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ABSTRACT:  This study aimed to analyze the effects of the 
agricultural sector and the Foreign Direct Investment 
(hereinafter referred to as FDI)  on tax revenue in The Next 
Eleven (N-11) countries. In this research, a moderating 
variable of regulatory quality was used. The data were 
obtained from the World Bank and analyzed using panel data 
regression. The dependent variable in this study was tax 
revenue, whereas the independent variables comprised the 
agricultural sector, the FDI, the agricultural sector moderated 
by regulatory quality, the FDI moderated by regulatory 
quality, and the regulatory quality. The results indicate that all 
independent variables simultaneously affect tax revenue. 
However, when investigating partially, FDI, the agricultural 
sector moderated by regulatory quality, and regulatory quality 
have a positive effect on tax revenue while FDI moderated 
by regulatory quality shows a negative effect on tax revenue. 
As for the agricultural variable, a significant effect on tax 
revenue was not shown. It is recommended that governments 
in N-11 countries focus on developing quality regulations in 
another sector,  particularly agriculture, and encourage 
foreign investments since these two aspects are proven to 
increase tax revenue.  
 
Keywords: Tax Revenue, Agricultural Sector, FDI, 
Regulatory Quality, N-11 

 
This is an open access article under the  
CC-BY 4.0 license. 

 

INTRODUCTION 

Economy plays an important role in everyday’s life and is crucial for the development of a coherent 

country. The progress in economy helps improve the overall well-being of both the people and 

the nation. The importance of economy is evidenced by a number of international economic-based 

groups or organizations such as APEC, BRICs, G7, G20 and OECD. Each of these organizations 

has membership requirements based on the region and the size of the country's economy. BRICs 

was first mentioned by Goldman Sachs, a banking institution, and represents a group of countries 

that are potential to have the strongest economy in the world (O'Neill et al., 2005).  BRICs includes 

countries like Brazil, Russia, India, and China. 
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A few years later, Goldman Sachs categorized a number of countries into a group called Next 

Eleven (N-11). The N-11 consists of Bangladesh, the Philippines, Indonesia, Iran, South Korea, 

Mexico, Egypt, Nigeria, Pakistan, Turkey, and Vietnam. These countries following the BRICs are 

poised to have the potential in the economic sector (O'Neill et al., 2005). The assessment uses a 

system called Growth Environment Score (GES) and is based on five indicators, namely 

macroeconomic stability, macroeconomic conditions, technological capabilities, human capital, 

and political conditions. In addition, the N-11 countries vary widely in economic level, in which 

South Korea is signified as a developed country with more than twice the income of other N-11 

countries, whereas Bangladesh becomes one of the poorest countries in the world (Wilson et al., 

2007). 

(Ortiz-Ospina & Roser, 2016) stated that developed countries generate more tax revenue than 

developing countries. Tax is a compulsory form of payment to the government, however the 

perceived benefits are not proportional to the amount paid (OECD, 2014). Taxation is in fact the 

most practical way to raise revenue to finance government spending (Tanzi & Zee, 2001). There 

are major principles in taxation, among others are the principle of proportionality, the principle of 

certainty, the principle of convenience, and the principle of efficiency (Smith & Wight, 2007).  

The principle of proportionality emphasizes that everyone is obliged to pay taxes in accordance 

with their economic ability, whereas the principle of certainty clarifies the time of payment, the 

method of payment, and the amount of tax paid by the public. Furthermore, the principle of 

convenience refers to the comfort of taxpayers when they are imposed to pay the taxes. Finally, 

the principle of efficiency requires that the tax use and revenue system be made in such a way that 

the tax collected is not smaller than the cost incurred. 

According to Ortiz-Ospina & Roser (2016), developed countries tend to rely on income tax, while 

developing countries tend to rely on trade and consumption taxes. Low tax revenue in developing 

countries can hamper the state’s spending activities, therefore tax revenue is vital for the 

sustainability of a country's economy (Salman et al., 2022). Tanzi & Zee (2001) argued that 

developing countries find it difficult to build an efficient tax system. The main reason is that most 

workers in developing countries work either in the agricultural sector or in other informal sectors 

and they do not have fixed income and bookkeeping system. As a result, it is not easy to calculate 

the basis for income tax calculation. In addition, workers in developing countries tend to spend 

their income to purchase daily needs in small shops without accurate records and this lessens tax 

contribution. The second reason is that developing countries are still working on the establishment 

of an efficient tax administration system with limited number of competent staff (Tanzi & Zee, 

2001). Instead of building an efficient, modern, and rational tax system, governments in developing 

countries  create  tax systems that allow them to exploit any options considered taxable. The third 

reason is that not only the informal economic structure in developing countries but also the 

financial limitations make it difficult for tax and statistical offices to produce reliable statistical data 

(Tanzi & Zee, 2001). Such limitations lead to a lack of data for policymakers to assess the potential 

impact of changes to the tax system. Consequently, governments in developing country tend to 

make marginal changes rather than major structural changes. The fourth reason is the income 

inequality in developing countries (Tanzi & Zee, 2001). Although the increasing tax revenue 
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requires the rich to pay higher taxes than the poor, there is a chance for the economic and political 

power of the rich to intervene in fiscal reformation for the purpose of reducing the amount of 

taxes they are obliged to pay. This explains why developing countries are incapable of fully 

increasing the income tax and property tax revenues, and why the tax system is considered less 

progressive. 

Figure 1 indicates that the larger a country's economy as measured by GDP per capita, the higher 

the country's tax revenue. Goldman Sachs projected that the large economies potential in  the N-

11 countries will be followed by high tax revenue. 

 

Figure I. Comparison of Tax Revenue and GDP per capita of N-11 (except Egypt) 

Source: Our World in Data (2016) 

(O'Neill et al., 2005) argued that one component of macroeconomic conditions in GES is 

investment.  According to Balıkçıoğlu et al. (2016), FDI has a greater impact on tax revenue for 

high-tech firms. In developing countries, FDI has a positive and significant effects on total tax 

revenue, CIT (Corporate Income Tax), PIT (Personal Income Tax), and VAT (Value Added Tax), 

but impactless on tax revenue from the property sector (Pratomo, 2020). A recent study conducted 

by Camara (2023) found that FDI has a positive effect on tax revenue, but no effect on tax revenue 

from the natural resource of exporting countries. However, FDI contributes to tax revenue by 

imposing tax on additional income generated by FDI in the recipient country (Ketkar et al., 2005). 

Similar results were found by Okey (2013), where FDI has a positive and significant effect on the 
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tax revenue by increasing the tax base and the tax revenue and Aslam (2015) who stated that FDI 

significantly affects tax revenue, and there is a long-term relationship between the two variables.  

Minh Ha et al. (2022) argued further that FDI acts as an important source of capital in overcoming 

the shortages of investment capital, thus, it contributes to the economic growth, and increase a 

country's tax revenue. On the other hand, Inriama & Setyowati (2020) found that FDI does not 

affect CIT revenue. This occurs since  incentives from FDI   do not necessarily increase CIT. 

Gnangnon (2017) divides the impact of FDI on non-natural resources tax revenue and CIT, where 

the impact of FDI on tax revenue depends on the ratio of FDI to GDP. On the non-natural 

resources of the tax revenue side, FDI has a negative and significant effects in countries with an 

FDI-to-GDP ratio below 1.49%, a positive and significant effect in countries with a ratio above 

2.57%, and no effect in countries with a ratio between 1.49% and 2.57%. As for the tax revenue 

derived from companies, there is a threshold of 0.33%, where FDI has no significant effect in 

countries, bearing a ratio of FDI to GDP below the threshold, but a significant positive effect in 

countries having a ratio at the threshold. Another study by Gaspareniene et al. (2022) distinguishes 

two impacts of FDI on tax revenue. The first is that FDI inflow causes a decrease in tax revenue 

and the second is that FDI outflow causes an increase in tax revenue. He added that the decrease 

in tax revenue by FDI inflow is due to the tax incentives for foreign companies which then reduce 

the tax base and provide benefits the foreign companies at the expense of local companies. 

Conversely, FDI outflow increases tax revenue since the recipient country provides tax incentives 

for multinational companies, therefore they pay lower tax than the local companies in the country. 

As one of the focuses on Indonesia’s policies, FDI is seen as a more enhancing and durable form 

of capital, in which attracting greater FDI flows help place the country in the international trading 

system and promote a more competitive business environment (Gopalan et al., 2016). Similarly, 

Mohamed (2020) emphasizes that FDI in Egypt is considered one of the tools to promote 

economic growth and contribute to economic development. In Bangladesh, FDI signifies the 

infrastructure development, creates many jobs, improves labor skills through the transfer of 

technological knowledge and managerial capabilities, and helps integrate the domestic economy 

with the global economy (Islam, 2014). These advances have led to low wages for skilled labor and 

stable macroeconomic conditions. Furthermore, FDI plays a significant role for Iran’s economic 

growth, improves the balance of payments, transfers technology, increases employment, 

accelerates exports, and enhances tax revenues (Rafat, 2018). FDI inflows also play a role in the 

structural transformation process of the Mexican economy (Mühlen & Escobar, 2020). In Nigeria, 

FDI is considered as crucial in its economic growth and development strategies (Osabohien et al., 

2020).  

FDI also benefits the domestic economy through knowledge spillover from multinational 

companies to local firms in Pakistan (Rehman, 2016). Moreover, FDI in Vietnam has a major 

influence on other economic sectors and it stimulates domestic investment, creates competition, 

promotes innovation and technology transfer, improves production efficiency, and develops 

supporting industries that help the country participate in global  chains (Hanh et al., 2017). As for 

the South Korean government, it believes that FDI marks one of the main contributors to its 

economic growth (Kim, 2015).  In the Philippines, although the overall  is still limited and lagging 
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behind other countries in Southeast Asia, the investment policy reforms and the opening up of 

more foreign investment sectors resulted in the increased FDI inflows (Aldaba & Quejada, 2022). 

Of all the countries described, however, it can be emphasized that Turkey has not gained the 

expected positive benefits from FDI inflows as seen in the country's economic growth (Temiz & 

Gökmen, 2014). 

Another contributor to the economic development is the agricultural sector (Cao & Birchenall, 

2013). Widyawati (2017) stated that the agricultural sector contributes the most to labor absorption 

in Indonesia. She explained further that the agricultural sector acts as a supporting sector for the 

development of other sectors. Even so, the agricultural sector in Indonesia has not developed and 

its contribution to GDP is insignificant. The situation is different from Pakistan, where the 

agricultural sector plays an important role in Pakistan's economy (Rehman et al., 2015). Agriculture 

directly supports Pakistan's population and contributes significantly to GDP. In addition, 

Bangladesh has similar conditions where the economy and livelihoods of most of its population 

depend on the agricultural sector (Ferdous et al., 2021). The condition is reflected in Nigeria, where 

the agricultural sector is the foundation of the economy and a source of livelihood for most of the 

population (FAO, 2018). The majority of agricultural workers in Nigeria are on small-scale farms 

and most of the harvest is used for personal consumption. Besides Nigeria and Pakistan, the 

agricultural sector becomes one of the most important sectors for the Iranian economy (Azadi & 

Barati, 2013).  Additionally, all aspects of the economy in Egypt are related to agriculture, despite 

its having little agricultural land (El-Ramady et al., 2013). However, agricultural land in Egypt is 

highly productive and can be harvested two to three times a year. In Vietnam, the agricultural 

sector is crucial to alleviate poverty, to ensure the security of national food, and to maintain social 

stability (World Bank, 2016). Vietnam's agricultural sector is also experiencing explosive growth in 

its exports of agricultural products. 

In Mexico, agriculture serves as one of the most important sectors, although there has been a 

decline in its contribution to GDP and a decline in the employment sector (UNCTAD, 2014). 

Similarly, the decline occurred in Turkey, where the agricultural sector plays a vital role for the 

Turkish economy and society, despite its minor contribution to the economy.  If compared to the 

rapid growth of the industrial and service sectors, Turkish agricultural has dropped 

significantly(Giray, 2012). The decline is reflected in the low productivity, triggered by a poor 

mechanization, a small land size, and an uncoordinated and unplanned agricultural production. In 

the Philippines, the agricultural sector absorbs a lot of labor but contributes little to GDP (Briones, 

2021). One of the reasons for the weak performance of the sector is the lack of competitiveness, 

marked by the low exports from the agricultural sector. Moreover, South Korea's agricultural 

sector is not export-oriented, as most farming is done on a small-scale (Neszmelyi, 2017). He 

argued that the purpose of the agricultural sector in South Korea is only to fulfill domestic needs, 

thus their agricultural products are not competitive in the international market.  

Despite the important role of the agricultural sector in the economy, Eltony (2002) found that it 

has no effect on tax revenue in the oil-producing Arab countries. It is apparent that the economies 

of these countries are highly dependent on oil, used to finance its economic activities, therefore, 

there is no need for a sophisticated tax system. Mahdavi (2008) elaborated further that the 
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agricultural sector does not affect the overall tax revenue, except for the property tax. In fact, the 

agricultural sector has become a tax shelter, where there is a transfer of income from other sectors 

to the agricultural sector for the purposes of tax avoidance or reduction (Chaudhry & Munir, 2010). 

According to Chelliah et al. (1975), developing countries find it difficult to tax the agricultural 

sector since the land is generally owned by the community and is an informal sector. This 

influences the negative relationship between the tax revenue and the agricultural sector (Leuthold, 

1991). Furthermore, Tanzi (1992) added that tax revenue is increasingly difficult to increase as the 

agricultural sector grows. This occurs since the administrative costs of tax authorities for regulating 

and supervising informal subsistence agriculture are higher, if  compared to its revenue potential 

(Ghura, 1998). Similarly, Gupta (2007) stated that there is a negative and significant relationship 

between the agricultural sector and tax revenue, where the agricultural sector is difficult to tax if it 

is mostly a subsistence farming system. A negative relationship between the agricultural sector and 

tax revenue was also found by Keen & Lockwood (2010), where almost all types of taxes  on the 

agricultural sector, particularly the VAT are difficult to impose. Rodríguez (2018) emphasized that 

the difficulty of the taxable agricultural sector  hurts tax revenue. A research by Stotsky & 

WoldeMariam (1997) found that the agricultural sector has a negative and significant effect on tax 

revenue. This is in line with the findings by Piancastelli (2001) which indicated that tax revenue is 

negatively and significantly related to the agricultural sector. Additionally, Bird et al. (2005) revealed 

that countries with a high ratio of the non-agricultural sector to GDP generate higher tax revenue 

as they tend to have a lower tax burden,  resulting in lower tax revenue (Sarmento, 2016). 

Clearly, to ensure that the economy runs optimally, the role of the government is needed. The 

government plays a vital role in issuing regulations and policies to ensure every economic activity 

is under its respective corridors. The purpose of regulations includes preventing environmental 

damage as the impact of the economic activity, ensuring consumer rights are fulfilled, and 

preventing illegal economic activity (Davis, 2022). Nevertheless, a study by Salman et al. (2022) 

found no effect between the regulatory quality and the tax revenue. 

The quality of the regulations issued by the governments affects tax revenue in developing 

countries (Ajaz & Ahmad, 2010). The government's ability to formulate policies and regulations 

that encourage private sector development will increase tax revenue (Syadullah, 2015). Asmah et 

al. (2020) examined further, where the quality of regulations has a positive effect on tax revenue 

and weakens the impact of trade misinvoicing, the tax revenue increases. 

Based on the above description, there are some differences in the findings and no agreement on 

the determinants of tax revenue. With the diverse economic conditions in the N-11 countries and 

their potential to the BRICs, the author considers it is important to determine the effect of the 

agricultural sector, FDI, and regulatory quality on the tax revenue. This research is expected to 

provide a conclusion on what factors affect tax revenue and add more insight. Below, the authors 

have several hypotheses, namely: 

H1: The agricultural sector has a negative effect on tax revenue 

H2: FDI has a positive effect on tax revenue 
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H3: Regulatory quality moderates the negative effect of the agricultural sector on tax revenue 

H4: Regulatory quality moderates the positive effect of FDI on tax revenue 

H5: Regulatory quality has a positive effect on tax revenue 

 

METHODS 

This study used panel data regression with tax revenue, agriculture, and FDI variables from N-11 

member countries within the period of 2010 to 2019. The data used were secondary data obtained 

from World Development Indicators, World Bank. Each independent variable is moderated using 

regulatory quality variables and processed through the STATA 17 application. The definition of 

each variable can be seen in Table 1. 

Table 1. Variable Definition 

Variable Proxy Unit 

Tax Revenue - Dependent Tax revenue to GDP Percentage 

Agriculture  - Independent Contribution of the 

agricultural sector to GDP 

Percentage 

FDI - Independent FDI Inflow to GDP Percentage 

Regulatory Quality - Moderation Quality of Regulations issued Index 

Source: processed by the author 

To determine the research model that can explain the relationship between variables, a test was 

conducted, and the best models among the common, fixed and random effects were selected 

(Baltagi, 2021). The test for determining the best panel model can be seen in Table 2. 

Table 2. Panel Model Determination Test 

Test H0 H1 

Chow test Common/pooled is better 

than fixed effect 

Fixed effect is better than 

common/pooled 

Lagrange Multiplier 

(LM) test 

Common/pooled is better 

than random effect 

Random effect is better than 

common/pooled 

Hausman test Random effect is better 

than fixed effect 

Fixed effect is better than 

random effect 

Source: processed by the author 

As seen in Table 3, to ascertain whether or not the selected model can show the relationship 

between variables, several classical assumption tests were conducted (Gujarati, 2022). A normality 
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test is a series of procedures to test whether the underlying distribution of random variables is 

normally distributed (D'Agostino et al., 1990). Meanwhile, a multicollinearity test is conducted to 

test whether there is more than one linear relationship between variables (Gujarati, 2022). 

Furthermore, the heteroscedasticity test is carried out to examine the systematic changes in the 

distribution of residuals over a range of measured values (Frost, 2019). Finally, the autocorrelation 

test is conducted to measure if there is a correlation between a series of data sorted in space or 

time (Gujarati, 2022).   

Table 3. Classical Assumption Test 

Test H0 H1 

Normality test Data are normally distributed Data are not normally distributed 

Multicollinearity test No multicollinearity between 

independent variables 

There is multicollinearity 

between independent variables 

Heteroscedasticity test Data are homoscedastic Data are heterosedastic 

Autocorrelation test There is no autocorrelation There is autocorrelation 

Source: processed by the author 

The form of the panel data regression equation used in this study is as follows: 

TR= β0 + β1.Agri + β2.FDI + β3.Agri.Reg + β4.FDI.Reg + β5.Reg + Ɛ 

Where: 

TR = THE PERCENTAGE OF TAX REVENUE TO GDP 

Β0 = The constant 

Β1 = The regression coefficient of the percentage of the agricultural sector to GDP 

AGRI = The contribution of the agricultural sector to GDP 

Β2 = The regression coefficient of the percentage of FDI to GDP 

FDI = Foreign direct investment 

Β3 = The regression coefficient of agricultural sector on GDP that has been moderated 

by regulatory quality 

AGRI.REG = The percentage of the agricultural sector to GDP that has been moderated by 

regulatory quality 

Β4 = The regression coefficient of FDI percentage to GDP that has been moderated by 

regulatory quality 

FDI.REG = The percentage of FDI to GDP that has been moderated by regulatory quality 

Β5 = The regression coefficient of regulatory quality 

REG = The regulatory quality 

Ɛ = The error 
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RESULTS AND DISCUSSIONS 

To determine the characteristics of each variable, descriptive analysis is conducted as shown in 

Table 4. Based on the table, the average value of tax revenue of N-11 countries is 11.78%. Nigeria 

is the country with the smallest tax revenue ratio with a value of 3.37% in 2016. According to 

Oyedele (2016), the low tax revenue in Nigeria is due to several factors, namely incoherent fiscal 

policy, complicated and inefficient tax administration system, high level of tax evasion, ambiguity 

in tax laws, and lack of transparency regarding the utilization of tax revenues for social services 

and visible development. Surprisingly, a country with the largest tax revenue in 2011 was Turkey  

with a value of 18.68%. One of the factors for high tax revenue in Turkey is the increase in tobacco 

tax. Cetinkaya & Marquez (2017) explained that Turkey has significantly increased taxes on tobacco 

since 2002, and the tax revenue from tobacco from 2005 to 2011 increased by 124%. Meanwhile, 

the contribution of the agricultural sector to GDP in N-11 countries averaged 12.24%, with 

Pakistan having the highest ratio of 25.13%. The strong figures  indicate that the agricultural sector 

is the 'backbone' of Pakistan's economy (Rehman et al., 2015).  

In 2019, a country with the lowest ratio was South Korea, with a value of 1.62%. Yoon et al. (2020) 

further explained that the agricultural sector in South Korea was in a situation of massive import 

opening because it was driven by the FTA. Furthermore, for FDI, the average value in N-11 

countries is 1.85%. In 2019, Egypt became a nation with the lowest FDI percentage of -0.2%. This 

was due to the greater FDI outflow if compared to the inflow as the massive revolution took place 

in Egypt on January 25, 2011 (Kamaly, 2011). On the other hand, in 2019 it was indicated that the 

country with the highest percentage of FDI was Vietnam, with the percentage of  6.9%. The high 

percentage of FDI to GDP in Vietnam was triggered by the implementation of foreign investment 

regulations in 1987 aiming to encourage foreign investment through facilitation such as a full 

foreign ownership of investments and ruling out nationalization (Le & Thanh, 1995). Thus, the 

average regulatory quality score of N-11 countries is -0.33. Furthermore, Iran has the smallest 

regulatory quality index, around -1.71 in 2010. Ronaghi et al. (2020) stated that the country had 

difficulty in meeting the WGI. Meanwhile, South Korea had the largest regulatory quality index in 

2016 with a value of 1.11. According to Kim (2016), regulatory reform is one of the government's 

national priorities to support the economic growth, focusing on improving or removing 

regulations to encourage both employment and investment. It is expected that the priorities help 

increase the economy and step up the institutions’ efforts to facilitate the regulatory reform. 

Table 4. Descriptive Statistics 

Descriptive Tax 

Revenue 

Agriculture FDI Agriculture – 

Regulatory 

Quality 

FDI – 

Regulatory 

Quality 

Regulatory 

Quality 

Mean 11,78 12,24 1,85 -6,66 -0,58 -0,33 

Median 12,45 12,58 1,42 -5,95 -0,49 -0,43 

Std. Dev 3,71 6,65 1,56 7,09 1,11 0,66 

Minimum 3,37 1,62 -0,2 -19,28 -4,25 -1,71 
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Maximum 18,68 25,13 6,9 3,23 1,87 1,11 

Source: processed from STATA 17 

In Table 5, a panel model determination test is conducted to select the model. First, a Chow test 

is conducted to choose either fixed effect or common effect models. The test result is 0.00 or 

below α = 5% . This means that the fixed effect model is better. Then the LM test is conducted 

to determine between the random effect or common effect model. The results show a value of 

0.00 or below α = 5%, from which the random effect model is considered better. The last test is 

executed to examine between fixed effect or random effect using the Hausman test. The result 

shows a value of 0.76 or above α = 5%. Thus, it can be interpreted that the random effect model 

will be used in this study. 

Table 5. The Result of The Panel Model Determination Test 

Test Value Result 

Chow test 0,00 Fixed effect is better than common effect 

Lagrange Multiplier (LM) test 0,00 Random effect is better than common effect 

Hausman test 0,76 Random effect is better than fixed effect 

Source: processed from STATA 17 

Following the above steps, a classical assumption test is carried out to ascertain whether or not it 

meets the assumptions of normality, heteroscedasticity, and autocorrelation as listed in Table 6. 

The normality test shows a value of 0.06 or above α = 5%, which means that the data used is 

normally distributed. Whereas the heteroscedasticity test indicates a value above α = 5%, or 0.35. 

This signifies the homoscedastic data. However, there is still autocorrelation after the testing is 

completed, indicated by a value of 0.03 or below α = 5%. 

Table 6. The Result of Classical Assumption Test 

Test Value Result 

Normality test 0,06 Data is normally distributed 

Heteroscedasticity test 0,35 Data is homoscedastic 

Autocorrelation test 0,03 There is autocorrelation 

Source: processed from STATA 17 

Furthermore, a test was conducted to ascertain whether the assumption of multicollinearity has 

been met, as shown in Table 7. From the test results, it can be concluded that the variables of 

agriculture, FDI, agriculture moderated by regulatory quality, FDI moderated by regulatory quality, 

and regulatory quality moderated variables show values below 10. This indicates that all 

independent variables do not show symptoms of multicollinearity. 
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Table 7. Multicollinearity Test 

Variable VIF Result 

Agriculture 3,26 No multicollinearity between independent variables 

FDI 2,66 No multicollinearity between independent variables 

Agriculture – Regulatory Quality 8,38 No multicollinearity between independent variables 

FDI – Regulatory Quality 3,97 No multicollinearity between independent variables 

Regulatory Quality 4,31 No multicollinearity between independent variables 

Source: processed from STATA 17 

For autocorrelation symptoms that occur, treatment is carried out in the form of retesting using 

xtregar syntax on the selected panel model, namely random effect (Baltagi & Wu, 1999). The results 

of treatment and hypothesis testing can be seen in Table 8. 

Table 8. Hypothesis Test 

Variable Coefficient Std. err z P>|z| 

Agriculture 0,02 0,09 0,26 0,792 

FDI 0,25 0,15 1,71 0,087 

Agriculture – Regulatory Quality 0,16 0,11 1,48 0,138 

FDI – Regulatory Quality -0,63 0,28 -2,21 0,027 

Regulatory Quality 2,09 1,09 1,92 0,055 

Constant 12,37 1,02 12,17 0,000 

Prob > F = 0.00     

Source: processed from STATA 17 

The F-test shows a value of 0.00 or smaller than α=5%, which means that all independent variables 

affect tax revenue simultaneously. Since the p-value obtained from STATA is two-tailed, it must 

be divided by two to test the one-tailed hypothesis (UCLA, t.t.). The partial test results show that 

the value of agriculture is 0.396, which is greater than α = 5%. This demonstrates that the variable 

partially does not affect tax revenue. Moreover, the finding remains unchanged when the 

agricultural sector is moderated with the regulatory quality, and the p-value signifies a value of 

0.069, meaning that it affects significantly, at the α=10% level. On the other hand, FDI partially 

influences tax revenue as indicated by the z-test value that is smaller than α=5%, or 0.044. Similarly, 

FDI has been moderated by regulatory quality, and there is a change to 0.014 or smaller than α = 

5%, therefore it can be interpreted that the variable partially significantly affects tax revenue. 

Moderately, the regulatory quality has a significant effect on tax revenue with a z-test result of 

0.028 or lower than α = 5%. Based on the description above, the regression equation is formed 

below: 
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Tax Revenue = 12,37 + 0,02Agri + 0,25FDI + 0,16AgriReg – 0,63FDIReg + 2,09Reg 

The agricultural sector has a coefficient value of 0.02 which indicates that a one percent increase 

in the contribution of the agricultural sector will be followed by a 0.02% increase in tax revenue. 

However, since the z-test result shows a value above α=5%, it can be interpreted that the 

agricultural sector has no effect on tax revenue in N-11 countries and is not in accordance with 

the hypothesis. This is in accordance with a study by Mahdavi (2008) which found  that the 

agricultural sector has a positive and insignificant effect on tax revenue. Furthermore, Chaudhry 

& Munir (2010) argued that the agricultural sector is negatively and insignificantly related to tax 

revenue, since small scale farmers and subsistence farming normally occur in developing countries 

do not generate large taxable income. 

Contrary to a study by Ghura (1998) which stated the negative effect of the agricultural sector on 

tax revenue, it is indicated that tax revenue increases when there is a decline in the ratio of the 

agricultural sector to GDP. In addition, it is not easy for the agricultural sector to tax politically 

(Gupta, 2007). Piancastelli (2001) added that there is a need to improve the performance of fiscal 

revenue from the agricultural sector, particularly in low and middle-income countries. 

Furthermore, when the agricultural sector is moderated by the quality of regulations, it significantly 

affects tax revenue. This finding is consistent with the hypothesis. That is, an increase in the 

agricultural sector moderated by regulatory quality to one percent will increase tax revenue by 

0.16%. This shows that the quality of regulation in N-11 countries is able to regulate the agricultural 

sector, thus that tax revenue from the sector notably improves and contributes  to tax revenue. 

These results are also reflected  in the findings by Leuthold (1991), which emphasized that the 

agricultural sector is difficult to tax. However, this can be overcome by a proper regulatory quality, 

therefore, tax revenue occurs. 

Meanwhile, FDI with a coefficient value of 0.25 indicates that it has a significant positive effect on 

tax revenue, where a one percent increase in FDI will increase tax revenue in N-11 countries by 

0.25%. This finding is consistent with the hypothesis. Minh Ha et al. (2022) found similar point, 

that FDI has a positive effect on tax revenue through not only export-import activities, but also 

infrastructure development and economic growth. The finding is in line with a research by Okey 

(2013) which states that FDI can increase tax revenue directly to both foreign companies and 

entrepreneurs. 

In contrast to these findings, a study by Gaspareniene et al. (2022) states that FDI inflow has a 

negative impact on tax revenue. It occured since small and medium-sized enterprises are incapable 

to compete with foreign companies formed from FDI, consequently, potential tax revenue is 

affected (UNCTAD, 2012). 

Interestingly, when FDI is moderated by regulatory quality, the coefficient becomes -0.63. This 

means that a one percent increase in FDI moderated by regulatory quality reduces tax revenue by 

0.63%. This indicates that the application of both rules and regulations to FDI lowers tax revenue 

to N-11 countries and shows conformity with the hypothesis. Mudambi et al. (2013) explains that 

the greater the economic freedom or the fewer regulations governing economic activity, the bigger 

the inflow of foreign investment. Therefore, the application of regulations to foreign investment 
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reduces FDI and results in a decrease of the potential tax revenue from the the utilization of these 

investments. 

For the regulatory quality variable itself, it shows a significant positive effect on tax revenue as 

indicated by a coefficient value of 2.09 and a z-test result of 0.028. If interpreted, an increase in 

regulatory quality by one signifies the tax revenue by 2.09% and it is obviously in line with the 

hypothesis. This suggests that regulatory quality plays an crucial role in increasing tax revenue in 

N-11 countries. Similar results were found by Syadullah (2015) who stated that regulatory quality 

has a positive impact on tax revenue, where good government policies and regulations towards the 

private sector improves tax revenue. In addition, Asmah et al. (2020) found that an increase in 

regulatory quality will be followed by an increase in tax revenue. 

Nevertheless, several research results do not match the findings. Yaru & Raji (2022) argued that 

regulatory quality has no impact on tax revenue, whereas Salman et al. (2022) stated that the 

government's ability to formulate and implement the development policies of private sectors  has 

no correlation with the level of the economy. 

 

CONCLUSIONS  

This study examines the effects of the agricultural sector, FDI, and the moderating variable of 

regulatory quality on tax revenue in N-11 countries. The results indicate that the agricultural sector, 

FDI, agriculture moderated by regulatory quality, FDI moderated by regulatory quality, and 

regulatory quality simultaneously affect tax revenue. Partially, the agricultural sector shows no 

effect on tax revenue. Meanwhile, FDI, the agricultural sector moderated by regulatory quality, 

and regulatory quality affect tax revenue positively and significantly. However, when the FDI 

variable is moderated by regulatory quality, it shows a significant negative effect on tax revenue. 

From the findings, it is suggested that governments in N-11 countries not spend resources on 

regulating the FDI sector, especially when the aim is increasing tax revenue. This is because the 

quality of regulations will reduce tax revenue from FDI. Instead, the government should issue 

quality regulations in other sectors, such as agriculture, and based on the analysis, agriculture will 

have a positive impact on tax revenue. Moreover, the government needs to encourage the entry to 

foreign investment into N-11 countries for the purpose of increasing the tax revenue. It is obvious 

that the proper overall regulatory quality have a significant impact on increasing tax revenue. 

Nevertheless, this study has limitations, in which only FDI inflow as a proxy for FDI and a short 

time span are used. For future research, it is recommended that not only the FDI Inflow variable 

but also the FDI outflow and a longer time span be considered. Moreover, it is necessary to 

investigate how the moderating variables of corruption control and the rule of law affect the tax 

revenue. 
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