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Abstract 
The lack of empirical consensus about the interrelation between growth in different economic 

sectors and income inequality leads to unclear targeting in policy-making. This paper 

provides evidence of a causal relationship between economic growth in the manufacturing, 

agriculture and services sectors and income inequality, measured by an income equality 

variable, using panel data for Indonesian districts and cities over the period 2000 to 2010. 

The results from between-effects and instrumental variables regression estimates show a 

positive impact of both manufacturing and services shares of GDP on income inequality. The 

share of agriculture in GDP, however, shows a negative impact on with income inequality, 

implying that growth in agriculture has been more inclusive compared to growth in 

manufacturing or services. The causal effects are robust to the incorporation of education, 

employment, government spending, credit or quality of government covariates.  
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A Sectoral Growth-Income Inequality Nexus in Indonesia 
 

 

1. Introduction  

The world is experiencing a double reversal, with decreases in between-country inequality 

accompanied by increases in within-country inequality. While global inequality levels have 

declined by more than 5 per cent over the last decade, associated with the rapid development 

of emerging economies, within-country income inequality has risen sharply in almost every 

country (Bourguignon, 2015; Bastagli et al., 2012). Even accounting for population size, an 

IMF study found that for the period 1990 - 2010 inequality increased by 11 per cent within 

emerging economies (Ostry et al., 2014).  

Indonesia, with an average annual growth of 5 per cent from the early 2000s until 

the mid 2010s, is among countries experiencing a high increase in income inequality (World 

Bank, 2014a). Figure 1 shows that inequality, measured by a Gini coefficient, was relatively 

stable before the 1997-1998 crisis, but that has increased significantly since then (Yusuf et 

al., 2014).  

The World Bank (2014b) also showed that, between 2003 and 2010, consumption 

only grew by 1.3 per cent per annum for the bottom 40 per cent of households, whereas for 

the top 20 per cent it grew by 5.9 per cent. The bottom 40 per cent of households accounted 

for just 19 per cent of the total income in 2010, as opposed to the 44 per cent in the hands of 

the top 20 per cent. The World Bank further argued that if Indonesia aspires to generate 

prosperity and avoid the middle-income trap, it must address economic growth and tackle 

inequality (World Bank, 2014a). In particular, poverty-reduction policies in Indonesia should 

consider the impacts of growth on inequality, as the trickle down effect of economic growth 

appears to be weak for the bottom 20 per cent of Indonesian households (de Silva and 

Sumarto, 2013 and 2014a). Therefore, it is important to understand the nexus between 
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economic growth and inequality in Indonesia. Modelling sources of inequality can inform 

Indonesian policy-makers on how best to tackle inequality and poverty, thereby making 

Indonesian society fairer and its economy stronger. 

 

 
Source: Yusuf et al. (2014) 

 

Figure 1. Gini Coefficient in Urban and Rural Areas, 1993-2013 

 

By estimating between-effects and instrumental variables regressions using a panel 

dataset for the 431 Indonesian districts and cities over the period from 2000 to 2010, this 

study examines the impact of compositional changes in GDP on income inequality, measured 

by an income equality variable, in Indonesia.1 The results show a negative and statistically 

significant impact of the manufacturing and services share of GDP on income equality; in 

other words, a positive impact of the manufacturing and services share of GDP on income 

inequality. The share of agriculture in GDP, however, shows a positive impact on income 

equality; i.e. a negative impact on income inequality. The effects are robust to the 

                                                 
1 The reasons for this choice can be seen in the Basic Model and Data Sources section of this paper. . 
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incorporation of education, employment, government spending, credit and quality of 

government covariates as control variables. The results, hence, indicate that growth in the 

agriculture sector has been more inclusive than in the manufacturing and services sectors, 

making a case for paying attention to sectoral differences in policy targeting for achieving 

inclusive growth. 

The rest of the paper proceeds as follows. Section 2 provides a literature analysis, 

attempting to cover from the earliest developments to the latest and most controversial 

empirical studies relating economic growth and inequality. Section 3 describes the basic 

models, construction of the variables to be applied in the models and data sources. Section 4 

explains the econometric modelling applied or the estimation strategy applied in this paper, 

while Section 5 summarizes the key results as well as interpreting and analyzing the findings. 

Section 6 concludes and suggests implications for better policy practice. 

 

2. Literature review 

Early theoretical development approaches by Lewis (1954) and Kuznets (1955) showed a 

trade-off between economic growth and income inequality. Kuznets (1955) hypothesized an 

inverted U-shaped relationship between the two variables, where early stages of development 

are positively related with increasing levels of income inequality, while advanced stages are 

expected to present low inequality levels. Following this initial effort, some authors cast 

doubt on the inverted-U hypothesis, including Anand and Kanbur (1993), Deininger and 

Squire (1996) and Ravallion and Chen (1997), who broadened the empirical research by 

adding larger samples and more robust estimators. Other authors, including Alesina and 

Rodrik (1994) and Perotti (1996) found that income inequality has detrimental effects on 

growth due to credit-market imperfections, exacerbated by income inequality, while Barro 

(2000), Lopez (2003) and Knowles (2005) found no significant relation. The former, 
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however, found that when only a sample of developing countries is considered, inequality of 

expenditure presents a significant negative correlation with economic growth.  

Beyond this theoretical and empirical disagreement, there is a tentative consensus. 

Kanbur (2012), UNDP (2013) and Royuela (2014) showed that more than the quantity, it is 

the nature of economic growth which matters in explaining changes in the income 

distribution within countries. Moreover, Galbraith (2009) and Beddoes (2012) suggested the 

possibility of an augmented Kuznets curve, with increasing inequality in the last segment of 

the curve.2 Galbraith (2011) proposed that this increasing section of the curve relates to the 

highest income sectors in the economy, as these benefit disproportionally during economic 

booms.  

Within-country studies in Indonesia, applying province-level data, also present 

mixed empirical evidence. Akita et al. (1999), Timmer (2007) and Hartono and Irawan 

(2008) found no statistically significant correlation between economic growth and income 

inequality, whereas Leigh and van der Eng (2009) and Tadjoeddin (2013), found a 

statistically significant negative correlation. Moreover, Resosudarmo and Vidyatamma 

(2006), Akita et al. (2011), Sagala et al. (2013) and Bhattacharyya and Resosudarmo (2015) 

only found a positive and statistically significant causal relation between mining GDP and 

inequality, without a significant correlation for non-mining GDP. Consequently, there is a 

lack of empirical consensus regarding the nexus between economic growth and income 

inequality, both worldwide and in Indonesia. Also, the most disaggregated level of analysis 

that these studies present is at province-level. The main contribution of this paper is to 

directly address the nexus between economic growth and income inequality in Indonesia, 

using district level data.  

 

                                                 
2 Paul Krugman (2014) also denoted the increasing segment of the N-curve as a ‘great U-shaped arc’ referring to 

the large (and increasing) income disparities in the United States, previously exposed by Thomas Piketty’s 

(2014) findings. 
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3. Basic Model and Data Sources 

This paper estimates the effects of sectoral GDP on income inequality, measured an income 

equality variable, in district 𝑖 at time 𝑡. The estimated model can be summarized as:  

𝐵𝑖𝑡 = 𝛿𝑡 + 𝜷𝒀𝒊𝒕 +𝝋𝑿𝒊𝒕 + 휀𝑖𝑡        (1) 

The model incorporates an income equality indicator (𝐵𝑖𝑡), time-varying shocks that affect 

each region (𝛿𝑡), vector of district-specific sectoral GDP (𝑌𝑖𝑡), and vector of additional 

covariates (𝑋𝑖𝑡). Following the between-region inequality decomposition performed by Akita 

et al. (2011), time-varying shocks are added to the models with year-dummy variables, from 

2000 to 2010, and four regions: Sumatra, Java-Bali, Kalimantan and Eastern Indonesia. 

According to Bhattacharyya and Resosudarmo (2015), this year and region fixed effect 

controls common shocks for all districts across time, e.g. national anti-poverty policy 

programs. The independent variables are manufacturing GDP (𝑌𝑖𝑡
𝑀), services GDP (𝑌𝑖𝑡

𝑆) and 

agriculture GDP (𝑌𝑖𝑡
𝐴), measured as shares of total GDP. The estimated coefficient β 

determines the marginal effect of a percentage point increase in an economy sector 𝑌𝑖𝑡 on 𝐵𝑖𝑡. 

The error term is 휀𝑖𝑡.  

The vector of additional covariates 𝑋𝑖𝑡 is composed of five variables: Education 

(𝑒𝑑𝑢𝑐𝐺𝐷𝑃𝑖𝑡), employment (𝑒𝑚𝑝𝑝𝑜𝑝𝑖𝑡), government spending (𝑔𝑒𝑥𝑝𝐺𝐷𝑃𝑖𝑡), and proxy 

variables for credit (𝑐𝑟𝑒𝑑𝐺𝐷𝑃𝑖𝑡) and quality of government (𝑞𝑢𝑎𝑙𝑔𝑖𝑡). The first covariate, 

education, is household education expenditure calculated in per capita terms and as a 

proportion of GDP. The second covariate is an employment-to-population ratio, as a measure 

of labor market conditions (Censky, 2012). Government spending is also expressed as a 

proportion of GDP, to account for the relative size of this expenditure in each district. The 

fourth covariate, a proxy for credit, uses the number of people in the financial sector as a 

proportion of GDP in this sector, accounting for the relative size of the financial sector in 

each district. The final covariate, calculated as the share of total own source revenue with 
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respect to total government revenue in each district, represents a proxy for quality of 

government. This is based on the idea that local governments that generate a larger share of 

their revenues tend to present better quality of spending (Miranti and Resosudarmo, 2005). 

For example, Mogues and Benin (2012) found that local governments in Ghana have 

incentives for suboptimal spending when they receive a larger share of their revenues from 

intergovernmental agencies.  

The ratio between the average household expenditure per capita of the bottom 20 per 

cent and the average household expenditure per capita for each district or city (expenditure 

ratio of the bottom 20%) is the income equality indicator (𝐵𝑖𝑡) applied as the dependent 

variable in this paper. This 𝐵𝑖𝑡 is applied as an alternative indicator of inequality to the Gini 

coefficient, for the following arguments. First, the Gini coefficient only accounts for averages 

in the dispersion of incomes of individuals (Deaton, 2013), lacking sensitivity in the extreme 

sections of income distribution (Krozer, 2015). The Gini coefficient hence may bias the 

inequality estimation downwards, as Krozer (2015) found in Mexico. Meanwhile, 𝐵𝑖𝑡 

measures direct changes to the well-being of the least-advantaged in income distribution; i.e. 

the bottom 20 per cent. The bottom 20 per cent with regard to income distribution is less able 

to invest in education, health and nutrition for themselves and their children (UNDP, 2013; 

Ostry et al., 2014), which in turn perpetuates intergenerational income inequality and 

inequality of opportunity (UNDP, 2013). Therefore, theoretically, 𝐵𝑖𝑡 may pose a better 

equality estimator than the Gini.  

Second, 𝐵𝑖𝑡 tends to follow a normal probability distribution. A Kernel probability 

density function and a skewness-kurtosis test confirmation of this variable show that there is 

no statistically significant skewness or kurtosis in this equality variable. This condition is 

expected to produce normally-distributed regression residuals, from the causal relations 

between each sectoral GDP and 𝐵𝑖𝑡 analyzed in this paper. The normality of the regression 
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residuals is of prime importance for the validity of significance tests (and causal relations) in 

the estimation results of equation (1), since an asymptotically-consistent coefficient requires 

an asymptotically-normal distribution of the regression residuals (Wooldridge, 2013). 

Third, a maximum-likelihood (MLE)3 random-effects regression between 𝐵𝑖𝑡 and 

the Gini coefficient at the provincial level in Indonesia show a statistically-significant 

negative correlation between both indicators of income distribution (Table 1). This 

relationship can also be seen in Figure 2.  Finally, district level Gini coefficients are not yet 

available at the time of writing this paper. Consequently, this alternative equality indicator 

can be applied as a proxy for other common inequality indicators such as the Gini. 

 

  

                                                 
3 For a less disaggregated level of data, such as income inequality (the Gini coefficient) at provincial level, a 

MLE regression fully maximizes the likelihood of a random-effects estimator, obtaining a minimum variance of 

the regression estimates, i.e. asymptotically-efficient estimators (Greene, 2012). The regression performed in 

Table 1 also controls for time-varying shocks per region, and its estimators hold statistically significant even if 

the random-effects regression is performed without a MLE, suggesting consistent validity of the equality 

indicator. 
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Table 1. Correlation between the expenditure ratio of the bottom 20 per cent and the 

Gini coefficient at the provincial level in Indonesia for the period 2000-2010 

 

  

Dependent variable: Expenditure ratio of the bottom 20 per 

cent (Bit) 

MLE Random-effects  

estimation 
z statistic p-value 

Gini coefficient -0.348*** -3.64 0.000 

 

(0.096) 
  

Time varying shocks per region Yes 

  

 
   

Observations 1631 
  

LR chi2 288.12 
  

p-value 0.000 
  

Notes:  *** p<0.01; ** p<0.05; * p<0.10. 

 

 

 
Source: SUSENAS (BPS, 2014) and World Bank (2015) 

 

Figure 2. Evolution of the average expenditure ratio of the bottom 20 per cent and the 

average Gini coefficient at the provincial level in Indonesia 

 

 

The data set for this paper was obtained from two principal sources: The World 

Bank (2015) Indonesia Database for Policy and Economic Research (INDO-DAPOER) and a 
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Statistics Indonesia (BPS, 2013) database. A panel dataset covering 431 Indonesian districts 

and cities over the period 2000-2010 is built for this paper.4 

 

4. Estimation Strategy 

Applying a Fixed Effects (FE) model for within-variation or a Between Effects (BE) model 

for between-variation to reduce or eliminate the endogeneity problem embedded in a panel 

data model has been a common practice (Wooldridge, 2009). This paper argues that 

performing a BE model yields more precise and efficient coefficients than an FE model. The 

use of a FE model, which is based on within-region differences, would discard all 

information about between-region differences. If explanatory variables have significant 

variation across regions but have little variation over time, then applying an FE model will 

lead to imprecise estimators with large standard errors (Williams, 2015). This is the case for 

this paper, as robust tests for equality of variances show that manufacturing, services and 

agriculture shares of GDP present a statistically significant difference in variance between 

regions, but almost no significant difference across time (Appendix 1).  

The next estimation strategy, since the data set is an unbalanced one, is to check 

whether an ordinary least squares regression (OLS) or a weighted least squares method 

(WLS) should be applied to the BE model to produce a stabilized variance that would ensure 

precise and efficient estimates (Wooldridge, 2009; Williams 2015; StataCorp, 2015). White's 

heteroskedasticity and Cameron & Trivedi's information matrix tests in Appendix 2 show that 

                                                 
4 The number of districts and cities in Indonesia is increasing over time. During the writing of this paper there 

were 415 districts and 99 cities in Indonesia. Using INDO-DAPOER (World Bank 2015), this paper 

reconstructed the districts such as they were in 2000 (444 districts) and built up relatively consistent information 

about those districts from 2000 to 2010. Bit with values greater than 0.6 are excluded and so 431 districts are left 

in the dataset for this paper. The reason for excluding these outliers is the following. Indonesian National Socio-

economic Survey (SUSENAS) (BPS, 2014) is the source of the dataset used to calculate this indicator.  

However, in several districts outside the Java-Bali-Sumatra islands, SUSENAS samples are hardly 

representative of households in those districts. This situation is argued to create outlier observations of Bit. 

Please also note that there are still districts with several missing variables for some years in the dataset.  Due to 

this issue, in several regressions in this paper, fewer districts are included. 
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applying an OLS regression will yield heteroskedasticity problems for the services and 

agriculture share of GDP equations, but not for the manufacturing share. Hence, a WLS 

should be applied to address heteroskedasticity problems presented in the services and 

agriculture share of GDP equations, and an OLS regression in the manufacturing share of 

GDP.  

However, the WLS estimation technique may still encounter a latent endogeneity 

problem, particularly when measuring the effects of the agricultural sector. For this reason, 

this paper also applies an instrumental variables (IV) model.  Variables 𝑃𝑟𝑒𝑐𝑖𝑝𝑖𝑡𝑎𝑡𝑖𝑜𝑛𝑖𝑡 and 

𝑇𝑒𝑚𝑝𝑒𝑟𝑎𝑡𝑢𝑟𝑒𝑖𝑡, measured as average precipitation per year and average temperature per 

year, respectively, are used as the instrumental variables to predict the agriculture share of 

GDP (𝑌𝑖𝑡
𝐴). The use of these variables is justified because precipitation and temperature are 

exogenous geography-based instruments correlated with 𝑌𝑖𝑡
𝐴 and are unlikely to affect 

inequality through channels other than GDP, as also argued by Bhattacharyya and 

Resosudarmo (2015).  

Both Sargan–Hansen and Bassman over-identifying restrictions tests are applied to 

test the joint significance of both instrumental variables (𝑃𝑟𝑒𝑐𝑖𝑝𝑖𝑡𝑎𝑡𝑖𝑜𝑛𝑖𝑡 and 

𝑇𝑒𝑚𝑝𝑒𝑟𝑎𝑡𝑢𝑟𝑒𝑖𝑡) and a Durbin-Wu-Hausman specification test is utilized to identify the best 

estimator. The over-identifying restriction tests show that, although there exists joint 

significance for both instruments, not all instruments are uncorrelated with the error term 

(Appendix 2).  The tests suggest to drop one of the two instruments; i.e. to drop 

𝑇𝑒𝑚𝑝𝑒𝑟𝑎𝑡𝑢𝑟𝑒𝑖𝑡. The specification test shows that the estimated coefficient of the IV 

regression between 𝑌𝑖𝑡
𝐴 and 𝐵𝑖𝑡 is statistically different to an alternative OLS estimator 

(Appendix 3). 
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5. Results and discussion 

Table 2 shows summary statistics of the variables of interest. The variation of data between-

districts and cities shows a larger figure for all explanatory variables, which is confirmed by 

the results obtained in Appendix 1. Also, the ratio of expenditure of the bottom 20 per cent, 

the equality indicator, shows a larger dispersion of data between-districts and cities and a 

considerable difference of values between households with the highest ratio of expenditure 

and the lowest. The latter suggests an important inequality phenomenon at district and city 

levels.  

 

Table 2. Summary statistics 

 

  

Mean Min  Max  Std Dev  

Std Dev 

(between 

districts) 

Std Dev 

(within 

districts) 

Number 

of Obs 

Expenditure 

ratio of 

bottom 20 per 

cent (Bit) 

0.433 0.012 0.599 0.109 0.089 0.064 2522 

Manufacturing 

share of GDP 

(Yit
M) 

0.149 0.0002 0.961 0.154 0.141 0.022 2336 

Services share 

of GDP (Yit
S) 

0.346 0.013 0.677 0.135 0.126 0.021 2336 

Agriculture 

share of GDP  

(Yit
A) 

0.299 0.001 0.795 0.181 0.181 0.025 2336 

Precipitation 

(mm/year) 
1867.6 394.97 3640.74 601.33 628.6 0 2522 

Temperature 

(°C) 
25.45 17.96 17.96 2.33 2.32 0 2522 

 
Source: Author’s calculations using data from the INDO-DAPOER (World Bank 2015) and Statistics 

Indonesia (BPS 2013) database. 
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Table 3 reports results from the between effects and instrumental variable estimation 

techniques. This table shows statistically-significant negative correlations between the 

manufacturing share of GDP and 𝐵𝑖𝑡, as well as between the services share of GDP and this 

equality indicator, with the former showing a slightly larger marginal effect than the latter. 

These findings imply that, on average, a one percentage point increase in the manufacturing 

share of GDP of an Indonesian district would decrease the relative expenditure of the poorest 

20 per cent of households of that district by 0.17 per cent, all else being equal. For the 

services share of GDP, a one percentage point increase would decrease the equality indicator 

by 0.12 per cent. Both coefficients, which are significant at the one per cent significance 

level, were estimated with between effects estimations. These regressions, as well as the 

instrumental variable estimations applied for agriculture, controlled for time varying shocks 

per region 𝛿𝑡 to avoid possible endogeneity problems arising from common shocks that can 

affect all districts, such as national anti-poverty policy programs.  
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Table 3. Effects of sectoral GDP growth on inequality 

 

Dependent variable: Expenditure ratio of bottom 20% (Bit)    

 

BE-OLS BE-WLS BE-WLS IV IV 

  (1) (2) (3) (4) (5) 

Manufacturing 

share of GDP (Yit
M) 

-0.170*** 
    

(0.029) 
    

      

Services share of 

GDP (Yit
S) 

 
-0.124*** 

   

 
(0.031) 

   

      

Agriculture share 

of GDP  (Yit
A) 

  
0.293*** 0.318*** 0.572*** 

  
(0.018) (0.066) (0.112) 

      

Time varying 

shocks per region 
YES YES YES YES YES 

 
     

Instruments  NO NO NO 

Precipitation 

& 

Temperature 

Precipitation 

F-Stat or Wald 

Chi2 
3.31 2.67 10.33 285 229.7 

Districts 409 409 409 N/A N/A 

Observations 2336 2336 2336 2336 2336 

Adjusted R2 0.18 0.14 0.47 0.35 0.16 

 
Notes: BE-WLS means that a WLS regression is applied to a BE model, and BE-OLS means that an 

OLS regression is applied to a BE model. IV means an IV model. The BE regressions present F-Stat 

values, while the IV regressions present Wald Chi2 values. An over identifying restrictions test 

(Appendix 2) suggests that both instruments cannot be valid for the IV regression. As consequence, 

column 5 depicts an IV regression performed with only one instrument, which presents consistent 

results with the previous regressions. 

*** p<0.01; ** p<0.05; * p<0.10. 
 

 

The agriculture sector, on the contrary, presents a positive correlation with the 

equality indicator. A between effects estimation, presented in column 3, suggests that an 

increase in the agriculture share of GDP is associated with an increase in the relative 

expenditure of the bottom 20 per cent of Indonesian households. However, despite showing a 

statistically significant coefficient, at the one per cent significance level, this result could 

present reversed causality from equality to agriculture (Bhattacharyya and Resosudarmo, 
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2015). It could be the case that high income inequality in certain districts would cause lower 

bargaining power and lower relative wages for low-skilled labor, as is the case for most 

workers in Indonesian agriculture, bringing higher investment in agriculture into these 

districts (Sabates-Wheeler, 2005; Stiglitz, 2012). To address this causality challenge, an IV 

model is applied, instrumenting the agriculture share of GDP with 𝑃𝑟𝑒𝑐𝑖𝑝𝑖𝑡𝑎𝑡𝑖𝑜𝑛𝑖𝑡 and 

𝑇𝑒𝑚𝑝𝑒𝑟𝑎𝑡𝑢𝑟𝑒𝑖𝑡.  

The IV regression between the agriculture share of GDP and the equality indicator 

showed a positive coefficient and it is statistically significant at the one per cent level 

(Column 4 in Table 3). A Sargan–Hansen and Bassman over-identifying restrictions test, 

however, suggested that both instruments cannot be jointly-valid, with at least one of them 

being endogenous to the error term (Appendix 2). According to Phillips et al. (2006) and 

Wooldridge (2011), the Sargan-Hansen test is an appropriate technique as it maintains 

homoscedasticity in the regression, while being useful in determining whether the IVs should 

be applied. After dropping one of the two instruments from the IV regression, the results 

remained consistent, suggesting a negative association between the agriculture GDP and 

inequality (Column 5 in Table 2). The estimated coefficient suggested that a one percentage 

point increase in the agriculture share of GDP would increase the equality indicator by 0.57 

percentage points. These findings confirm the results obtained with the between-effects 

regression but increase its estimated coefficient, from 0.29 to 0.57, indicating a stronger 

marginal effect of this GDP sector with respect to inequality. Also, a substantial decrease in 

the adjusted r-squared of the IV regression, from 0.47 to 0.16, suggests that the potential 

endogeneity problem for this GDP sector could have been addressed. 

To reinforce the conjecture for a causal relation of these estimations, this paper 

checked the robustness of the estimations between each of the GDP sectors and the equality 

indicator, in the presence of additional covariates. The controls applied were education 
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(𝑒𝑑𝑢𝑐𝐺𝐷𝑃𝑖𝑡), employment (𝑒𝑚𝑝𝑝𝑜𝑝𝑖𝑡), government spending (𝑔𝑒𝑥𝑝𝐺𝐷𝑃𝑖𝑡), and proxy 

variables for credit (𝑐𝑟𝑒𝑑𝐺𝐷𝑃𝑖𝑡) and quality of government (𝑞𝑢𝑎𝑙𝑔𝑖𝑡). Table 4 reports these 

results. It can be seen that the results in Table 4 are relatively consistent with the results 

presented in Table 3.  

 

Table 4. Robustness check with additional covariates 

 

Dependent variable: Expenditure ratio of Bottom 20% (Bit) 

 
BE models for Yit

M and Yit,
S and IV models for Yit

A  

  (6) (7) (8) (9) (10) 

Manufacturing 

share of GDP (Yit
M) 

 -0.195*** -0.083** -0.192*** -0.106*** -0.116*** 

(0.029) (0.034) (0.031) (0.034) (0.029) 

 
     Services share of 

GDP (Yit
S) 

 -0.101*** -0.066** -0.149*** -0.096*** -0.114*** 

(0.033) (0.033) (0.034) (0.034) (0.02)8 

 
     Agriculture share 

of GDP  (Yit
A) 

 0.549*** 0.494*** 0.672*** 0.450** 0.647*** 

(0.110) (0.144) (0.139) (0.093) (0.152) 

      
Time varying 

shocks per region 
YES YES YES YES YES 

 
     

Additional controls  

Education 

per GDP 

(educGDPit) 

Employment 

per capita 

(emppopit) 

Government 

spending per 

GDP 

(gexpGDPit) 

Credit per 

GDP 

(credGDPit) 

Quality of 

Government 

(qualgit) 

Observations 2336 890 1592 850 1903 

 
Notes: *** p<0.01; ** p<0.05; * p<0.10. 

 

 

The IV regression between the agriculture share of GDP and the equality indicator, 

including each covariate, also showed robust and statistically-significant coefficients in all 

cases. This includes the presence of the education covariate, which is a variable with 

important influence in determining skills, household income and the relative expenditure of 

the poorest 20 per cent.   

Having controlled for the mentioned covariates and common shocks for all districts 

and cities across time, while performing robust consistency and significance tests, on a panel 
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setting at the district and city level, it can be concluded that the manufacturing and the 

services shares of GDP show a positive causal relation with income inequality, while the 

agriculture share of GDP shows a negative causal relation with income inequality. 

There are both empirical and theoretical elements found in literature that support this 

finding. The findings of this paper are more or less consistent with the work of de Silva and 

Sumarto (2014b). They argue that despite its rapid economic growth, particularly in the 

manufacturing and services sectors, Indonesia is simultaneously experimenting a slowdown 

in poverty reduction and a speedup in inequality.  

The finding in this paper is also consistent with the work of Akita et al. (2011) who 

provide evidence for a positive correlation between economic growth in the Indonesian 

manufacturing and services sectors and a regional inequality indicator. Akita et al. (2011) 

find that the high industrialization and export orientation of regions such as Sumatra and 

Kalimantan tend to increase inequality. Likewise, they found that globalization, trade and 

financial liberalization have also increased inequality in the Java-Bali region. These 

endogenous and exogenous factors, which are worth taking into policy consideration, could 

be driving non-inclusive growth in the manufacturing and services sectors. 

The result of this paper, however, contradicts the findings of Foster and Rosenzweig 

(2004), where growth in the rural manufacturing sector reduced local and spatial income 

inequality. However, their findings were based on a simple computable general equilibrium 

model with low empirical credibility (Suryahadi et al., 2006).  

Finally, the positive causal relation between the agriculture share of GDP and 

equality found in this paper could be the most novel (or even surprising) finding, which could 

not have been foreseen without a detailed and disaggregated study at district-level. A possible 

explanation could be conjectured from agricultural productivity. Warr (2015) found that 

higher rates of agricultural productivity growth in Indonesia presented highly significant 
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causal effects on poverty reduction. This paper validates Warr’s (2014) findings of the 

positive effects of agricultural liberalization reducing poverty and inequality in Indonesia and 

Thailand. Likewise, Suryahadi et al. (2009) found that rural agricultural growth could 

drastically reduce poverty, while Suryadarma et al. (2005) found a statistically significant 

relation between poverty reduction and low inequality in Indonesia.  

 

6. Conclusion 

Despite its remarkable economic performance, GDP growth in Indonesia after the 1997-1998 

crisis has been accompanied by rising rates of income inequality. High levels of income 

inequality can hurt the sustainability of Indonesian economic growth. Policy-makers, 

therefore, require disaggregated information for targeted interventions. The positive nexus of 

growth and inequality at initial stages of development could be partially explained by a 

Kuznets relation. Economic theory, however, cannot help understand the sectoral growth 

patterns that are skewing the country’s income distribution. Therefore, it is important to 

perform a  sectoral differences of growth-inequality nexus to reveal the drivers of the types of 

growth that are significantly increasing inequality in Indonesia.  

This paper investigated the effects of economic growth in the manufacturing, 

agriculture and services sectors on income inequality in Indonesia, applying a panel dataset of 

431 Indonesian districts and cities over the period 2000-2010. Inner characteristics of key 

variables determined that between effects (BE) and instrumental variables (IV) estimations 

were required to analyze these effects. The results indicate a negative and statistically-

significant impact of the manufacturing and services shares of GDP on the income equality 

indicator applied in this paper; in other words, a positive impact of the manufacturing and 

services share of GDP on income inequality. At the same time, a statistically-significant 

positive impact of the agriculture share of GDP on income equality was found; i.e proofing a 
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negative impact of agriculture share of GDP on income inequality. These outcomes are robust 

to the inclusion of time-varying shocks per region, as well as controlling for education, 

employment, government spending, credit and quality of government covariates, suggesting 

strong causal relations.  

Two main policy implications can be drawn from the findings of this paper. First, 

growth in the agricultural sector, particularly if it is accompanied by increases in 

productivity, is likely to have positive affect on the country’s income distribution. Second, 

growth in the manufacturing and services sectors per se is not inclusive and hence targeted 

interventions are required in both sectors to achieve inclusive growth and ensure long-term 

prosperity.  

This paper helps to reduce the empirical uncertainty regarding the types of economic 

growth that affect income inequality in Indonesia. It is suggested that similar district-level 

studies should be performed in other emerging economies such as Malaysia, the Philippines 

and Thailand that are also experiencing non-inclusive growth 

 

References 

Akita, T, Lukman, RA & Yamada, Y 1999, ‘Inequality in the distribution of household 

expenditures in Indonesia: A Theil decomposition analysis’, The Developing 

Economies, vol. 37, no. 2, pp. 197–221. 

Akita, T, Kurniawan, PA & Miyata, S 2011, ‘Structural changes and regional income 

inequality in Indonesia: a bidimensional decomposition analysis’, Asian Economic 

Journal, vol. 25, no. 1, pp. 55–77. 

Alesina, A & Rodrik, D 1994, ‘Distributive politics and economic growth’, The Quarterly 

Journal of Economics, vol. 109, no. 2, pp. 465–490. 



   19 

Anand, S & Kanbur, R 1993, ‘The Kuznets process and the inequality--development 

relationship’, Journal of Development Economics, vol. 40, no. 1, pp. 25–52. 

Barro, RJ 2000, ‘Inequality and growth in a panel of countries’, Journal of Economic 

Growth, vol. 5, no. 1, pp. 5–32. 

Bastagli, F, Coady, D & Gupta, MS 2012, Income inequality and fiscal policy, International 

Monetary Fund, viewed 13 November 2015, 

<https://www.imf.org/external/pubs/ft/sdn/2012/sdn1208.pdf>. 

Beddoes, ZM 2012, ‘For richer, for poorer’, The Economist, vol. 13, viewed 26 August 2015, 

<http://www.economist.com/node/21564414>. 

Bhattacharyya, S & Resosudarmo, B P 2015 ‘Growth, growth accelerations, and the poor: 

lessons from Indonesia’, World Development, vol. 66, pp. 154–165. 

Bourguignon, F 2015, The globalization of inequality, Princeton University Press, New 

Jersey. 

Badan Pusat Statistik Indonesia (BPS) 2013, BPS Database, online database, Indonesia, 

viewed 13 November 2015, 

<http://www.bps.go.id/index.php/masterMenu/view/id/24>. 

Badan Pusat Statistik Indonesia (BPS) 2014, Indonesian National Socio-economic Survey 

(SUSENAS), online database, Indonesia, viewed 13 November 2015, 

<http://microdata.bps.go.id/mikrodata/index.php/catalog/SUSENAS>.  

Censky, A 2012, ‘The other unemployment rate’, CNN Money, viewed 18 October 2015, 

<http://money.cnn.com/2012/10/18/news/economy/other-unemployment-

rate/index.html>. 

de Silva, I & Sumarto, S 2013, ‘Poverty-growth-inequality triangle: the case of Indonesia’, 

MPRA Paper, no. 57135, pp. 1-41, viewed 17 November 2015, 

<https://ideas.repec.org/p/pra/mprapa/57135.html>. 



   20 

de Silva, I & Sumarto, S 2014a, ‘Does economic growth really benefit the poor? Income 

Distribution Dynamics and Pro-poor Growth in Indonesia’, Bulletin of Indonesian 

Economic Studies, vol. 50, no. 2, pp. 227–242. 

de Silva, I & Sumarto, S 2014b, ‘Dynamics of growth, poverty and human capital: evidence 

from Indonesian sub-national data’, MPRA Paper, no. 65328, viewed 17 November 

2015, <https://ideas.repec.org/p/pra/mprapa/65328.html>. 

Deaton, A 2013, The great escape: health, wealth and the origins of inequality, Princeton 

University Press, New Jersey. 

Deininger, K & Squire, L 1996, ‘A new data set measuring income inequality’, The World 

Bank Economic Review, vol. 10, no. 3, pp. 91-565, viewed 14 November 2015, 

<http://econ.worldbank.org/WBSITE/EXTERNAL/EXTDEC/EXTRESEARCH/0,,cont

entMDK:20699070~pagePK:64214825~piPK:64214943~theSitePK:469382,00.html>. 

Foster, A & Rosenzweig, M 2004, ‘Agricultural productivity growth, rural economic 

diversity, and economic reforms: India, 1970-2000’, Economic Development and 

Cultural Change, vol. 52, no. 3, pp. 509–42. 

Galbraith, JK 2009, ‘Inequality, unemployment and growth: New measures for old 

controversies’, The Journal of Economic Inequality, vol. 7, no. 2, pp. 189–206. 

Galbraith, JK 2011, ‘Inequality and economic and political change: a comparative 

perspective’, Cambridge Journal of Regions, Economy and Society, vol. 4, no. 1, pp. 

13–27. 

Greene, WH 2012, Econometric Analysis, 7th edn, New York University, New York. 

Hartono, D & Irawan, T 2008, ‘Decentralization policy and equality: a Theil analysis of 

Indonesian income inequality’, Working Paper in Economics and Development Studies, 

vol. 200810, pp. 1-19, viewed 14 November 2015, 

<http://core.ac.uk/download/pdf/9317810.pdf>. 



   21 

Kanbur, R 2012, Does Kuznets still matter?, Academic Foundation Press, New York. 

Knowles, S 2005, ‘Inequality and economic growth: the empirical relationship reconsidered 

in the light of comparable data’, Journal of Development Studies, vol. 41, no. 1, pp. 

135–159. 

Krozer, A 2015, ‘The inequality we want: how much is too much?’, WIDER Working Paper, 

no. 15, pp. 1-24, viewed 10 November 2015, 

<https://www.wider.unu.edu/publication/inequality-we-want>.  

Krugman, P 2014, Why we’re in a new gilded age, The New York Review of Books, viewed 

26 August 2015, <http://www.nybooks.com/articles/archives/2014/may/08/thomas-

piketty-new-gilded-age/>.  

Kuznets, S 1955, ‘Economic growth and income inequality’, The American Economic 

Review, vol. 45, pp. 1-28.  

Leigh, A & van der Eng, P 2009, ‘Inequality in Indonesia: What can we learn from top 

incomes?’, Journal of Public Economics, vol. 93, no. 1-2, pp. 209–212. 

Lewis, WA 1954, ‘Economic development with unlimited supplies of labour’, The 

Manchester School of Economic and Social Studies, vol. 22, pp. 139-191. 

Lopez, H 2003, ‘Macroeconomics and inequality’, World Bank Working Papers, no. 37572, 

pp. 1-28, viewed 17 November 2015, <http://www-

wds.worldbank.org/external/default/WDSContentServer/WDSP/IB/2006/10/10/000090

341_20061010162122/Rendered/PDF/375720Macroeco10inequality01PUBLIC1.pdf>. 

Miranti, R & Resosudarmo, B 2005, 'Understanding Regional Poverty in Indonesia: Is 

Poverty Worse in the East than in the West?', Australasian Journal of Regional Studies, 

vol. 11, no. 2, pp. 141-154. 



   22 

Mogues, T & Benin, S 2012, ‘Do external grants to district governments discourage own 

revenue generation? a look at local public finance dynamics in Ghana’, World 

Development, vol. 40, no. 5, pp. 1054–1067. 

Ostry, MJD, Berg, MA & Tsangarides, MCG 2014, Redistribution, inequality, and growth, 

International Monetary Fund, viewed 22 August 2015,  

<https://www.imf.org/external/pubs/ft/sdn/2014/sdn1402.pdf >. 

Perotti, R 1996, ‘Growth, income distribution, and democracy: What the data say’, Journal of 

Economic Growth, vol. 1, no. 2, pp. 149–187. 

Phillips, PCB, Corbae, D, Durlauf, SN & Hansen, BE 2006, Econometric theory and 

practice: frontiers of analysis and applied research, Cambridge University Press, 

Cambridge. 

Piketty, T 2014, Capital in the twenty-first century, Harvard University Press, Cambridge. 

Ravallion, M & Chen, S 1997, ‘What can new survey data tell us about recent changes in 

distribution and poverty?’, World Bank Economic Review, vol. 11, no. 2, pp. 357-381, 

viewed 14 November 2015, <https://ideas.repec.org/p/wbk/wbrwps/1694.html>. 

Resosudarmo, BP & Vidyattama, Y 2006, ‘Regional income disparity in Indonesia: a panel 

data analysis’, ASEAN Economic Bulletin, vol. 23, no. 1, pp. 31–44. 

Royuela, V, Veneri, P & Ramos, R 2014, ‘Income inequality, urban size and economic 

growth in OECD regions’, OECD Regional Development Working Papers, no. 10, 

viewed 23 August 2015, <http://www.oecd-ilibrary.org/urban-rural-and-regional-

development/income-inequality-urban-size-and-economic-growth-in-oecd-

regions_5jxrcmg88l8r-en>. 

Sabates-Wheeler, R 2005, ‘Asset inequality and agricultural growth: how are patterns of asset 

inequality established and reproduced?’, World Development Report, no 1, viewed 12 

November 2015, <https://openknowledge.worldbank.com/handle/10986/9049>. 



   23 

Sagala, P, Akita, T & Yusuf, AA 2013, ‘Urbanization and expenditure inequality in 

Indonesia: testing the Kuznets hypothesis with provincial panel data’, Working Paper 

in Economics and Development Studies, no. 201318, viewed 14 November 2015, 

<https://ideas.repec.org/p/unp/wpaper/201318.html>. 

StataCorp 2015, Stata 14 Base Reference Manual, Stata Press, Texas, viewed 19 March 2016,  

<http://www.stata.com/manuals13/xtxtreg.pdf>,  

< http://www.stata.com/manuals13/rregresspostestimation.pdf>. 

Stiglitz, JE 2012, The price of inequality: how today's divided society endangers our future, 

W. W. Norton & Company, New York. 

Suryadarma, D, Artha, RP, Suryahadi, A & Sumarto, S 2005, ‘A reassessment of inequality 

and its role in poverty reduction in Indonesia’, SMERU Working Paper, pp. 1-26, 

viewed 17 November 2015, <https://ideas.repec.org/p/eab/develo/22543.html>. 

Suryahadi, A, Suryadarma, D, Sumarto, S, Molyneux, J & others 2006, ‘Agricultural demand 

linkages and growth multiplier in rural Indonesia’, SMERU Working Paper, pp. 1-24, 

viewed 17 November 2015, < http://www.eaber.org/node/22551>. 

Suryahadi, A, Suryadarma, D & Sumarto, S 2009, ‘The effects of location and sectoral 

components of economic growth on poverty: Evidence from Indonesia’, Journal of 

Development Economics, vol. 89, no. 1, pp. 109–117. 

Tadjoeddin, MZ 2013, ‘Miracle that never was: disaggregated level of inequality in 

Indonesia’, International Journal of Development Issues, vol. 12, no. 1, pp. 22–35. 

Timmer, P 2007, ‘How Indonesia connected the poor to rapid economic growth’, in T Besler 

& L Cord (Eds.), Delivering on the promise of pro-poor growth: Insights and lessons 

from country experiences, pp. 29–57, Washington. 

United Nations Development Programme (UNDP) 2013, Humanity divided: confronting 

inequality in developing countries, UNDP, viewed 22 August 2015, 



   24 

<http://www.undp.org/content/undp/en/home/librarypage/poverty-reduction/humanity-

divided--confronting-inequality-in-developing-countries.html>.  

Warr, P 2014, ‘Agricultural liberalization, poverty and inequality: Indonesia and Thailand’, 

Journal of Asian Economics, vol. 35, pp. 92–106, viewed 30 August 2015, 

<http://www.sciencedirect.com/science/article/pii/S104900781400075X>. 

Warr, P 2016, ‘Agricultural productivity, poverty and inequality in Indonesia’, paper 

presented at the 60th Agricultural and Resource Economics Society (AARES) 

Conference, February 2-5, 2016, Canberra, viewed 10 August 2016, 

<http://ageconsearch.umn.edu/bitstream/235784/2/Warr%20poverty%20ppt%20upload

.pdf>. 

Williams, R 2015, Panel data: very brief overview, online course materials, University of 

Notre Dame, viewed 19 March 2016, 

<https://www3.nd.edu/~rwilliam/stats2/Panel.pdf>. 

Wooldridge, JM 2009, Introductory econometrics: a modern approach, 4th edn, Cengage 

Learning, Cambridge.  

Wooldridge, JM 2011, Econometric analysis of cross section and panel data, MIT Press, 

Cambridge. 

Wooldridge, JM 2013, Introductory econometrics: a modern approach, 5th edn, Cengage 

Learning, Cambridge.  

The World Bank 2015, INDO-DAPOER (Indonesia Database for Policy and Economic 

Research), online database, The World Bank, viewed 6 August 2015, 

<http://databank.worldbank.org/data/reports.aspx?source=1266>. 

The World Bank 2014a, Indonesia: avoiding the trap, pp. 1-167, viewed 6 August 2015, 

<http://www.worldbank.org/content/dam/Worldbank/document/EAP/Indonesia/Indones

ia-development-policy-review-2014-english.pdf>. 



   25 

The World Bank 2014b, World Development Indicators, online database, The World Bank, 

viewed 6 August 2015, <http://data.worldbank.org/data-catalog/world-development-

indicators/>.  

Yusuf, AA, Sumner, A, Rum, IA 2014, ‘Twenty Years of Expenditure Inequality in 

Indonesia, 1993-2013’, Bulletin of Indonesian Economic Studies, vol. 50:2, pp. 243-

254. 



   26 

Appendix 1. Robust tests for equality of variances 

 

  Manufacturing Share of GDP (in%) Services Share of GDP (in%) Agriculture Share of GDP (in%) 

Region Mean Std. Dev. Freq. Mean Std. Dev. Freq. Mean Std. Dev. Freq. 

Eastern 0.0798 0.1003 136 0.3499 0.1457 136 0.3466 0.1647 136 

JavaBali 0.2066 0.1865 834 0.3902 0.1184 834 0.2528 0.1615 834 

Kalimantan 0.1085 0.123 636 0.3187 0.1336 636 0.3324 0.1858 636 

Sumatra 0.1322 0.1218 730 0.3188 0.1383 730 0.3129 0.1898 730 

Total 0.1493 0.154 2336 0.3461 0.1348 2336 0.2987 0.1811 2336 

  W0   = 78.5993 df(3, 2332) Pr > F = 0.0000 W0   = 6.5066 df(3, 2332) Pr > F = 0.0002 W0   = 11.4645 df(3, 2332) Pr > F =0.0000 

 

W50 = 58.7317 df(3, 2332) Pr > F = 0.0000 W50 = 6.1547 df(3, 2332) Pr > F = 0.0003 W50 = 10.1129 df(3, 2332) Pr > F =0.0000 

  W10 = 64.8866 df(3, 2332) Pr > F = 0.0000 W10 = 6.4813 df(3, 2332) Pr > F = 0.0002 W10 = 11.2351 df(3, 2332) Pr > F =0.0000 

  Manufacturing Share of GDP (in%) Services Share of GDP (in%) Agriculture Share of GDP (in%) 

Year Mean Std. Dev Freq. Mean Std. Dev. Freq. Mean Std. Dev. Freq. 

2000 0.1539 0.1498 177 0.3484 0.1306 177 0.3099 0.1935 177 

2001 0.1611 0.1652 218 0.3373 0.1367 218 0.3063 0.1926 218 

2002 0.1647 0.1647 214 0.3379 0.132 214 0.2989 0.1836 214 

2003 0.1531 0.1509 191 0.3454 0.1345 191 0.301 0.1789 191 

2004 0.1588 0.161 205 0.3472 0.1296 205 0.3044 0.1782 205 

2005 0.1561 0.1535 241 0.3421 0.13 241 0.307 0.178 241 

2006 0.1545 0.1521 200 0.3483 0.133 200 0.2948 0.1774 200 

2007 0.1427 0.1558 252 0.3412 0.1465 252 0.2834 0.1866 252 

2009 0.1358 0.1496 296 0.3525 0.1375 296 0.2904 0.1765 296 

2010 0.1304 0.1421 342 0.3547 0.1348 342 0.2984 0.1728 342 

Total 0.1493 0.154 2336 0.3461 0.1348 2336 0.2987 0.181 2336 

  W0   = 0.9042 df(9,2326) Pr > F = 0.5204 W0   = 0.7712 df(9,2326) Pr > F = 0.6432 W0   = 1.359 df(9, 2326) Pr > F = 0.2012 

 

W50 = 0.6837 df(9,2326) Pr > F = 0.7243 W50 = 0.7621 df(9,2326) Pr > F = 0.6517 W50 = 1.2463 df(9, 2326) Pr > F = 0.2617 

  W10 = 0.8558 df(9,2326) Pr > F = 0.5645 W10 = 0.7753 df(9,2326) Pr > F = 0.6393 W10 = 1.3898 df(9, 2326) Pr > F = 0.1868 

Notes: Levene’s robust test statistics (W0) for the equality of variances between the groups. Brown and Forsythe (1974) test statistics with more robust estimators, replacing 

Levene's mean with the median (W50) or with the 10% trimmed mean (W10).  
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Appendix 2. Sargan–Hansen and Basmann over-identifying restrictions tests  
 

IV regression between the expenditure ratio of the bottom 20%  and the agriculture share of GDP 

Instruments applied: Precipitation and Temperature 

  Sargan Basmann Sargan Basmann Sargan Basmann Sargan Basmann Sargan Basmann Sargan Basmann 

chi2 12.1 11.95 7.05 6.94 0.33 0.32 13.79 13.62 0.445 0.438 16.55 16.36 

             
p-value 0.001 0.001 0.008 0.008 0.569 0.572 0 0 0.505 0.508 0 0 

             
Time varying 

shocks per 

region 

Yes Yes Yes Yes Yes Yes 

 
 

      
 

Additional 

controls  
No 

Education per 

GDP (educGDPit) 

Employment per 

capita (emppopit) 

Government 

spending per GDP 

(gexpGDPit) 

Credit per GDP 

(credGDPit) 

Quality of 

Government 

(qualgit) 

                          

Notes: The Sargan–Hansen over-identifying restrictions test departs from the residuals generated from the IV regression between the equality indicator and the agriculture 

share of GDP, applying precipitation and temperature as instruments. Using an OLS estimation, the two instruments are regressed against the residuals, to evaluate the joint 

significance of both instruments. The test-statistic is then constructed as a product of the r-squared and the number of observations (Wooldridge, 2011). Under the null 

hypothesis there exists joint significance of both IVs, while under the alternative hypothesis not all IVs are uncorrelated with the error term, for which one of them should be 

dropped from the regression. 
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Appendix 3. Durbin-Wu-Hausman specification test for consistency of the IV 

estimator 

 

  

Dependent variable: Expenditure ratio of Bottom 20 per 

cent (Bit) 

OLS estimation t statistic p-value 

e_hat 0.997*** 71.61 0.000 

 

(0.0139) 
  

Time varying shocks per region Yes 

  Instruments No 

  

 
   

Observations 2336 
  

F-Stat 146.31 
  

R2 0.7131 
  

Adjusted R2 0.7082     

Notes: The Durbin-Wu-Hausman specification test departs from e_hat, the residuals generated from the 

IV regression between the GDP share in agriculture and the relative expenditure of the bottom 20 per cent 

(Bit), applying precipitation and temperature as instruments. Using an OLS estimation, these residuals are 

regressed against the equality indicator Bit, to evaluate the consistency of the IV estimation. The 

coefficient is statistically significant at a one per cent level of significance, therefore the null hypothesis 

can be rejected in favor of the alternative. This implies that the estimated coefficients of the IV and OLS 

regressions are significantly different, and an IV regression can be applied for estimating the causal 

effects of the agriculture share of GDP and the equality indicator. 

*** p<0.01; ** p<0.05; * p<0.10. 
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