
 

 

 

 

 

 

ISSN 2636-9184, e-ISSN 0128-259X © 2019 Global Academy of Training & Research (GATR) Enterprise. All rights reserved. 

Journal of Business and Economics Review  

Journal homepage: www.gatrenterprise.com/GATRJournals/index.html 

J. Bus. Econ. Review 4 (4) 156 – 162 (2019)  

Sigma Convergence and VECM Approach in Explaining the 

Relationship among Macro Variables in Indonesia 
 

Sri Kurniawati*, Nindya Lestari* 

*Universitas Tanjungpura, Pontianak, 78124, Indonesia 
**Universitas Tanjungpura, Pontianak, 78124, Indonesia 

 

ABSTRACT 

 
Objective – Inequality of regional income, government expenditure and government revenue can show the performance 

of these variables in improving the economic and non-economic conditions of each region. Previous literature discusses, 

in part, the inequality among these three variables. This research fills the gap left by previous research by analyzing the 

inequality of the three variables and analysing the relationship between them in driving the provincial economy in 

Kalimantan. The first objective of this study is to analyze the reduction of regional income inequality, government 

revenue and government expenditure. The second objective is to analyze the relationship among macro variables. 

Methodology/Technique – Using data from 4 provinces in Kalimantan across a 15-year period (2002-2016), this study 

concludes that in the short term, only changes of government revenue have an impact on regional income and only 

changes of government revenue has an impact on government expenditure.  

Findings - Meanwhile, in the long term, changes in regional income, government revenue, and government expenditure 

can all have an impact on regional income. 
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_______________________________________________________________________________________ 

1. Introduction 

Inequality is a fundamental problem faced by all nations, including both developed and developing 

countries. Inequality can be caused by ownership of different economic resources from one region to another. 

The concentration of economic activity in some regions has left other regions lagging. Inequality in several 

economic factors causes constraints in regional development, even though sustainable growth in various 

economic elements is needed to maintain sustainable regional development. Several studies have analyzed 

this inequality using various sigma convergence methods. Sigma convergence emphasizes that there is a 

reduction in economic inequality from time to time. The results of previous research in this area are quite 

varied. Young et. al., (2007) identifies a convergence of regional 
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income sigma in the US using 3,058 district data from the period between 1970 and 1998. Simionescu 

(2014) examines the convergence of regional income sigma in 28 European Union countries between 2000 

and 2012. The results of that study explicate a decrease in the divergence process in 2012 compared to 2000, 

which is evidence of sigma convergence. Fouquet and Broadberry (2015) conclude that there is a trend of 

regional income divergence in the initial observation period. Through the catch-up process, countries with 

low regional income were able to overtake within 500 years. 

Previous studies have shown that there is a two-way relationship between regional income and 

government expenditure in North Africa (Idenyi et. al., 2016), and in Sub-Saharan Africa (Kimaro, 2017). 

However, Gabriel et. al., (2016) identified a relationship between the two in Nigeria only in the long term, 

not in the short term. Similarly, in Jammu and Kashmir Provinces, there is a positive relationship between 

government expenditure and regional income but only in the long term. In contrast, Hasan and Kashmir 

(2016) identified a negative relationship in the short term. Furthermore, the relationship in the long-term of 

government expenditure and government revenue was also observed in Ghana (Aidam, 2018), and Pakistan 

(Raza et. al., 2019). Whilst the relationship between government revenue and regional income has been 

identified in Pakistan (Aisha & Khatoon, 2009), and in Sub-Saharan Africa (Kimaro et. al, 2017). 

This study comprehensively examines the sigma convergence of regional income, government expenditure 

and government revenue through the analysis of the coefficient of variation. Some previous studies focus 

only on one of the variables used to analyze sigma convergence without analyzing the relationship among 

those variables. The novelty of this research is to analyze the sigma convergence on regional income, 

government expenditure, and government revenue simultaneously, and to enrich the results by examining the 

relationship among regional income, government expenditure, and government revenue. 

 2. Literature Review 

2.1. The Theory of Convergence 

The theory of convergence is based on the neoclassical growth model of income developed by Solow. 

Solow (1956) predicts that at some time, the income gap between countries will shrink because low-income 

countries experience higher growth rates than higher-income countries. According to regional economic 

growth theory, inequality is a consequence of the development process and will change in line with the 

development process itself. Each region will attempt to reduce inequality by promoting its regional economy 

(Barro & Sala-i-Martin, 1995). 

Fiscal convergence is an extension of the study of regional income convergence. The Solow growth model 

states that the growth rate of tax revenue and government expenditure are the same as the rate of revenue 

growth. This statement underlies the research of Coughlin et. al. (2007) which explains income convergence 

and fiscal convergence and identifies the convergence of tax growth (government revenue), government 

expenditure and growth of income. 

2.2. The Theory of the Relationship Among Variables (Keynes’s Theory and Wagner’s Law) 

This study applies the Theory of Keynes by analyzing the relationship among macro variables, specifically 

regional income, government expenditure, and government revenue. Keynes's theory asserts that government 

expenditure will significantly increase national income through the equation Y = C + I + G, where Y is 

national income, C is consumption expenditure, I is a private expenditure, and G is government expenditure. 

This equation shows the relationship between regional income and government expenditure. On the revenue 

side, taxes can cause changes in regional income. Wagner's Law explains the effect of regional income on 

government expenditure (also representing government revenue). 
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2.3. Empirical Studies 

The sigma convergence of regional income occurred in 28 European Union (EU) countries in 2012 after 

the previous divergence (Simionescu, 2014) and in the provinces of Vietnam (Vu & Nghiem, 2016). 

Romania is one of the countries in Europe which is considered the most converging. However, Goschin 

(2015) and Iancu (2007) identified a long-term divergence in this country. This indicates that there is an 

imbalance of development between regions in Romania which tends to widen. Similar to economic growth 

and per capita income, sigma convergence can also arise from government expenditure and government 

revenue. Government expenditure depends on taxes. Therefore, tax convergence will result in convergence of 

government expenditure (Sarue et. al., 2007) while taxes in the European Union are found not to be 

convergent with an increased coefficient of variation (Tibulca, 2014). 

Previous studies have independently identified a relationship between regional income, government 

revenue, and government expenditure. An analysis of the relationship between regional income growth and 

government expenditure can yield both unidirectional and two-way relationships. For instance, Gabriel 

(2016) finds that there is no relationship between government expenditure and GDP in Nigeria for the short 

term. However, in the long term, there is undoubtedly a relationship between the two variables. Likewise, in 

Jammu and Kashmir, in the long term, there is a relationship between government expenditure and GDP. 

Nevertheless, in the short term, the relationship between government expenditure and GDP is negative and 

indirect (Hasan & Mishra, 2016). Interestingly, public spending is not interpreted as infrastructure 

development to increase a higher standard of living but is defined as regular government expenditure.  

A long-term relationship has been identified between government expenditure and government revenue in 

Nigeria. There is a direct relationship between regional income and government expenditure, to reduce a 

large fiscal deficit (Dada, 2013). The increase of government expenditure in Ghana in the short-term induces 

an improvement in government revenue. On the other hand, in the long-term, an increase in government 

expenditure provokes a decrease in government revenue (Aidam, 2018). The relationship between 

government revenue and government expenditure in Pakistan shows that government revenue and 

expenditure have a relationship and are proven to be mutually sustainable in the budgeting process (Raza et. 

al., 2019). In Pakistan, an indirect relationship between government expenditure and tax revenue was also 

identified. However, tax revenue responds faster when changes in government expenditure occur (Hussain, 

2015). This occurrence is caused by political influence, where this effect is seen from the amount of 

government expenditure on military and democracy infrastructure.  

In the relationship between government expenditure and government revenue, we can analyze how 

government revenue can further affect regional income. Government expenditure caused by tax revenue in 

Pakistan, for example, is an expansive fiscal policy when public expenditure exceeds public revenue. This 

problem forces the government to increase its expenditure to offset the increase in public expenditure. If the 

expansion policy has been implemented and the budget deficit continues, there is a tax delay which will have 

an indirect effect on long-term economic growth (Aisha & Khatoon, 2009). In addition, research findings 

through analysis using the Generalized Moment Method (GMM) have shown that increased government 

expenditure can play an active role in accelerating the economic growth of low-income countries in Sub-

Saharan Africa (Kimaro et. al., 2017). 

3. Research Methodology 
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3.1. Sigma Convergence 

This study employs the coefficient of variation to analyze regional income inequality, expenditure and 

government revenue through the concept of sigma convergence. The formulation refers to Goschin (2015) as 

follows: 

 

    

√∑ (    )
  

   
 

 
        ………. (1) 

 

 If CVt< CVt-1, it can be perceived that a reduction in inequality has occurred. However, if CVt> CVt-1, the 

decrease in inequality does not occur or in other words the gap continues to widen. 

3.2. Relationship of Regional Income, Government Expenditures, and Government Revenues 

The relationship between the variables of regional income, government expenditure and government 

revenue applies a regression model of Vector Auto Regression (VAR). The advantage of using VAR, as 

stated by Gujarati (2004), is that VAR is simpler because there is no need to separate the independent and 

dependent variables. This advantage is in line with the study objectives where the researcher does not 

determine the independent variables and the dependent variables between the three variables used. In general, 

the VAR model (Sims, 1980) can be interpreted as follows: 

 

                                             …………… (2) 

                                             …………… (3) 

 

VAR is an econometric model that is based on the relationship among variables that refer to the model and 

is used to identify the causal relationship between variables. 

4. Results 

4.1 Sigma Convergence 

Based on the results of the coefficient of variation, this study confirms that there had been a sigma 

convergence of regional income, government revenue, and expenditure at different times. Regional income 

and government expenditure were converged in 2012, while government revenue was concentrated relatively 

faster in 2006. 

4.2 VECM Results 

Based on the stationary test with the ADF unit root test, all variables are not stationary at the level but on 

the statement of the first difference seen from a probability value smaller than 0.05. Based on the 

cointegration test, all trace statistic and maximum eigenvalue values are more significant than critical values 

with a significance level of 1% and 5%. This finding suggests the null hypothesis, which states that there is 

no rejected cointegration. 
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Table 1. Johansen Cointegration Result 

H0 H1 Trace Statistic Max-Eigen Statistic 

r=0 r>0 43,8644** 26,88964** 

r≤1 r>1 16,9747* 15,7925* 

r≤2 r>2 1,182198 1,182198 

 

Therefore, the null hypothesis is rejected. There are two cointegrations between regional income, 

government expenditure and government revenue which indicate that among the movements the three 

variables have a stable / balanced relationship and a similar movement in the long term. 

Furthermore, according to the cointegration test, all trace statistic and maximum eigenvalue values are 

more distinguished than critical values with a significance level of 1% and 5%. This finding implies the null 

hypothesis, which affirms that there is also no rejected cointegration. There are two cointegrations between 

regional income, government expenditure and government revenue which indicate that among the 

movements the three variables have a stable / balanced relationship and similar movement in the long term. 

Table 2. VECM with 4 lags 

Dependent Variables 

Independent Variables 

∆log (regional 

income) 

∆log (government 

revenue) 

∆log (government 

expenditure) 
ECTt-1 

∆log(Regional Income) 

 
0,28696 0,16571* 0,06585 -0,843* 

∆log(Government 

Revenue) 
-0,51582 -0,01171 0,12421 -0,259 

∆log(Government 

Expenditure) 
0,09830 0,32478* -0,07724 -1,729* 

 

The results of the causality test VECM indicate that in the short term, only government revenue causes 

regional income and government revenue causes government expenditure, while in the long term, regional 

income, government revenue, and government expenditure cause regional income. Moreover, regional 

income, government revenue, and government expenditure causes government expenditure in the long term. 

The elasticity shows that government revenue has a positive effect on regional income and government 

expenditure. 

5. Discussion 

The reduction in inequality or convergence of sigma begins at different times. Inequality in government 

revenue has begun to decline since 2006, whereas a reduction in regional income inequality and government 

expenditure only occurred in 2012. However, the three variables have a relationship in both the short and 

long term. In the short term, government revenue has a positive impact on regional income and government 

expenditure. Government revenues from West Kalimantan, Central Kalimantan and South Kalimantan 

continue to pursue East Kalimantan so that they can have a positive impact on increasing regional income 

and government expenditure. The higher government revenue from optimizing potential regional resources, 
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the more flexible each province in Kalimantan is in using its budget to finance government expenditure. 

Increasing government revenue will reduce the budget deficit and encourage economic growth. 

On the other hand, regional income, government revenue and government expenditure are simultaneously 

integrated with regional income and government expenditure in the long term. High regional income, 

government revenue, as well as increased productive expenditure by the government, can be a competent 

driver for increasing regional revenue and government expenditure in the future. This statement is in line 

with the policy objectives of fiscal decentralization to improve efficiency in the public sector, reduce budget 

deficits, and enhance economic growth. An increase in government revenue can cause the provincial 

government to use its wealth to improve public welfare. A prosperous society will have the ability to pay 

taxes and become a potential player in the market for both local and imported products as a result of their 

better purchasing power. 

Based on the analysis of sigma convergence, inequality of government revenue decreases faster compared 

to regional income and government expenditure. The statement may encourage the movement of regional 

income and an increase in government spending. The government revenues of West Kalimantan, Central 

Kalimantan and South Kalimantan continue to move upward to balance East Kalimantan so that they can 

have a positive impact on increasing regional income and government expenditure. 

In general, the findings of this study are in line with the findings of research conducted by Aidam (2018) 

and Raza et. al. (2019) which identifies a relationship between government revenue and government 

expenditure, both in the short and long term. These findings are also in line with Hasan and Mishra (2016), 

which identifies a positive relationship between regional income and government expenditure. However, the 

results of this study are not in line with research conducted by Hussain (2015) which only uses taxes for 

proxying government revenue, while this study employs total government revenue. 

6. Conclusion 

The findings of this study indicate that there has been a convergence of sigma in regional income, 

government revenue, and government expenditure that began at different times. The findings also reveal a 

short-term and long-term relationship between the variables of regional income, government revenue, and 

government expenditure. In the short term, only changes in government revenue have an impact on regional 

income, and only changes in government revenue cause changes in government expenditure. In the long 

term, there is a two-way causal relationship between regional income and government expenditure. 

The government applies the Theory of Keynes to restrain expenditure and increase regional income. The 

government also implements Wagner's Law to show the relationship of regional income which causes an 

increase in public consumption. This increase causes the government to continue to increase expenditure. 

Public consumption requires the provision of facilities and infrastructure by the government so that public 

needs can be achieved in the long term. 
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