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Eradicating tax evasion in Indonesia through
financial sector development

Sugiharso Safuan '*, Muzafar Shah Habibullah ? and Eric Alexander Sugandi 3

Abstract: Many developing countries, like Indonesia, struggle with tax evasion. It
reduces government revenues, impeding government activities and a country’s
economic development. In this study, we look at the topic of tax evasion in
Indonesia from 1980 to 2019. Using the “modified-cash-deposit-ratio” technique,
we estimate the scale of tax evasion in Indonesia. We specifically calculate the
loss in tax revenue caused by Indonesia’s shadow economy. Using a variety of
estimators, we then evaluate whether financial development can eliminate tax
evasion. To estimate the long-run model for Indonesian tax evasion, we used
Ordinary Least Squares with robust standard error (OLS-robust), Autoregressive
Distributed Lag (ARDL), Dynamic OLS (DOLS), and Robust Least Squares-
M-Estimation (RLE-ME). Our findings reveal that there is a non-linear long-run link
between tax evasion and financial development in Indonesia, with an inverted
U-shape curve indicating that a lower (higher) level of financial development
corresponds to a higher (lower) level of tax evasion. An important policy implica-
tion is that the Indonesian government and the Central Bank of Indonesia should
embark on programmes to increase financial inclusion, provide easy access to
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PUBLIC INTEREST STATEMENT

Tax evasion has important economic implications.
It reduces government revenues, impedes govern-
ment activities, and disrupts economic develop-
ment. In many developing countries like Indonesia,
the level of financial sector development tends to
have a negative relationship with tax evasion. Using
tax evasion data from 1980 to 2019, our study
finds that a lower (higher) level of financial devel-
opment corresponds to a higher (lower) level of tax
evasion.

This finding suggests that economic authorities
should participate in financial sector development
to minimize tax evasion. The Indonesian govern-
ment and central bank should facilitate programs
to increase financial inclusion, provide easy access
to credit and financial facilities, and implement an
information technology system that strengthens
the government tax database.
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credit arrangements and financial facilities, and implement information technol-
ogy-based financial systems capable of transmitting data to tax authorities.

Subjects: Economics; Finance; Business, Management and Accounting

Keywords: tax evasion; modified-cash-deposit-ratio; financial sector development;
Indonesia

JEL classification: E26; H26; 017

1. Introduction

Many governments face difficulties in combating tax evasion. The government faces significant
economic consequences as a result of the loss of tax revenue (Cerqueti & Coppier, 2011), as it is
unable to offer public services and other facilities that would have benefited society (Johnson
et al., 2000). Substantial amounts of tax evasion imply that a country has a big shadow economy
(Fuest & Riedel, 2009). Many enterprises in the shadow economy aim to remain tiny in order to
avoid paying taxes, while some are able to decrease their tax burden through the use of attorneys,
accountants, and bribery or other forms of corruption (Lopez, 2017). According to Quintin (2008),
industrialised countries have a more effective judicial system and more regulatory enforcement
than developing ones, which explains why the shadow economy is relatively small in wealthy
countries. According to Franzoni (1998), the loss of tax revenue jeopardises the government’s
ability to cover essential expenses and carry out its tasks.

In truth, tax evasion is a prevalent practise throughout the world. Worldwide tax evasion totaled
USD3.1 trillion in 2011, accounting for around 5.1 percent of global GDP, according to The Tax
Justice Network (2011). In terms of tax evasion, Indonesia ranks second among the ASEAN-5
countries, after Thailand, with USD 17.8 billion (USD 25.8 billion). According to the paper, the loss
from tax evasion activity arises as a result of shadow economic operations that exist in all
economies as well as tax haven activity. Tax haven countries are those that have low or no tax
rates on certain types of income, a lack of transparency, bank secrecy, a lack of information
exchange, and no economic activity required for a business to achieve legal existence (Gravelle,
2015). According to Zucman (2013), bank deposits in Switzerland account for almost one-third of
the global stock of household offshore wealth, with a portion of this wealth escaping home country
taxation (offshore tax evasion). According to Johannesen (2014), the vast majority of this money is
owned by the very wealthiest households and largely escapes taxation. Banks in tax haven
countries with stringent bank secrecy requirements often do not declare the investment income
received by their clients to the tax authorities, allowing them to avoid paying taxes.

Several academics have evaluated the possible revenue losses to the government as a result of
Indonesia’s shadow economy. According to Nizar and Purnomo (2011), the Indonesian shadow
economy accounted for around 6% of GDP from 2000 to 2009, but the tax loss was less than 1% of
GDP. Tatariyanto (2014) calculated the size of Indonesia’s shadow economy using two unique
approaches. Using the tax audit approach, the extent of the shadow economy ranged from
0.7 percent to 3.4 percent of GDP from 1996 to 2008. According to the “multiple indicators and
multiple causes” (MIMIC) technique, the extent of Indonesia’s shadow economy ranged from
15.1 percent to 30.5 percent of GDP from 2000 to 2008. On average, prospective tax losses are
estimated to be 3.8 percent of GDP. According to Azwar and Mulyawan (2017), between 2011 and
2015, the shadow economy accounted for 22.1 percent of GDP, with a potential tax loss of
1.9 percent of GDP. According to Ramadhan (2019), the size of Indonesia’s shadow economy
was around 7.6 percent of GDP from 2000 to 2007, with a potential tax loss of 0.95 percent of
GDP. He went on to explain that a 4% reduction in the shadow economy would have reduced tax
potential losses by 6% in 2016 and 3% in 2017. Indupurnahayu and Walujadi (2019) found that
the size of the shadow economy in Indonesia averaged 5.44 percent from 1990 to 2018, with the
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maximum being 21.75 percent in 1998, while tax losses averaged 0.7 percent of GDP during the
same time.

According to studies, Indonesians avoid paying taxes or deposit their income in tax haven
countries due to the country’s complicated tax system and incompetent tax administration
(Alm, 2019; OECD, 2012). According to an OECD (2012) study, Indonesia’s high share of agriculture,
low openness to trade, higher size of shadow economy, tax evasion, and narrow tax bases have all
contributed to the country’s low tax revenue or tax ratio. The Indonesian government has made
significant attempts to improve its tax system in order to enhance tax collection while decreasing
tax evasion. According to a more recent analysis by Basri et al. (2021), the major corporate tax
administration reform was successful in increasing tax income by double. The establishment of
“Medium Size Taxpayer Offices” across the country, with a high staff-to-taxpayer ratio, improves
both enforcement and customer service, and so enhances tax collection. On the contrary, Eka
(2019) discovered that the tax administration reform manages to increase individual taxpayer
compliance but not sufficiently to increase tax revenue; whereas the tax administration reform did
not increase corporate tax compliance and has no impact on tax revenue for corporate taxpayers.

Tax amnesty is another approach that the Indonesian government has used to raise tax income
(OECD, 2019). In reality, throughout the 1980s, tax amnesties were a popular technique for
increasing tax income in the United States (Andreoni et al., 1998). The purpose of the tax amnesty
is to allow tax evaders to become compliant, resulting in less tax evasion. Tax amnesty was
enacted in Indonesia in 1964, 1984, 2008, and 2016. (Hajawiyah et al., 2021; Pohan et al., 2019;
Rahayu, 2018; Sabnita, 2019; Sari & Mulyati, 2018). However, these studies have shown that tax
amnesty programmes have not been very successful at boosting the tax-ratio, despite the fact
that they have increased tax income in some cases in the short run.

This paper serves two main purposes. First, we assess the magnitude of tax evasion in Indonesia
and identify factors influencing tax evasion from 1980 to 2019. Second, because none of the
preceding studies address the influence of financial development on tax evasion, the novelty of our
study is to investigate the role of financial sector development in reducing tax evasion in
Indonesia. To estimate the long-run model on tax evasion, we used the Autoregressive
Distributed Lag model, the OLS with robust standard error, the Dynamic OLS, and the Robust
Least Squares (M-estimation) methods in this study. Our main finding supports the idea that
financial development can help to reduce tax avoidance in Indonesia.

The following is the rest of the presentation. Section 2 examines into previous research on tax
evasion in Indonesia. Section 3 describes our model as well as the estimation methods. Section 4
delves into the estimation results. The fifth section concludes.

2. Related literature

Allingham and Sandmo were the first to investigate tax evasion behaviour (1972). Based on
Becker’s (1968) earlier work on the economics of crime, Allingham and Sandmo (1972) suggested
that taxpayers would choose to conduct tax evasion if the advantages outweighed the costs of
dodging taxes. A taxpayer has two options under Allingham and Sandmo’s (1972) tax evasion
model: evade or not avoid tax. His judgment on tax evasion will be dependent on the penalty
imposed on him if he is detected dodging taxes. He will face a fine or penalty if he is audited or
probed by the tax authorities. If the tax rate is higher than the penalty rate, as a rational economic
agent who seeks to maximise his expected utility, tax evasion will increase. This means that if
detection is certain and fines are substantial, few people will avoid taxes, resulting in increased tax
compliance. According to the hypothesis, tax evasion can be decreased by either increasing the
penalties connected with it or increasing the cost of administrative expenses on enforcement,
which increases the likelihood that the tax evader would be caught. The impact of the tax rate on
tax evasion is uncertain because of the competing effects of income and substitution effects.
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Allingham and Sandmo’s (1972) seminal work on tax evasion has spurred numerous of the tax
evasion studies. Yitzhaki (1974), for example, extended the work of Allingham and Sandmo (1972)
by addressing tax evasion as a problem in an optimum portfolio choice model, assuming that the
taxpayer has an absolute risk aversion that decreases with income. His model predicts that if
a taxpayer is caught, the penalty will be a constant multiple of the amount of tax evaded (rather
than total income in the Allingham-Sandmo model), and because the taxpayer will be worse off as
a result of the possibility of paying a higher penalty, the taxpayer will take less risk and thus evade
less at higher tax rates (Gerxhani & Wintrobe, 2021).

The fiscal exchange theory or the public choice theory, on the other hand, argue that people will
avoid taxes if the quantity of taxes paid is not transformed into high-quality public goods and
services (Cowell & Gordon, 1988). The people’s elected government is expected to provide ade-
quate public infrastructure, such as roads, schools, hospitals, and universities, among other things.
Increased government spending with taxpayer money should be transformed into these public
goods and services to the satisfaction of citizens. The perception of a link between taxation and
the provision of public goods and services would point to a fair and trustworthy government (Alm
et al,, 1992; Fjeldstad, 2001; Moore, 2004). Tax morale will be high in a fair and trusted govern-
ment, tax compliance will grow, and tax evasion will be decreased (Cowell, 1990; Hanousek &
Palda, 2004, 2005; Torgler, 2005).

Several studies have indicated that a variety of reasons can explain why people dodge taxes.
Richardson (2006) postulates that age, education, employment in the services sector, fairness, and
tax morale all influence tax evasion in 45 nations studied. Crane and Nourzad (1986) discovered
that inflation, marginal tax rate, probability of detection, penalty rate, wage-to-income ratio, and
real income all influence tax evasion behaviour in the United States. Caballe and Panades (2004)
also support the role of inflation in encouraging tax avoidance.

Feld and Frey (2006) and Kirchgassner (2010) argue that the probability of discovery, penalty
rate, marginal tax rate, tax procedures, democracy, income, age, kind of employment, language,
and population are major factors of tax noncompliance in in Switzerland. Kafkalas et al. (2014)
discovered that, in addition to income and tax rate, government effectiveness (quality of govern-
ment) and tax monitoring expenses influence tax evasion in OECD nations. Cebula (1998) and
Cebula and Foley (2010), on the other hand, found that the income tax rate, unemployment rate,
interest rate, audit and penalty rate all have an impact on tax compliance in the United States.

According to Sunani (2016), tax avoidance is the norm in Indonesia. Everyone is avoiding paying
taxes; this tax culture needs to be corrected (Damayanti, 2012). Increased tax morale, trust, and
attitude toward tax compliance among the general public will eventually lessen the shadow
economy and tax evasion. A taxpayer is more likely to pay taxes if he or she believes that other
taxpayers will pay the tax and that the government will utilise the tax proceeds appropriately for
public goods financing (Torgler, 2005).

Kristianto et al. (2021) found that enterprises are unwilling to pay taxes due to the cumbersome
bureaucratic process of obtaining a company authorization and a taxpayer identification number.
Some of the reasons given are: (i) they lack knowledge and information about the needs and
benefits of working legally; (i) they believe that because their operations are formal, they are
constantly watched; and (iii) they lack expertise, do not trust, and do not want to deal with the
complexity of legal arrangements by tax authorities. Tax evaders, in fact, prefer to pay the penalty
illegally because their situation is adequately handled.

Using a sample of 14,105 individual taxpayers obtained from audit data from the Directorate

General of Taxes Indonesia for the years 2001-2012, Estri and Djamaludin (2019) suggest that tax
rate, taxable income brackets, gender, age, marital status, and type of business sector all play
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a role in tax evasion. It was also discovered that women, young employees, married taxpayers,
and enterprises in the industrial sector evade taxes at a higher rate.

2.1. Tax evasion and the financial sector

Another line of research has looked into the influence of the financial sector as a predictor of tax
evasion. Individuals and firms have easy access to the credit market in industrialised economies
with a high level of financial development, according to Bose et al. (2012). Borrowers must,
however, disclose their income and/or assets, which can be used as collateral or to assess their
creditworthiness, although they will be exposed to tax responsibility if they do so. Because the
value supplied by financial intermediation is significant (Gordon & Li, 2009), there is less motivation
to dodge tax and less need to participate in the shadow economy. On the other hand, for
developing economies with low levels of financial development, access to the credit market is
constrained due to a lack of loanable capital, asymmetric information, and high borrowing costs;
borrowers have less motivation to declare income and/or assets. Tax evasion is rampant in such
circumstances, as is the shadow economy. Their cross-sectional and panel analyses show that
improvements in the banking sector’s expansion, as well as its depth and efficiency, contribute to
a smaller shadow economy. The conclusion in Gatti and Honorati (2008) lends credence to the
claim that greater tax compliance is connected with greater access to the loan market.

Using a simple model of tax evasion and financial intermediation, Blackburn et al. (2012) explain
the relationship between shadow market activity and credit market development. Potential bor-
rowers in imperfect financial markets (with asymmetric information) are needed to declare their
income or wealth in order to obtain a loan to finance their venture. The quantity of wealth
determines the amount of collateral required to secure a loan, as well as the terms and conditions
of the loan contract made available to them. As a result, the less wealth stated, the less collateral
available to finance the required loan, and the harsher the terms and conditions of the loan
contract. According to Blackburn et al. (2012), credit arrangements deteriorate with low levels of
financial development. Thus, the benefit of wealth disclosure grows with the level of financial
development, implying that tax dodging individuals and firms decline as the economy progresses
from a low to a high level of financial development.

On the one hand, Bittencourt et al. (2014) argue, using a conventional overlapping generation
approach, that both a lower (higher) level of financial development and a greater (lower) level of
inflation lead to a larger (smaller) shadow economy. Furthermore, societies with higher (lower)
levels of financial development will have lower (higher) monitoring costs. Borrowers who choose to
conceal their income from the bank will face increased borrowing charges and terms. These
greater charges, along with a lower level of financial development, will incentivize borrowers to
engage in tax evasion activities.

Beck et al. (2014), on the other hand, investigate the influence of credit information sharing and
bank branch penetration on tax evasion. They contend that banking outreach, i.e., improved
information sharing and branch network growth, may have an impact on the advantages and
costs of corporate tax evasion. Higher banking sector outreach raises the opportunity costs of tax
evasion by increasing the likelihood and benefits of gaining access to formal finance, whereas
more effective information sharing and wider branch penetration reduce information asymmetries
and agency problems between lenders and borrowers, lowering the benefits of tax evasion. Their
findings imply that a financial system that makes credit more accessible raises the opportunity
costs of tax evasion. Thus, in an economy with increased branch penetration and better credit
information sharing, corporate wrongdoing can be more easily recognised and disseminated
among all other potential lenders, making future loans more difficult and expensive to obtain
(Jappelli & Pagano, 2002). As a result, in countries with a better financial system or a high degree
of financial growth, the opportunity costs of engaging in tax evasion should be higher.
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3. Methodology

3.1. Model specifications

Following the preceding literature and data availability for some variables, and in order to preserve
degree of freedom, we specify the factors of tax evasion for the Indonesian economy as follows in
this study.

taxeva; = B + B1income; + 6, findevi(m2;,dct) + 93ﬁndevf (mZtZ, dcf) + 0,burden
-+ Bsurban; + wy (1)

where wt~NID(07oz); taxeva; is the size of tax evasion measures by tax evasion to GDP ratio;
burden; is the tax burden proxy using tax revenue to GDP ratio; findev; is financial development
indicators—stated either as: (a) the ratio of domestic credit to the private sector to GDP (dct), or (b)

the money supply M2 to GDP ratio (m2;); ﬁndevf is the squared value of findev; incomey is real GDP
per capita; and urban, is urbanization measure by the ratio of urban population to total population.

Traditionally, the size of the shadow economy is used to measure the magnitude of tax evasion
or revenue from tax losses caused by shadow economy activity. Nonetheless, because there is no
precise method for determining the size of the shadow economy (Berger et al., 2014), we devel-
oped a proxy. To assess the size of the shadow economy, we utilised Pickhardt and Sarda’s (2011,
2015) “modified-cash-deposit-ratio” (MCDR) technique. Fisher’s (1911) quantity theory of money
serves as the foundation for this strategy.

Pickhardt and Sarda (2011; 2015 assumed that the currency in circulation in the base year (Co)
represents all cash that agents chose to carry for future lawful transactions. If all new transactions
in the official economy are made using demand deposits, then any cash holdings in excess of the
cash amount in the base year are attributed to the shadow economy. The MCDR is the ratio of
revenue from the shadow economy to official economic income. It is formulated as follow:

G-C _Yu
Co+Dt Vit

(2)

where C; is the currency in circulation at the end of year t; Cy is the currency in circulation at the
end of the base year; D; is the demand deposits at the end of year t; and Y,y and Yy are
respectively the sizes of the official and shadow economy. Y; is measured by the nominal GDP.
Yut/Y1t is the proportion of the shadow economy in the official economy. The estimated amount of
tax evasion is obtained by multiplying tax revenue to Yyt/Yit.

For the regressors in Equation (1), we a priori expected that 8:<0 and 6,,85>0. An increase in
economic development (income) is expected to reduce shadow economy and therefore, tax evasion.
A tax rate increase and rising urbanization are expected to increase tax evasion among the public. The
expected sign for 6, and 63 is ambiguous. That said, we expected a non-linear relation between
financial sector development and tax evasion as suggested by Blackburn et al. (2012) and Bose et al.
(2012). In other words, we expected that financial sector development raises tax evasion when the
level of financial sector sophistication is still low, until a point when further increase in financial sector
development reduces tax evasion. Thus, we expected 6,>0 and 6;<0, which show an inverted
U-shaped curve. In a study by Bittencourt et al. (2014), a strong negative relation was revealed
between financial sector development and tax evasion in 150 countries during 1980 and 2009.
However, they could not confirm a nonlinear relation between these two variables. Their finding
shows that either 6,<0 or 83<0, which implies that financial sector development can lower tax
evasion.
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We anticipated a negative relationship between real GDP per capita and tax evasion. Pickhardt
and Sarda (2015) noted that the sign of real GDP is difficult to forecast because it is controlled by
the structure as well as the stage of development of the shadow economy. Nonetheless, other
research has found that real GDP has a detrimental impact on tax evasion (Bajada & Schneider,
2005; Gaspareniene et al., 2016; Pickhardt & Sarda, 2015; Schneider, 2008). A thriving economy
creates a multitude of job opportunities and raises the level of living. People are drawn into the
shadow economy during a recession to compensate for income losses in the formal sector.

The primary driver for people’s engagement in the shadow economy has been identified as the tax
burden. Many people enter the shadow economy in order to avoid paying taxes. A tax rate increase is
regarded as a hardship on the populace. The opportunity cost of tax evasion is lower if the rising tax
burden enhances the marginal advantages of tax evasion more than the marginal costs (Allingham &
Sandmo, 1972; Dell’Anno et al., 2007; Schneider, 2005). Several periods of tax rise in Indonesia in the
1970s and 1980s, as recounted in Panjaitan (2007), expanded the shadow economy.

People moving from rural to urban regions cause urbanisation. They are looking for better work
prospects and a higher level of living. However, metropolitan work prospects cannot keep up with the
growing population (Harris & Todaro, 1970). People are forced to enter the shadow economy if the
labour market cannot absorb the rising labour force. Tax evasion rises as the shadow economy
expands. Many urban informal sectors in Indonesia are made up of street sellers and small entrepre-
neurs (Brata, 2008; Dahles, 1998; Suharto, 2002). The Asian Development Bank (ADB, Asian
Development Bank (ADB), 2011) conducted a study on the shadow economy in the Yogyakarta and
Banten provinces. The shadow economy contributed around 37% and 27% to the gross value added of
Yogyakarta and Banten, respectively. The number of firms in Yogyakarta and Banten that are engaged
in the shadow economy was substantial. In Yogyakarta, these firms contributed 89% of the gross
value added in the agriculture sector, 69% in the manufacturing sector, 53% in the trade sector, and
53% in the other services sector. In Banten, the informal firms contributed about 87% of gross value
added in the agriculture sector, 63% in the wholesale and retail trade sector, 55% in the hotels and
restaurants sector, and 72% in the other services sector. Therefore, we have a prior expectation that
the relationship between tax evasion and urbanization in Indonesia to be positive.

3.2. Method of estimations

In this study, we use the Autoregressive Distributed Lag (ARDL) modelling approach to cointegra-
tion provided by Pesaran et al. (2001) to estimate the long-run tax evasion model in Equation (1).
The ARDL approach is used to build a long-run equilibrium relationship between tax evasion and its
regressors, which include economic development (incomet), financial development (findevt,
ﬁndevtz), tax burden (burden), and urbanization (urbant). The ARDL approach has various advan-
tages over other cointegration approaches because, unlike other cointegration approaches, it may
be utilised when variables are stationary at 1(0), I(1), or a combination of both. When used with
significant lags, ARDL is resistant to small sample size and endogeneity concerns. Furthermore,
both the short and long run parameters can be estimated concurrently without sacrificing
a significant degree of freedom. Based on these advantages of ARDL, we build the conditional
error-correction model given below to describe the relationships of our variables, which can be
used to test for cointegration using the bounds F-test for cointegration:

The following conditional error-correction (ECM) model is specified,

Ataxeva; = go + YTy 1A taxevae i + Yo gyAincome; + 3P pyAfindevy
+ 20 o o4 findev? ; + Y1, psiAburden, i + Y o peiA urban,_; + astaxevay_q
+ azincomey_q + asfindevy_q + ou.ﬁndevff1 + asburden;_1 + agurban;_1 + et (3)

To test for cointegration or to estimate the long run relationship link among the variables, we
estimate the joint F-test on the test the null hypothesis of no cointegration on the level variables in
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Equation (3), which is Ho: a1y = a; = a3 = a4, = as = ag = 0 against the alternative hypothesis Hq:
a1 Fa; FazFa, #as#ag#0. The presence of cointegration or otherwise is based on the outcome of
the computed F-statistics test obtain via Equation (3). The computed F-statistics are then com-
pared with the critical values tabulated by Narayan (2005), namely the lower critical bound and
the upper critical bound. If the estimated F-statistics is greater than the critical value of the upper
bound, we can reject the null hypothesis of no cointegration, and accept the alternative hypothesis
that cointegration exist. On the other hand, if the estimated F-statistics is lower than the lower
bound, the null hypothesis cannot be rejected and therefore, cointegration does not exist.
Conversely, if the F-statistics falls in between the upper and lower bound, the outcome is
inconclusive.

According to Pesaran et al. (2001), the long-run model as per Equation (1) can be derived from
the following short-run ARDL model,

taxevar = By + X4 Bytaxevar; + X o Buincomey i + X Byfindeve i + X By findevy |
+ Yo Bsiburdeny ; + ¥, Bgiurban;_; + et (4)

From Equation (4), we can have the following long-run model as per Equation (2) above,

taxevay = g + ©,income; + O,findev; + egﬁndevt2 + 0,burden; + Bsurban; + w (5)

with 8o = 1—BZO:Bﬁ 01 = 1§£Zﬁiu 102 = leEBEu 103 = 12:2?%1( 104 = 1§ZB%H ,and 85 = lg:zﬁsén '
We can also examine the presence of cointegration from the short-term ECM model by using the
residual of the long-term model, as follow:

Ataxeva; = yp + XMy riAtaxevae_ + Yo ryAincome; + Y y3A findevy;
+ X3 raAfindevy ; + ¥ ysiAburden, i + X5 o ygAurbang ; + AECTe 1 +1, (6)

where the ECM;_; is the residual from the long-term model (i.e., Equations (1) or (5)) with one-
period lag, which is stated as:

ECM;_1 = w;_1 = taxeva,_1 — [Bg + 6;income;_; + B findev;_; + O3findev? ,

7
+ 6,burden; 1 + Bsurban;_4] 7

Lambda (1) is an error-correction (ECM;_1) parameter that measures the speed of adjustment of
the variables towards the long-run equilibrium. If A is significant and has a negative sign, and the
value usually lies between 0 and -2 (Fromentin & Leon, 2019; Loayza & Ranciére, 2006;
Samargandi et al,, 2015), then there is cointegration. In this case, the model shows long-run

relations between taxeva; and its determinants (i.e., incomet,ﬁndevt,ﬂndevf, burden; and urbany).

4. Sources of data

Data on currency in circulation and demand deposits were gathered for this study from several issues
of the Asian Development Bank’s Key Indicators for Asia and the Pacific. Data on GDP, real GDP
(2015 = 100) per capita, tax revenue, broad money supply (M2), domestic credit to private sector,
urban population, and total population were compiled from the World Development Indicators, which
are available online at the World Bank database (see http://data.worldbank.org/indicator). The tax
burden (tax revenue), broad money supply (M2), and domestic credit to the private sector were
expressed as ratios to GDP, whereas urban is the ratio of urban population to total population. The
variables were converted into logarithms in all estimations. In this study, we employ the formula
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logy, = log [yt + (Y2 + 1)} to transform the variables into logarithm (see, Busse & Hefeker, 2007).
By employing this method, we maintain the sign of y,. The period of the study is from 1980 to 2019.

5. The empirical results

The descriptive statistics for the dependent and independent variables in our analysis are shown in
Table 1. More importantly, it demonstrates that most dependent and independent variables exhibit
less variation in standard deviations, skewness, and kurtosis. All variables have positive skewness
(except m2; and urban; for having negative skewness), while evasion, m2t2, trade; and corrup;
exhibit kurtosis with size larger than 3 (the inclusion of agricva, trade, corrup, and edu; will be
explained later). These suggest that the tail on the right side of the distribution is longer or fatter.
In other words, the kurtosis for these variables has a leptokurtic distribution. Nonetheless, with the
exception of tradet, the Jarque-Bera test for series normality was not rejected. Given that several
of the variables in our analysis exhibit extreme skewness, kurtosis, and a non-normal distribution,
the most conventional way to avoid these issues is to logarithmically transform all variables
(Ehrhardt-Martinez et al., 2002; Naidoo & Adamowicz, 2001).

Before estimating Equation (1), we examined the order of integration of the variables in our
model. We employ a unit root test developed by Ng and Perron (2001), which has a consistent test
size and minimum power loss. Their test is robust to the selection criteria for lag length. The MZ,
and MZ; unit root test statistics were used, and the presence of a unit root is the null hypothesis.
Table 2, Panel A shows the Ng-Perron unit root test results, whereas Panel B shows the
Kwiatkowski et al. (KPSS, 1992) unit root test results for edu;. The null hypothesis is stationary
versus the alternative, unit root, for the KPSS test. The unit root test findings clearly reveal that all
variables are non-stationary in levels, however all variables show stationarity after first-
differencing. In other words, all series are level I(1) variables.

After confirming that the variables’ levels are nonstationary, we used the bounds F-test to
perform the cointegration test. Tables 3 and 4 show the cointegration results obtained using the
ARDL approach. In Table 3, we provide the cointegration results for Equation (1), denoted as Model
1, with domestic credit to the private sector to GDP ratio as proxy for financial sector development;
whereas in Table 4, denoted as Model 6, money supply M2 to GDP ratio was utilised as proxy for
financial development. The Model 1 and Model 6 are our reference models.

Panel A in Tables 3 and 4 provides the summary findings of the ARDL Equation (4) for Model 1.
We only report the ARDL optimal lag structure, adjusted R?, and the LM test for serial correlation to
save space. The long-run (shown in Panel B) and short-run (shown in Panel C) models can be
obtained from the previously discussed estimated ARDL model. More importantly, the ARDL model
passes the serial correlation test. The bound F-test for the long-run model proved that the null
hypothesis of no cointegration can be rejected at the 1% level of significance. These findings
suggest that our long-run tax evasion model is not spurious, and that the tax evasion model has
a long-run relationship with its determinants—income, financial sector development, tax burden,
and urbanization.

As demonstrated by Models 1 and 6, our main variable of interest—the role of financial devel-
opment—our findings imply that the coefficients of linear (8,>0) and quadratic terms (63<0) of
financial development imply that at lower levels of financial development, tax evasion increases,
but after reaching a certain optimal point, tax evasion decreases as financial development pro-
gresses further. The inverted U-shape relationship between tax evasion and financial development
indicates a nonlinear relationship, which supports the contention proposed by Blackburn et al.
(2012). This study’s findings clearly show that financial development had a mitigating effect on tax
evasion in Indonesia from 1980 to 2019.
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Table 2. Results of unit root tests

A. Ng-Perron MZ,: MZ:
test Constant Constant+trend Constant Constant+trend

Level: .
taxeva, 0.121 (7) —3.549 (0) 0.197 (7) -1.167 (0)
income; 1.276 (1) -11.68 (1) 0.881 (1) -2.384 (1)
de; -1.699 (0) —3.365 (0) -0.802 (0) -1.291 (0)
dcf —-1.999 (0) -3.523 (0) -0.895 (0) -1.323 (0)
m2, -2.112 (2) —4.356 (2) 0.966 (2) -1.397 (2)
m22 L 23370 4,656 (2) -1.027 (2) 1452 (2)
burden, -1.121 (0) -11.04 (6) -0.462 (0) —2.347 (6)
urban; . 0.039 (1) -5.364 (6) 0.023 (1) -1.429 (0)
agricvay 0.987 (0) —4.407 (0) 1.013 (0) -1.427 (0)
trade, -5.593 (1) -10.43 (0) -1.473 (1) -2.199 (0)
corrup, =2.774 (0) —6.806 (0) -0.904 (0) -1.801 (0)
First-difference:
Ataxevay —15.55"** (0) -17.56** (0) =2.728"* (0) -2.961** (0)
Aincomey -16.18*** (0) =21.42** (1) -2.834*** (0) -3.272** (1)
Adc, -15.52*** (0) -19.45** (1) -2.766*** (0) -3.117** (1)
AdS L -16.19% (0) =20.94** (1) -2.830*** (0) -3.235** (1)
m2, . -10.18*** (1) -17.15* (1) =2.240*** (1) -2.917** (1)
m22 -10.32** (1) -15.92* (0) —2.259** (1) -2.811* (0)
Aburden, —17.84*** (0) -20.26** (1) —-2.987*** (0) -3.177** (1)
Aurban, -10.80** (9) -19.78** (4) —2.192* (9) -3.139** (4)
Aagricva, . -16.78*** (0) =17.49** (0) -2.893*** (0) -2.957** (0)
Atrade, =17.22***(0) -25.86*** (1) -2.918*** (0) -5.578*** (1)
Acorrup, =15.17*** (0) =57.55*** (3) =2.609*** (0) =5.314*** (3)
B. KPSS test . Constant Constant+trend
Level:
edu; 0.750*** (&) 0.166** (5)
First-difference: .
Aedu, 0.233 (5) 0.145 (9)

Notes: Asterisks ****** denote statistically significant at 1%, 5% and 10% level, respectively. All variables are in
logarithm. The figures in the round (...) brackets are the Newey-West automatic lag length truncation using the
Bartlett kernel. The KPSS unit root test procedure test the null hypothesis of stationarity versus the alternative
hypothesis of a unit root. Variables m2, and dc to proxy for findev;; while variables m2? and dc? to proxy for findev?.

Our findings, on the other hand, imply that an increase in economic development or income
reduces tax evasion, as expected. Both the tax burden and the urbanisation variables appear to
have a favourable relationship with tax evasion. It suggests that a rise in tax rates drives people into
the shadow economy in order to avoid paying taxes. Increased urbanisation will also enlarge the
shadow economy, limiting the amount of tax revenue that the government can collect. Meanwhile,
results in Panel B show that only tax burden and urbanisation are significant at the 5% level.

We observed that the coefficient of the ECM,_; is statistically significant at the 1% level for the
short-run model shown in Panel C in both Tables 3 and 4. In Model 1, none of the short-run
variables are significant; however, in Model 6, lagged one-period changes in tax evasion, as well as
current and lagged one-period changes in income, affect current changes in tax evasion in the
short run.
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Table 3. Results of bound F- and Johansen cointegration test for model with domestic credit

(dct,dcf) as proxy for financial development, (findev,, findevf)

Independent
variables Model 1 Model 2 Model 3 Model & Model 5
Panel A. ARDL(p, q1, ...,qk)
Lag structure (1,0,1,1,0,0) (1,0,1,1,0,0,1) (2,0,1,0,0,0,0) (1,0,1,1,0,0,1) (1,0,1,0,0,0,0)
R? 0.930 0.938 0.904 0.867 0.927
LM(1) x? [0.864] [0.864] [0.983] [0.830] [0.120]
Panel B. Long-run model
constant —12.74%* -4.355 —-14.04** —-9.834*** -23.60***
(-3.429) (-0.987) (—2.475) (-2.922) (4.914)
income, =1.304*** —-1.458*** -1.113** —=1.252%** -0.489
(-11.92) (-8.762) (-3.111) (-5.483) (-1.279)
de; 5.418** 7.679%* 5.061** 4473 7.757%*
(3.613) (5.777) (2.654) (2.927) (5.132)
dc -0.625*** -0.916*** -0.587** -0.517** -0.921**
(-3.487) (=5.764) (-2.552) (-2.878) (-4.967)
burden, 0.895*** 0.823**+ 1.187** 0.853**+ 1.099***
(4.064) (4.920) (4.976) (3.374) (5.023)
urban, 2.687++* 1.534% 2.587+* 2.454%+ 3.139**
(16.15) (4.000) (5.894) (13.55) (11.32)
agricva -1.736***
(-3.261)
trade, 0.001
(0.005)
corrup, 0.085
(1.684)
edu, -1.273
(-2.024)
F-bound test: 20.53** 20.95*** 18.82%** 21.62%+* 20.83***
Panel C. Short-run model
Ataxeva;_, -0.176***
(-2.889)
Adc 0.811 1.555 3.764%+* -1.128 6.667***
(0.747) (1.514) (13.05) (-0.743) (14.22)
Adcy? -0.112 -0.215 0.114
(-0.859) (-1.736) (0.635)
Aagric, -0.506
(-1.453)
Acorrup, —-0.044
(-1.302)
ECM,_+ -0.891*** -0.960*** -0.793*** -1.033*** -0.887***
(-13.17) (-14.53) (-13.77) (-15.02) (-14.38)
R? 0.843 0.867 0.838 0.873 0.840
(Continued)
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Independent

variables Model 1 Model 2 Model 3 Model 4 Model 5
Panel Trace Adj- Trace Adj- Trace Adj- Trace Adj- Trace Adj-
D. Johansen Trace Trace Trace Trace Trace
test

r=0 146.6** | 101.4** | 215.8** | 138.3** | 282.1** | 180.8** | 347.5** | 208.5** | 544.9** | 349.3**
r=1 86.79** | 60.09 | 141.9** | 90.96 | 187.4** | 120.1** | 205.8** | 123.4** | 249.7** | 160.0**
r=2 58.47** | 40.48 | 84.20** | 53.97 | 119.6** | 76.67** | 102.2** | 61.32 | 157.8** | 101.1**
r=3 34.04** | 23.57 | 48.08** | 30.82 | 71.63** | 45.92 | 58.29** | 34.97 | 77.46** | 49.65**
r=+4 14.79 10.24 27.59 17.69 | 36.18** ‘ 23.19 28.74 17.24 | 46.47** | 29.79
r=5 3.22 2.23 11.16 7.15 14.73 9.44 11.14 6.68 | 19.46** | 12.47
r=6 0.01 0.01 5.39** 3.46 1.40 0.84 1.40 0.90
Coint vector 4 1 4 1 All 1(0) ' 3 4 2 6 4
T,nk 39,6, 2 39,7,2 39,7,2 35,7,2 39,7,2

Notes: Asterisks ***** denote statistically significant at 1% and 5% level, respectively. Figures in round (...) and square
brackets [...] are t-statistics and p-values, respectively. Lag length for the ARDL model was chosen using Schwarz criterion
and the VAR 2 was chosen for the Johansen cointegration test. The critical values for the Trace test are referred to
MacKinnon-Haug-Michelis (1999) p-values. The correction fact equals (T-nk)/T, where T is number of observations, n is
number of parameters and k is the lag length.

6. Test for robustness

The critical question now is, “How robust are the foregoing results?” We followed the following
measures to assess the robustness of the aforesaid results. First, we consider four additional
economic variables that may influence tax avoidance. As additional regressors, we have included
the share of agricultural value added to GDP (agricva;), trade to GDP ratio (tradet), corruption
(corrup,) and education level (edu;) .* We would anticipate that increased agricultural output,
trade, corruption control, and education level will reduce tax evasion.? We would see if the
coefficients and sign of the variables in the benchmark model changed significantly in the
presence of these variables. The model that follows is,

taxeva; = B¢ + B1income; + B, findevy(m2¢,dct) + Ggﬁndevf (mzf, dcf) + 0,burden;

+ Osurban + 06Z; + 1, (8)

where pNID(0,5?); Z; is the additional regressors—the share of agricultural value added to GDP
(agricvat), trade to GDP ratio (trade;), corruption (corrup,) and education level (eduy). If the share of
agricultural value added to GDP, trade to GDP ratio, corruption and education level were to
mitigate tax evasion in Indonesia, we would expect that the relationship between agricva;,
tradet, and edu; and taxeva; to be negative; while with corrup, and taxeva; to be positive.

Second, we examine if the ARDL model has a unique cointegration relationship with its regres-
sors. In reality, Nkoro and Uko (2016) stated that the ARDL approach is appropriate when there is
only one long-run relationship present. The Johansen (1991) and Johansen and Juselius (1990)
multivariate cointegration test procedures are recommended for determining if a single equation
has a single or multiple relationships. Third, three different estimators were used: the Ordinary
Least Squares (OLS) with robust standard error due to the Newey-West estimator (OLS-robust), the
dynamic OLS (DOLS), and the Robust Least Squares M-estimation (RLS-ME). DOLS is robust to the
problems of simultaneity and small-sample bias among the regressors by regressing an I(1)
variable on other I(1) variables, the I(0) variables, the lags and leads of the first difference of the
I(1) variables (Stock & Watson, 1993); and RLS-ME is robust to the presence of outliers in the
sample.
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Table 4. Results of bound F- and Johansen cointegration test for money M2 (m2;, m22) as proxy fo

financial development, (findev,, findevf)

Independent
variables Model 6 Model 7 Model 8 Model 9 Model 10
Panel A. ARDL(p, q1, ...,qk)
Lag structure (2,2,0,0,0,0) (1,2,0,0,0,0,1) (1,1,0,0,0,1,1) (2,0,0,1,2,0,1) (1,2,0,0,0,0,1)
R? 0.903 0.927 0.900 0.894 0.910
LM(1) x? [0.145] [0.454] [0.130] [0.007] [0.458]
Panel B. Long-run model
constant —23.48*** -10.14*** -28.30"** —28.52%** -31.17***
(-4.267) (=2.794) (-4.093) (-5.915) (=5.748)
incomey —-0.582*** -1.430*** -0.771 -0.361** 0.300
(-3.062) (-6.211) (-1.715) (-2.572) (1.019)
m2, 8.801*** 12.20%+* 10.73*** 9.809*** 11.15%
(3.516) (6.181) (4.170) (5.814) (6.586)
m22 -1.008*** -1.420%** —1.241%* -1.111%* -1.312%**
(-3.491) (=5.937) (-4.008) (=5.705) (-6.233)
burden, 1.192%* 0.667*** 0.846 1.459%* 0.752%**
(4.365) (3.954) (2.009) (4.922) (4.095)
urban, 1.853*** 1.068*+* 2.410% 1.809*** 1.955
(5.546) (5.099) (2.701) (7.703) (1.903)
agricva —2.290***
(-3.782)
trade, 0.153
(0.451)
corrup, -0.014
(-0.441)
edu, -1.345
(-1.326)
F-bound test: 21.26%** 26.32%+* 10.81*** 11.46%** 19.54***
Panel C. Short-run model
Ataxeva;_1 -0.183*** 0.466***
(-2.911) (5.522)
Aincome —1.349%** -1.030 -1.710*** -1.230***
(-=4.096) (=2.009) (-4.053) (=3.719)
Aincome_1 -1.401*** —2.385%** —-2.205***
(-4.182) (=7.647) (-6.321)
m2? -1.365%**
(-10.51)
Aburden; 1.659***
(13.58)
Aburden,_; —0.533***
(-4.521)
Aurban 14427
(11.89)
Aagricvag 0.041
(0.068)
(Continued)
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Independent
variables Model 6 Model 7 Model 8 Model 9 Model 10
Atrade, -0.063
(-0.586)
Acorrup; -0.276***
(=7.858)
Aeduy 8.297***
(10.59)

ECM;_4 =0.772*** -1.062*** —0.886*** -1.130*** -1.007***

(-13.48) (-16.34) (-10.43) (=11.05) (-14.08)
R? 0.830 0.877 0.784 0.901 0.849
Panel Trace Adj- Trace Adj- Trace | Adj- | Trace Adj- Trace Adj-
D. Johansen Trace Trace Trace Trace Trace
test
r=0 153.8** | 106.4** | 277.8** | 178.0** | 255.3** | 163.6 | 424.1** | 254.4** | 528.4** | 338.7**
r=1 103.1** | 71.38* | 179.4** | 115.0** | 180.9** | 115.9 | 248.0** | 148.8** | 253.3** | 162.3**
r=2 67.74** | 46.90 | 97.63** | 62.58 | 111.4** | 71.41 | 160.2** | 96.12** | 132.8** | 85.13**
r=3 37.32** | 25.84 | 64.31" | 41.22 | 64.04** | 41.05 | 82.99** | 49.79** | 89.93** | 57.65**
r=4 16147 | 1117 | 37.12** | 2379 | 3227 | 2069 | 44.48% 2669 | 50.21% | 32.19**
r=5 2.21 1.53 15.40 9.87 13.85 8.88 | 16.89** | 10.13 | 25.37** | 16.26™*
r=6 0.56 0.36 2.33 1.49 1.796 1.08 7.61%* | 4.88*F
Coint vector 5 2 s 2 4 3 6 | 4 | ALLO) | ALLO)
T,n, k 39,6, 2 39,7,2 39,7,2 35,7,2 39,7,2

Notes: Asterisks ***,** denote statistically significant at 1% and 5% level, respectively. Figures in round (...) and square
brackets [...] are t-statistics and p-values, respectively. Lag length for the ARDL model was chosen using Schwarz
criterion and the VAR 2 was chosen for the Johansen cointegration test. The critical values for the Trace test are
referred to MacKinnon-Haug-Michelis (1999) p-values. The correction fact equals (T-nk)/T, where T is number of
observations, n is number of parameters and k is the lag length.

Looking again at Tables 3 and 4, despite the fact that there is cointegration for models that
include agricva; (Models 2 and 7), trade; (Models 3 and 8), corrup, (Models 4 and 9) and edu;
(Models 8 and 10), only variable agricva; is statistically significant at the 1% level. The negative
relation between tax evasion and agriculture value added share to GDP implies that increasing
agricultural output or employment in the agriculture sector would lower tax evasion. In general,
and more crucially, these findings show that the impacts of income, financial development, tax
burden, and urbanisation on tax evasion remain unchanged.

The Johansen and Juselius (1990) multivariate cointegration test are then applied to all models.
We only report the Trace-statistics because studies have demonstrated that it is superior and has
higher power performance than the Maximal-eigenvalue statistic* (Cheung and Lai, 1993;
Lutkepohl et al., 2001). Furthermore, because it is well known that the findings of the Johansen
and Juselius cointegration test are distorted in small samples, we utilise the correction factor,
(T-nk)/T, where T is the number of observations, n is the number of variables, and k is the number
of lag lengths (Reinsel & Ahn, 1988). We show both unadjusted and adjusted Trace statistics for all
10 models in Tables 3 and 4, Panel D. Models 1 and 2 have a single cointegrating vector, whereas
Models 3 through 10 have two or more cointegrating vectors. These findings indicate that the ARDL
process is best suited for Models 1 and 2, but the remaining models were better estimated using
the Johansen and Juselius cointegration method.
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Table 5. Results of long-run model using OLS-robust

Independent
variables Model 1 Model 2 Model 3 Model & Model 5
constant -17.80*** -7.829** =17.29*** =9.542** —31.25%**
(—4.765) (=2.050) (=3.799) (=2.735) (-8.594)
incomey —-1.657** -1.856*** -1.709*** —-1.358*** -0.020
(-12.63) (-9.918) (=3.935) (=5.641) (-0.077)
de 7.550%** 9.822%** 7.415%* 3.373* 9.664***
(5.304) (7.250) (4.237) (2.133) (8.311)
dc -0.869*** -1.165*** -0.853*** -0.384** -1.163***
(=5.033) (-6.889) (—4.009) (=2.106) (-8.138)
burden, 1.053*** 1.097*+* 1.056*** 1.016%** 1.178**
(3.781) (4.045) (3.543) (3.382) (6.012)
urban, 3.336%* 2.102%* 3.409%** 2.937%* 3.615%**
(11.39) (5.208) (4.503) (12.11) (13.74)
agricvay —2.078***
(-3.586)
trade; -0.030
(-0.123)
corrup; 0.026
(0.611)
edu, -2.208***
(=5.758)
R? 0.923 0.939 0.921 0.826 0.946
LM(1) x2 0.172 0.259 0.158 0.953 0.615
ADF statistics —-3.458"** (1) -5.179*** (0) =3.472%* (1) -5.900*** (0) -5.659*** (0)
Independent Model 6 Model 7 Model 8 Model 9 Model 10
variables
constant —-25.39%** —24.93% —-25.07*** -13.31* —24.07**
(-4.616) (-2.886) (=3.235) (=2.590) (-4.032)
incomey -0.935*** -0.962** -0.956** -0.765%** -1.050***
(=5.034) (=2.494) (-2.610) (-4.548) (-3.203)
m2, 11.28*** 11.30%** 11.19%** 4.580 11.50***
(4.372) (4.245) (3.432) (1.881) (4.248)
m22 —-1.264%** -1.267*** —1.252%** -0.504 =1.272%**
(-4.211) (-4.031) (—3.242) (-1.811) (-4.120)
burden, 0.681** 0.679** 0.687** 0.928**+ 0.664**
(2.256) (2.078) (2.130) (3.394) (2.284)
urban, 1.954%* 1.949** 1.983** 2.061** 1.366
(6.540) (5.483) (3.481) (6.831) (1.087)
agricvay -0.061
(-0.071)
trade; -0.020
(-0.085)
corrup, -0.006
(-0.152)
edu; 0.592
(Continued)
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Independent

variables Model 1 Model 2 Model 3 Model 4 Model 5
(0.441)

R2 0.898 0.895 0.895 0.835 0.896

LM(1) x? 0.086 0.089 0.082 0.511 0.097

E — Gppr Statistic —=5.354*** (0) -5.367*** (0) =5.345*** (0) =5.725*** (2) —4.788*** (7)

Notes: The asterisks (*** and **) denote statistically significance at the 1% and 5% levels, respectively. The figures in

round (...) brackets are the t-statistics. E-G test denote the ADF t-statistic on the cointegrating regression’s residuals.

The E-G tests with null hypothesis of no cointegration. For the ADF statistics, the figures in brackets are optimal lag
length. Variables m2, and dc; to proxy for findev,; while variables m2? and dc? to proxy for findevZ.

However, given our small sample size of 39 observations, how accurate is the Johansen and
Juselius cointegration procedure? Toda (1995) asserted that the Johansen and Juselius approach is
insufficient to ensure reasonably high performance even with a sample size of 100 observations.
He proposes that 300 observations or more are required to ensure that this test process performs
well. On the one hand, Hjalmarsson and Osterholm (2010) demonstrated through extensive Monte
Carlo simulation that the probability of reaching a false and erroneous conclusion that completely
unrelated series are cointegrated because the procedure provides much larger than the nominal
size of the test.

As demonstrated in Part D Tables 3 and 4, the nominal size of the Trace-statistics is unusually
enormous, particularly in Models 3 to 5 and 7 to 10. In fact, Model 10 registers a full rank, which
means that all variables are stationary. This contradicts the results of the unit root test in Table 2.
On a strong point, Zhou (2001, p. 920) exerts that “when someone employs a small number of
annual observations to carry out the Johansen cointegration tests with a lagged VAR model, one
would expect a low probability of acquiring meaningful results. This is because, if one rejects the null
hypothesis and concludes the existence of a cointegration relationship among the variables in the
model by comparing the test statistics with the asymptotic critical values, the conclusion would be
subject to over-rejection due to the problem of size distortion”.

Given the shortcomings of the cointegration tests proposed by Johansen (1991) and Johansen
and Juselius (1990), we proceed with our next three estimators for our robustness test. Table 5
shows the outcomes for all 10 models that used the OLS-robust technique. The results on the
benchmark Models 1 and 2 are generally similar with the earlier ARDL results shown in Tables 3
and 4. All variables are statistically significant and exhibit the anticipated signs. Furthermore, all
models show cointegration, as demonstrated by the Engle and Granger (1987) two-step ADF-
statistics (Dickey & Fuller, 1981), which were statistically significant at the 1% level. In Models 2
and 5, however, only the variables agricva; and edu; are statistically significant, with both display-
ing negative signs. This suggests that when agricultural output and education levels rise, tax
avoidance will decrease. We can ensure that there are no substantial changes in the size and
signs of the variables—income, financial development, tax burden, and urbanisation—in Models 2
to 5 and Models 7 to 10.

The results of the long-run model for tax evasion applying the dynamic OLS are provided in Table 6.
The benchmark Models 1 and 2 produce consistent findings when compared to the earlier results
obtained using ARDL and OLS-robust. All regressors—income, financial development, tax burden, and
urbanisation—are statistically significant and exhibit expected signs. Only agricva; is important in the
remaining models and has a negative sign in Model 7. In general, the factors—income, financial
development, tax burden, and urbanisation—are statistically significant and indicate expected signs.
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Table 6. Results of long-run model using DOLS

Model 1 Model 2 Model 3 Model & Model 5
Independent {lead = 1, {lead = 0, {lead = 0, {lead = 1, {lead = 0,
variables lag = 1} lag = 1} lag = 1} lag = 0} lag = 1}
constant —23.28*** -8.616 —23.66** -10.52 —37.32%**
(-3.587) (-0.710) (-2.478) (-1.407) (-3.789)
incomey -1.130*** -1.669*** -1.116 -1.320*** 1.146
(-3.758) (-3.627) (-1.487) (-3.116) (0.879)
dee 7.128*+* 8.657*+* 7.182%+* 5.240** 10.96***
(4.612) (3.987) (2.946) (2.554) (3.692)
dcf —0.836%** -1.007*** —0.844** -0.621** -1.309***
(=4.2790 (-3.825) (-2.776) (=2.503) (-3.733)
burden, 1.251%** 1.244%+ 1.2471%** 0.341 1.839***
(3.925) (3.750) (3.132) (0.803) (4.126)
urban; 3.582%+* 2.017 3.605*** 2.682%+* 2.274
(7.5250 (1.610) (3.291) (4.720) (1.441)
agricvay -1.678
(-1.394)
trade; 0.013
(0.027)
corrup; 0.037
(0.560)
edu; -3.094
(-1.114)
R2 0.901 0.906 0.886 0.896 0.898
Ljung — BoxQ(1) [0.826] [0.327] [0.829] [0.731] [0.816]
L. statistics 0.042 0.115 0.119 0.081 0.138
Independent Model 6 Model 7 Model 8 Model 9 Model 10
variables {lead = 0, {lead = 0, {lead = 0, {lead = 0, {lead = 0,
lag = 1} lag = 1} lag = 1} lag = 1} lag = 1}
constant —25.49%** =12.77** —23.56** —42.15** —38.59***
(~4.645) (-2.642) (-2.684 (-2.862) (~4.695)
income, -0.936** —1.297*** -1.191 -0.245 1.290
(=2.574) (=5.126) (-1.634) (-0.587) (1.695)
m2; 9.429*** 13.63*** 8.119** 15.89** 14.33*+*
(4.346) (6.133) (2.406) (2.612) (2.847)
m22 -1.099*** —1.593*** -0.951** -1.822** —1.652***
(-4.3810 (-6.159) (-2.395) (-2.610) (-3.114)
burden, 0.848** 0.859*** 0.811 1.480*** 0.691**
(2.521) (3.911) (1.619) (2.983) (2.334)
urban; 2.900*** 0.869 3.685* 1.689 -0.351
(3.3480 (1.018) (2.483) (1.927) (-0.152)
agricvay —2.660***
(-3.318)
trade; -0.113
(-0.213)
corrup; 0.017
(Continued)
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Model 1 Model 2 Model 3 Model 4 Model 5
Independent {lead = 1, {lead = 0, {lead = 0, {lead = 1, {lead = 0,
variables lag = 1} lag = 1} lag = 1} lag = 0} lag = 1}
(0.242)
edu, -0.645
(—0.404)
R? 0.891 0.917 0.885 0.831 0.901
Ljung — BoxQ(1) [0.402] [0.977] [0.237] [0.430] [0.685]
L. statistics 0.088 0.155 0.073 0.101 0.168

Notes: The asterisks (*** and **) denote statistically significance at the 1% and 5% levels, respectively. Figures in the
curly bracket { ... } is the prewhitening lag length. The figures in round (...) and square [...] brackets are the
t-statistics and p-values, respectively. Ljung — BoxQ(1)-statistics measure the null hypothesis on no serial correlation
of order one L, statistic measures Hansen (1992) parameter instability test for cointegration. The Hansen test the null
hypothesis of cointegration. Variables m2; and dc; to proxy for findev,; while variables m2? and dc? to proxy for findevy.

Figure 1. Boxplots of OLS 3 .
regression residuals. Equation 1 o
to Equation 5 for Models 1 to 5 2
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10 respectively. 0 : - s — 5 5 5 | .| 5
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Finally, we use the M-estimator to estimate robust regression. According to Barnett and Lewis
(1994), the presence of outliers can result in inflated error rates and significant distortions of
parameter and statistical estimates when applying either parametric or non-parametric tests.
Statistically, a rise in error variance reduces the power of statistical tests, reduces normality, and
significantly biases or influences parameter estimations (Perez et al,, 2013). Rousseeuw (1984)
believes that robust regression is the best method for detecting outliers and producing findings
that are resistant to outliers. The M-estimation approach, developed by Huber (1964) is the most
widely used generic method of robust regression.

Figure 1 shows the box plots of the residuals of all estimated regressions reported in Table 5. The
box plots provide general information about the distribution of univariate data (the residuals). The
core data is represented by a rectangular box, with the top and bottom quartiles of the data
distribution, respectively. The data median is denoted by the horizontal line in the box. The
whiskers are the lines that run above and below the box. The whiskers are 1.5 times the inter-
quantile range in length, while the outliers are items positioned above or below the whiskers
(Daszykowski et al., 2007). Outliers are present in the residuals of some of the estimated regres-
sions, as seen in Figure 1. These outliers are found at the top and/or bottom of the upper and/or
lower whiskers, respectively. This is true for Models 1, 3, 8, and 10.
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Figure 2a. Tax evasion response
to Cholesky One S.D. innovation
to its determinants.
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Table 7 shows the results of the robust regression using the M-estimator. The estimated
Models 1 and 2 show that the causes of tax evasion—income, financial development, tax
burden, and urbanisation—are key factors determining tax evasion in Indonesia, similar to
the findings in ARDL, OLS-robust, and DOLS. The nonlinear association between the rise of the
financial sector and tax evasion is consistent with estimates made using ARDL, OLS-robust, and
DOLS. Nonetheless, in Model 2, Model 8, and Model 5, agricvay, trade; and edu, are statistically
significant. While agricva; and edu; have a negative link with tax evasion, trade; has a positive
relationship with tax evasion. The Hansen Lc-statistics clearly show that for all models, the null
hypothesis of cointegration cannot be rejected.

In conclusion, based on the findings, this study concludes that income, financial development,
tax burden, and urbanisation are significant factors influencing tax evasion in Indonesia from 1980
to 2019. One noteworthy finding is that the relationship between tax evasion and financial
development is nonlinear. Tax evasion is prevalent at lower levels of financial development; but,
as financial development continues to a higher level, we would expect tax evasion to reduce. On
the other end, more income reduces tax evasion, whereas increased tax burden and urbanisation
enhance tax evasion in Indonesia.

As an additional analysis, we would like to see how tax evasion responds to a shock in each of

the regressors. Figures 2a and 2b show the dynamic effects of tax evasion models on the
regressors in response to various shocks. Figures 2a and 2b depicted the impulse response function
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Figure 2b. Tax evasion response
to Cholesky One S.D. innovation
to its determinants.

of tax evasion as a result of shocks to all variables over a 20-period period. In most models,
a shock to income reduces tax evasion until the second period, after which it increases; a shock to
financial development shows a positive linear upward trend in tax evasion while a shock to the
quadratic term shows a negative impact on tax evasion; and a shock to tax burden and urbanisa-
tion show that tax evasion increases over the 20 periods horizon. Generally, the impulse response
function support the expected relationship between tax evasion and its determinants—income,
financial development, tax burden and urbanisation.

7. Conclusion

The purpose of this study is to assess the size of tax evasion in the Indonesian economy from 1980
to 2019. The size of the share of tax revenue losses to GDP was calculated using the modified-cash
-deposit-ratio (MCDR) approach proposed by Pickhardt and Sarda. Following that, we analyse the
drivers of tax evasion by including a number of regressors, including income (or economic devel-
opment), financial development, tax burden, and urbanisation. Recent literature has hypothesised
that financial development can play a key role in reducing tax evasion—tax evasion increases at
lower levels of financial development only up to a certain point, then decreases as financial
development progresses. Aside from these major determinants, we have included the share of
agricultural output to GDP, the trade-to-GDP ratio, the amount of corruption, and the level of
education as potential factors influencing tax evasion in Indonesia.
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Table 7. Results of long-run model using robust regression using M-estimation

Independent
variables Model 1 Model 2 Model 3 Model & Model 5
constant -16.72*** -7.196 -17.68*** -8.312** —-32.05***
(-4.622) (-1.618) (-3.453) (-2.231) (-6.977)
income; -1.610*** -1.788*** -1.509*** —1.427*** -0.073
(=7.584) (-9.135) (-3.572) (-5.667) (-0.162)
de 7.596%** 9.564**+ 7.840%** 3.873* 10.38***
(6.321) (7.536) (5.109) (2.318) (9.018)
dct2 —0.872*** -1.128*** —0.902*** -0.436** —1.247***
(-5.913) (=7.106) (-4.761) (-2.194) (-8.563)
burden; 0.867** 0.881*** 0.856™** 0.709*** 1.172%**
(3.605) (4.186) (3.503) (3.456) (5.684)
urban; 3.106%** 1.955*+* 2.965%+* 2. 744>+ 3.497*+*
(11.48) (4.314) (5.141) (10.28) (14.58)
agricvay -1.914***
(-=2.939)
trade; 0.062
(0.290)
corrup; 0.048
(1.105)
edu; -2.111%**
(=3.759)
Rw? statistic 0.948 0.964 0.949 0.892 0.970
Ljung — BoxQ(1) 0.331 0.523 0.403 0.520 0.530
ADF statistics —-3.332*** (1) -5.512*** (0) -3.330*** (1) -6.458*** (0) =5.457*** (0)
Independent Model 6 Model 7 Model 8 Model 9 Model 10
variables
constant —21.13*** -16.67*** —31.17*** -16.02*** -20.81***
(-6.174) (=3.044) (-8.491) (-3.710) (=4.915)
income; —0.764*** -1.097*** —-0.302 —0.747*** -0.786***
(~4.158) (-3.510) (-1.399) (-3.289) (-2.806)
m2; 8.907*** 10.36%** 12.86*** 6.465*** 8.918***
(6.435) (7.943) (9.492) (3.293) (6.068)
m2? -0.999*** -1.186*** —1.475*** =0.723*** -0.997***
(-6.050) (=7.540) (-9.029) (-3.181) (-5.880)
burden; 0.755*** 0.650*** 0.592*** 0.768*** 0.753***
(3.709) (3.391) (3.370) (3.641) (3.575)
urban, 1.818*** 1.591*** 1.055*** 1.836%** 1.704
(5.611) (5.177) (3.054) (5.762) (1.530)
agricvay -0.889
(-1.485)
trade; 0.405***
(2.650)
corrup; 0.014
(0.338)
edu; 0.114
(Continued)
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Independent

variables Model 1 Model 2 Model 3 Model 4 Model 5
(0.107)

Rw? statistics 0.922 0.938 0.954 0.890 0.922

Ljung — BoxQ(1) 0.078 0.108 0.121 0.589 0.077

ADF statistics —6.847*** (0) -6.410*** (0) -6.207*** (0) =5.274*** (0) -6.870*** (0)

Notes: The asterisks (*** and **) denote statistically significance at the 1% and 5% levels, respectively. The figures in
round (...) brackets are the t-statistics. Variables m2, and dc, to proxy for findev;; while variables m22 and dc? to proxy

for findevtz.

In terms of our key variable of interest, our regression results indicate a nonlinear relationship
between tax evasion and Indonesian financial progress. The involvement of the financial sector in
minimising tax evasion is an important policy conclusion of this study. By making finance more
accessible, people and/or businesses will be more ready to disclose their wealth and/or assets and, as
a result, will be unable to evade tax. However, it is not only a willingness but also a necessity because
individuals and businesses must be honest and make some personal declarations in their transac-
tions with financial institutions. According to ADB studies, enterprises in Indonesia are eager to enter
the official credit market in order to obtain larger loans for large capital investments, export their
products, and compete for government contracts. On the other side, improving economic conditions,
lowering tax rates, and building infrastructure, as well as creating job possibilities in metropolitan
areas, will lessen the scale of Indonesia’s shadow economy and tax evasion.
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