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Abstract

This study aims to examine the effect of trade openness and service sector on income tax revenue in East Asia and
Pacific countries from 2008 to 2019. It was examined by setting government’s expenditure as a moderating
variable and manufacturing sector and regulatory quality as control variables. It was performed by using a panel-
corrected standard error (PCSE) model. The results of the study show that prior to moderation, trade openness has
no significant effect, while the service sector has a significant negative effect on income tax revenue. After being
moderated by government’s expenditure which has a significant positive effect on income tax revenue, the
government’s expenditure moderates the effect of trade openness and the service sector on income tax revenue.
However, the moderation only increases the trade openness’ effect on income tax revenue. The service sector’s
effect on income tax revenue is reduced by the moderation. It implies that the optimization of income tax revenue
can be carried out through government’s expenditure so that the trade openness and the service sector can be
boosted. However, to prevent the negative effect of the service sector on income tax revenue, additional efforts
are needed to make the informal sector from the service sector as the source of negative effect become the formal
sector.
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INTRODUCTION

Benedek et al., (2022) in International Monetary Fund Working Paper stated that over the
last 15 years, there had been a significant increase in personal income tax (PIT) revenue in low-
income developing countries (LIDCs) and emerging market economies (EMESs) when
compared to advanced economies (AEs). In addition, the increase in PIT revenue was also
accompanied by an increase in corporate income tax (CIT) revenue in the two categories of
countries which is assumed as the result of the existing tax administration’s capacity
improvement (Benedek et al., 2022). In this globalization era, CIT is getting stronger (Bachas
etal., 2022). Trade liberalization has increased economic activity in formal sector which allows
taxation to be more facilitated (Bachas et al., 2022).

The portion of income tax revenue to total state revenue in 10 out of 14 countries in East
Asia and Pacific region has an increasing trend. Figure 1 shows its development. It illustrates
that most of these countries have an increasing with two until three countries with a decreasing
trend.
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Figure 1 Development of income tax revenue’s percentage to total state revenue in 2008—
2019
Source: World Bank (2023b)

According to World Bank (2023), East Asia and Pacific region is a region consisting of
various classes of countries which include high-income economies, upper-middle income
economies, and lower-middle income economies. The other class of countries that has not been
mentioned is low-income economies. The four classes of countries have different tax revenue’s
percentage to gross domestic product (GDP). Middle-income countries have a smaller
percentage of tax revenue to GDP than high-income countries do (OECD, 2022). Figure 2
shows the development of tax revenue’s percentage to GDP in the four classes of countries.
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Figure 2 Tax revenue’s percentage to GDP by country type
Source: World Bank (2023b)

Talking about income tax in relation to state revenue, income tax is considered as an
important instrument in redistributing income. Hetland & Sabaté (2021) revealed in their
research that redistribution through income taxes in Sweden, England, and the United States
increased during the first half of the 20th century. More specifically, Caminada et al. (2019)
stated in their research of 31 countries that income taxes contributed to redistribution by 24
percent of total redistribution besides 76 percent contribution form social transfers. Although
24 percent is much less than 76 percent, the 24 percent comes only from income tax. It is
undeniable that income tax is believed to be the best tax option because it imposes taxes by
considering taxpayers’ ability to pay (Schmalbeck et al., 2018).

It has been mentioned previously that in this globalization era, income tax revenue,
especially CIT, tends to increase due to trade liberalization (Bachas et al., 2022). Regarding the
decrease in tax rates as the result of trade liberalization policy, Epaphra & Massawe (2017),
Arif & Rawat (2018), and Gnangnon (2017) suggested that there was a positive effect of trade
liberalization or trade openness on tax revenues. On the other hand, Cagé & Gadenne (2018),
Asghar & Mehmood (2017), dan Tsaurai (2021) stated that the tax rates reduction would make
trade openness negatively affect tax revenue. However, Gaalya et al. (2017) argued that trade
openness only had a significant effect on total tax revenue, trade tax revenue, and indirect tax
revenue, but not on direct tax revenue.

In addition to trade openness, the service sector also gets the attention. Piancastelli &
Thirlwall (2021) stated that the service sector had a significant positive effect on tax revenues
in developed and developing countries. In addition, the high contribution of the service sector
to GDP revealed in the studies of Sharma & Singh (2015), Amoh & Adom (2018), and Terefe
& Teera (2018) made the service sector had a significant positive effect on tax revenue.
However, despite its high contribution to GDP, according to Tujo (2021), the service sector had
a negative effect on tax revenue due to the existence of informal sector. On the other side,
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Chaudry & Munir (2010) and Mawejje & Munyambonera (2016) claimed that the service sector
had no significant effect on tax revenue.

With various arguments regarding the effect of trade openness and the service sector on
tax revenue, this study will examine the effect of these two variables on tax revenue, especially
income tax. This is due to very few studies that specifically examined the effect of various
variables on income tax revenue. Furthermore, in examining this effect, this study uses
government expenditure as a moderating variable and manufacturing sector and regulations’
quality as control variables. The reason behind this is due to the existence of the effect of these
three variables on tax revenue. Takumah & lyke (2017), Gurdal et al., (2021), and Arvin et al.
(2021) also stated that government expenditure had a two-way relationship with tax revenue.
On the other hand, Castro & Camarillo (2014), Karag6z (2013), Gaalya (2015), and Minh Ha
etal. (2022) explained that the manufacturing sector had a positive effect on tax revenue besides
the negative effect found in the study of Hamdan & Rana (2021). In addition, the regulations’
quality also had a positive effect on tax revenue according to Epaphra & Massawe (2017),
Syadullah (2015), and Asmah et al. (2020) in addition to its negative effect found in Tujo
(2021). This study was conducted on countries in East Asia and Pacific region over 12-year
period from 2008 to 2019 by considering the data availability.

LITERATURE REVIEW
Income Tax Revenue

Income tax is considered as a better tax option than other tax options, such as sales tax or
property tax. The standard justifications for making income as the basis for taxation are that: 1)
taxes should be levied on individuals in relation to their ability to pay; and 2) a person's income
is the best practical measure of ability to pay tax (Schmalbeck et al., 2018). Yahaya & Bakare
(2018) found a positive relationship between income tax revenue and gross domestic product
(GDP) in Nigeria. In this case, petroleum profit tax (PPT) and corporate income tax (CIT) are
the main sources of revenue in Nigeria and contribute to economic growth there (Yahaya &
Bakare, 2018). Similar results were found in Amah & Okey (2021) on the effect of tax on
Nigerian economy for 18 years from 1999 to 2017. The results of their study indicated that
there was a significant positive effect of PPT and CIT on Nigeria's GDP and a significant
negative effect of VAT on GDP (Amah, 2021).

However, on the other hand, income tax rate reduction is believed to have a positive effect
on the size of the economy because a lower income tax will increase the proportion of income
that can be used for working, saving, and investing. In addition, reduced income tax can also
minimize the value of tax distortions and stimulate economic activity that was always taxed
previously (Gale & Samwick, 2017). However, Zidar (2019) in his study found that the income
tax reduction had a greater effect on low-income taxpayers (the bottom 90 percent) than those
with high income (the top 10 percent). This effect comes from the response of the workforce to
an increase in the ability to consume and to invest because of a decrease in income tax (Zidar,
2019). Furthermore, Hoynes & Patel (2018) expressed that increasing earned income tax credit
(reducing income tax for low-income individual employees who have families) can reduce the
amount of poverty below the 100 percent poverty line by 8.4 percent. This impact is seen to be
significant at poverty levels between 75 percent and 150 percent, but the impact decreases at
the poverty level of 250 percent (Hoynes & Patel, 2018). The result of this study is similar to
what was stated by Zidar (2019) that reducing income tax has a more positive impact on
taxpayers with lower income.

Trade Openness and Its Relevance to Tax Revenue

Trade openness refers to the ratio of the sum of exports and imports to GDP (Epaphra &

Massawe, 2017). Cagé & Gadenne (2018) revealed that 99 episodes of trade liberalization in
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130 countries between 1792 and 2006 resulted in a decrease in tax revenue. Trade liberalization
indicates an effort to reduce taxes on trade and to cover the decline in tax revenue from other
taxation sources. In this case, developing countries are more likely to experience a decline in
tax revenue compared to developed countries. This may happen because the tax reduction on
trade is carried out before the state is able to prepare adequate tax administration to tax domestic
transactions on a large scale (Cagé & Gadenne, 2018). A similar negative effect between trade
liberalization and tax revenue was also found in the study of Asghar & Mehmood (2017) in
Pakistan from 1980 to 2015. Reducing tax rate during trade liberalization led to a decline in tax
revenue (Asghar & Mehmood, 2017). Tsaurai (2021) also found the similar result in his study
on upper middle-income countries from 2007 to 2017. The general rate reduction due to trade
openness decreases tax revenue collected in an economy. Furthermore, a different view came
from Gaalya et al. (2017) who concluded that trade openness had no significant effect on direct
taxes. According to them, trade openness only had a significant positive effect on total tax
revenue, trade tax revenue, and indirect tax revenue, but not on direct tax revenue (Gaalya et
al., 2017).

On the other hand, different finding was found by Epaphra & Massawe (2017) where
trade openness had a strong positive effect on total tax revenue, both direct and indirect tax.
Trade liberalization tends to broaden the tax base, thereby increasing domestic tax revenue.
However, the trade openness has a weak positive effect on trade tax revenue. This is because,
although trade-related taxes are easier to impose because goods enter or leave the country at
specific locations along the border, lowering trade tax rates eliminates the increase in the ratio
of imports and imports to GDP (Epaphra & Massawe, 2017). This argument was explained
further by Arif & Rawat (2018) that trade openness resulted in reduced trade barriers on imports
which could lead to an increase in import volume so that it could increase tax revenue from
trade. Furthermore, Gnangnon (2017) added that the increase in government revenue due to
trade liberalization came from domestic direct and indirect tax revenue. The increase in exports
and imports in the public and private sector because of such liberalization could lead to greater
profits and increased wage for employees. As a result, direct tax revenue also increased. In
addition, reducing input costs in the production of products to be exported made companies
more competitive in international markets and would ultimately generate greater profits. As a
result, direct and indirect tax revenues could increase. Consequently, other domestic companies
that were still operating in the informal sector would be attracted to switch to the formal sector
to take advantage of the low input prices for their production processes. In this case, the
government could obtain greater tax revenue (Gnangnon, 2017).

Service Sector and Its Relevance to Tax Revenue

Piancastelli & Thirlwall (2021) in their research on developed and developing countries
from 1996 until 2015 stated that the service sector's contribution to GDP had a significant
positive effect on tax revenue. According to them, the tax levied on the service sector is closely
related to the tax on profits. In other words, the significant positive effect of services on tax
revenue can be specifically aimed at income tax revenue. This positive effect was also found in
the study of Sharma & Singh (2015) on India from 1999 until 2012. The high contribution of
the service sector to GDP resulted in high tax revenues as well. The finding interprets that the
recorded service sector is consistent with its tax obligations. Amoh & Adom (2018) also
concluded that the service sector had a positive effect on tax revenue in their research on Ghana
from 2002 until 2010. In their result, this positive effect occurred since the service sector was
the dominant driver of tax revenue in that country. The service sector contributes to increased
employment, international trade, and foreign direct investment (FDI) (Terefe & Teera, 2018).

Different result was expressed by Tujo (2021) in his research on Ethiopia from 2000 until
2019, where the service sector had a significant negative effect on tax revenue. According to
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him, the service sector in low-income countries tended to be the informal sector so that the
actual contribution of the service sector is higher than recorded. On the other hand, Chaudry &
Munir (2010) revealed a negative effect of the service sector on tax revenue, but it was not
significant. Apart from the insignificant effect, the negative sign was caused by the fact that the
service sector in many developing countries was included in the informal sector. This resulted
in a high level of tax evasion occurred in the service sector. As a result, the tax revenue that
was expected to be obtained from the service sector was not achieved (Chaudry & Munir, 2010).
The insignificant effect of the service sector on tax revenue is also found in the study of
Mawejje & Munyambonera (2016).

Government Expenditure and Its Relevance to Tax Revenue

Takumah & lyke (2017) argued that government expenditure had Granger causality with
tax revenue. Tax revenue is usually used to fund government expenditure so that they can be
realized in the form of development in a country. The development is carried out in the form of
productive infrastructure development, existing infrastructure repairment, research and
development financing, and so on. As a result, this development can then stimulate economic
growth (Takumah & lyke, 2017). A similar causality relationship was also found by Gurdal et
al., (2021) that government expenditure and tax revenue have a two-way relationship. The
expenditure-tax and tax-expenditure hypotheses are equally valid. In the former hypothesis,
policy makers determine how much government expenditure is and then adjust the tax policies.
In the latter hypothesis, policy makers collect taxes first and then do government expenditure
from the collected tax revenue. In this case, tax revenue is a funding source for government
expenditure. Government expenditure is usually directed towards infrastructure development
which has a positive impact on economic growth (Gurdal et al., 2021). In addition, Arvin et al.
(2021) also found a Granger causality relationship between government expenditure and tax
revenue besides institutional quality and economic growth in their study.

Manufacturing Sector and Its Relevance to Tax Revenue

Manufacturing is an activity of processing raw materials into finished goods that have a
sale value. Manufacturing adds value to a material by changing its properties or shape or
combining it with other materials (Wicaksono et al., 2023). Manufacturing is a major source of
process and product innovation critical to productivity growth. Manufacturing provides
intermediate goods to other industries to drive global chain upgrades. Ultimately,
manufacturing is the basis for international competition and a policy focus for both
industrializing and non-industrializing countries (Huang et al., 2017). Manufacturing is a
country's attempt to generate wealth by trading value-added products with other countries in
the world and by using this wealth to meet its needs, especially for countries with limited
resources. Nevertheless, a resource-rich country cannot achieve prosperity if it lacks
manufacturing know-how. Conversely, a country with few resources can become a rich country
if it has manufacturing know-how (Mital et al., 2014).

In middle-income countries, the manufacturing sector is the main driver of economic
growth. Increasing the manufacturing sector will accelerate technological progress and
optimize the utilization of human capital (Su & Yao, 2016). In addition, manufacturing can
create linkages with other sectors of the economy and have high profit-generating potential.
Manufacturing can: 1) contribute to food security through the supply of chemicals, machinery,
and equipment for agricultural mechanization to reduce crop losses and to add added value to
agricultural products; 2) support the housing sector through the production of building
materials, innovation in building design and construction, and increased use of local
construction materials; 3) support the health sector through the manufacture of medical devices
and pharmaceutical products as well as sanitary products; and 4) create jobs in related services
(transport, logistics, financial sector, and ICT) (Okeyo, 2022).
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Eltony (2022) in Castro & Camarillo (2014) stated that the percentage of manufacturing
to the economy could have a positive effect on taxation because manufacturing companies were
easier to tax so they would generate greater tax revenue than agriculture would. Karag6z (2013)
said that this might happen since manufacturing made businesses generate a lot of profit which
could then be taxed. Furthermore, Gaalya (2015) explained that the larger tax contribution came
from corporate income tax and personal income tax, which would increase as manufacturing
companies increased. Industries with many manufacturing companies operating in dynamic and
specialized sectors of the economy can obtain additional profits due to the added value of the
products they produce, which will result in greater income being taxed. It will make it easier to
collect taxes on the manufacturing sector than on the agricultural sector (Minh Ha et al., 2022).

However, others argued that there were times when manufacturing could have a negative
effect on tax revenue in several countries (Hamdan & Rana, 2021). In his research conducted
on several developing countries, Hamdan & Rana (2021) concluded that each country had its
own variables that could affect its tax revenue in a significant amount. This depended on the
development conditions of each economic sector in the country. If the country had a
manufacturing sector that was not developing very well yet, the manufacturing sector would
have a negative effect on tax revenue.

Regulatory Quality and Its Relevance to Tax Revenue

Epaphra & Massawe (2017) in their research on African countries suggested that the
quality of regulations tended to increase tax revenue. Good regulatory quality reflects so good
governance that can create an efficient tax system and better tax administration. This condition
will enable a country to make a fair taxation so that it is able to generate high tax revenue from
tax collection (Epaphra & Massawe, 2017). A similar positive effect was also found by
Syadullah (2015) on Association of Southeast Asian Nations (ASEAN) countries on the effect
of regulatory quality on tax ratio. According to him, the government's good ability to formulate
policies and regulations for the development of the private sector could increase the tax ratio.
This would happen since the heavy regulatory burden, especially in the goods and labor market,
would reduce growth and encourage an increase in the informal sector (Syadullah, 2015). In
addition, Asmah et al. (2020) also found that there was a positive effect of regulatory quality
on tax revenue in 13 countries in Africa.

However, on the other hand, Salman et al. (2022) and Mohammed & Sanusi (2020) in
their research on West African countries, Yaru & Raji (2022) on Sub-Saharan African
countries, and Anwar & Wijaya (2023) on ASEAN countries conclude that the quality of
regulations did not significantly affect the tax revenue. It is different with Tujo (2021) who
stated in his research on Ethiopia that the quality of regulations had a significant negative effect
on tax revenue.

Research Hypotheses

According to the previous literature review, the research hypotheses are as follows.
The effect of trade openness on income tax revenue

Initially, the existing literature stated that there was no significant effect of trade openness
on tax revenue (Gaalya et al., 2017) and there is also literature which said that trade openness
had a negative effect on tax revenue (Asghar & Mehmood, 2017; Cage & Gadenne, 2018;
Tsaurai, 2021). The argument that stated the negative effect explained that trade openness
reduced tax rates on trade transactions. The argument regarding the unpreparedness of adequate
tax administration to tax domestic transactions on a large scale, especially in developing
countries stated that these conditions resulted in tax revenue from sources other than trade taxes
unable to cover the decrease in tax revenues from trade (Asghar & Mehmood, 2017; Cagé &
Gadenne, 2018; Tsaurai, 2021).
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Nevertheless, Epaphra & Massawe (2017), Arif & Rawat (2018), and Gnangnon (2017)
suggested that trade openness had a positive effect on tax revenue. This was because the tariffs
reduction could increase the imports volume, where the increase in exports and imports would
generate greater profits. The greater profit also came from the reduction in input costs due to
the reduction in import tariffs. As a result, employee wages would also increase. The potential
for generating large profits could attract other informal sectors to switch to the formal sector to
take advantage of these low input costs. Consequently, domestic direct and indirect tax revenue
would increase. In addition, even though this positive effect was weak on trade tax revenue,
trade tax was easier to tax because transactions of goods entering or leaving the country
occurred in specific locations (Arif & Rawat, 2018; Epaphra & Massawe, 2017; Gnangnon,
2017).

Therefore, by considering the probability of conditions outside of trade taxes as presented
by Epaphra & Massawe (2017), Arif & Rawat (2018), and Gnangnon (2017), the first
hypothesis of this study is:

Hq : Trade openness had a significant positive effect on income tax revenue
The effect of service sector on income tax revenue

Although there were arguments stated that service sector was closely related to the
informal sector, most of the existing literature explained the positive effect of the service sector
on tax revenue. In this case, the informal sector made the actual contribution of the service
sector much higher than what was recorded. This was due to the high level of tax evasion in the
informal sector (Chaudry & Munir, 2010; Tujo, 2021). On the other hand, Piancastelli &
Thirlwall (2021), Sharma & Singh (2015), Amoh & Adom (2018), and Terefe & Teera (2018)
stated that the positive effect was due to the high contribution of the service sector to GDP,
thereby increasing tax revenue. Piancastelli & Thirlwall (2021) stated that the service sector
was closely related to tax on profits. In this case, the service sector could increase employment,
encourage international trade, and attract FDI. Therefore, the second hypothesis of this study
is:

H> : Service sector had a significant positive effect on income tax revenue
The effect of government expenditure on income tax revenue

Takumah & lyke (2017), Gurdal et al., (2021), and Arvin et al. (2021) all stated that
government expenditure had Granger causality or a two-way relationship with tax revenue.
Although the sign of the relationship was not specifically stated whether it was positive or
negative, government expenditure was believed to be able to stimulate economic growth. In
this case, government expenditure was usually realized in the form of productive infrastructure
development, improvement of existing infrastructure, research and development financing, and
so on. On this basis, the third hypothesis regarding the effect of the moderating variable in this
study is:

Hs : Government expenditure had a significant positive effect on income tax revenue
The effect of government expenditure moderation on the effect of trade openness on income
tax revenue

By considering the effect that government expenditure has on tax revenues, the
researchers assumed that government expenditure could strengthen the effect that trade
openness had on income tax revenue. This is because the development carried out by the
government through government expenditure can be in the form of efforts to encourage trade
openness considering its important role in the economy and tax revenue. Therefore, the fourth
hypothesis of this study is:

Hs4 : Government expenditure increases the effect of the trade openness on income tax revenue
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The effect of government expenditure moderation on the effect of the service sector on
income tax revenue

By considering the effect of government expenditure on tax revenue, the researchers also
assumed that government expenditure could strengthen the effect of the service sector on tax
revenue. Development efforts carried out by the government with government expenditure can
be pursued to encourage the service sector considering its positive role in the economy and tax
revenue. Therefore, the fifth hypothesis of this study is:
Hs : Government expenditure increases the effect of the service sector on income tax revenue

METHODS

This study is a quantitative study because the researchers conducted data analysis by
using the panel data multiple linear regression method. Jaya (2020) stated that quantitative
study was the study that used statistical procedures or other procedures capable of quantification
to analyze the relationship between research variables. In this case, the researchers used the
multiple linear regression method to determine the linear relationship between the dependent
variable and more than one independent variable as stated by Suyono (2018). Researchers used
panel data because it allowed the combination of time series data from several years and cross
sections from several countries. This is in accordance with the concept of panel data as stated
by Sihombing (2022). The data used in this study was secondary data in the form of World
Development Indicators data from World Bank (2023b).

The data that the researchers chose for further analysis were selected based on stratified
sampling, namely the selection of the sample by first dividing the population into sub-groups
(Fink, 2005). Initially, from the data population, which is data from all countries in the world,
the researchers categorized it based on the regional categories available on the World
Development Indicators, namely East Asia and Pacific, Europe and Central Asia, Latin America
and The Caribbean, South Asia, Sub-Saharan Africa, Middle East and North Africa, and North
America. In this case, the researchers chose countries that are in East Asia and Pacific region
which consisted of 14 countries. Then, the researchers eliminated four countries due to limited
data, namely Hong Kong, Japan, Vietnam and Timor Leste. The data studied covers 2008 to
2019 due to limited data in the years before and after.

The dependent variable used is the percentage of income tax revenue to total state
revenue, while the independent variables used include the percentage of total exports and
imports of goods and services to GDP and the percentage of the service sector to GDP. In this
case, the dependent variable is a variable that is influenced by the independent variable and vice
versa, the independent variable is a variable that affects the dependent variable (Mukhid, 2021).
In addition, researchers also used a moderating variable i.e., government expenditure, and
control variables i.e., percentage of manufacturing sector to GDP and regulatory quality. Duli
(2019) explained that the moderating variable was a variable that strengthened or weakened the
relationship between the dependent variable and the independent variable, while the control
variable was a variable determined by the researcher so that non-research variables did not
influence the relationship between the dependent variable and the independent variable. Details
of the variables used in this study are shown in Table 1.

Table 1 Research Variables

Variables Details Units
Taxes on income, profits, and Taxes imposed on an individual's actual or estimated % total state
capital gains (INCTAX) (Y) net income, on corporate and corporate profits, and on  revenue

realized or unrealized capital gains in land, securities,
and other assets.

Trade (TRADE) (X1) The sum of exports and imports of goods and services. % GDP
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Services, value added (SERV)
(X2)

Percentage of service sector contribution to GDP
which includes value added in wholesale and retail
trade (including hotels and restaurants), transportation,
and government, financial, professional, and personal
services such as education, health care, and real estate.

% GDP

General government final
consumption expenditure
(GOVEXP) (2)

All current government expenditure on goods and
services (including employee compensation). This
spending also includes a large proportion of spending
on national defense and security but does not include
government military spending which is part of the
government's capital formation.

% GDP

Manufacturing, value added
(MANU) (control variables)

The percentage of the manufacturing industry sector's
contribution to GDP.

% GDP

Regulatory quality (REG) (control
variables)

The government's ability to formulate and to
implement sound policies and regulations that enable
and encourage private development. Expressed in
normal distribution units ranging from approximately
-2.510 2.5.

Source: World Bank (2023b)

Before carrying out the regression analysis, the researchers conducted classical
assumption tests to test the normality, heteroscedasticity, multicollinearity, and autocorrelation
of the analyzed data. The classical assumption tests were carried out so that the regression
model used produces reliable and unbiased estimates (R. A. Purnomo, 2017). Details of the
classical assumption tests performed are shown in Table 2.

Table 2 Classical assumption tests

Classic Assumptions

Details

Test Tools

Normality Run to test whether the residual values in the model are
distributed normally or not.

Ho: data is distributed normally (Prob>chi2 > a)
Hi: data is not distributed normally (Prob>chi2 < o)

Skewness and
kurtosis test

Heteroscedasticity Run to detect whether there is a change in the variance of the Breusch-
residual over time. Pagan/Cook-
Ho: homogeneous data variants (Prob>chi2 > a) Weisberg test

Hi: heteroscedastic data variant (Prob>chi2 < a)

Multicollinearity Run to determine whether there is a correlation between
independent variables.

Ho: there is no high multicollinearity between independent
variables (VIF < 10)
Hi: there is high multicollinearity between independent
variables (VIF > 10)

Variance Inflation
Factor (VIF)

Autocorrelation Run to detect whether there is a relationship between the
value at time t with the value at time t-1
Ho: the model contains autocorrelation (Prob>F > o)

H1: the model does not contain autocorrelation (Prob>F < a)

Breusch-
Godfrey/Lagrange
Multiplier test

Source: Ghozali (2016), Purnomo (2017), Ismanto & Pebruary (2021), and Sihombing (2022)

After running the classical assumption tests, the researchers conducted a selection test for
the best model by performing Chow Likelihood Ratio test, Breusch Pagan's Lagrange
Multiplier test, and Hausman test as suggested by Sihombing (2021) with details in the

following table.
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Table 3 The Best Model Selection Tests

Tests Details

Chow Likelihood Run to choose which model is better between the common effect model or the fixed
Ratio effect by using F test.

Ho: common effect model is better than fixed effect model (Prob>F > «)

H1: fixed effect model is better than common effect model (Prob>F < o)

Lagrange Multiplier ~ Run to choose which model is better between the common effect model or random
Breucsh Pagan effect model by using chi square LM test.
Ho: common effect model is better than random effect model (Prob>chibar2 > a)
H1: random effect model is better than common effect model (Prob>chibar2 < a)

Hausman Run to choose which model is better between the random effect model or the fixed
effect model by using chi square test.
Ho: random effect model is better than fixed effect model (Prob>chi2 > o)
H1: fixed effect model is better than random effect model (Prob>chibar2 < o)

Source: Sihombing (2021) and Sihombing (2022)

In the next section, the researchers present the results of the classical assumption tests
and the best model selection tests. These results ultimately led the researchers to use the panel-
corrected standard error (PCSE) model in conducting the analysis instead of using the selected
model from the best model selection tests results. In this case, PCSE model is a panel data linear
regression model that is used for data that is heteroscedastic and contains temporary correlations
or autocorrelation (Lopez, 2021). As explained by Croissant & Millo (2019), PCSE covariance
is based on the hypothesis that the covariance matrix of errors in each group is the same, namely
Q =2y ® Iy, with:

0'12 01,2 ** O1N-1 O1nN
021 0-22 0'2’1.\1_1 o—Z-,N
Iy=| : w : (1)
ON-1,1 ON-1,2 ' ON-1  ON-1N
| 0N ON,2 ON,N-1 oy |
S0 X can be estimated by the equation below.
Yioi el
Ly = -~ )

RESULTS AND DISCUSSION

The average, standard deviation, minimum value, and maximum value of each analyzed
variable are shown in Table 4. The TRADE*GOVEXP and SERVICE*GOVEXP variables,
which are the interaction variables between the independent variables and the moderating
variable, are the results of the multiplication of the z scores of the independent variables and
moderating variable. Before multiplying the independent variables and the moderating
variables, the researchers first calculated the z scores of the independent variables and the
moderating variable. It was done to avoid the multicollinearity between the variables when the
classical assumption tests were carried out. From Table 4, it can be interpreted that all variables
except TRADE*GOVEXP, SERIVICE*GOVEXP, and REG variables have good data
distribution. This is assessed from the average value which is higher than the standard deviation
value. In addition, the good data distribution can be assessed from the range between the
average value and the minimum and maximum values for each variable.

Table 4 Descriptive Statistics Results

Variables Mean Std. Dev. Min. Max.
INCOMETAX 37,61394 14,18548 10,30044 66,28255
TRADE 108,6845 90,42607 35,8901 437,3267
SERVICE 54,53664 10,00918 37,0577 70,8733
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GOVEXP 13,30587 4,301928 4,8068 20,2605
TRADE*GOVEXP -0,3682849 0,7867286 -2,978928 0,8214972
SERVICE*GOVEXP 0,5443338 1,128409 -1,515611 3,09661
MANU 20,23995 7,240867 5,6051 32,1194
REG 0,6571329 0,9336486 -0,58363 2,260543

Source: Processed by using STATA application

Before carrying out the regression, the researchers conducted classical assumption tests
first. From the classical assumption tests performed, the results obtained were that the model
only passed the multicollinearity test. In other words, the data was not normally distributed (did
not pass the normality test), the data variance from the model used was not homogeneous (did
not pass the heteroscedasticity test), the variables did not contain correlation among each other
(passed the multicollinearity test), and the variable value at time t was correlated with variable
at time t-1 (did not pass the autocorrelation test). The results of the classical assumption tests
are shown in Table 5.

Table 5 Classical Assumption Tests Results

Classical Assumption Results Interpretation
Tests

Normality Prob>chi2 = 0,0369 <a=5% Hois rejected; data is not distributed
normally

Heteroscedasticity Prob>chi2 = 0,0021 < a.=5% Hois rejected; the model is not free from
heteroscedasticity (heterogenous data
variants)

Multicollinearity VIF=8,22<10 Ho is not rejected; the model does not
contain multicollinearity

Autocorrelation Prob>chi2 = 0,0045 < o= 5% Ho is rejected; the model is not free from

autocorrelation assumption

Source: Processed by using STATA application
Then, to determine the best regression model, the researchers conducted several
selection tests for the best model i.e., Chow Likelihood test, Lagrange Multiplier Breusch Pagan
test, and Hausman test. From these tests, the best model chosen was the random effect model
with detailed test results as shown in Table 6.
Table 6 The Best Model Selection Tests Results

Tests Results The Chosen Models
Chow Likelihood test Prob>F = 0,0461 < a.=5% Fixed effect model
Lagrange Multiplier Breusch Prob>chibar2 = 0,0000 < a.= 5% Random effect model
Pagan test
Hausman test Prob>chi2 = 0,5395 > o = 5% Random effect model

Source: Processed by using STATA application

However, since the model did not pass the heteroscedasticity and autocorrelation tests,
the model used to carry out the regression analysis was a panel-corrected standard error (PCSE)
model. In this case, the researchers ignored the results of the normality test which showed that
the data were not normally distributed since the normality test did not have to be done on panel
data (Kusumaningtyas et al., 2022). The PCSE model is a model that can be used to address
heteroscedasticity and autocorrelation symptoms as happened in the model used in this study
(Croissant & Millo, 2019; Lopez, 2021). The results of the panel data linear regression using
the PCSE model are shown in Table 7.

Table 7 Regression Results by Using PCSE Model

Variables Coefficient P>|z| Prob>chi2 R-squared
TRADE 0,01773 0,1415 0,000*** 0,8674
SERVICE -0,686714 0,000***
GOVEXP 1,096087 0,000***
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TRADE*GOVEXP 5,852775 0,0015***
SERVICE*GOVEXP -4,039798 0,0045***
MANU -1,464963 0,000***
REG 6,386124 0,0005***
Constanta 91,35394 0,000***

***Significant at a = 1%; **Significant at o = 5%; *Significant at a = 10%
Source: Processed by using STATA application

The regression model is as follows:

INCOMETAX;; =91,35394 + 0,01773 TRADE;; - 0,686714 SERVICE;; +1,096087
GOVEXPj, + 5,852775 TRADE*GOVEXP, - 4,039798
SERVICE*GOVEXP;; 3)

The model implies that: 1) an increase in trade openness by 1 percent of GDP will increase

income tax revenue by 0.01773 percent of total revenue and vice versa; 2) an increase in the

service sector by 1 percent of GDP will result in a decrease in income tax revenue by 0.686714

percent of total revenue and vice versa; 3) an increase in government expenditure by 1 percent

of GDP will increase income tax revenue by 1.096087 percent of total revenue and vice versa;

4) an increase in government expenditure by 1 percent will increase the effect of trade openness

on income tax revenue by 5.852775 percent; and 5) an increase in government expenditure by

1 percent will reduce the effect of the service sector on income tax revenue by 4.039798 percent.

P>|z| and Prob>chi2 listed in the table has been adjusted by dividing P>|z| and Prob>chi2
from the STATA application with two. This was done because this study used a one-tailed
statistical test in analyzing the data. This condition is described from the research hypothesis,
which is not only estimating the existence of the effect of the independent variables on the
dependent variable, but also estimating the direction of the relationship whether positive or
negative. This is as stated by Kasim (2008) that a one-way statistical test occurs when the
alternative hypothesis states that there are differences and higher or lower value statements. In
the one-way statistical test, the p value is divided by two (Purnomo, 2019).

From the p-value shown before moderation, only the service sector variable has a
significant effect on income tax revenue, while the trade openness variable has no significant
effect. The effect of the service sector is negative. However, after the moderation with the
government expenditure variable, the results show that the government expenditure variable
moderates the relationship between trade openness and income tax revenue and the relationship
between the service sector and income tax revenue. Furthermore, the results of Prob > chi2
indicate that all independent variables simultaneously have a significant effect on the dependent
variable of income tax revenue. All the variables used in the regression analysis (independent
variables of trade openness and service sector, government expenditure as moderating variable,
interaction variables between trade openness and service sector and government expenditure,
and manufacturing sector and regulatory quality as control variables) affect income tax revenue
by 86.74 percent observed from its R-squared result. In other words, other variables outside the
model only affect income tax revenue by 13.26 percent.

The effect of trade openness on income tax revenue

The first hypothesis is not supported by the result of this study. Prior to the moderation
by using government expenditure variable, trade openness does not significantly affect income
tax revenue. This contradicts the research results of Epaphra & Massawe (2017), Arif & Rawat
(2018), and Gnangnon (2017) which stated that there was a positive effect and the research
results Asghar & Mehmood (2017), Cagé & Gadenne (2018), dan Tsaurai (2021) which stated
that there was a negative effect. However, the results of this study are in line with the results of
Gaalya et al. (2017) which stated that there was no significant effect of trade openness on
income tax revenue.

Page | 152


https://creativecommons.org/licenses/by/4.0/

EDUCORETAX
Volume 4 No.2, 2024

The effect of service sector on income tax revenue

The result of this study does not support the second hypothesis. Before the moderation
by using the government expenditure variable, the service sector has a significant negative
effect on income tax revenue at 1-percent confidence level. The results of this study are in line
with the results of Chaudry & Munir (2010) and Tujo (2021). In this case, based on the
arguments of Chaudry & Munir (2010) and Tujo (2021), it could be interpreted that most
service sectors in East Asia and Pacific countries were listed as the informal sector. First, the
service sectors’ actual contribution was much higher than recorded. Second, not all registered
service sectors fulfill their tax rights and obligations. Third, the service sectors, which were
listed as the informal sector, did not contribute to income tax revenue. As a result, the positive
effect of the service sector on tax revenue as stated by Piancastelli & Thirlwall (2021), Sharma
& Singh (2015), Amoh & Adom (2018), and Terefe & Teera (2018) from the contribution of
the service sector to tax revenue did not occur. In this case, the argument stating that the service
sector can increase employment, encourage international trade, and attract FDI is not positively
correlated with its contribution to income tax revenue for the three reasons mentioned
previously.
The effect of government expenditure in income tax revenue

The result of this study is in line with the third hypothesis that government expenditure
has a significant positive effect on income tax revenue. This result is indirectly in accordance
with the argument of Takumah & lyke (2017), Gurdal et al., (2021), and Arvin et al. (2021). In
this case, the role of government expenditure in stimulating economic growth through
infrastructure development, infrastructure improvement, research and development funding,
and other development efforts has a positive effect on income tax revenue.
The effect of government expenditure moderation on the relationship between trade
openness and income tax revenue

The result of this study is in line with the fourth hypothesis. In this case, the interaction
variable between trade openness and government expenditure has a significant significance at
the 1-percent confidence level on income tax revenue. It means that the government expenditure
variable moderates the effect of trade openness on income tax revenue. In addition, the
coefficient of the interaction variable is positive, which means that government expenditure
strengthens or increases the effect of trade openness on income tax revenue. The development
efforts done through government expenditure can include efforts to encourage trade openness.
In this case, government expenditure is also allocated to support the reduction of trade-related
tax rates. Such support can be provided in the form of covering lost tax revenue from the
reduction in rates. Consequently, exports and imports can increase, input costs for firms remain
low, corporate profits increase, employee effort increases, and the informal sector is attracted
to the formal sector. As a result, the positive effect of trade openness on tax revenue as stated
by Epaphra & Massawe (2017), Arif & Rawat (2018), and Gnangnon (2017) can occur.
The effect of government expenditure moderation on the relationship between the service
sector and income tax revenue

The result of this study is not in line with the fifth hypothesis. The government
expenditure variable moderates the effect of the service sector on income tax revenue with a
significant result. However, the moderation is not strengthening. The coefficient of the
interaction variable between government expenditure and the service sector has a negative sign
which indicates that government expenditure weakens or reduces the effect of the service sector
on income tax revenue. It implies that allocating government expenditure on the service sector
does not make the informal sector switch to the formal sector and/or increase the existing
service sectors including the informal sector. Government expenditure which can take the form
of increasing employment, encouraging international trade, and attracting FDI, such as the
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argument behind the positive effect of the service sector on tax revenue as stated by Piancastelli
& Thirlwall (2021), Sharma & Singh (2015), Amoh & Adom (2018), and Terefe & Teera
(2018), does not guarantee an increase in the formal sector from the service sector or a decrease
in the informal sector from the service sector.

CONCLUSION

From the study that has been conducted, it can be concluded that before the moderation
by using government expenditure, only the service sector has a significant effect on income tax
revenue but with a negative effect. On the other hand, trade openness has no significant effect.
After the moderation, government expenditure which has a significant positive effect on income
tax revenue, moderates the effect of trade openness and the service sector on tax revenues.
However, the moderation only strengthens the effect of trade openness on income tax revenue.
The moderation weakens the effect of the service sector on income tax revenue. The result of
this study implies that the efforts to optimize income tax revenue can be carried out through
government spending so that trade openness and the service sector can continue to be
encouraged. However, additional efforts are needed so that the informal sector from the service
sector which has a negative effect on tax revenue can switch to the formal sector.

Nevertheless, this study is only limited to one-way relationship that occur between one
variable and another. In fact, a two-way relationship is often found between one variable and
another. This relationship can be identified by using Panel Vector Autoregressive (PVAR) or
Panel Vector Error Correction Model (PVECM) methods if we want to know the long-term and
short-term effects.
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