally defined as a subset of the informal sector. Shadow economies constitute both legal and illegal 
activities in the underground outside the purview of law enforcement, tax authorities, etc.        
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showed that higher corruption at the state level is associated with larger non-formal sectors for 

20 states in India. The growth of shadow economies seems largely influenced by economic 

reforms and corrupt governance (viz. Ulyssea, 2010; Dabla-Norris, 2008; Mauro, 2004; De Soto, 

2000; Dixit, 2004; Marjit, 2003; Marjit, Ghosh and Biswas, 2006, etc).  

Dreher and Schneider (2010) hypothesize and establish that (i) corruption and shadow 

economy are complements in low income countries, and while supposedly substitutes in high 

income countries, the latter relation cannot be confirmed. (ii) Perception-based indices of 

corruption do not return robust relations between corruption and shadow economy.3 The present 

paper uses International Country Risk Guide (ICRG) and one of the components of the ICRG 

indicator is corruption perception at the country level.  

When looked at in isolation, corruption always increases inequality (viz. Ades and Di 

Tella, 1997; Gupta, Davoodi, and Alonso-Terme, 2002; Gyimah-Brempong and Munoz de 

Camacho, 2006; Li, Xu, and Zou, 2000, etc.). However, inclusion of the shadow economy across 

a mix of developed and developing countries adds complexity to the established relation. This is 

mainly because of the fact that the extra-legal nature of the shadow economy is capable of 

cornering resources and raise inequality. Conversely, it lowers inequality by opening up 

previously unavailable opportunities for low-skilled individuals.4 Therefore, the issue lends itself 

to empirical verification as we offer presently, given that the evidence of participation in the 

shadow economy in Asia is particularly high.   

 

3.  Empirical Specification and Data  

In order to estimate the impact of corruption on inequality in the presence of shadow 

economy the following empirical specification is useful: 

                                                 
3 Also see, Friedman et al., 2000; Johnson, Kaufmann, and Zoido-Lobaton, 1998; etc. 
4 These arguments are expected since the shadow economy employs large number of people, works as a buffer and 
sustains livelihood. Inequality must fall compared to a situation where there is high unemployment but no informal 
jobs are available due to tightly enforced institutional/legal restrictions.  
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where, I is a measure of income inequality (Country level Gini Index), tiCorr , is represented by 

the country risk indicator for the ith country, for the tth time period, SE is shadow economy and X 

is a vector of explanatory variables commonly used by cross-country inequality studies capable 

of explaining a significant portion of the variations in income inequality. These include: Industry 

Value Added, Services Value Added and Government Consumption Expenditure as percentages 

of GDP, Industrial Employment, Services Employment, Tertiary School Enrolment, Secondary 

School Enrolment and Trade Openness. The term ( ti
k

ti
j XX ,, * ) represents interactions between 

any two variables for different combinations. These include interactions between government 

consumption and corruption; between tertiary education and industrial/service employment; that 

between secondary education and industrial employment, etc. ti,ε  is the error term, subscripts i 

and t represents country and time for all the variables, and tµ measures the within effects of the 

country panel regression. 

To explain the function of the interaction terms that hold the key to the complex relation, 

consider 1γ  as the coefficient of (Gov.Cons*ICRG). The partial effect of corruption on 

inequality is affected by the changes in government consumption expenditure in the following 

way:  
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where jδ is the own effect of a change in government consumption expenditure on inequality 

added to the interaction effect at a pre-determined level of corruption, corr .  

Suppose, 0<jδ  and statistically significant, then for a given level of corruption (it could be the 

country average over time, or for a specific quartile) if 01 <γ  and statistically significant, it 

implies that a rise in government consumption must lower inequality even in the presence of 
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corruption. Otherwise, these coefficients and the value of the parameters jointly give rise to 

many possibilities. The predicted direct relation between inequality and tertiary education, for 

example, is concave; and that between openness and inequality is also concave, implying that 

inclusion of interactive terms naturally gives rise to non-linear relations.        

Subsequently, we examine the relationship between corruption and inequality in the 

South Asian countries, where the share of the shadow economy is substantial (ranging from 35% 

in Bangladesh, 25% in India, 35% in Pakistan to 50% in Sri Lanka). We find that the overall 

results continue to hold strong although our sample size gets smaller. 

Keeping in mind a clear possibility of reverse causality, we tested for the causal direction 

between the inequality measure and the shadow economy for the all-country sample. Since this is 

a (balanced) country panel we applied Vector Autoregressive Granger Causality tests to: H0: 

Gini does not Granger cause Shadow Economy, against the alternative: H1: Not H0. We find that 

H0 cannot be rejected. Hence, we accept the alternative that shadow economy causes income 

inequality in Asia and not the other way round. Table 6A and 6B in appendix offers the results. 

In the following sub-section we explain further on this.   

    

3.1 Identification Strategy  

One of the foremost challenges that an empirical study with panel data can potentially 

face is that of presenting a clear identification strategy. Identification issues can arise due to 

reverse causality, or omitted variables bias, or both. We establish identification strategy through 

multiple estimation methods. Our benchmark estimator consists of the fixed effect estimator. 

Time invariant factors like geographical location, extent of ethnic diversity, cultural and social 

factors can affect corruption and emergence of shadow economy, which the time invariant fixed 

effect estimates can take into account. This can ensure that our estimates are only capturing the 

variation within countries over time. However, considering the right hand side variables, 



 10 

especially the potentially endogenous ones, in contemporaneous terms will not solve the 

endogeneity problem, if any.   

Below we describe the alternate and more efficient estimators used to tackle endogeneity 

concerns. While it would be ideal to use the dynamic panel estimators, Difference or System 

GMM, for our benchmark analysis, we use them as part of robustness analysis due to concern for 

reduced sample size. The dynamic panel estimators, as described below, use internal instruments 

generated via moment conditions employing several lags of the endogenous covariates. This 

reduces the sample size considerably. While this would not be a concern for an extensive sample, 

it is definitely a concern in our case. Thus, we rely on the fixed effect procedure as our 

benchmark estimator.    

To resolve contemporaneous endogeneity, we consider the explanatory variables in lag 

terms. The reasoning is that lagged values are less likely to be influenced by or correlated with 

the error term. Table 2A (preceded by Table 2 with no lags) shall show that the fixed effects 

results continue to hold in almost all cases when lags are included. We also tested for further lags 

and since the results do not change, we have not reported the results.  

The additional strategy to address endogeneity is by considering dynamic panel 

estimators. Before we go on to describe the dynamic panel estimators, it is important to 

recognize a possible bias associated with fixed effect estimators. One serious difficulty with 

linear dynamic panel data (DPD) models like fixed effect estimators is that the de-meaning 

process gives rise to a bias called 'Nickell bias'. Specifically, the de-meaning process is applied 

to remove unobserved heterogeneity that is present in ordinary least squares models. The de-

meaning which amounts to subtracting the country's mean value of y (the dependent variable) 

from each X (independent variable) results in correlation between the regressor and the error. 

This is particularly problematic when fixed effect estimators are applied for large ‘N’ and small 

‘T’ samples. We have a square matrix where N (number of countries) is exactly equal to the 
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number of years, T. Despite, it should be further noted that the bias arises even if the error 

process is i.i.d. First differencing the model takes care of this problem as suggested by the 

Anderson–Hsiao (AH) estimator. Yet, Arellano and Bond (1991) points out that the Anderson–

Hsiao estimator, while consistent, fails to take all of the potential orthogonality conditions into 

account. As explained later, we therefore resort to Difference GMM estimator that solves the 

concern of Nickell Bias by first differencing the data as well as meeting all orthogonality 

conditions.5   

In recent decades, the use of dynamic panel estimators for cross country panel data 

analysis have steadily increased (see, Dutta and Mallick, 2018; Dutta and Williamson, 2016; 

Dutta and Sobel, 2016; Asiedu and Lin, 2011; Dollar and Kray, 2002; Bond, Hoeffler and 

Temple, 2001; to mention a few). By using the dynamic process of economic activities, dynamic 

panel estimators have become popular in cross country panel estimation because of its ability to 

deal with various challenges with panel data. Such models help to control for unobserved 

heterogeneity. For OLS or fixed effect models, the unobserved country effects can be correlated 

not only with the endogenous regressors but also with predetermined regressors (also see, Baum, 

2013). Our cross-country panel meets all of these criteria and, thus, the dynamic panel estimators 

are appropriate for our case.   

 

3.2 Data 

The empirical model is estimated on the basis of a sample of 21 countries in Asia.6 Our 

dependent variable is income inequality, which is measured by Gini coefficient. Data on Gini 

coefficient is drawn from the World Development Indicators, WIID, World Bank (World Bank 

                                                 
5 The Difference GMM (DGMM) model as proposed by Arellano and Bond (1991) removes the unobserved 
individual effects and associated omitted variable bias by first differencing the equation. It is designed for a 
dependent variable that is dynamic in nature, and an equation including right hand side variables that are not strictly 
exogenous for a panel subjected to unobserved heterogeneity. 
6 These are: Bangladesh, China, Hong Kong, India, Indonesia, Israel, Japan, Jordon, Kazakhstan, South Korea, 
Kuwait, Malaysia, Pakistan, Philippines, Saudi Arabia, Singapore, Sri Lanka, Tajikistan, Thailand, Vietnam, and 
Yemen. 
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estimates). The index of corruption control is used as a principal measure, collected from the 

International Country Risk Guide (ICRG) database. ICRG is a commonly used indicator of risk 

perception including corruption perception for doing business in a given country. It should be 

pointed out that ICRG has been criticized for biases and is not completely free from errors.  

However, this is still the best data set available for cross-country studies on the effects of 

corruption in view of Dreher and Schneider (2010). The ICRG index is measured between 0 and 

100 for each country and is re-scaled to generate meaningful regression coefficients.7 Note that, 

ICRG ranking is a composite of political, financial and economic ratings and therefore may 

already include some of the other explanatory variables in use. The GMM method discussed 

above shall be useful in addressing endogenous relation that may arise. Data for all other 

explanatory variables are obtained from the World Bank’s World Development Indicators for 

each year up to 2015. Countries with many missing data have been dropped from the sample. 

Data on the shadow economy is drawn from the estimates of Medina and Schneider (2018). The 

shadow economy is measured in terms of percentage of ‘official’ GDP. Since this data is up to 

2015, we limit all other variables to 2015 as well. Table 1 in the appendix provides the 

descriptive statistics of all variables included in the study. Figure 1A (in the appendix) shows 

that the predicted Gini Coefficient is about 40 when shadow economy as percentage of GDP is 

low, but it starts rising for countries that have estimated shadow economies at more than 30% of 

GDP. When the level of human capital acquisition in a country is low, if measured in terms of 

tertiary education, the inequality is high, but it starts falling as the country has more and more 

educated individuals (Figure 2). When it comes to international trade and openness, figure 3 

                                                 
7 The International Country Risk Guide (ICRG) comprises of 22 variables in three subcategories of risk, namely, 
political, financial, and economic. A separate index is created for each of the subcategories. The Political Risk index 
is based on 100 points, Financial Risk on 50 points, and Economic Risk on 50 points. The total points from the three 
indices are divided by two to produce the weights for inclusion in the composite country risk score. The composite 
scores, ranging from zero to 100, are then broken into categories from Very Low Risk (80 to 100 points) to Very 
High Risk (zero to 49.9 points). https://epub.prsgroup.com/list-of-all-variable-definitions (extracted, January, 10 
2019). This implies that higher the score, lower is the risk according to the political, financial and economic rating 
of the respective country.  
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shows that most Asian countries are distributed around 0.1 and enjoy low inequality, but if these 

become more open then the estimated inequality rises sharply. The same set of relations is 

starker for the smaller sample of four south Asian countries. The inequality rises sharply with a 

higher share of the shadow economy (figure 4). Higher levels of education helps to reduce 

inequality strongly, as the estimated Gini coefficient takes a nosedive when tertiary enrolment 

reaches the 20% mark (figure 5). Finally, openness is likely to raise inequality beyond a trade 

share of 35%, until which point inequality falls or remains constant for all countries in South 

Asia (figure 6).   

 

4. Results and Discussion 

Table 2 column 1 shows that a one percentage point rise in ICRG indicators for all the 21 

countries in our sample raises inequality by 5 times. For all specifications, this relation holds for 

all of Asia. This suggests that as Asian countries improve on the ICRG ranks, the level of 

inequality rises in the presence of shadow economies.8 As a covariate, if the share of the shadow 

economy rises by 1 percentage point it raises inequality by 0.3%. Interestingly, the industrial 

value added and the service value added as shares of GDP also tend to raise inequality in a 

statistically significant manner in the presence of shadow economy. Conversely, government 

consumption expenditure, industrial employment and service sector employment unambiguously 

lowers inequality. Overall, the net effect on inequality can go either way. But as long as the share 

of the shadow economy or the industry value added dominates the employment rates in industry 

and services, or that the public consumption expenditure is small, inequality will rise when the 

share of shadow economy rises in Asia despite improvements in ICRG ranks. Table 2 column 2 

retains these variables and additionally shows that a rise in public consumption expenditure at a 

given level of corruption can help to dampen inequality appreciably, although its own effect is 

                                                 
8 The results are based on 263 observations, 0.179 as within-R2 value and statistically significant covariates. 
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not significant statistically. In terms of the marginal effects as in equation 2, a negative 

interaction term (-0.825, significant at 5% level) implies that higher government consumption in 

more corrupt countries (i.e., higher value of ticorr , ) can lower inequality rather effectively. 

Columns 3, 4 and 5 (table 2) introduce tertiary and secondary enrolments for these countries. 

Education by itself is unequal, presumably because the equality of opportunity is low in 

developing Asia. We then use interaction for tertiary education with industrial employment and 

service employment (column 3 and 4). In column 4 if industrial employment rises at a given 

level of tertiary education, the own effect on inequality is positive but the interaction with 

tertiary education is negative. It implies that if the level of tertiary education is high for a 

country, then a rise in industrial employment can lower inequality. Conversely, a low level of 

tertiary education in the economy implies that a larger share of the population has secondary or 

lower education. This might keep the income of a large mass low as compared to the education 

related premium received by a few. Interaction of tertiary education with service employment 

(column 4) does not affect inequality. In column (5) we not only include secondary education 

and the interaction with industry employment, but also use country cluster for the error term as a 

robustness check. This nullifies the influence of corruption, but makes the coefficient of shadow 

economy positive and significant. Next, public consumption expenditure lowers inequality as 

also the interaction between secondary education and industrial employment. The impact of 

openness (table 2 column 6) is strongly positive, however. The interaction between corruption 

index and openness is negative. In other words, if openness (corruption indicator) increases then 

by the marginal impact derived on the basis of equation 2, the level of income inequality could 

go down if the average value of the corruption indicator is very high. Note again, a high value of 

corruption indicator implies low corruption. In our sample, the two OECD countries like Japan 

and South Korea could experience this impact, although according to World Bank estimates of 
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Gini both have high inequality as of 2017-18. For developing and emerging Asia, inequality is 

still low but rising and ICRG plus shadow economy both tend to raise it unambiguously.    

For reasons mentioned in section 2.1, using lagged terms for the explanatory variables we 

show that the FE results from Table 2 remain mostly unchanged for the set of control variables. 

The ICRG lagged by 1 year is positive and significant at 5% level (table 2A column 1) and the 

shadow economy is also positive and significant at 1% level. We then continued with lagged 

shadow economy for columns 2-5 in table 2A. In all cases the 1 year lag for shadow economy is 

positive and highly significant in explaining income inequality in Asia. Subsequently, we 

conducted 2 year lags for the main explanatory variables of interest and observe that the results 

continue to hold. We have not reported these for brevity.  

Next, in view of tests for endogenous relations and/or omitted variables bias, Table 3 

offers the dynamic panel data estimates by use of GMM techniques discussed above. Using the 

same set of variables as in table 2, column 1 we show that the one year lagged inequality has an 

impact on the current level. Importantly, a percentage point rise in ICRG raises inequality 11 

times the extant level, but shadow economy, government consumption expenditure, industrial 

value added and industrial employment have non-significant impact. One unit rise in service 

sector employment reduces inequality by 0.5 points. In column 2 (Table 3) when the interaction 

between government consumption and ICRG is included, the own impact of a rise in ICRG 

raises inequality 23 times but the shadow economy does not play a facilitating role. Rise in 

service value added raises inequality by 0.413, and the interaction term lowers inequality by (-

0.907), besides service employment lowering inequality by (-0.525). All these effects are 

statistically significant at 1% level implying that the main results of the static FE model 

continues to hold and in some cases get stronger. With robust standard error and tertiary 

education as an explanatory variable, column 3 shows that the effect of ICRG on inequality is 

positive and significant, but moderated, and that the coefficient of shadow economy is positive 
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and significant again. Also, industrial employment and tertiary education raises inequality while 

service employment, while tertiary-education-to-industry-employment interaction lowers 

inequality. These effects have low magnitudes implying that the rise in inequality might not get 

reversed even for very high levels of tertiary enrollment. Introduction of secondary enrollment 

raises Gini coefficient by more than what tertiary education does (Table 3, column 4). However, 

if the industrial employment is high, rise in secondary education could lead to lowering of 

income inequality across countries of Asia. Notably, this specification suffers from missing 

information. The number of observations rises to 183 when openness is included in the final 

regression in column 5. The interaction between openness and ICRG unambiguously lowers 

inequality in a statistically significant manner.            

 

4.1 Evidence for South Asia 

 For the four south Asian countries, namely, Bangladesh, India, Pakistan and Sri Lanka, 

the maximum number of observations available is 84 (for shadow economy and other variables) 

while the smallest number of observations is 51 (for tertiary enrolment with a minimum value of 

2.7% and a maximum of 26.8%). The share of shadow economy varies between 17.8% and 

50.2% and the ICRG ratings vary between 0.17 and 0.67 with a mean of 0.39. Tables 4 and 5 

offer the FE and dynamic panel estimates for the south Asian countries. The results closely 

follow the all-country experiences. For example, a unit rise in ICRG rating increases inequality 

by 14 times (significant at 1% level) while shadow economy also raises it by 0.5 units. Increase 

in service employment consistently (except for column 4) lowers income inequality; the rise in 

industrial employment has non-significant impact everywhere except in column 5 where growth 

in industrial jobs raises inequality (significant at 5% level). Here, secondary education is 

considered also as an interaction variable, but the result is negative and weakly significant. 

Tertiary education raises inequality by four times its level for south Asia, but when interacted 
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with industrial employment and service employment (unlike the all-country case), the effect is 

moderating. Finally, column 6 shows that openness raises inequality but the interaction term with 

ICRG is a large negative, although statistically non-significant. In other words, trade openness 

has raised inequality in South Asia without ambiguity, and service employment is too little to 

reverse the effects.    

In Table 5 we obtain the results for the GMM with the inequality measure lagged up to two 

years. For the first lag there is no effect on the current inequality, but with the second lag the 

current inequality has a negative relation. The share of the shadow economy has a positive 

relation with inequality for most of the 10 different specifications using one or two lags for the 

dependent variable. Service employment reduces inequality except when we consider secondary 

education as a covariate and only the first lag for the dependent variable. Secondary education 

interacted with industrial employment helps to lower inequality, and so does service employment 

when the second lag is used. This should imply that inequality might be going down in the 

current period because of its own momentum as well as by the effects of the industry and 

service. Raising government consumption is mostly ineffective, although at higher levels of 

ICRG it should lower inequality. The degree of openness turns out to be strongly inequality 

enhancing for south Asia.                            

 

4.  Concluding Remarks 

 This paper engaged with a panel data for 21 countries in Asia for 21 years to see if 

country risk and corruption perception as measured by the International Country Risk Guide and 

the prevalence of shadow economies affect income inequality. We offered a large amount of 

econometric evidence in both static and dynamic forms to establish that inequality in Asia 

responds positively to both these variables of interest. Importantly, the ICRG ranking is read in a 

reverse order, implying that a rise in the ranking indicates that the country concerned is deemed 
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less risky for investment and perhaps less corrupt also. Therefore, a positive association between 

ICRG ranking and inequality implies that more economically risky (and corrupt) a country is, the 

lower is the degree of inequality possibly owing to development and persistence of shadow 

economies. The objective of the paper was to investigate if the persistence of large shadow 

economies in most of these countries except a handful like Japan, Singapore and South Korea, 

helps to moderate the rise in inequality in the same way one observes for South America. To this 

effect, we have tested independently (not reported) for both ICRG corruption control and the 

shadow economy variables along with other controls and found that both have positive and 

significant impact on Gini coefficients. Later we interacted the ICRG and shadow economy 

variables (also not reported) to find that the direction is negative but the effect is not statistically 

significant. Therefore, we introduced a number of other control variables to see if a large shadow 

economy on average is still responsible for higher inequality when ICRG rank improves over 

time.      

Among the set of control variables, we observe that the role of school enrolment and 

industrial or service employment have opposite effects on inequality. Higher enrolments in 

secondary and tertiary education raise inequality, but employment growth in industries and the 

service sector lowers it. None of the negative effects on inequality are however, strong enough to 

reverse the rising pattern that shadow economy and ICRG influences positively. This implies 

that instead of lowering inequality, shadow economies depress income growth among large 

masses in Asia, such that inequality rises unambiguously. This is different from the previous 

observations for South America where rise in inequality was cushioned by the growth of shadow 

economies. In some cases, when the shadow economy does not have a statistically significant 

impact, as with two dynamic panel regressions, falling corruption raises inequality possibly by 

crunching the shadow economy and raising return to formal activities. School enrolment and 

trade openness have supported this outcome in all cases as reported above.  
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The direct policy implication associated with these results is that if income inequality is 

in the objective function of the government, then lowering the size of the shadow economy in the 

presence of better corruption control should be useful, but only when both industrial and service 

sector jobs grow in lieu of non-formal activities. In other words, legalization or formalization of 

economic activities with job growth, supported by a lower corruption could help to lower income 

inequality according to this specification. In particular, growth of secondary and tertiary 

education translated into industrial and service sector jobs are the strongest candidates for 

lowering income inequality in the presence of large shadow economies.    

The predictions of the present study might improve from inclusion of political variables 

like the measure of democracy for Asian countries, or the degree of media freedom, and further 

breakdown of public consumption expenditure as well as industrial and service sector varieties. 

These might be candidates for understanding income inequality from other dimensions not 

considered presently. Some of these shall be taken up in future.  
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Tables and Graphs 

 

Appendix 

Table 1 Descriptive Statistics 
Variable Obs Mean Std. Dev. Min Max
Gini Index 402 38.584 5.352836 26.9 53.7
ICRG 339 0.442006 0.152853 0.17 0.83
Shadow Economy 440 26.28302 11.58756 8.19 56.64
Industry Vale Added 391 34.02169 10.87316 6.835121 69.08327
Services Value Added 391 55.32579 13.21781 22.22767 93.11522
Gov. Cons. Exp. 435 13.29024 5.655423 4.629886 32.19127
Industrial Employment 441 21.36124 5.520938 9.781 33.857
Services Employment 441 51.51393 19.05259 18.852 87.23
Tertiary School Enrolment 313 32.22158 22.48713 2.72384 104.2135
Secondary School Enrolment 285 78.36632 21.35544 22.8129 120.6316
Openness 427 1.027323 0.918736 0 4.426249  

 

Table 1A. Descriptive Statistics for South Asia 

 

Variable Obs Mean Std. Dev. Min Max
Gini Index (Dependent) 75 38.962 4.987869 29.8 47.5
ICRG 68 0.395294 0.107279 0.17 0.67
Shadow Economy 84 33.33512 8.283706 17.89 50.22
Industry Vale Added 84 27.19399 3.904371 20.08129 34.66471
Services Value Added 84 52.63619 4.752155 40.05144 61.73769
Gov. Cons. Exp. 84 9.370579 3.000864 4.629886 17.61111
Industrial Employment 84 19.84231 4.646741 9.781 27.287
Services Employment 84 33.0863 6.096766 22.605 46.372
Tertiary School Enrolment 51 11.43399 6.194573 2.72384 26.87559
Secondary School Enrolment 55 52.44146 17.61915 22.8129 99.69372
Openness 84 0.452138 0.168035 0.2426 0.886868  
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(All Countries. Dependent Variable: Country Gini Coefficient)   Table 2. Fixed Effects Estimates   
 (1) (2) (3) (4) (5) (6) 
VARIABLES FE FE FE (Ter Edu) 

Std Error (Country 
Cluster) 

FE (Ter Edu) with service 
empl. interaction 

FE (Secy Edu)  
SE (Country Cluster) 

FE (with openness) 

       
ICRG 5.684** 16.91*** 4.408* 4.396* 5.522 8.858*** 
 (2.204) (5.240) (2.842) (2.454) (3.309) (2.880) 
Shadow Economy 0.324*** 0.348*** 0.531*** 0.526*** 0.470*** 0.387*** 
 (0.0843) (0.0841) (0.163) (0.118) (0.133) (0.0829) 
Industry Value Added 0.592*** 0.658*** 0.768* 0.765*** 0.791* 0.459*** 
 (0.141) (0.142) (0.431) (0.186) (0.447) (0.139) 
Services Value Added 0.606*** 0.657*** 0.756* 0.754*** 0.770 0.695*** 
 (0.141) (0.141) (0.433) (0.184) (0.462) (0.133) 
Government Cons. Exp -0.279** 0.111 -0.263 -0.266 -0.475*** -0.349*** 
 (0.132) (0.211) (0.216) (0.164) (0.164) (0.124) 
Industrial Empl. -0.214** -0.245** 0.347* 0.339* 0.768* -0.162 
 (0.0957) (0.0957) (0.197) (0.197) (0.385) (0.0992) 
Service Empl. -0.224*** -0.229*** -0.323** -0.321*** -0.336* -0.312*** 
 (0.0632) (0.0626) (0.134) (0.0916) (0.161) (0.0684) 
Tertiary Education - - 0.431*** 0.460*** - - 
   (0.114) (0.165)   
Ter-Edu*Industrial-Emp - - -0.0149*** -0.0152*** - - 
   (0.00486) (0.00456)   
Ter-Edu*Service-Emp - - - -0.000314 - - 
    (0.00157)   
Secondary Education - - - - 0.460*** - 
     (0.137)  
Sec-Edu*Industrial-Emp - - - - -0.0156*** - 
     (0.00467)  
Gov. Cons*ICRG  -0.825** - - -  
  (0.350)     
Openness - - - - - 10.03*** 
      (2.153) 
Openness*ICRG - - - - - -7.426*** 
      (2.855) 
Constant -5.977 -16.04 -35.84 -35.42** -48.01 -11.70 
 (11.50) (12.17) (36.17) (15.51) (33.37) (11.19) 
       
Observations 263 263 190 190 176 258 
Number of countryid 20 20 19 19 18 20 
R-squared 0.179 0.198 0.331 0.331 0.324 0.306 

Standard errors in parentheses: *** p<0.01, ** p<0.05, * p<0.1 
(All countries 
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Table 2A. FE with lagged values of independent variables 
 (1) (2) (3) (4) (5) 
VARIABLES 
(with lags) 

FE 
 

FE FE (Ter. Edu) 
 

FE (Sec. Edu)  FE (with openness) 

      
ICRG 5.281 5.658** 6.189** 4.396* 3.765* 
 (4.869) (2.193) (2.422) (2.454) (2.131) 
L1 10.68** - -   
 (4.536)     
Shadow Economy 0.335*** 0.111 0.0526 0.0526 0.172 
 (0.120) (0.143) (0.166) (0.166) (0.138) 
 L1 - 0.262* 0.339** 0.339** 0.269** 
  (0.143) (0.167) (0.167) (0.135) 
Industry Value Added 0.753** 0.579*** 0.932*** 0.932*** 0.493*** 
 (0.299) (0.141) (0.223) (0.223) (0.139) 
Services Value Added 1.003*** 0.604*** 0.979*** 0.979*** 0.660*** 
 (0.329) (0.140) (0.209) (0.209) (0.133) 
Government Cons. Exp -0.337* -0.271** -0.333* -0.333* -0.308** 
 (0.192) (0.132) (0.190) (0.190) (0.124) 
Industrial Empl. -0.277* -0.183* -0.508*** -0.508*** -0.0777 
 (0.151) (0.0967) (0.146) (0.146) (0.0988) 
Service Empl. -0.723*** -0.204*** -0.423*** -0.423*** -0.271*** 
 (0.112) (0.0638) (0.112) (0.112) (0.0689) 
Tertiary Education - - 0.161*** - - 
   (0.0348)   
Secondary Education - - - 0.118*** - 
    (0.0385)  
Openness - - - - 4.859*** 
     (0.851) 
Constant -9.082 -8.673 -30.37* -33.20* -13.37 
 (26.46) (11.54) (15.58) (16.88) (11.33) 
      
Observations 198 263 190 176 258 
Number of countryid 20 20 19 18 20 
R-squared 0.179 0.198 0.298 0.259 0.297 

 Standard errors in parentheses: *** p<0.01, ** p<0.05, * p<0.1 
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       (All countries. Dependent Variable: Country Gini Coefficient) Table 3. Dynamic Panel Data Estimates 
 (1) (2) (3) (4) (5) 
VARIABLES GMM (Robust SE) GMM (Robust SE) GMM (Ter. Edu) 

(Robust SE) 
GMM (Sec. Edu)  

(Robust SE) 
GMM (with openness, 

Robust SE) 
L. Gini Index 0.267* 0.250* 0.130 0.0852 0.238*** 
 (0.152) (0.146) (0.186) (0.225) (0.0735) 
ICRG 11.89*** 23.44*** 5.201* 6.012** 16.57*** 
 (3.468) (5.653) (2.682) (2.900) (4.629) 
Shadow Economy 0.111 0.144 0.362** 0.381*** 0.153 
 (0.0925) (0.0955) (0.180) (0.123) (0.115) 
Industry Value Added 0.204 0.170 0.249 0.609** 0.0809 
 (0.250) (0.229) (0.320) (0.303) (0.308) 
Services Value Added 0.461* 0.413* 0.329 0.947*** 0.420 
 (0.250) (0.235) (0.285) (0.280) (0.325) 
Government Cons. Exp -0.243 0.109 -0.306 -0.496* -0.312* 
 (0.157) (0.162) (0.250) (0.258) (0.178) 
Industrial Empl. -0.111 -0.128 0.836*** 1.697*** -0.0486 
 (0.119) (0.108) (0.286) (0.548) (0.143) 
Service Empl. -0.541*** -0.525*** -0.378*** -0.686*** -0.503*** 
 (0.0815) (0.0799) (0.0819) (0.194) (0.103) 
Tertiary Education - - 0.539*** - - 
   (0.144)   
Ter-Edu*Industrial-Emp - - -0.0227*** - - 
   (0.00658)   
Secondary Education - - - 0.670*** - 
    (0.160)  
Sec-Edu*Industrial-Emp - - - -0.0262*** - 
    (0.00626)  
Gov. Cons*ICRG  -0.907*** - -  
  (0.319)    
Openness - - - - 7.621** 
     (3.018) 
Openness*ICRG - - - - -9.868** 
     (4.435) 
Constant 22.19 20.90 0.341 -52.79** 21.47 
 (21.91) (18.96) (25.96) (23.05) (27.32) 
      
Observations 184 184 135 121 183 
Number of countryid 20 20 17 16 20 

Standard errors in parentheses: *** p<0.01, ** p<0.05, * p<0.1 
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Table 4. Fixed Effects Estimates for South Asian Countries 

 (1) (2) (3)  (4) (5) 
VARIABLES FE FE FE (Ter Edu) 

 
FE (Ter Edu and Service 

Emp) 
FE (Secy Edu)  

 
FE (with openness) 

       
ICRG-Corruption 14.60*** 35.65** 13.62* 16.13** 10.72 28.53** 
 (5.340) (13.65) (6.800) (6.193) (6.811) (12.10) 
Shadow Economy 0.501** 0.604** 0.808* 0.489 0.461 0.502** 
 (0.240) (0.244) (0.417) (0.394) (0.407) (0.243) 
Industry Value Added 0.722*** 0.582** 0.468 0.132 0.448 0.518* 
 (0.242) (0.252) (0.479) (0.449) (0.423) (0.293) 
Services Value Added 0.699** 0.556* 0.742* 0.337 0.882** 0.586* 
 (0.301) (0.308) (0.380) (0.375) (0.353) (0.323) 
Government Cons. Exp -0.265 0.731 -1.191 -1.161 -0.655 -0.438 
 (0.259) (0.649) (1.091) (0.982) (0.903) (0.302) 
Industrial Empl. 0.180 0.220 0.323 0.218 2.233** -0.0164 
 (0.261) (0.258) (0.752) (0.678) (0.962) (0.318) 
Service Empl. -0.510*** -0.453*** -0.498* 0.0922 -0.813*** -0.487*** 
 (0.164) (0.165) (0.251) (0.319) (0.223) (0.163) 
Tertiary Education - - 2.150* 4.744*** - - 
   (1.128) (1.417)   
Ter-Edu*Industrial-Emp - - -0.0776* -0.0874** - - 
   (0.0420) (0.0380)   
Ter-Edu*Service-Emp    -0.0763**   
    (0.0291)   
Secondary Education - - -  0.350 - 
     (0.339)  
Sec-Edu*Industrial-Emp - - -  -0.0279* - 
     (0.0155)  
Gov. Cons*ICRG  -2.728 -  -  
  (1.634)     
Openness - - -  - 26.51* 
      (15.45) 
Openness*ICRG - - -  - -39.52 
      (28.03) 
Constant -24.57 -26.61 -29.30 -6.907 -39.09 -18.31 
 (23.42) (23.03) (30.53) (28.77) (32.24) (23.64) 
       
Observations 59 59 38 38 42 59 
Number of countryid 4 4 4 4 4 4 
R-squared 0.302 0.341 0.496 0.608 0.553 0.352 

Standard errors in parentheses: *** p<0.01, ** p<0.05, * p<0.1 
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Table 5.  Dynamic Panel Data Estimates for South Asian countries 

 (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) 
VARIABLES GMM  GMM (L2) GMM GMM 

(L2) 
GMM  

(Ter. Edu) 
GMM (Ter 
Edu, L2) 

GMM (Sec. 
Edu) 

GMM  
(sec Edu, L2) 

GMM (with 
openness) 

GMM (with 
Openness, L2) 

L. Gini Index 0.183 0.118 0.148 0.0716 0.152 -0.134 0.130 0.0839 0.240 0.165 
 (0.200) (0.199) (0.200) (0.198) (0.203) (0.174) (0.151) (0.156) (0.212) (0.218) 
L2. Gini Index - -0.391* - -0.429* - -0.631*** - -0.302 - -0.329 
  (0.222)  (0.220)  (0.188)  (0.199)  (0.244) 
ICRG-Corruption 13.52* 4.065 34.06** 26.34* 8.013 -3.772 5.541 -0.698 41.03 23.53 
 (7.329) (8.926) (15.60) (15.69) (8.993) (7.593) (7.568) (8.686) (37.68) (39.61) 
Shadow Economy 0.692* 0.635 0.738* 0.681* 1.347*** 1.182*** 0.583 0.623 0.829* 0.730* 
 (0.413) (0.404) (0.409) (0.399) (0.474) (0.358) (0.393) (0.398) (0.438) (0.441) 
Industry Value Added 0.747 1.247* 0.418 0.923 0.0132 0.571 0.472 0.788 0.556 1.015 
 (0.648) (0.691) (0.677) (0.708) (0.928) (0.715) (0.824) (0.859) (0.899) (0.955) 
Services Value Added 1.355 1.837* 0.903 1.373 -0.0622 0.556 0.727 1.329 1.348 1.719 
 (0.938) (0.954) (0.976) (0.980) (1.495) (1.135) (1.365) (1.435) (1.085) (1.112) 
Government Cons. Exp -0.619 -0.419 0.368 0.716 0.0279 0.0917 0.707 0.332 -0.938 -0.661 
 (0.392) (0.398) (0.769) (0.769) (1.292) (0.968) (1.027) (1.066) (0.599) (0.629) 
Industrial Empl. 0.376 0.702* 0.567 0.949** 1.786* 1.904*** 4.304*** 4.079*** 0.253 0.602 
 (0.365) (0.400) (0.383) (0.421) (0.940) (0.705) (1.061) (1.082) (0.504) (0.563) 
Service Empl. -0.962*** -1.452*** -0.901** -1.431*** -0.307 -1.179*** -0.366 -0.992** -1.089*** -1.455*** 
 (0.369) (0.454) (0.366) (0.448) (0.334) (0.360) (0.289) (0.506) (0.398) (0.479) 
Tertiary Education - - - - 4.353*** 2.739** -  -  
     (1.346) (1.117)     
Ter-Edu*Industrial-Emp - - - - -0.162*** -0.0998** -  -  
     8.013 (0.0455)     
Secondary Education - - - - -  1.153*** 0.829* -  
       (0.381) (0.440)   
Sec-Edu*Industrial-Emp - - - - -  -0.0626*** -0.0501** -  
       (0.0186) (0.0205)   
Gov. Cons*ICRG  - -2.869 -3.241* -  -    
   (1.931) (1.889)       
Openness - -   -  -  35.83 22.30 
   - -     (36.49) (37.60) 
Openness*ICRG - -   -  -  -70.63 -45.51 
   - -     (87.79) (89.15) 
Constant -58.65 -67.17 -37.97 -44.33 -43.98 -18.62 -109.2 -103.0 -63.86 -66.68 
 (72.78) (71.48) (73.25) (71.83) (99.18) (75.33) (89.26) (91.00) (79.29) (79.34) 
           
Observations 39 39 39 39 27 27 30 30 39 39 
Number of countryid 4 4 4 4 4 4 4 4 4 4 

Standard errors in parentheses: *** p<0.01, ** p<0.05, * p<0.1 
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Table 6A. Table showing Vector Autoregression for Gini and Shadow Economy (All countries) 
 

                                                                               

        _cons     2.012075   .8424355     2.39   0.017     .3609315    3.663218

               

          L2.     .3771868   .0511852     7.37   0.000     .2768656     .477508

          L1.     .5817855   .0503138    11.56   0.000     .4831723    .6803986

  giniindex_n  

               

          L2.    -.1709666   .0947596    -1.80   0.071     -.356692    .0147588

          L1.     .1543799   .0955155     1.62   0.106    -.0328271    .3415869

shadoweconomy  

giniindex_n    

                                                                               

        _cons    -.0113492    .477928    -0.02   0.981    -.9480708    .9253724

               

          L2.     .0059802   .0290383     0.21   0.837    -.0509337    .0628942

          L1.    -.0030001   .0285439    -0.11   0.916    -.0589451    .0529448

  giniindex_n  

               

          L2.     .0940063   .0537587     1.75   0.080    -.0113589    .1993715

          L1.     .8902602   .0541876    16.43   0.000     .7840545    .9964659

shadoweconomy  

shadoweconomy  

                                                                               

                     Coef.   Std. Err.      z    P>|z|     [95% Conf. Interval]

                                                                               

                                                                

giniindex_n           5     2.12097   0.8444   1986.935   0.0000

shadoweconomy         5     1.20326   0.9898   35418.51   0.0000

                                                                

Equation           Parms      RMSE     R-sq      chi2     P>chi2

Det(Sigma_ml)  =  6.284829                         SBIC            =  7.675167

FPE            =  6.637841                         HQIC            =  7.610909

Log likelihood = -1375.042                         AIC             =  7.568538

Sample:  3 - 19                                    No. of obs      =       366

Vector autoregression

 
 

Table 6B. Table showing Granger Causality Wald test 

                                                                      

          giniindex_n                ALL    6.5686     2    0.037     

          giniindex_n      shadoweconomy    6.5686     2    0.037     

                                                                      

        shadoweconomy                ALL    .08064     2    0.960     

        shadoweconomy        giniindex_n    .08064     2    0.960     

                                                                      

             Equation           Excluded     chi2     df Prob > chi2  

                                                                      

   Granger causality Wald tests
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All Countries Showing Shadow Economy and Corruption Perception for 1995 and 2015 

 

 
 

Figure 1. Shadow Economy as Percent of GDP  and Corruption Perception Score 
Source: Medina and Schneider (2018); Corruption Perception Index 

Note: Higher CPI score implies lower corruption.  
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Figure 1A. Relating Shadow Economy and Income Inequality in Asia  

Source: Authors  
 
 
 
 
 
 
 
 
 
 



 31 

 
 
 

 
 

Figure 1B. ICRG Ratings-Asia (All Countries) for 1995 and 2015 
Source: ICRG Database 
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Figure 2. Relating Tertiary School Enrolment and Income Inequality in Asia 

Source: Authors  
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Figure 3. Relating Openness and Income Inequality in Asia 

Source: Authors  
  
 

South Asia 
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Figure 4. Relating Shadow Economy and Income Inequality in South Asia  

Source: Authors 
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Figure 4a. Graph Showing ICRG rating for South Asian Countries 
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Figure 5. Relating Tertiary School Enrolment and Income Inequality in South Asia 

Source: Authors  
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Figure 6. Relating Tertiary School Enrolment and Income Inequality in South Asia 

Source: Authors 
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