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GENERAL & APPLIED ECONOMICS | RESEARCH ARTICLE

Public spending and informal economy in the 
Asian countries
Phuc Van Nguyen1, Duc Hong Vo1*, Toan Pham-Khanh Tran1 and Ngoc Phu Tran1

Abstract:  The informal economy is a complex phenomenon present, to a large 
extent, in both developing and developed countries. Despite an increasing focus on 
the nexus between public spending and the informal economy, little is known about 
the moderating role of budget imbalance in this relationship. This study investigates 
how a budget imbalance moderates the effects of public spending on the informal 
economy of 32 Asian countries from 2000 to 2017. We have employed the 
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generalized method of moments and various second-generation tests in this ana
lysis to ensure the approach is appropriate and the findings are robust. Our results 
indicate that increasing public spending and budget imbalance will increase the 
informal economy size. Interestingly, the effect of public expenditure on the infor
mal economy will enhance with an increase in the budget imbalance. Additionally, 
we also find that tax burden and economic growth contribute to the increased 
informal economy in Asian countries. This study also offers some useful policy 
implications for reducing the informal economy.

Subjects: Economics and Development; Macroeconomics; International Economics 

Keywords: Public spending; informal economy; budget imbalance; Asian countries; GMM

1. Introduction
The informal economy is a topic of interest among academics, policymakers, and regulators that 
have emerged in recent years not only in emerging markets and developing countries but also in 
advanced economies. The informal economy, also known as the undeclared, underground, hidden, 
or shadow, is a pervasive economic feature (Dell’Anno, 2021). As such, in this study, these terms 
are used interchangeably. The informal economy includes all economic activities not covered by 
law or formal arrangement (OECD/ILO, 2019). In emerging markets and developing countries, far 
too many people and small enterprises operate outside the line of sight of governments—in the 
informal sector. This sector constitutes more than 70 per cent of total employment and approxi
mately one-third of output in these countries (Loayza, 2016). In terms of employment, around 
62.1 per cent of the total employed population age 15 years and older, equivalent to two billion 
people, operate in the informal sector (ILO, 2018).

Interest in the informal economy partly responds to the potentially high costs they impose on 
inclusive economic development, especially in developing countries. A widespread informality has 
been associated with significantly poorer/worse governance and more significant lags in achieving 
every dimension of the Sustainable Development Goals. Countries with larger shadow economies 
tend to have less access to finance for the private sector due to tax revenue erosions, limiting their 
ability to enhance social inclusion (Elgin & Erturk, 2019), lower productivity (Loayza, 2018), slower 
capital and human capital accumulation, and smaller fiscal resources (Docquier et al., 2017). 
Moreover, the informal economy is, on average, less productive than the formal sector because 
it tends to hire more low-skilled workers, has more restricted access to markets and funding, and 
lacks economies of scale (Loayza, 2018). The informal economy also widens the income and 
poverty gap, making progress toward the Sustainable Development Goals difficult (Özgür et al., 
2021). Furthermore, some studies show that the informal economy is associated with higher 
corruption (Friedman, Johnson, Kaufmann, Zoido-Lobaton et al., 2000; Johnson et al., 2000), 
which leads to political instability (Elbahnasawy et al., 2016). Nevertheless, the advantages of 
the informal economy are also discussed. The benefits of the informal economy are providing 
employment opportunities, especially in a crisis, competitive prices, promoting local economies, 
and an increase in income level (Hoinaru et al., 2020; Ruzek, 2015).

Academics and policymakers have long had good reasons to identify the drivers of the informal 
economy due to its significant role in proposing, and implementing economic policy (Elgin & Erturk, 
2019). The determinants of informality are multifaceted. They vary from unemployment (Mauleón 
& Sardà, 2017); to the design of the tax and social security system (Hassan & Friedrich, 2016; 
Schneider, 2010); to the quality of institutions (Canh et al., 2021; Dreher & Schneider, 2010). 
However, the evolution of socio-economic structures in recent decades has raised concerns over 
the new augmented determinants of the informal economy. Our literature review indicates that 
public spending does not attract much attention from researchers in empirical studies on the 
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informal economy. On the one hand, many studies have demonstrated that public spending 
impacts favourably on the informal economy (Berdiev & Saunoris, 2018; Xu et al., 2018). On the 
other hand, many scholars have argued that public spending has a negative or insignificant impact 
on the shadow economy (Baklouti & Boujelbene, 2019; Farzanegan et al., 2020). The absence of 
consensus among researchers on the impact of public spending on the informal economy opens 
the importance and necessity for further research to ascertain the nexus between these two 
variables, which could be attributed to different econometric methods, data, periods and countries 
included in these empirical studies.

Previous studies have identified factors that moderate the relationship between public spending 
and economic growth, such as value-added tax (Chan et al., 2017) and institutional quality (Khan 
et al., 2020). Such moderating effects should be investigated since the public expenditure is 
a multi-dimensional phenomenon of various interrelations (Christie, 2014). Our literature review 
indicates that the moderating role of budget imbalance on public spending and informal economy 
nexus has been largely neglected in the existing literature. However, this moderating effect should 
be taken into account since the effectiveness of public spending depends on the level of budget 
imbalance (Gemmell et al., 2012).

The Asian countries provide a fruitful research context to investigate this critical relationship. 
Many countries in Asia suffer from considerable budget deficits. At the same time, these countries 
endure significant country risks owing to the large informal economy, with an average informal 
economy size of about 28 per cent of the national GDP. Pervasive informality is particularly 
pernicious at the current juncture. In the global recession caused by the COVID-19 pandemic, 
the informal sector has been hit hard by lockdowns and changes in consumer behaviour triggered 
by the pandemic. With a prominent presence in the services sector, workers in the informal 
economy were more likely to lose their jobs or suffer severe income losses. Moreover, informal 
workers are largely excluded from formal social safety nets, and government support programs 
often cannot reach them. Significantly, governments across Asia are unleashing massive stimulus 
packages to support economies heading into recession as COVID-19 affects consumption and 
investment.

Given the crucial role of public spending in these countries, this study makes several contribu
tions to the existing literature on the informal economy on the following grounds. First, to the best 
of our knowledge, this study is one of the first of its kind to investigate the effects of public 
spending, budget imbalance, and the informal economy in the Asian context. Second, the impact 
of public expenditure on the informal economy with the moderating role of budget imbalance is 
still widely investigated. As such, whether an increase in budget imbalance favourably or adversely 
moderates the impact of public spending on the informal economy remains unanswered. Third, 
findings from this study provide empirical evidence for policymakers to use appropriate fiscal policy 
to control the informal economy.

Following this introduction, the remainder of the paper is organized as follows. Section 2 pre
sents and synthesizes the literature review on the relevant issue. Section 3 presents the research 
methodology and data. The results are presented and discussed in section 4, followed by the 
concluding remarks and policy implications in section 5 of the paper.

2. Literature review

2.1. Informal economy and its measurements
The presence of the informal economy is inevitable due to the complexity of economic activities 
and events that cannot be fully controlled and counted by authorities. In recent years, the informal 
economy has attracted much attention from scholars and policymakers (Williams, 2019). However, 
there is no consistent definition of the informal economy. In the literature, the informal economy 
implies all economic events or activities outside the public governance and private sector 
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establishment (Ajide, 2021; Hart, 2008). Medina and Schneider (2018) consider that the shadow 
economy includes all hidden activities from public authorities due to regularity, monetary, or 
institutional purpose. For example, legal goods and services may be produced in the shadow 
economy but are not reported to the tax authorities to avoid paying taxes and social security 
contributions. This definition does not consider illegal or criminal activities, do-it-yourself, chari
table, or household activities as part of the shadow economy.

The informal economy is, by nature, challenging to measure because agents engaged in the 
informal economy activities try to remain undetected. Despite the difficulty of measuring inform
ality, many estimation methods have been developed to capture its scale. Elgin et al. (2021) argue 
that twelve measures are most commonly used in the literature. These methods can be categor
ized into direct, indirect, and model-based approaches (Schneider & Buehn, 2018). The first group 
encompasses direct measures from surveys, such as labour force, firm and household surveys. 
Although this approach provides detailed information about informal activities and the structure 
of labour in the informality, it has limitations regarding times, countries, and short-run point 
estimation, resulting in lower reliability than other methods. Second, for the indirect approaches, 
scholars use macroeconomic indicators, including currency demand (Awad & Alazzeh, 2020), 
transactions indicators (Feige, 1979), and electricity consumption (Psychoyios et al., 2021), to 
infer the size of the informal economy under certain assumptions. Third, the size of the informal 
economy can be estimated using model-based approaches, such as the multiple indicators- 
multiple causes (MIMIC) method (Schneider et al., 2010) and the dynamic general equilibrium 
(DEG) method (Elgin & Oztunali, 2012). Among these techniques, the MIMIC and DEG model, albeit 
imperfect, stand out in terms of their long time-series and extensive country coverage and is 
widely applied in the macro empirical research about the informal economy (Kelmanson et al., 
2019; Schneider & Buehn, 2018). These recent attempts of scholars to estimate the informal 
economy size provide a more comprehensive picture of what the informal economy is and the 
informal economy’s drivers to understand this phenomenon better and give some policy 
recommendations.

2.2. The impact of public spending and budget imbalance on the informal economy
This section is devoted to a brief review of relevant theory and empirical studies on the relationship 
between public spending, budget imbalance, and the informal economy. Each of these relation
ships is discussed in turn below.

2.2.1. Public spending and the informal economy
Understanding the determinants of the informal economy is an important issue in proposing and 
implementing economic policy. The causes of the informal economy can be categorized into three 
groups: economic, policy-related, and regulatory and institutional quality (Williams & Schneider, 
2016). Previous empirical studies have mainly concentrated on taxation, unemployment, economic 
structure, and institutional quality as the leading causes of the existence of an informal economy 
(Friedman, Johnson, Kaufmann, Zoido-Labton et al., 2000; Schneider & Enste, 2000; Tanzi, 1999).

Public spending is one of the overriding pillars of fiscal policy and an important determinant of 
the informal economy. It plays a significant role in individuals’ decisions to stay in the formal 
sector or move to informality. We consider that public spending might be a key determinant for the 
informal economy for the following reasons. First, increased public spending is normally associated 
with increased taxes to overcome the budget imbalance. Such an increase in taxes and fees 
creates a vicious cycle of pushing more people into the shadow sector. Furthermore, an increase 
in government leads to the crowding-out effect, distortion of economic incentives, allocation of 
resources, and discourages savings, and investment, thus hindering economic growth (Barro, 1990; 
Christie, 2014), which in turn, encourages individuals and firms toward informal economy 
(Dell’Anno et al., 2018). Third, the growth in public spending typically comes with a heavy burden 
of laws, regulations, and cumbersome and costly procedures, which cause operational constraints 
reducing the freedom of choice to work in the formal sector. These contribute to an expansion of 
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the informal economy because, in Legalist theory, the informal economy is a choice made by 
rational actors to avoid excessive government regulations (De Soto, 1989).

Berdiev and Saunoris (2018) examine the factors affecting the shadow economies of 108 
countries during the 1984–2006 periods. Their findings indicate that government expenditure has 
resulted in a bigger shadow economy. Furthermore, using the datasets for the 131 countries from 
1999 to 2007, Xu et al. (2018) confirm that public spending enlarges the size of the shadow 
economy. This result is consistent with the studies of Elgin and Oztunali (2014), Esaku (2021). 
Table 1 presents a summary of selected writings on the topic. In line with the literature, the first 
hypothesis is proposed: 

Hypothesis 1:Increased public spending leads to a rise in the informal economy.

2.2.2. Budget imbalance and the informal economy
Fiscal policy plays an important role in managing economies in both developed and developing 
countries (Easterly & Rebelo, 1993). However, the impact of budget imbalance on the informal 
economy is unclear due to the dearth of empirical studies. The COVID-19 pandemic has precipi
tated large macroeconomic imbalances, exacerbated an already precarious fiscal position, and led 
to a loss of fiscal sustainability (Burger & Calitz, 2021; Makin & Layton, 2021) which in turn impacts 
the informal economy.

In the neoclassical economic theory, the budget imbalance is considered to arise from market 
borrowing and lending decisions in inter-temporal optimization problems (Bernheim, 1989). The 
Neoclassical theoretical view promotes that budget imbalance leads to increased lifetime con
sumption, reduces the saving rate, raises interest rates, and crowds out private investment. In the 
Neoclassical postulation, therefore, deficits can deteriorate the overall economic growth. 
Furthermore, the budget imbalance arises out of current account deficits, in what has become 

Table 1. A summary of the selected papers concerning the effects of public spending on the 
informal economy
Authors Period/sample Methods Main findings
Berdiev and Saunoris 
(2018)

1984–2016 &108 
countries

VAR Government spending 
has a positive effect on 
the shadow economy

Elgin and Oztunali (2014) 1984–2009 &141 
countries

Fixed effect There is a positive impact 
of government spending 
on the informal economy

Xu et al. (2018) 1999–2007 &131 
countries

GMM Public spending 
contributes to the extent 
of the informal economy

Esaku (2021) 1991–2015 for Uganda ARDL Government expenditure 
rises the shadow 
economy

Khan and Rehman (2022) 2004–2015 &141 
countries

The fixed effect, Random 
effect, GMM

An increase in public 
spending leads to an 
increase in the shadow 
economy

Goel et al. (2019) 1870–2014 for the United 
States

ARDL The results supported the 
positive effect of 
government expenditure 
on the shadow economy 
in the short run.

Notes: VAR: Vector autoregression; GMM: Generalized Method of Moment; ARDL: Autoregressive Distributed Lag 
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popularly known as the twin-deficit hypothesis (Kim & Roubini, 2008). The Modernization theory, 
rooted in Boeke’s (1942), and Lewis’s (1954) studies, postulates that the informal economy is 
a product of economic under-development. Thus, the informal economy has a counter-cyclical 
relationship with the formal economy (La Porta & Shleifer, 2014). It means that the informal 
economy may increase with the decline of the formal sector.

Moreover, the literature indicates that unsustainably high budget imbalances are associated 
with macroeconomic instability, especially inflation (Cebula, 1995). Friedman (1968), Sargent and 
Wallace (1981) presented a model where a higher imbalance of debt results in higher money growth 
in the current period or future and thus leads to inflation. High inflation rates bring hardship for 
many households, creating incentives to participate in the informal sector. Some studies found that 
the amplification of the inflation rate is strongly linked to the expansion of the informal economy 
(Baklouti & Boujelbene, 2019; Mazhar & Méon, 2017). Thus, the following hypothesis is proposed: 

Hypothesis 2:Increased budget imbalance leads to an increased informal economy.

The literature on public finance emphasizes the crucial role of the effectiveness of public 
spending. However, the significance of public spending depends on the level of budget imbalance 
(Gemmell et al., 2012). In addition, the moderating role of budget imbalance in the public spending 
—informal economy nexus is not investigated either theoretically or empirically. Findings from 
previous studies indicate that public spending increases the size of the informal economy. 
Similarly, the budget imbalance raises the informal economy. Moreover, an interaction between 
public spending and budget imbalance is observed because higher spending can activate a higher 
budget imbalance, which multiplies the detrimental effect of public spending on the informal 
economy through this channel. 

Hypothesis 3:The increase in budget imbalance intensifies the impact of public spending on the 
informal economy.

3. Methodology and data

3.1. Research model
In line with previous studies from Huynh and Nguyen (2020), Khan and Rehman (2022), this paper 
investigates the impact of public spending on the informal economy and the role of budget 
imbalance in moderating this impact using a sample of 32 Asian countries from 2000 to 2017. 
The following model is as follows: 

IEit ¼ β0 þ β1PSit þ β2BIit þ β3PSit
�BIit þ β4Xit þ εit (1) 

i, t denotes country i at year t, respectively; β is the coefficient; Ɛ is the error term.

The dependent variable represents the informal economy size (IE), measured by the per cent of 
GDP. The regressors are public spending (PS) and budget imbalance (BI), measured by the per cent 
of GDP. PS*BI represents the interaction term between public spending and budget imbalance. The 
interaction term between public spending and budget imbalance measures the role of budget 
imbalance in moderating the impact of public spending on the informal economy size. This term 
can be calculated using a partial derivative of equation (1) concerning public spending: 

@ IEtð Þ

@ PStð Þ
¼ β1 þ β3 BIt (2) 
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The role of budget imbalance in affecting how public spending impacts the informal economy is 
conditioned on the two parameters: β1 and β3 in Eq. (2). These parameters produce four 
possibilities:

● If β1 > 0 and β3 > 0, meaning that larger public spending will increase the informal economy size, 
and budget imbalance enhances and complements this positive effect.

● If β1 < 0 and β3 < 0, larger public spending will decrease the informal economy size, and budget 
imbalance worsens this negative effect.

● If β1 > 0 and β3 < 0, implying that increased public spending is linked with an increased informal 
economy. However, budget imbalance constitutes a reduction which leaks out the positive effect.

● If β1 < 0 and β3 > 0, implying that larger public spending leads to the decrease of the informal 
economy, but budget imbalance mitigates and lessens the negative effect.

We note that if β1 and β3 in Eq. (2) have different signs, it confirms the existence of the threshold 
effect, suggesting that the impact of public spending on the informal economy differs depending 
on the levels of budget imbalance.

Various studies have attempted to determine the drivers of the informal economy. To better 
explain this economic phenomenon, selected studies emphasize the effect of sociocultural factors 
on the informal economy (see, Achim et al., 2019; Amin & Ahmad, 2021). Our study focuses on 
economic and institutional indicators to investigate the effects of public spending on the informal 
economy due to the data availability. Control variables (X) include economic growth, tax burden, 
corruption, and rule of law. The selection of these control variables can be justified as follows:

Economic growth: The impact of economic growth on the informal sector is ambiguous (Goel et al., 
2019). The followers of the dualist approach claim that economic growth impacts the informal 
economy negatively because the dualist view considers the informal economy as a residual of the 
official economy (La Porta & Shleifer, 2008, 2014). However, empirically, the studies of Cooray et al. 
(2017), Blanton et al. (2018) show that the informal economy is counter-cyclical to the official 
economy. On the contrary, according to a recent report by ILO (2018) and Baklouti and Boujelbene 
(2019) and Saunoris (2018) studies, the results indicate that the informal economy is a procyclical 
engine of economic growth because the informal sector provides services, goods for the formal 
sector. In addition, informal economy income may support the demand of the official sector.

The tax burden is one of the main causes of the informal economy. Most schools of thought on 
the informal economy presume that tax burden positively affects the informal economy since 
greater tax complexity imposes heavier compliance burdens on taxpayers, disincentivizes tax 
compliance, and encourages taxpayers to move into the shadow sectors. Tax burden leading to 
a larger informal economy is found in various studies, including Mazhar and Méon (2017), Wu and 
Schneider (2019), and Kelmanson et al. (2019).

Corruption: Theoretical considerations in the literature classify the relationship between corrup
tion and informal economy as dual or ambiguous since they are found to be either complements 
or substitutes. The former term indicates the situation in which there is a positive relationship 
between the variables, while the latter term implies a negative one. Furthermore, the empirical 
examination of the relationship between corruption and the informal economy could be either 
positive (Buehn & Schneider, 2012; Esaku, 2021; Goel & Saunoris, 2014; Huynh & Nguyen, 2020) or 
negative in high-income countries (Dreher & Schneider, 2010)

The rule of law: In economic literature, the rule of law is one of the various aspects of an 
institution (Nguyen et al., 2021). A better rule of law contributes to reducing transaction costs 
(Hoffman et al., 2016) and risk (Busse & Hefeker, 2007), therefore, encouraging official economic 
activities. In addition, some studies found that a better rule of law leads to a smaller informal 
sector (Hayat & Rashid, 2020; Khan & Rehman, 2022).

Van Nguyen et al., Cogent Economics & Finance (2022), 10: 2101220                                                                                                                               
https://doi.org/10.1080/23322039.2022.2101220                                                                                                                                                       

Page 7 of 20



3.2. Data
Data are collected for 32 Asian countries over the period 2000–2017. A list of countries is 
presented in Table 2. The selection of these 32 Asian countries is mainly due to data unavailability. 
However, data for the informal economy, public spending and budget imbalance should be 
sufficient for econometric analysis.

The informal economy data set is collected from Medina and Schneider’s (2019) study. Medina & 
Schneider estimate the size of the informal economy for 157 economics from 1991 to 2017 using 
the MIMIC techniques at the time this analysis is conducted. Annual data on GDP growth rate and 
public spending (per cent of GDP) are obtained from World Development Indicators. Data on the 
budget imbalance are from the Fiscal Monitor of the International Monetary Fund. Additionally, the 
data on controlling corruption and the rule of law are collected from Worldwide Governance 
Indicators. Table 3 summarises the measurement of the variables used in this paper.

The descriptive statistics of the variables and the correlation matrix between the variables are 
presented in Tables 4,5, respectively. The largest and smallest sizes of the informal economy are 
60.6 per cent and 10.31 per cent of the national GDP. The average size of the informal economy of 
the Asian countries is about 28 per cent of GDP. The mean value of public spending, proxied by the 
public spending, is 13.4816 with a standard deviation of 5.52, a minimum of 3.46, and a maximum 
of 30 per cent GDP. The highest level of economic growth is about 34.5, whereas the lowest level is 
−14.1. The mean value of control corruption is −0.047, the highest value of 2.325, and the lowest 
value of −1.496. Moreover, the standard deviations of the variables indicate wide variations, 
implying that the variables are dispersed around their means.

Figure 1 presents the size of the informal economy of each country across the years. On average, 
Japan has the smallest informal economy size while the largest informal economy size belongs to 
Azerbaijan. Vietnam is one of the countries with a small size of the informal economy, which is 
approximately 16.5 per cent of the national economy in the region.

Table 5 presents the correlation matrix of the concerned variable from the Asian countries. 
A highly negatively correlation (−0.307) is observed between public spending and the informal 
economy, while a highly positive correlation (0.145) exists between economic growth and the size 
of the informal economy. The results indicate that the estimated model does not suggest the 
presence of multicollinearity.

4. Empirical results and discussions

4.1. Cross-sectional dependence test
Panel data estimation strategies ignore the problems of cross-sectional dependency, which may 
cause bias and misleading information and unreliable results. There is a probability of possible 

Table 2. List of countries included in the analysis
Armenia Hong Kong SAR, China Kuwait Qatar

Azerbaijan India Lao PDR Singapore

Bahrain Indonesia Lebanon Saudi Arabia

Bangladesh Iran, Islamic Rep. Malaysia Tajikistan

Bhutan Israel Nepal Thailand

Brunei Darussalam Japan Pakistan Turkey

Cambodia Jordan Oman United Arab Emirates

China Kazakhstan Philippines Vietnam
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Table 3. Description of variables and measurement
No. Variable Measurement Abbreviation Source
Dependent variable

1 Informal economy Informal economy 
(per cent of GDP)

IE Medina and 
Schneider (2019)

Independent variables

2 Public spending General 
government final 
consumption 
expenditure 
(per cent of GDP)

PS World Development 
Indicators

3 Budget imbalance Fiscal deficit 
(per cent of GDP)

BI Fiscal Monitor

Control variables

4 Economic growth GDP growth (annual 
%)

GDPG World Development 
Indicators

5 Tax burden Tax burden TR Heritage 
Foundation

6 Control Corruption Control Corruption 
index (ranges from 
approximately −2.5 
(totally corrupt) to 
2.5 (not corrupt)

CC Worldwide 
Governance 
Indicators

7 The rule of law The rule of law 
index (ranges from 
approximately −2.5 
(no rule of law) to 
2.5 (the total rule of 
law)

RL Worldwide 
Governance 
Indicators

Table 4. Descriptive statistics
Observations Mean Std. Dev. Min Max

IE 576 28.001 12.033 10.317 60.600

Δ IE 544 −0.115 0.448 −1.506 2.221

PS 576 13.481 5.524 3.460 30.003

Δ PS 544 0.027 1.344 −5.479 6.436

BI 576 −0.327 8.292 −24.000 43.300

Δ BI 544 −0.169 5.308 −35.200 33.000

GDPG 576 5.390 4.203 −14.100 34.500

Δ GDPG 544 −0.122 4.035 −21.000 18.707

TB 576 80.051 20.008 0.000 99.900

Δ TB 544 0.681 5.758 −11.200 90.200

CC 576 −0.047 0.905 −1.496 2.325

Δ CC 544 0.001 0.137 −0.420 1.029

RL 576 −0.031 0.783 −1.390 1.860

Δ RL 544 0.006 0.102 −0.343 0.475

PS*BI 576 30.062 351.731 −861.515 2321.01

Δ PS*BI 544 −6.800 207.297 −1898.15 1167.896

Notes:IE: Informal economy; PS: Public spending; BI: Budget imbalance; GDPG: GDP growth; TB: Tax burden; CC: 
Control Corruption; RL: the rule of law 
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cross-sectional dependency due to the financial, globalization, and economic integration. 
Therefore, it is important to examine this cross-sectional dependency problem in our analysis.

The Pesaran CD (2004) test is used to examine cross-sectional dependence in this study. The null 
hypothesis of this test is that there is no evidence of cross-sectional dependency. Empirical results from 
Table 6 reject the null hypothesis. The presence of cross-sectional dependency in this study implies 
that second-generation econometric techniques should be used to produce robust and consistent 
results.

4.2. Slope homogeneity test
In addition to cross-sectional dependence, Breitung (2001) argues that assuming panel homo
geneity will mislead the results if the panel is heterogeneous. Therefore, the slope homogeneity 
test developed by Pesaran et al. (2008) is used. The results in Table 7 reject the null hypothesis of 
slope homogeneity, confirming the presence of slope heterogeneity in our data set.

Figure 1. The shadow economy 
for the Asia countries from 
2000 to 2017.

Table 5. The correlation matrix
Variables IE PS BI GDPG TB CC RL
IE 1.0000

PS −0.307*** 1.0000

BI −0.075** 0.043 1.0000

GDPG 0.145*** −0.246*** 0.122*** 1.0000

TB −0.046 −0.207*** 0.058 0.021 1.0000

CC −0.571*** 0.389*** 0.195*** −0.187*** −0.023 1.0000

RL −0.373*** 0.255*** 0.332*** −0.023 −0.032 0.064*** 1.0000

Notes: *** significance at 1 per cent level. 
IE: Informal economy; PS: Public spending; BI: Budget imbalance; GDPG: GDP growth; TB: Tax burden; CC: Control 
Corruption; RL: the rule of law 
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4.3. Panel unit root test
The next step of the empirical investigation is to examine all variables’ integration order and statio
narity level. Our empirical analysis examines the order of integration of each variable using the CIPS 
test (Pesaran, 2007). Furthermore, the CADF unit root test is used, and the results are presented in 
Table 8. The results from both tests indicate that our concerned variables are at level I(I).

4.4. Panel cointegration test
The cointegration is tested among the variables using three different cointegration techniques for 
the robustness of the results: Pedroni’s (1999, 2004), Kao’s (1999), and Westerlund’s (2005) 
residual cointegration tests. Table 9 presents the results of the panel cointegration test. Our results 
reject the null hypothesis of no cointegration and confirm a long-run relationship between public 
spending, budget imbalance and the informal economy.

4.5. Empirical findings on the relationship between public spending, budget imbalance and 
informal economy
Our literature review indicates that various techniques can be used to examine the relationship 
between variables in a dynamic panel. Empirical methods such as fixed effects and random effects 

Table 6. Cross-section dependence test results
Variables IE PS BI GDPG TB CC RL PS*BI
CD test 40.982*** 16.514*** 14.996*** 21.029*** 14.125*** 2.848*** 9.018*** 13.265***

p-value 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Notes: *** significance at 1 per cent level. 
IE: Informal economy; PS: Public spending; BI: Budget imbalance; GDPG: GDP growth; TB: Tax burden; CC: Control Corruption; RL: the rule of law 

Table 7. Slope homogeneity test results
Slope homogeneity test

Δ Δadj

Equation (1) −11.314*** 
(0.000)

−3.411*** 
(0.000)

Notes: *** significant at 1% level.

Table 8. Panel unit root test results

Variables

CADF CIPS

Order of 
IntegrationLevel

First 
Difference Level

First 
Difference

IE −0.944 −1.306* −1.878 −3.229*** I (1)

PS 0.045 −5.519*** −1.928 −3.454*** I (1)

BI −1.049 −2.468*** −1.806 −4.220*** I (1)

GDPG −1.059 −3.346*** −1.717 −4.899*** I (1)

TB −0.074 −5.125*** −1.814 −3.927*** I (1)

CC 0.702 −3.623*** −1.648 −4.895*** I (1)

RL 1.549 −4.079*** −1.748 −4.378*** I (1)

PS*BI −0.554 −1.988** −1.874 −4.543*** I (1)

Notes: *,**, *** significant at 10 per cent, 5 per cent and 1 per cent levels, respectively. 
IE: Informal economy; PS: Public spending; BI: Budget imbalance; GDPG: GDP growth; TB: Tax burden; CC: Control 
Corruption; RL: the rule of law 
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models are also highly recommended in panel data. However, these estimation techniques have 
limitations when data shows issues such as endogeneity and heteroskedasticity (Hansen, 2020). In 
addition, Ullah et al. (2018) and Roodman (2009) argue that GMM can be used to deal with three 
sources of endogeneity, namely, unobserved, simultaneous and dynamic endogeneity. In addition, 
previous studies also show that GMM can address heteroskedasticity and autocorrelation issues. 
The time dimension of our data is smaller than the number of groups (T < N). As such, we consider 
that the GMM estimator is an appropriate approach (Wooldridge, 2010). The GMM method uses the 
Arellano and Bond (1991) test to examine the first-order and second-order autocorrelation via the 
AR (1) and AR (2). In addition, statistics from Sargan and Hansen examine the validity of the 
instrument variables.

As shown in Table 10, AR (2), Sargan and Hansen test results indicate that the autocorrelation, 
endogeneity, and heteroskedasticity issues do not exist. These results ensure the validity of GMM 
estimation. As such, we consider that the use of the GMM appears to be appropriate for this study.

Our empirical results are reported in Table 10. Key findings can be summarised as follows. First, 
a higher level of public spending leads to a larger informal economy. More specifically, a 1 per cent 
increase in public spending will lead to an increase of 0.268 per cent in the informal economy. This 
finding supports the Legalist theory, which argues that the rise in public spending typically comes with 
a heavy burden of laws, regulations, and costly and cumbersome procedures (De Soto, 1989). All these 
impacts contribute to the motivation of individuals and firms to operate in the informal sector. This 
finding is in line with results from other studies (Berdiev & Saunoris, 2018; Esaku, 2021), which confirms 
a positive relationship between public spending and the size of the shadow economy. Second, our 
empirical findings indicate that budget imbalance is significantly and positively associated with the 
informal economy. These results suggest that an unregulated budget deficit is the fundamental driver 
of hyperinflation and macroeconomic instability, leading to an increased extent of the informal 
economy. Third, having dissected the different effects of public spending and budget imbalance on 
the informal economy in Asian countries, the coefficients of the interaction between public spending 
and budget imbalance (PS*BI) on the informal economy are statistically significant and positive. This 
finding indicates that budget imbalance enhances a positive effect of government spending on the 
informal economy. This finding is not recorded in the existing literature. This finding implies that, with 
an increased budget imbalance/deficit level, an increase in public spending is associated with an 
increased informal economy size (as presented in Figure 2). The marginal impacts of public spending 

Table 9. Results of the cointegration test
Statistics

Pedroni

Modified Phillips-Perron t 9.828***

Phillips-Perron t 4.133***

Augmented Dickey-Fuller t 2.270**

Kao

Modified Dickey-Fuller t −17.169***

Dickey-Fuller t −15.434***

Augmented Dickey-Fuller t −10.778***

Unadjusted modified Dickey-Fuller t −17.734***

Unadjusted Dickey-Fuller t −15.501***

Westerlund

Variance Ratio 24.534***

Notes: **, *** significant at 5% and 1% level, respectively 
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on the informal economy at the minimum, mean, and maximum levels of budget imbalance are 0.244, 
0.267, and 0.311, respectively.

In addition, our findings indicate that the significant effect of economic growth on the informal 
economy is consistent with the theoretical framework and previous studies. The higher economic 
growth is associated with a larger informal economy. This finding supports a structuralist theory 
concerning the procyclical relationship between formal and informal economy. The informal and 
formal modes of production are inextricably linked within the same economic system (Chen et al., 
2004; Dell’Anno, 2021). Firms in the informal sector provide services and final and intermediate 
goods to the formal sector. As such, a positive correlation between formal and informal sector may 
emerge. Furthermore, income from an informal economy can support and encourage demand 
from a formal economy (Dell’Anno, 2021). This finding is line with Baklouti and Boujelbene (2019) 
and Saunoris (2018). A higher tax burden contributes to the increase of the informal economy 

Table 10. Empirical findings on the relationship between public spending, budget imbalance 
and informal economy using the GMM estimation techniques
Variables SE
PS 0.268***

BI 0.134***

GDPG 0.143***

TB 0.160***

CC −0.096

RL −0.051

PS*BI 0.001***

Cons 41.420

AR (2) test 0.134

Sargan test 0.000

Hansen test 0.892

Notes: *p < 0.10; **p < 0.05; ***p < 0.01 
IE: Informal economy; PS: Public spending; BI: Budget imbalance; GDPG: GDP growth; TB: Tax burden; CC: Control 
Corruption; RL: the rule of law 

Table 11. Empirical findings from two sub-samples: a sample of large informal economy 
versus a sample of a small informal economy
Variables High SE Low SE
PS 0.195** 0.392*

BI 0.046*** 0.177*

GDPG 0.040** 0.005

TB 0.037* 0.023*

CC −0.144** −3.802*

RL 0.180 2.076

PS*BI 0.001* 0.009*

Cons 10.696 42.636

AR (2) test 0.178 0.245

Sargan test 0.000 0.000

Hansen test 1.000 1.000

Notes: *p < 0.10; **p < 0.05; ***p < 0.01 
IE: Informal economy; PS: Public spending; BI: Budget imbalance; GDPG: GDP growth; TB: Tax burden; CC: Control 
Corruption; RL: the rule of law 
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since a high tax rate leads economic agents to operate in the informal economy to take advantage 
of tax evasion. Moreover, the complicated tax system has undermined the tax base resulting in the 
misallocation and distortions of input and leading to the erosion of tax morality in the long run. 
This result is consistent with results from Wu and Schneider (2019) and Kelmanson et al. (2019). 
Nevertheless, control of corruption and the rule of law have a negative effect on the informal 
economy. However, the effects are insignificant.

4.6. Robustness check
Various analyses have been conducted to ensure the robustness of our empirical findings. First, we 
re-estimate the results using two separate samples: a sample of high vs low informal economy; 
a sample of high vs middle income. Second, we re-estimate our results using the alternative 
method. We also include an additional control variable.

Table 12. Empirical findings from two sub-samples: a sample of high-income countries versus 
a sample of the middle-income countries
Variables High-income countries Middle-income countries
PS 0.058* 0.204***

BI 0.179*** 1.234***

GDPG −0.156 0.099**

TB 0.132** 0.096**

CC −0.919** −0.399**

RL 0.430 0.490

PS*BI 0.002** 0.057***

Cons 35.073 28.658

AR (2) test 0.091 0.315

Sargan test 0.000 0.000

Hansen test 1.000 1.000

Notes: *p < 0.10; **p < 0.05; ***p < 0.01 
IE: Informal economy; PS: Public spending; BI: Budget imbalance; GDPG: GDP growth; TB: Tax burden; CC: Control 
Corruption; RL: the rule of law 

Figure 2. Public spending and 
shadow economy: the role of 
budget imbalance.
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First, it is interesting to re-examine the significant and positive relationship between public 
spending and the informal economy from different country groups. We divide the sample of 
countries into two groups: (i) samples including large and small sizes of the informal economy 
based on the mean level of each country with the mean level of the shadow economy from the 
whole sample; and (ii) samples of high-income and the middle-income countries based on the 
classifications from the World Bank. Our robust findings are presented in Tables 11,12. These 
findings show that the estimated coefficients of public spending, budget imbalance and interaction 
between public spending and budget imbalance are significant and positive. In addition, we find 
the negative impact of the control of corruption on the informal economy in both subsamples. This 
finding confirms that the control of corruption reduces the informal economy because this factor 
directly contributes to creating a business-friendly environment in which economic agents can 
operate with better protection, lower transaction cost, and less risk. This result is consistent with 
findings from previous studies by Medina and Schneider (2018) and Canh et al. (2021).

Second, for the robustness analysis, our study also uses an alternative estimation method, 
generally known as the common correlated effect with GMM (referred to as CCE-GMM). One of 
the advantages of this method is to avoid potential endogeneity, cross-section dependence 
and the exogenous common factor dependence (Comunale, 2017; Zhao et al., 2022). Table 13 
reports the findings of our results using this CCE-GMM estimation technique. In summary, the 
findings of this method are largely consistent with those from the GMM approach, as previously 
reported in Table 10.

Additionally, we add an interaction term known as (economic growth * public spending * 
budget imbalance) to investigate the informal economy’s effects further. As presented in 
Table 14, the estimated coefficients of public spending and budget imbalance are positive 
and significant. These additional results are largely consistent with our main results using 
the GMM estimation.

Table 13. A robust analysis using the CCE-GMM estimation
Variables SE
PS 0.261***

BI 0.120*

GDPG 0.061***

TB 0.118**

CC −0.597*

RL 0.349

PS*BI 0.009**

SE_csa 0.258**

PS_csa 0.338

BI_csa 0.085

GDPG_csa 0.025

TB_csa 0.133

CC_csa 1.272

RL_csa −1.016

PS*BI_csa 0.002

Cons 34.514**

No. obs. 576

Notes: *p < 0.10; **p < 0.05; ***p < 0.01. The suffix _csa is used to denote the cross-section average of the preceding 
variable. The mean group estimates are unweighted. 
IE: Informal economy; PS: Public spending; BI: Budget imbalance; GDPG: GDP growth; TB: Tax burden; CC: Control 
Corruption; RL: the rule of law 
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5. Concluding remarks and policy recommendations
The large size of the informal economy is a major impediment to developing the economy 
sustainably. As such, controlling the growth of the informal economy has been a subject of 
discussions and debates among researchers and policymakers globally, especially in developing 
countries. While several studies argue that unemployment, tax burden, and weak institution have 
been considered the main causes of the informal economy, few studies have been conducted to 
investigate the relationship between public spending and the informal economy. The moderating 
role of budget imbalance in the relationship between public spending and the shadow economy 
has largely been ignored in the existing literature. As such, this study is conducted to provide 
empirical evidence on this important relationship

Our analysis uses a sample of 32 Asian countries from 2000 to 2017 using the GMM panel 
estimation. Various robustness analyses such as using different estimation techniques, sub- 
samples and additional control variables have also been conducted. Our results indicate that 
increased public spending leads to an increase in the informal economy in these 32 Asian countries. 
This finding supports the Legalist theory which considers that the excessive involvement of the 
government in the market encourages firms to divert their business into the informal sector char
acterized by a shorter duration, lower costs, and less bureaucratic procedure to accomplish. This 
result is consistent with the results from Khan and Rehman (2022), and Esaku (2021). Moreover, an 
increase in budget imbalance also leads to increased size of the informal economy. We also examine 
the moderating role of budget imbalance on the public spending—informal economy relationship. 
Interestingly, the results show that public spending intensifies the size of the informal economy when 
the budget imbalance increases. Furthermore, the results also demonstrate that economic growth 
contributes to an increased informal economy. Our results also indicate that increased taxation is 
a major reason behind the growth of the informal economy.

Policy implications have emerged based on these findings for the governments, policymakers, and 
stakeholders concerning controlling the informal economy for sustainable development. First, the 
governments of the Asian countries should be careful when implementing an expansionary fiscal 
policy. They should be aware that an increase in public spending may trigger the growth of the 
informal economy. This effect is significantly intensified based on a sustained significant budget 
imbalance. We note that policies targeting a reduction in the informal economy cannot be considered 
in isolation from public spending and budget imbalance policies. In addition, policymakers should 
consider minimizing the tax burden by systematic tax reforms because tax burden has been found to 

Table 14. A robustness analysis using an interaction variable
Variables SE
PS 0.389***

BI 0.228***

GDPG 0.110***

TB 0.152***

CC −1.196*

RL 5.974

GDPG*PS*BI 0.002***

Cons 42.122***

AR (2) test 0.154

Sargan test 0.000

Hansen test 0.936

Notes: *p < 0.10; **p < 0.05; ***p < 0.01 
IE: Informal economy; PS: Public spending; BI: Budget imbalance; GDPG: GDP growth; TB: Tax burden; CC: Control 
Corruption; RL: Rule of law 
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be the key driver leading to an increase in the informal economy. Supporting sustainable economic 
growth and development requires the governments of Asian countries to take measures to control 
the informal economy effectively. In summary, we advocate for a comprehensive set of policies 
targeting reducing the informal economy. Furthermore, we consider that policies tackling the infor
mal economy should be considered in conjunction with other conventional policies addressing tax 
burden and supporting employment creation and institutional quality.

This study suffers limitations. Data unavailability is worth noting. Studies in the future may 
benefit from using an extended period for the estimates of the informal economy. Furthermore, 
our analysis is undertaken using a relatively small sample of 32 countries in Asia. Extending 
a sample of countries across different continents with different economic and social characteristics 
should be interesting for international comparison. It is very important to initiate a new theoretical 
framework to explain the channels through which public spending impacts the informal economy.
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