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Abstract  

Globally increasing income disparity, both across and within countries, suggests attention 

be paid to the role of fiscal policy in mitigating the problem. However, conventional 

wisdom suggests this can be achieved only at the cost of economic efficiency. This 

suggests fiscal policy has two incompatible major, long-term targets: economic growth 

and income equality. Thus economic growth, income inequality and fiscal policy 

variables are neither independent nor separately determinable. The implication is that it 

is essential to determine empirically the impact of fiscal policy on economic growth and 

income inequality and to do so in a way that allows for their interdependence.  

Consequently a conceptual framework is developed in which economic growth, income 

inequality and fiscal policy are interdependently determined. Within this framework, and 

based on a large body of empirical research, a system of simultaneous equations (SSEs) 

is constructed, with each endogenous variable treated as a function of the other 

endogenous variables, and also as a set of controlled variables taken from the theoretical 

and empirical literature. 

The following six hypotheses are developed from the literature in such a way that they 

can be parameterized and tested as individual system coefficients of the SSEs. The first 

hypothesis is that redistributive government expenditures involve a trade-off between 

economic growth (efficiency) and income equality (equity). The second hypothesis is that 

direct taxation receipts reduce income inequality, while indirect taxation receipts and non-

redistributive expenditures increase income inequality. Within hypothesis 3, 

redistributive government expenditures are assumed to largely reduce income inequality 

when they are financed by direct taxes rather than by debt. Hypothesis 4 posits that non-

redistributive expenditures reduce economic growth when they are financed by direct 

taxes rather than by debt. Outside the policy arena, hypothesis 5 is that income inequality 

reduces economic growth, while hypothesis 6 is that economic growth reduces income 

inequality. 

The SSEs are then specified as an empirically measurable simultaneous equations model 

(SEM), taking country- and time-specific unobservable factors into account. The SEM is 

estimated using the three-stage least-squares method (3SLS) to test the validity of the 

hypotheses using the three-year averages of data for 1995–2015 for a balance panel of 19 

high-income OECD countries.   
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A reduced-form version using a structural vector autoregressive (SVAR) model and a 

structural vector error correction (SVEC) model is also estimated using country-specific 

annual time series data from Australia and Sri Lanka for 1965–2014 and 1981–2013 

respectively. A small SVAR model for an open economy is constructed for 

contemporaneous identification. Based on evidence of one cointegrating vector among 

the variables, a SVEC model is specified for the long run and is estimated to examine the 

impact of three permanent fiscal shocks (i.e. direct and indirect taxation receipts and 

government expenditure) on aggregate output and income inequality.  

Estimation of the SEM provides statistically significance evidence for all except the first 

and fifth hypotheses. An increase in redistributive expenditures reduces income 

inequality but is without a statistically significant impact on economic growth. The total 

net effect of direct taxation receipts, indirect taxation receipts and non-redistributive 

expenditures on income inequality is positive: increases inequality. Financing non-

redistributive expenditures by debt is less harmful for economic growth than financing 

them by direct taxes, while lowering non-redistributive expenditures increases economic 

growth and decreases income inequality.  

The Australian SVEC model shows that an increase in direct taxation receipts 

permanently reduces per capita real GDP but has no statistically significant impact on 

income inequality. Conversely, an increase in deficit-financed government expenditures 

does not affect per capita real GDP but permanently reduces income inequality. An 

increase in indirect taxation receipts permanently increases income inequality, while the 

adverse effect of indirect taxation receipts on income inequality is greater than the 

redistributive effect of government expenditure. The Sri Lankan SVEC model shows that 

an increase in deficit-financed government expenditures permanently reduces both 

income inequality and per capita real GDP. An increase in indirect taxation receipts 

permanently increases income inequality. However, indirect taxation receipts have a 

statistically significant positive impact on long-run per capita real GDP.  

From these results a range of fiscal policy implications are drawn. For the SEM model 

this includes increasing redistributive expenditures financed by direct taxes to reduce 

income inequality, while cutting non-redistributive expenditures to help achieve both 

efficiency and equity objectives. The SVEC models imply that Australian fiscal policy 

did little to either influence the efficiency–equity trade-off or ameliorate its effects in the 

long run, while for Sri Lanka continued reliance on indirect taxes exacerbates equity 

problems.  
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Chapter 1 

Introduction 

 

This chapter, which establishes the foundation for the research on the effects of fiscal 

policy on economic growth and income inequality, has seven sections. Section 1 outlines 

the background and motivation for the research topic, where I discuss the interrelationship 

between fiscal policy, economic growth, and income inequality. Importantly, it moves 

discussion of fiscal policy towards its long-run impacts and their complexity. The 

resulting research problem is presented in Section 2 and the research objectives are 

presented in Section 3. In Section 4, I briefly discuss the research method of the study. 

The contribution of the study is discussed in Section 5. Section 6 presents a road map for 

the thesis. Finally, an outline of the proceeding chapters is given in Section 7. 

 

1.1 Background and research motivation  

 

Income inequality has risen in both developed and developing countries during the last 

several decades, regardless of either the levels of development of these countries or their 

governments’ attempts to reduce it (OECD, 2008, 2015, 2017; Asian Development 

Outlook, 2012). These governments have introduced (and are still introducing) various 

macro- and micro-economic policies to overcome the problem of income inequality and 

its related issues. Among such policies, fiscal policy is identified as a key policy area that 

is used by government to reduce income inequality and to achieve other objectives. Fiscal 

policy has several objectives. Among these are (1) to maintain macroeconomic stability, 

(2) to provide public goods and to correct market failures, and (3) to redistribute income. 

As redistribution of income is one of the primary objectives, measuring fiscal policy 

effects on income inequality and economic growth is enormously important. 

Nevertheless, in terms of achieving its distributional objectives, the success of a fiscal 

policy cannot be assessed on its contribution to promoting economic growth alone – 

growth does not solely determine the distribution of income. The composition of revenue 

such as direct and indirect taxes, the size and composition of the government 

expenditures, and how these expenditures are financed are important factors which 

determine not only economic growth but also the distribution of income. Most 

importantly, the growth objectives cannot be properly achieved without meeting the 
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equity objectives if the mounting income inequality hinders long-term economic 

prosperity.  

Fiscal policy comprises a primary set of macroeconomic policy tools used by 

governments to intervene in the economy. Among these, the tax and spending 

components of fiscal policy can be used to reduce income inequality and to enhance 

economic growth from the short to the long term. The direct tax system can be used to 

increase economic growth through two channels: (1) the saving-investment and (2) the 

labour-product markets channels (Alesina and Ardagna, 1998; Mirrlees, 1971). Within 

the first channel, reducing distortionary taxation disincentives to working, saving and 

investing can reduce negative impacts on the accumulation of capital and labour, and 

thereby can have a positive impact on economic activity (Mirrlees, 1971). Moreover, the 

substitution and wealth/income effects of direct taxes imply that a cut in direct tax income, 

specifically a tax on labour income, creates positive impacts on economic activity. Within 

the second channel, if a cut in income tax is perceived as permanent, it yields at least one 

of the following two results (Alesina and Ardagna, 1998): (1) it can increase the labour 

supply because the opportunity cost of work, relative to leisure, is low (the intra-temporal 

substitution effect), and/or (2) it can increase private consumption because of the 

permanent increase of consumers’ lifetime disposable income. These two results can have 

a positive impact on profits/investment and, thereby, have an expansionary impact on 

economic activity. 

A progressive direct tax system can have a redistributive impact and help lower income 

inequality. If the personal income tax system is progressive, higher tax rates and receipts 

from those who earn higher incomes can, to some extent, improve lower-income earners’ 

after-tax income and hence their saving capabilities. This can have a long-run positive 

impact on investing in human capital (e.g. education, training, entrepreneurship), and thus 

on their future earnings and social mobility. The economic reasoning relies on the 

proposition of diminishing returns to individual investments (Aghion et al., 1999). 

Conversely, as the indirect tax system is inherently regressive, increases in indirect tax 

income will increase income inequality.  This is because the poor spend a relatively higher 

percentage of their income on consumption goods subjected to indirect taxes. If there is 

a higher elasticity of savings with respect to indirect taxes for the poor, an increase in 

indirect taxes reduces savings of the poor. This reduces their future earnings by lowering 

their level of long-run investment in human or physical capital accumulation (Ramos and 

Roca-Sagalés, 2008).  
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The government expenditures can have long-term negative effects on economic growth 

through the supply side and demand side. The supply side emphasizes the 

interrelationships between labour market (labour costs), profits and investment when 

transmitting the effects of a fiscal policy on economic activity. For example, an increase 

in public spending, especially public wages and/or employment, creates wage pressure 

for the private sector to increase the equilibrium real wage. This results in lower 

entrepreneurial profits and so has a negative impact on output by lowering investment 

(Alesina et al., 2002; Alesina and Ardagna, 1998). The demand side emphasizes two 

mechanisms through which a spending cut/increase can affect economic activity: (a) a 

wealth/income effect on consumption and (b) a credibility effect on interest rates (Alesina 

and Ardagna, 1998).  So, for example, when spending increases are perceived as 

permanent, consumers’ lifetime disposable income is expected to decline permanently 

because they anticipate an increase in their future tax burden (Alesina and Ardagna, 

1998). This negative wealth/income effect, which results from an increase in government 

expenditure, is expected to reduce both consumption and economic activity in the long-

run. The interest rate mechanism states that a fiscal expansion undermines the 

sustainability of debt along with higher inflation or default risk. This, in turn, results in a 

higher interest rate since investors demand a higher risk premium (Alesina and Ardagna, 

1998). The higher interest rate may diminish investment and consumption, resulting in a 

negative impact on economic activity in the long run.   

The government expenditures also affect income inequality, basically through social 

welfare policies such as social safety nets, health, and education, and through government 

employment and employment schemes (Alesina and Ardagna, 1998). In addition, the 

government expenditures, which are directed, for example, at achieving economic 

stability, correcting market failures, purchasing of goods and services, and investing in 

infrastructure development, can have direct and indirect effects on both longer-run 

economic growth and income inequality.  

Thus, achieving both the growth and the equity objectives of a fiscal policy is challenging 

for government, and is in many ways contradictory. For example, an increase in income 

tax can be an effective tool to reduce the inequality of disposable incomes across 

individuals. However, achieving this objective is not without cost to the economy, due to 

the distortionary impacts of such a tax policy on the incentives to work, save, and invest. 

One strand of economic theory suggests that equity objectives can be achieved only at the 
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cost of economic growth, and therefore using fiscal policy to meet such targets has an 

unavoidable trade-off between equity and efficiency.   

However, for second-generation politico-economic models of growth and inequality, 

income inequality and fiscal policy have a negative bi-directional relationship, rather than 

a positive relationship (Bénabou, 2000). Accordingly, effective use of fiscal instruments 

can simultaneously help achieve both growth and equity objectives. For example, the 

distortionary impacts of an income tax policy on economic growth can be minimized if 

these tax receipts are allocated to redistributive expenditures such as education and health 

(Bénabou, 2000). Such growth models argue that these types of expenditures help less-

endowed agents boost their stock of human capital, enhancing overall efficiency and 

productivity. These are seen as positive externalities with public good properties. This is 

particularly important in the presence of capital market imperfections because less-

endowed agents are incapable of investing in education. The accumulation process driven 

by such a fiscal policy can help reduce income inequality across capital-constrained 

agents due to its impact on the social mobility and on the intra- and inter-generational 

transmission of wealth or income.  Heckman (2013, pp. 3-6) argues that  

American society is dividing into skilled and unskilled, and the roots of this 

division lie in early childhood experiences…a large body of non-experimental 

evidence showing that the absence of supportive environments harms childhood 

and adult outcomes. Early interventions can improve cognitive as well as socio-

emotional skills. They promote schooling, reduce crime, foster workforce 

productivity, and reduce teenage pregnancy. And they have much greater 

economic and social impacts than the latter interventions that are the focus of 

conventional public policy debate.  

Furthermore, Osmani and Sen (2003, pp. 1) argue that “Women’s deprivation in terms of 

nutrition and healthcare rebounds on the society as a whole in the form of ill-health of 

their offspring”. Accordingly, the inability to produce a healthier, educated labour force 

could not only increase inequality in income, wealth and opportunities, but could also 

lower the rate of economic growth, due to the lack of supportive conditions for private 

production.   

Kakwani and Pernia (2000) show that growth brings unequal benefits to the poor and the 

rich when no countervailing policies are in place. They argue that the proportion of 

national income occupied by poor groups tends to decline with increases in economic 
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growth, even though some benefits are directed to the poor, including reduction of poverty 

incidence indicators. They claim that  

The proportional benefits of growth going to the poor will always be less … and 

consequently the gap in well-being between the poor and the rich tends to persist, 

if not widen, over time. Governments need to pursue policies that will reduce this 

gap to foster the well-being of society (2000, pp. 2). 

Economic growth is, and will remain, the central force in reduction of poverty and income 

inequality (Ranieri and Ramos, 2013; Ravallion, 2001; Deininger and Squire, 1998). 

However, growth alone is not the panacea for social issues generated by uneven income 

distribution. Distributive-growth is more effective than distribution-neutral growth 

(Ranieri and Ramos, 2013; Dollar and Kraay, 2002). Furthermore, Piketty (2014, Ch. 10) 

indicates that when the economic growth rate (g) is less than the growth of marginal rate 

of return to capital (r), wealth inequality increases accordingly. According to Piketty 

(2014, Ch. 13), the implementation of progressive tax polices (especially on wealth 

income rather than on labour income), rising social transfers, and other welfare 

expenditures are vital to reducing long-run income inequality.   

Figure 1.1 presents the income distribution by quintiles and the average GDP growth rate 

in 45 developing countries (including Sri Lanka) during the period 1980–2009.  

 

Source: Solt (2014) SWIID Version 5.0 and Feenstra et al. (2015) Penn World Table 8.  

Figure 1.1 Income distributions by quintiles and the average GDP growth rates in 

45 developing countries, 1980–2009 

The average economic growth in 45 developing countries has increased from 3.5% during 

1980–89 to 4.3% during 1980–2009. However, not only does the poorest 20% of the total 

population have the lowest proportion of national income: this proportion has declined 

from 6.1% during 1980–1989 to 5.5% during 2000–2009. This is despite significant 

economic growth. 

In addition, the average share of national income of the second poorest 20% of population 

has declined from 10.2% to 9.6% during the same period.  Meanwhile, the average share 
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of national income of the richest 20% has increased from 47.5% during1980–1989 to 

50.1% during 2000–2009.   

Figure 1.2 presents the income distributions by quintiles and the average GDP growth 

rate in 28 developed countries (including 19 high-income OECD countries) during 1980–

2009.  

 

Source: Solt (2014) SWIID Version 5.0 and Feenstra et al. (2015) Penn World Table 8.1 

Figure 1.2 Income distributions by quintiles and the average GDP growth rates in 

28 developed countries, 1980–2009 

 

The proportion of national income of the poorest 20% of the population has been stable 

around 7.8% during the period. The national income of the second poorest 20% declined 

from 13.1% (1980–1989) to 12.9% (2000–2009).  However, the richest 20% increased its 

proportion (2.2% to 2.3%) over the same period.   

The Asian Development Outlook (2012) shows that the rates of inequality in Asian 

countries also increased, although they have achieved higher economic growth with a 

remarkable level of reduction in poverty incidence. Asian Development Outlook (2012, 

pp. 38) suggests that “This performance in growth and poverty reduction has, however, 

been accompanied by rising inequality in many countries”. 

When less-endowed individuals are not absorbed by the growth process, due to their lack 

of economic assets, the full potential of the poor cannot be utilized. This in turn could 

result in a negative impact on the growth itself. The forces shaping the income distribution 

with economic growth have long been discussed in economic literature. Deininger and 

Squire (1998) argue that a negative relationship between growth and income equality 

emerges “if investments in human or physical capital are lumpy and have to be financed 

through credits” (pp. 267). 

The role of fiscal policy in reshaping income distribution is especially relevant when 

poorer segments of a society not only lack human and physical assets but also cannot 
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finance these services. Deininger and Squire (1998, pp. 1) suggest the “inequality reduces 

income growth for the poor but not for the rich” and that policies should be directed to 

increasing aggregate investment and facilitating acquisition of assets by the poor for their 

benefit and for growth. Thus, fiscal policy has a fundamental role to play in reshaping the 

distribution of income.  

Household income can be expressed as the sum of incomes from labour and capital 

(Piketty 2014, Ch. 7). Piketty argues for a greater role for governments in economic and 

social life in the 21st century (2014, Ch.13). This role includes enforcing regulations in 

sectors such as financial, trade and labour market. The sustainability of fiscal policy 

implies that expenditure measures should be implemented both efficiently and effectively 

in strengthening assets of the poor. This will broaden the opportunities available for them 

in the growth process. The efficiency aspect of fiscal policy implies that the distortionary 

impacts of tax components should be at a minimum level, in order to reduce the negative 

effects on growth, when such tax measures are used to finance government expenditure.   

The Asian Development Outlook (2012, pp. 39) states that “Public policy must be put in 

place to reduce or eliminate inequality of opportunity, which is at the heart of the inclusive 

growth concept”. 

Hence, I argue that both economic growth and the shape of income distribution are two 

vital factors which must be considered interdependently and simultaneously in designing 

and implementing an appropriate fiscal policy.  

 

1.2 Identifying the research problem  

 

The focus of this research is on measuring the impact of fiscal policy on economic growth 

and income inequality. 

If fiscal policy is to be designed and implemented to achieve both economic growth and 

income equity, it is vital to understand how these three macro-economic phenomena are 

determined and in what ways they transmit feedback effects to each other. In this process, 

a change in one variable is expected to transmit its effects on to the other variables 

interdependently. Muinelo-Gallo and Roca-Sagales (2013) suggest this phenomenon is 

largely ignored in the existing empirical literature. Most of the empirical literature is 

either cross-sectional or based on separately estimated regressions. Some significant 

exceptions in recent studies are based on jointly estimating regressions using country-
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specific time series data (Davtyan, 2014; Ramos and Roca-Sagales, 2008) or panel data 

(Muinelo-Gallo and Roca-Sagales, 2011, 2013; Alesina et al., 2002; Alesina and 

Ardagna, 1998). Other empirical studies have investigated either the distributive effects 

of fiscal policy or the inequality effects on growth, separately rather than jointly (Kennedy 

et al., 2017; Herault and Azpitarte, 2015; Whiteford, 2010). 

The design and implementation of fiscal policy differ from one country to another 

depending on economic, political, cultural and technological factors. A society that is 

more averse to inequality would implement a distributive fiscal policy that expects a 

broad-based stable economic growth. According to Benabou (2004), even countries with 

similar economic fundamentals, preferences, technologies and democratic processes can 

implement very different fiscal policies.  Benabou (2004) divides fiscal policies relatively 

simplistically into two groups based on their distributive aspects, namely, (1) fiscal 

policies with US-type laissez-faire social contracts which give higher priority to 

efficiency (growth) and less priority to equality, and (2) fiscal policies with European-

type social welfare contracts which give higher priority to equality and comparatively less 

weight to efficiency.   

Based on this classification, some countries implement fewer progressive tax regimes 

with fewer redistributive policies, whereas others seem to implement the reverse.  

Furthermore, some countries implement high tax rates but less redistributive policies and 

vice versa.  The public sector in many developed and developing countries implements 

redistributive policies in the form of the provisions of essential services such as education, 

health and social safety nets; other countries have left this burden to “households, local 

communities and employers” (Hindriks and Myles, 2006, pp. 47–69).  

From this discussion I identify the main research question, and its subordinate, specific 

research questions, as follows.  

The main research question:  

Is there empirical evidence for fiscal policies involving a trade-off between equity and 

growth?  
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Specific research questions: 

(1) To what extent do direct taxation receipts affect income inequality? To what 

extent do indirect taxation receipts and non-redistributive expenditures affect 

income inequality?   

(2) Do redistributive expenditures reduce income inequality? If so, what is the most 

effective way of financing redistributive expenditures, e.g. financed by increasing 

direct taxes or debt, in terms of achieving equity objectives?  

(3) Do non-redistributive expenditures reduce economic growth? If so, what is the 

relatively less harmful way of financing non-redistributive expenditures, e.g. 

financed by increasing direct taxes or debt?  

(4) Has income inequality been harmful to economic growth? 

(5) Does economic growth reduce income inequality?  

 

In Chapter 5–7, I provide empirical answers for these research questions based on the 

evidence obtained to test the validity of relevant hypotheses.   

1.3 Objectives of the study. 

 

The main objective 

Consistent with the main research question, the main objective of the study is 

to measure the impact of fiscal policy variables on economic growth and 

income inequality. 

The specific objectives  

 provide an organized and coherent structure for finding answers for the 

selected practical fiscal policy problems; 

 use arguments in different economic and politico-economic growth 

models in relation to fiscal policy, economic growth and income 

inequality as the foundation of empirical models to ensure that findings 

are obtained coherently and having a theoretical basis;    

 model the relationship between economic growth, income inequality and 

fiscal policy as a joint determination process to derive structural estimates 

which are more likely to be stable, intelligible and useful for testing six 

hypotheses of the study; and 
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 to provide policy implications (with a recognition of the limitations of the 

estimated models) on the use of fiscal instruments to enhance economic 

growth and to reduce mounting income disparity.  

 

1.4 The research methodology  

 

Most previous estimations of macroeconomic and distributional effects of fiscal policy 

(i.e. fiscal reforms, tax reforms etc.) are based on computable general equilibrium (CGE) 

models (e.g. Amir et al., 2013; Capolupo 2000; Pecorino, 1995) and tax benefit incidence 

analyses (e.g. Goñi, et al., 2007; Haughton, 2005; Engel et al., 1999). One of the common 

aspects of CGE models is that they obtain (or assume) values for those parameters that 

lack the “time context” associated with the policy change. For this reason, the opportunity 

to examine the structural (behavioural) relationships between variables over time is 

missed (Charney and Vest, 2003, pp. 22). In addition, some assumptions used in CGE 

models such as the presence of perfect markets (capital, goods, and labour) are hard to 

justify in the present context. This is especially so for the acceptance of the perfect capital 

market assumption, which implies that the level of output and its rate of growth are not 

affected by the distribution of the wealth of individuals; this, however, is not realistic. 

Tax-benefit incidence analyses also have their drawbacks (e.g. Goñi, et al., 2007; 

Haughton, 2005; Engel et al., 1999): they do not take into account the joint determination 

of variables; they merely calculate the impact of change of fiscal policy (e.g. an increase 

in income tax rate) on income distribution, assuming such an impact directly affects the 

final outcome (i.e. income distribution). As a result, the fiscal policy transmission 

mechanism cannot be analysed and the total policy implications derived from such 

models could be overestimated and biased.    

Because of the limitations of these two main methods, the present study uses a partial-

equilibrium analysis (reduced-form estimation). These techniques are capable of handling 

the joint effects between economic growth, income inequality and fiscal policy (Muinelo-

Gallo and Roca-Sagales, 2013). This approach will help both to minimise possible 

misspecification errors of the model and to estimate the structural (having economic 

reasoning) parameters that represent relatively autonomous (independent) relations. 

Avoiding misspecification errors is important. When parameters do not represent 

relatively autonomous relations, due to the misspecification of a model, such parameters 
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are more likely to be “unstable, unintelligible and have limited use in policy analysis” 

(Hoyle, 2012, pp. 22). 

In Chapter 3, I develop a triangular framework based on the propositions of a group of 

nine related theoretical economic models, to show that economic growth, fiscal policy 

and income inequality are determined interdependently. A system of simultaneous 

equations (SSEs) model is then constructed that allows each variable to be endogenously 

determined. Six hypotheses are developed from the SSEs. An empirically measurable 

simultaneous equations model (SEM) is developed, based on the SSEs, to test the validity 

of these hypotheses. The SEM is estimated using two methods, which employ panel data 

and time series data, respectively. These methods are (1) the three-stage least-squares 

(3SLS) method and (2) a structural vector error correction (SVEC) model. In the first 

method, the SEM is estimated using 3SLS for a panel of 19 high-income OECD countries 

for the period 1995–2015. In the second method, a structural vector autoregressive model 

(SVAR) is constructed, first for an open economy, and then is estimated within the SVEC 

model for (1) Australian annual time series data for 1965–2014 and for (2) an alternative 

developing-countries test case with data from Sri Lanka for 1981–2013 

Using a panel data set to estimate the SEM has four main advantages (Nerlove and 

Balestra, 1996, Ch. 1): 

(1) it improves the reliability of estimates due to a larger number of observations; most 

importantly, it helps to specify and test more sophisticated models, such as the SEM, 

which require less restrictive behavioural assumptions; 

(2) it helps to reduce or eliminate any multicollinearity problem among explanatory 

variables, as those variables vary in two dimensions (i.e. time and cross-sectional); 

(3) it helps to identify and measure effects that cannot be captured by models with pure 

time series or cross-section data, and  

(4) it helps to reduce or eliminate any bias of estimates due to the ability of such models 

to capture individual effects. 

The robustness of the results of the SEM is tested by eliminating one country at a time 

and then re-estimating the SEM to compare the results with those of the baseline SEM 

model. The idea is to confirm whether coefficients of the SEM are sensitive to an 

inclusion/exclusion of a particular country in the panel. The robustness of the results of 

the SVEC model is tested using two methods: 



12 
 

(1) by estimating the SVEC model for an alternative identification structure; and 

(2) by estimating the SVEC model with data before the global financial crisis (GFC) in 

2009.   

1.5 The contribution of the study 

 

This research is intended to increase knowledge of the ways in which fiscal policy, 

economic growth and income inequality are determined interdependently as a joint 

process. The strong theoretical arguments that support this joint process have largely been 

overlooked in the empirical literature, where the main focus has been to separately 

estimate the growth effects of fiscal policy or the distributive effects of fiscal policy. Very 

few studies jointly estimate the effects of fiscal policy on economic growth and/or income 

inequality using country-specific time series data (Davtyan, 2014; Ramos and Roca-

Sagales, 2008) or panel data (Muinelo-Gallo and Roca-Sagales, 2011, 2013; Alesina et 

al., 2002; Alesina and Ardagna, 1998). Hence, one of the main contributions of the present 

study is to extend this area of the empirical literature.  

The existing empirical literature is weak in estimating the long-run effects of fiscal policy 

on both aggregate output and rising income inequality in open economies such as 

Australia. This study provides a time series focus for the existing empirical literature. 

First, a structural vector autoregressive model (SVAR) is constructed for an open 

economy in order to capture those key relationships in the SEM that incorporate the 

government budget constraint. This reduced-form SEM is then estimated within a SVEC 

model. Second, I employ what is believed to be a novel approach, which identifies the 

three permanent shocks and measures the long-run joint response of output and income 

inequality to respective shocks. This is one of the key contributions to the existing 

knowledge. This research will also be helpful for other researchers, and ultimately for 

policy makers, particularly in terms of maintaining an efficient fiscal policy in order to 

achieve economic efficiency and to mitigate the growing tendency of income inequality. 

 

1.6 A thesis road map   

 

Figure 1.3 shows a road map for the thesis, with the main tasks (Steps) assigned to each 

chapter. This chapter covers doing the tasks involved in the first two steps (Sections 1.1 

to 1.5). The tasks involved in Step 3, reported in Chapter 2, aim to conduct a throughout 
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literature review, both theoretical and empirical, that will (1) identify factors determining 

the joint process of economic growth, income inequality and fiscal policy, (2) understand 

the gap in this knowledge, and (3) develop the research questions and the research method 

of the study. The tasks involved in Steps 4 and 5, accomplished in Chapter 3, focus on 

developing a system of simultaneous equations (SSEs) model and the hypotheses. The 

main focus of Chapter 4 is to explain the tasks involved in Step 6, which consists of the 

specification of two empirical methods to be employed to investigate the research 

problem using panel and times series data. In this step, m+2 equations corresponding to 

m+2 endogenous variables (i.e. economic growth, income inequality and m fiscal policy 

outcome variables) are specified as an empirically measurable simultaneous equations 

model (SEM). Further, how the three-stage least-squares (3SLS) method and the SVEC 

model are employed to estimate the SEM is also discussed. However, unlike the SEM, 

with a larger number of variables, I specify a reduced-form SVEC model to consider only 

the endogenous variables of the SEM. Steps 7 to 10 follow 3 tasks simultaneously: (1) 

analyse the results of 3SLS estimates and those of SVEC model; (2) test the robustness 

of results using relevant methods; and (3) test the validity of the relevant hypotheses to 

find answers for the research questions. The dotted arrows from Step 8 to Step 6 show 

the re-specification of the models where necessary.  
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             Figure 1.3 The ten main steps and their distribution through the thesis chapters

Step 1  

Modelling the relationship between economic growth, income inequality and fiscal policy: the development of the SSEs 

Testing the reliability of the models 

Step 10  

Purpose of the research: to estimate the impact of fiscal policy on economic growth and income inequality 

Two individual-country studies based on time series data A cross-country study based on panel data  

Specification of SVAR and SVEC models 

Step 4  

 

Step 7  

Step 8  

A review of theoretical and empirical studies (1) to identify factors that determine the joint determination of 

economic growth, income inequality and fiscal policy;  (2) to understand the gap of knowledge; and (3) to develop 

research questions and the research methodology 

 

Interpretation of the estimation results in relation to research questions 

Identification of the research problem and research questions to be answered  

 

Step 9  

Estimation method: the application of the system of simultaneous equations (SSEs) 

 

Step 5 

Step 2 

Testing hypotheses and finding answers to research questions  

Specification of an estimable SEM 

Setting up testable hypotheses to answer the research questions  

 

Step 3  

Analysis of the results of SEM and SVEC models 

Step 6  
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1.7 Chapter outline of the Thesis 

 

Chapter 1:  Introduction  

In this chapter, I provide an introduction to the research. I start with a general introduction 

to the research topic, then identify the research problem, research method, objectives, and 

significance of the study. 

Chapter 2: The literature review 

In this chapter, I review and analyse both the theoretical and the empirical research 

conducted on the joint determination process of fiscal policy, income inequality, and 

economic growth. It helps to identify the research questions and to form the foundation 

for the econometric model used to develop the hypotheses of the study. 

Chapter 3: Development of the econometric model and hypotheses of the study 

In this chapter, I develop a system of simultaneous equations (SSEs) model based on both 

the theoretical and empirical studies reviewed in Chapter 2. The SSEs model embodies 

six hypotheses designed to correspond with the research questions identified in Chapter 

1.  

Chapter 4: Estimation of econometric model 

In Chapter 4, I develop an empirically measurable simultaneous equations model (SEM) 

based on the SSEs to test the six hypotheses developed in Chapter 3. The main difference 

between the SSEs and the SEM is that the latter fulfils all the specification requirements 

needed for the empirical estimation to obtain accurate and reliable estimates. These 

specifications include, among others, the application of the 3SLS estimation technique, 

the incorporation of the effects of unobservable factors, the formulation of the panel 

structure of the model, the use of instruments for endogenous variables and the 

identification of the equations of the model. I discuss econometric issues related to the 

estimation of the reduced form version of SEM within the SVEC model.  These include 

the examination of time series properties, the identification of permanent shocks, and the 

application of the same identification structure for Australia and Sri Lanka. I also discuss 

some methodological problems and other limitations of the research. 
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Chapter 5: Application of the SEM to OECD Countries  

In this chapter, I analyse the results obtained for the SEM using the three-stage least-

squares method (3SLS). The validity of six hypotheses is examined in relation to the 

research questions. Modelling and estimation will be conducted by dropping one country 

at a time; these results will then be compared with those of the baseline model.  

Chapter 6: Application of SVAR and SVEC Models to Australia  

I analyse the results of the SVAR and SVEC models estimated for Australia. The 

objective of this chapter is to find answers for the research questions. The results of the 

baseline SVEC model will be interrogated by employing an alternative identification 

structure and by reducing the length of the sample period up to the GFC in 2009. 

Chapter 7: Application of SVEC Model to Sri Lanka 

I analyse the results of the SVEC model estimated for Sri Lanka. The objective of this 

chapter is to find answers for five arguments in relation to two research questions in the 

Sri Lankan context. The results of the baseline SVEC model are interrogated by 

employing the same alternative identification structure applied in Chapter 6 and by 

reducing the length of the sample period, up to the GFC in 2009.  

Chapter 8: Conclusion  

Results obtained from the 3SLS and from the SVEC models are summarised in this 

chapter. Implications for fiscal policy are discussed within an understanding of the 

limitations of the findings. 
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Chapter 2 

 Literature Review   

 

2.1 Introduction 

 

The main objective of this chapter is to conduct an extensive literature review of both 

theoretical and empirical studies in order to identify the research gap and research 

questions, and to provide a concrete rationale for the development of the research method 

of the research. Although I examine a number of theoretical models in this chapter, only 

the politico-economic models of growth and inequality provide a clear explanation of the 

joint determination of economic growth, fiscal policy and income inequality. The 

majority of theoretical models explain the determination of two variables. For example, 

the public finance growth model explains the determination of economic growth under 

the different financing strategies of fiscal policy. A large number of empirical studies 

consider identifying factors that determine one or two variables: very few studies 

investigate the joint determination of these three macroeconomic variables. 

Organisation of the chapter is as follows. Section 2.2 of this chapter discusses the existing 

theoretical literature regarding the relationship between fiscal policy, economic growth, 

and income inequality. In this section I briefly review nine published theoretical studies 

that are relevant to the research, namely, (1) Wagner's law, (2) the Ricardian equivalence 

hypothesis, (3) the Keynesian economic model, (4) the Kuznets hypothesis, (5) the 

neoclassical growth models, (6) the public-finance endogenous growth model, (7) the 

first-generation politico-economic models of growth and inequality, (8) the second-

generation politico-economic models of growth and inequality, and (9) the new 

endogenous growth models. Section 2.3 is devoted to reviewing the existing empirical 

studies that investigate the joint determination of economic growth, income inequality 

and fiscal policy. In this section, empirical works based on the partial equilibrium analysis 

are reviewed under four categories: (1) the economic-growth–fiscal-policy–income-

inequality nexus, (2) the economic-growth–fiscal-policy nexus, (3) the fiscal-policy–

income-inequality nexus, and (4) the economic-growth–income-inequality nexus. Section 

2.4 presents the summary of this chapter. 
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2.2 Review of theoretical studies 

 

(1) Wagner's law 

Wagner's law suggests that an expansion of economic activity constantly increases 

government spending. This law further advocates that the role of government in the 

economy expands when countries become richer (Lamartina and Zaghini, 2011). In 

particular, the goods and services provided by the government, such as administrative and 

protective functions, welfare functions (e.g. education, health and transfer payments ect.), 

and government interventions to correct market failures, are assumed to be increased with 

the expansion of industrialization as the economy grows (Lamartina and Zaghini, 2011).  

(2) The Ricardian equivalence hypothesis 

The Ricardian equivalence hypothesis states that fiscal policy has no impact on aggregate 

demand and hence on economic growth. This arises because of the neutral effect of debt- 

or tax-financing fiscal strategies in stimulating aggregate demand, as consumers tend to 

internalize the government’s fiscal strategy when making their decisions to save money 

for future tax payments (Bernheim, 1987).   

(3) The Keynesian economic model 

In contrast to the Ricardian hypothesis, the Keynesian school of thought claims that those 

government investments and consumption expenditures financed by debts stimulate 

aggregate demand, which in turn promotes economic growth (Keynes, 1936). However, 

the Keynesian economic principle is that deficit-spending is necessary for stimulation of 

the economy, as a countercyclical fiscal strategy, but without a permanent (structural) 

deficit over the business cycle (Keynes, 1936). Furthermore, as long as the economy is 

not in a condition of full employment, “redistribution in a way likely to increase the 

propensity to consume” may have a positive effect on the “growth of capital” and thereby 

may promote economic growth (Keynes 1936, pp. 372).       

(4) The Kuznets hypothesis  

Based on the observations of the rapid industrial development and urbanization that 

occurred in Europe during the early 1900s, Kuznets (1955, 1960) identified the 

determination of income distribution as a result of the transition of these economies from 

rural to urban and from agricultural to industrial. Kuznets then explained that income 

inequality tends to rise during the first stages of economic development because of the 
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growing industrial development and urbanization. The income inequality then tends to 

decline gradually during the latter stages of the development, as an economy can attract 

both skilled and unskilled labour with its further expansion of the industrial sector. 

Kuznets maintained this as an “inverted-U hypothesis” to explain this relationship 

between income inequality and economic growth. Those later empirical studies that 

followed this view in their models separated growth from distributional effects, believing 

that the growth itself would reduce the inequality, without considering both the proper 

involvement of the government and the possible bi-directional causation between these 

two macro variables. As a result, the importance of looking at both the pace of the growth 

and its distributional impacts, together, in measuring and understanding the degree of 

inequality, was largely forgotten. 

 (5) Neoclassical economic growth models  

The long-run economic growth in the neoclassical approach is determined purely by 

exogenous factors such as population growth and technological progress. For this reason, 

neoclassical growth models are known as “exogenous growth models”. In these 

neoclassical growth models, fiscal policy is assumed to generate only short-run transitory 

dynamic effects in the growth process. That is, tax and expenditure components of fiscal 

policy affect only the transition path to the long-run growth. According to these models, 

tax and expenditure instruments of fiscal policy are important determinants of the level 

of output, although they do not have a significant permanent impact on the long-run 

economic growth. 

According to these neoclassical growth models, income inequality is a phenomenon that 

stimulates capital accumulation and growth (Rebelo, 1991; Bourguignon, 1981; Mirrlees, 

1971; Stiglitz, 1969; Kaldor, 1956, 1957). Basically, three arguments in the Neoclassical 

(traditional) view support the hypothesis that income inequality is growth enhancing: (1) 

Kaldor’s hypothesis of marginal propensity to save, (2) the presence of investment 

indivisibilities, and (3) the presence of incentive considerations. The first argument 

postulates that a higher income inequality channels the resources to individuals whose 

marginal propensity to savings (MPS) is high. This in turn enhances capital accumulation 

and growth because the MPS of the rich is higher than that of the poor. 

Stiglitz (1969), who further extended Kaldor’s hypothesis using a neoclassical (Solow) 

growth model with a linear saving function, showed that distribution of wealth (or the 

presence of income inequality) does not affect the behaviour of aggregate capital 

accumulation and hence, growth. However, Stiglitz (1969) showed that the larger the 



 

20 
 

income inequality, the greater the possibility for a country to grow faster, when there is a 

positive direct relationship between MPSs and the rate of economic growth of that 

country. The reason is that the marginal propensity to save is lower in more equal societies 

and hence such economies grow slowly. 

Moreover, Bourguignon (1981), who further developed Stiglitz’s (1969) argument using 

a convex saving function, concluded that the initial wealth distribution affects the growth, 

which in turn tends to increase with the rise of the long-run wealth inequality. 

Bourguignon (1981) further confirmed Kaldor’s hypothesis using an AK production 

function (i.e. composite form of the production function with constant returns to scale), 

saying that economies that are more unequal tend to grow faster. 

The second argument, which supports the view that inequality is beneficial for economic 

growth, is based on the presence of investment indivisibilities. This argument justifies the 

fact that, due to the absence of a well-functioning capital market to cover the large sunk 

costs that are always associated with the initiation of new industrial (innovation) 

activities, only the individuals who have enough wealth are able to start such projects, 

bearing such a large sunk cost at initial stages (Aghion et al., 1999). Therefore, this 

hypothesis postulates that, in the absence of both the concentration of wealth in favour of 

some groups in the society and a well-functioning capital market, it is unlikely that such 

an economy grows faster, due to the lack of resources to initiate new investment projects. 

The third argument, which does not support the reduction of inequality through 

redistribution, is based on the concept of the unavoidable trade-off between productive 

efficiency and equality, due to “incentive considerations” (Aghion et al., 1999, pp. 1620). 

Okun (1975, pp. 88-89) shows that neither equality nor efficiency takes the “absolute 

priority over the other” when they are valued. According to him, when conflicts between 

these two arise, one of these is sacrificed for the sake of the other. However, he argues 

that when one gives priority for either efficiency or equality alone, without considering 

the possible adverse impacts on the other, it is obvious that such a trade-off arises. 

Therefore, Okun (1975, pp. 88-120) suggests that public policies can be appropriately 

used to enhance both equality and efficiency simultaneously in a market economy. 

However, this view of incentive considerations does not “directly” support the notion that 

the presence of income inequality is beneficial to economic growth. But it emphasises 

how growth can be negatively affected as a result of the attempts taken to mitigate the 
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inequality issue by implementing re-distributional activities financed by increasing 

income taxes. 

Nobel laureate Mirrlees (1971) introduces the existence of the trade-off between the 

productive efficiency and equity, based on the impact of income taxes on the incentives 

to work. According to him, a lower (even negative) income tax rate should be imposed 

on the productive (skilled) labour, to work more, and a higher income tax rate on the 

unproductive (unskilled) labour, to work less. Mirrlees (1971, pp. 207) notes that, as the 

progressive income tax (earned-tax) schedule is sensitive to the “distribution of skills 

within the population”, the lower marginal tax rates for those who are in the upper 

quantiles of the income distribution are beneficial, in terms of “raising the national 

income”, even if such a policy leads to the transfer of some part of resources from the 

poor to the rich. Furthermore, according to Mirrlees (1971, pp. 208), a linear 

(proportional) income tax schedule is appropriate for a country only if the supply of high-

skilled labour is elastic; otherwise (when it is inelastic), a “negative income tax schedule” 

is most appropriate in order to achieve overall productive efficiency. According to him, 

because of the poor effectiveness of income tax as a tool for reducing income inequality, 

there is necessarily a trade-off between efficiency and equity. 

Furthermore, Aghion et al. (1999) validate this same theoretical argument using the 

Ramsey–Cass–Koopmans (RCK) growth model of the endogenous growth theory. The 

RCK model, developed assuming the presence of perfect capital markets, allowed the 

savings rate to determine endogenously through incorporation of consumer optimization 

in the neoclassical growth model (Barro and Sala-i-Martin, 1995).  As the savings rate is 

endogenously determined in the RCK growth model, the higher tax rates can make the 

after-tax rate of return to saving smaller, which in turn can lead to disincentives towards 

savings, thus lowering the stock of capital accumulation in the economy (Aghion et al., 

1999). Accordingly, the distributional activities financed by higher income taxation have 

a negative impact on the rate of economic growth.     

As shown by Aghion et al. (1999), the view that there is a fundamental trade-off between 

productive efficiency and equity occurs because of the theoretical nature of the traditional 

argument about the direct and indirect impacts of re-distributional activities on growth. 

The direct impacts come through the possibility of distributional activities reducing the 

differences in income and wealth. This in turn leads to lower capital accumulation 

because of the reduced tendency towards a higher marginal propensity to savings. The 
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ultimate impact of this process is to have negative impact on growth. The indirect impacts 

come when re-distributional activities are financed by income taxes. These taxes lower 

the after-tax rate of return to private capital (savings) and then discourage efforts towards 

accumulation of wealth. The ultimate impact of this process is again a negative impact on 

the growth. 

Therefore, on the whole, it is very clear that the traditional theoretical prediction of 

growth and distribution strongly supports the view that there is a fundamental trade-off 

between productive efficiency (growth) and equality. 

Two theoretical interpretations have been proposed in the literature to explain the long-

term negative output effects of public expenditure, known as the non-Keynesian effects 

of fiscal policy (or termed expansionary fiscal contraction). A recently developed 

theoretical approach is to model the presence of these non-Keynesian effects of fiscal 

policy within the framework of neoclassical growth models. The presence of non-

Keynesian effects is theorized based on the standard neoclassical models, with some 

modifications including features such as finite time horizons, expectations by forward-

looking consumers regarding fiscal policy changes and threshold effects related to the 

debt-to-GDP ratio (Bertola and Drazen, 1993).These non-Keynesian effects are assumed 

to generate through two channels: supply side and demand side (Alesina et al., 2002: 

Alesina and Ardagna, 1998; Giavazzi and Pagano, 1996; Bertola and Drazen, 1993). 

The supply side channel emphasizes the interrelationships between labour market (labour 

costs), profits and investment when transmitting the effects of a fiscal shock on economic 

activity. An increase of public spending, particularly public wages and/or employment, 

creates wage pressure on the private sector to increase the equilibrium real wage, which 

in turn results in lower entrepreneurial profits and consequently a negative impact on 

output by lowering investment (Alesina et al., 2002; Alesina and Ardagna, 1998). 

Conversely, the demand side channel emphasizes two mechanisms through which a 

spending cut/increase can affect economic activity: the wealth/income effect on 

consumption and the credibility effect on interest rates (Alesina and Ardagna, 1998). 

When spending increases are perceived as permanent, consumers’ lifetime disposable 

income is expected to decline permanently because they anticipate an increase in the 

future tax burden (Alesina and Ardagna, 1998; Bertola and Drazen, 1993). In contrast to 

the Keynesian doctrine, this negative wealth/income effect, which results from an 

increase in government expenditure, is expected to reduce (increase) both consumption 
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and economic activity in the long run. The interest rates mechanism states that a fiscal 

expansion undermines the sustainability of debt, along with higher inflation or default 

risk, which in turn results in a higher interest rate, since investors demand a higher risk 

premium (Alesina and Ardagna, 1998). The higher interest rate may reduce investment 

and consumption, resulting in a negative impact on economic activity in the long run.   

 (6) Public-finance endogenous growth model  

When the long-run economic growth is theorized to determine endogenously, it is the 

public policy that transforms short-run dynamics into permanent effects in the growth 

process. In contrast to the traditional neoclassical growth models, both the level of output 

and the long-run growth rate are determined by fiscal policy in the public-finance 

endogenous growth model (Kneller et al., 1999). Therefore, according to this model, the 

tax and productive expenditure components of fiscal policy play a vital role in 

determining the long-run economic growth (Muinelo-Gallo and Roca-Sagales, 2011, 

2013; Barro and Sala-i-Martin, 1992; Barro, 1990). Table 2.1 shows how long-run 

economic growth is affected by the different financing methods of fiscal policy in the 

public-finance endogenous growth model. 

 

Table 2.1 Theoretical predictions on the steady-state growth rate in the public-

finance endogenous growth model 

                Expenditure 

                Revenue 

Type of expenditure increased  

Productive  Non-productive  

  
  
 F

in
an
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y
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n
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n

cr
ea

se
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n
  Distortionary tax Positive if G/Y is small 

Negative if G/Y is large 

Negative effects 

Non-distortionary  

tax 

Positive effects Zero 

Consumption tax 

(with labour-

leisure choice) 

Positive/Negative effects 

(depending on MRRC, 

G/Y and savings rate)  

Negative effects 

(poor tendency to 

deferring consumption) 

 Sources: Barro and Sala-i-Matin (1992, 1995) and Barro (1990). 

 

As shown in Table 2.1, varying effects of fiscal policy on growth can be expected, 

depending on the ways that the expenditure components of fiscal policy are categorized 

as productive and non-productive, and on how they are financed, either by distortionary 
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taxes (i.e. income tax) or by non-distortionary taxes (i.e. consumption taxes) or by both 

types of taxes. If a type of expenditure (i.e. education and health) is categorized as 

productive, then this expenditure enters as an argument into the representative individual 

producer’s production function, which in turn affects both the level of output (income) 

and the long-run growth of output (income). However, varying impacts of productive 

expenditure on steady-state growth can be expected, depending on how this expenditure 

is financed. The steady-state growth rate is affected positively if this expenditure is 

financed by a non-distortionary tax; its effect becomes ambiguous when this expenditure 

is financed by a distortionary tax. The reason for this ambiguity is that the negative 

impacts from such a distortionary tax can be offset by the positive effects originated from 

increased productive government expenditure.  However, Barro (1990, pp. 109) notes that 

the positive effect becomes dominant when the “size of the government (relative to the 

economy, G/Y) is small whereas the negative force dominates when the government is 

large”. This negative impact of the distortionary taxation occurs because such a tax 

reduces (after-tax) the marginal rate of return to private capital (MRRC) (physical or 

human capital), which then affects the investment/savings decisions of individuals 

through their interests in deferring current consumption.   

On the other hand, the steady-state growth is positively affected if the productive 

government expenditure is financed by a non-distortionary tax, as this type of tax does 

not affect the marginal rate of return to capital and hence on the individuals’ 

investment/savings decisions. 

If some public expenditure is considered non-productive (i.e. government’s consumption 

such as transfer payments), this kind of expenditure enters as an argument into the utility 

function instead of being into the production function of the representative individual 

producer. Thus, a more negative impact on the long-run growth can be expected if these 

expenditures are financed by a distortionary tax. The non-productive expenditure does 

not enter into the production function and hence does not help to offset the negative 

growth effects generated by a distortionary tax that will lead to a decline in the rate of the 

return to capital (Barro, 1990).    

If these non-productive expenditures are financed by a consumption tax that is expected 

to increase in the future, the steady-state growth is affected negatively by reducing future 

savings, due to the lack of motivation of households to defer current consumption (Barro 

and Sala-i-Martin, 1995). Furthermore, consumption tax is not a lump-sum tax in a model 

with a labour–leisure choice (Barro and Sala-i-Martin, 1995). Barro (1990, pp. 114) 

comments also that whether or not a tax is a distortion depends on whether the size of the 
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government (G/Y) is “optimal” or not. However, a zero impact on growth can be expected 

if the non-productive expenditures are financed by a non-distortionary tax (a lump-sum 

tax). 

Furthermore, Rebelo (1991, pp. 501) shows that a higher income tax rate lowers the rate 

of return to private investment, which in turn leads to “a permanent decline in the rate of 

capital accumulation and in the rate of growth”. His theoretical model, based on the 

endogenous growth theory, has an AK production function (but without externalities born 

by the government) that has constant returns to broadly-defined private capital (including 

human and non-human capital). Therefore, distributional activities financed by increasing 

income taxes lead to deteriorating investment incentives regarding more capital 

accumulation and thus these activities affect economic growth adversely. This again 

ensures an unavoidable trade-off between economic growth (efficiency) and equity. 

 

 (7) The first-generation politico-economic models of growth and inequality  

The theoretical views of politico-economic models regarding the relationship between 

economic growth, redistribution (fiscal policy) and income inequality can be divided into 

two categories: (1) models with assumptions of heterogeneous agents and perfect capital 

markets, and (2) models with heterogeneous agents and imperfect capital markets. The 

common theoretical prediction of models coming in both categories is that income 

inequality is detrimental to economic growth. However, these two groups differ in terms 

of their theoretical explanations for the relationship between fiscal policy and income 

inequality. 

The early political economy models, which were presented by Persson and Tabellini 

(1994, 2000), Alesina and Rodrik (1994), and Bertola (1993), used the assumptions of 

heterogeneous agents and perfect capital markets. These models mention generally that 

income inequality, through its effects on fiscal policy, affects economic growth 

negatively. When capital markets are perfect, the opportunity cost of capital (investment) 

is the rate of interest and the level of investment of an individual is independent of their 

stock of wealth. Therefore, the optimum rate of return to capital (investment), expected 

by all individuals, is the rate at which their marginal rate of returns of capital (MRRC) is 

equal to the rate of interest (r). Aghion et al. (1999, pp. 1623) state that those whose 

wealth is above this level (MRRC > r) lend, whereas those whose wealth is below this 

optimal rate (MRRC < r) borrow. As a result, the aggregate level of output and its rate of 
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growth are not affected by the distribution of wealth. What matters is the “balance of 

power in the political system”, through which inequality affects growth via distributional 

aspects of fiscal policy (Benabou, 1996, pp. 16). 

One of the common features of politico-economic growth models is that government 

expenditure is allowed to be determined by aggregating agents’ preferences through a 

“political mechanism” that is then linked to the rate of economic growth through an 

“economic structure” (Perotti, 1992, pp. 311). On the whole, the main theoretical premise 

of these first-born politico-economy models of growth and inequality is that the higher 

income inequality determines the extent of redistribution, which is always accompanied 

by higher distortionary (income/capital) taxes. These taxes in turn reduce incentives to 

work, to save and to investment, and hence have a direct negative impact on the rate of 

economic growth. 

Bertola (1993) develops a model, based on the median voter theorem, to study the 

distributional implications of growth-oriented policies when individuals are 

heterogeneous in the sources of income rather than in the levels of income. Bertola (1993) 

has considered about the infinitely lived individuals who have heterogeneous sources of 

income both from accumulated factors of production (i.e. capital and knowledge) and 

from non-accumulated factors of production (i.e. labour and land). The accumulated 

factors of production are determined by private decisions about optimal savings and 

investment. Bertola (1993) shows that, along a balanced growth path, the income share 

of accumulated factors is constant over time, whereas those income shares related to non-

accumulated factors tend to grow at a rate similar to that of the consumption. Therefore, 

none of the income generated from non-accumulated factors is allocated for savings along 

the balanced growth path. Hence, Bertola (1993, pp. 1185) theorizes that the optimal 

savings and investment decisions determine the initial-factor income distribution, which 

in turn makes linkages between “income distribution, saving propensities and growth 

rates”. Therefore, according to Bertola (1993, pp. 1185), the incidence of heterogeneity 

of both the sources of income and the saving propensities helps to identify the effects of 

fiscal (distributional) policies, which are aimed at achieving “higher aggregate rates of 

saving, investment, and growth”.  

In Bertola’s (1993) model, the implementation of growth-oriented fiscal policies of a 

government depends on to what degree the median voter has the accumulated capital, 

relative to that of the representative (average) agent in the economy. Hence, the main 
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theoretical premise of this model is that, if the median voter is “capital-poor”, then the 

redistributional policies place more pressures on capital income (derived from 

accumulated capital); this in turn slow down the rate of economic growth. On the other 

hand, this process operates in the opposite direction if the median voter is “capital-rich”. 

Bertola (1993) shows that if “investment-enhancing policies” are implemented, then the 

preferred growth rate tends to the highest.  Bertola (1993) further shows that, even in the 

absence of a “capital-rich” median voter, the implementation of policies that stimulate 

investments leads the economy to grow much faster. 

Alesina and Rodrik (1994) develop a model which is similar to the model developed by 

Bertola (1993).  They also use the median voter theorem to develop their endogenous 

growth model in order to establish a relationship between fiscal policy, distribution of 

income and long-run economic growth. In their political economy growth model, 

individuals are assumed to be heterogeneous in the ownership of resources (labour and 

accumulated capital). Because of this difference in resource ownership, when a tax is 

imposed on the capital income, those who have more accumulated capital prefer to have 

a tax that maximizes the economic growth whereas those who have a poor capital 

endowment prefer to have a higher tax in return for a greater redistribution, with a 

correspondingly lower growth rate. In Alesina and Rodrick’s (1994) model, the tax 

revenue is used not only for the redistributive purposes but also for the provision of a 

public good necessary for the private production. 

Alesina and Rodrick (1994) assume that the share of capital income (relative to labour 

income) of an individual is inversely related to their preferred tax rate and positively 

related to their ideal growth rate. For this reason, they assume that a government chooses 

a tax rate that is preferred by the median voter, who has a better resource (capital) 

endowment in an economy where there is a more equitable income distribution. 

Therefore, the central theoretical strand of their (1994, pp. 466) model depends on the 

“political power” of the less-endowed (capital-poor) individuals who represent the 

majority of the society (median voter). Hence, in an economy where the recourses are 

unevenly distributed, a government tends to listen to the voices of the majority of the 

population (because of the fear of the loss of political power) when making policies that 

bring wealth (income) redistribution financed by increasing taxes from those who have 

better capital endowment. In other words, individuals living with high income inequality 

are given the opportunity to vote for a government with redistributive policies which are 

financed by taxes. Hence, the presence of high inequality leads to higher taxes, which in 
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turn discourages the rich individuals from investment, thus affecting economic growth 

negatively. Alesina and Rodrick (1994) theorize that this kind of political struggle by the 

majority of the population suffering from high income inequality ends up with increasing 

taxes on the capital, resulting in lower economic growth. They note (pp. 468) that their 

model is theoretically similar to the “inverted U-curve” that Barro and Sala-i-Mating 

(1995, pp.155) found for the relationship between income (capital) tax and the rate of 

economic growth. This means that, at the initial stages, the long-run growth tends to rise 

with the smaller increase in the tax rate. This increasing effect in the short run comes from 

the dominant positive impact of productive government expenditure on growth. The 

growth then gradually tends to decrease with higher calls for redistribution, accompanied 

by higher tax rates. 

Persson and Tabellini (1994) develop a simplified overlapping-generations framework 

(OLGF) combining both endogenous and public-finance endogenous growth models to 

theorize the importance of how political decisions lead to growth-retarding policies in a 

context of distributional conflict. In short, these authors examine how income distribution 

affects growth through redistributive policies that are financed by taxes both on 

investment and on growth-promoting activities. In their OLGF, individuals living for two 

periods (younger and older times) act as both economic agents and voters. Unlike Alesina 

and Rodrik’s (1994) model, where a public good financed by income tax was entered into 

to the private production function, in the Persson and Tabellini (1994) model, income is 

taxed only for redistributional activities. The main theoretical prediction of Persson and 

Tabellini’s (1994) model is that the presence of income inequality makes a strong 

incentive for a government to implement redistributive policies that in turn are financed 

by rising income taxes. According to these authors, this in turn adversely affects private 

capital accumulation and hence the long-run economic growth. As the government does 

not use tax income to provide public goods for private production, the negative impact of 

the tax policy on growth in the Persson and Tabellini (1994) model is unambiguously 

greater than that of the model developed by Alestin and Rodrick (1994). 

Persson and Tabellini (2000) extend their earlier (1994) model by including government’s 

productive expenditure in the private production function in order to capture the impacts 

of technological innovations that have originated due to economic policies such as 

regulations in product and labour markets, international trade and patent protection. 

Persson and Tabellini (2000, pp. 375–376) show that income inequality affects growth 

through “two channels”. Public investment has direct as well as indirect positive impacts 
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on growth, whereas income tax has a direct negative impact on growth through lowering 

capital accumulation. Persson and Tabellini (2000, pp. 376) show from their theoretical 

model that when both the “equilibrium public investment is smaller” and “capital taxation 

and government consumption are high”, the higher level of income inequality measured 

by the distance between median and average income lowers the rate of economic growth. 

They also theorize in their model that political instability which has originated because 

of the presence of high-income inequality now hurts economic growth as it pushes an 

incumbent government to direct its resources from productive investments to following 

“myopic policies”. They show that the absence of a strong enforcement of property rights 

also negatively affects investment and economic growth. 

(8) The second-generation politico-economic models of growth and inequality  

These first-generation politico-economy models of growth and inequality support the 

theoretical view that income inequality affects economic growth negatively. Accordingly, 

the democratic political process is the main channel through which inequality affects 

growth via distributional aspects of fiscal policy. Those living in a more unequal society 

demand, through a democratic process, more redistribution (e.g. government transfers 

and public expenditure on education and health), which is generally financed by 

increasing income (distortionary) taxes. This in turn discourages private investment and 

hence has a direct (and indirect) negative effect on the economic growth. 

However, when capital markets are highly imperfect, not only are credits scare; they also 

become highly costly. The opportunity for a less-endowed (capital-poor) individual to 

start an investment activity depends mainly on the availability of credits and how costly 

these credits are. The opportunity for then starting an economic activity is highly 

restricted; as a result, unlike the presence of perfect markets, this becomes an increasing 

function of the initial status of wealth (initial physical and/or human capital endowment) 

of an individual (Aghion et al., 1999). Therefore, it is essential to identify the economic 

as well as the political channels through which inequality affects growth, as well as the 

role (and forms) of redistribution, and its impacts on the growth in the context of capital 

market imperfections. Okun (1975, pp. 75–87) notes that both “equality” and “efficiency” 

can be achieved by enhancing opportunities for all individuals, especially those who come 

from the bottom quintiles of the income pyramid, to assure equal access to labour and 

capital markets. Okun (1975, pp. 120) further stresses that both “capitalism” and 

“democracy” need each other to smooth the unavoidable conflict between equality and 
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efficiency by putting some “rationality into equality” and some “humanity into 

efficiency”. 

Therefore, to find out the different theoretical dimensions of this issue, I now analyse the 

second-generation politico-economy models and the new endogenous growth models, 

which have been constructed based on the assumption of capital market imperfection. 

Benabou (2004) develops a unified model in which technology, inequality and 

redistributive policy are determined endogenously in the context of politico-economic 

mechanisms that reflect differences in agents’ economic interests and political power. 

Benabou (2004) examines how the interactions and growth consequences of different 

(political and economic) forces, which are driven by both the distributions of human 

capital and of income, shape a country’s institutional, economic and technological 

structure. Benabou (2004, pp. 1–3) examines this concept under five issues: (1) the key 

factors that determine the sustainability of European-style “welfare state” and US-style 

“laissez-faire” social contracts in the long run, and the efficiency and growth properties 

of these two politico-economic steady states; (2) the impact of technological evolutions 

and organizational change on the redistributive institutions in the long run, and the 

existence of the welfare state in the presence of skill-biased technical change; (3) how 

technology and organizational form are endogenously determined by the heterogeneity 

of human capital; (4) the role of redistributive institutions to adopt and cope with 

technological change; and (5) the feasibility of maintaining “distinct institutions” and 

“social structures” in the presence of the diffusion of technology that leads to the 

“exporting” of inequality across borders. 

Out of these five issues, I consider only the first issue, as it is the most relevant for the 

present study. Simply stated, the objective of the first issue in Benabou’s (2004) model is 

to find theoretical reasons for the differences in redistributive policies with their economic 

implications. Benabou (2000, 2004) tries to examine the theoretical reasons why 

countries with similar levels of economic development and political structures implement 

widely different redistributive policies, ranging from taxation to labour market 

regulations at different scales. He then studies the efficiency and the growth properties of 

countries where redistributive policies are implemented at different levels – from 

European-type “welfare states” to US-type “laissez-faire” social contracts. 

To address this first issue, Benabou (2000; 2004) develops an overlapping generation 

model where income inequality, economic growth and redistributive policy (i.e. fiscal or 
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education expenditure) are determined interdependently in a context of imperfect credit 

and insurance markets. The agents in the model are heterogeneous in human capital 

endowments and vote for redistributive policies. In contrast to the first-generation 

politico-economy models of growth and inequality, the model developed by Benabou 

(2000; 2004) shows that redistributive policies that help empower the poor can have a 

positive net effect on growth. However, as such policies are in turn determined by the 

“preferences and political power of different social classes”, more than one (two) 

political-economic steady states between inequality and redistribution can be identified 

(Benabou, 2000; 2004, pp. 3). Benabou (2000; 2004) defines two channels through which 

inequality and redistributive policies are determined interdependently: “political 

mechanism” and “accumulation mechanism”. This interdependent relationship is 

depicted through the two curves in Figure 4.2 (Benabou, 2000; 2004, pp. 4).    

 

Source: Benabou (2004, pp. 4). 

Figure 2.1 The joint determination of inequality and redistribution 

The first locus (red colour) in Figure 2.1 shows how voters’ preferences determine the 

equilibrium rate of redistribution ))(( T  through the “political mechanism” in the 

presence of imperfect asset markets. Accordingly, the redistributive policy appears to 

follow a “U-shape function of inequality of human capital” (Benabou, 2004, pp. 4). The 

first part of the U-shaped curve reflects the political power of the individuals living in a 

i.e. European-type welfare state  
Political mechanism 

Accumulation mechanism 

i.e. US-type laissez-faire economy 
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relatively fair society; the second part reflects the political power of those who live in a 

relatively higher unequal society. According to Benabou (2000, 2004), at low levels of 

inequality there is unanimous support from all individuals in the society for redistributive 

policies. Accordingly, the redistributive policies receive a “wide consensus in a fairly 

homogeneous society but face strong opposition in an unequal one” (Bénabou, 2000, pp. 

97). However, this support tends to decline with the increase of the inequality, up to some 

level ).(  In the presence of imperfect asset markets, less-endowed individuals are not 

adequately supported from redistributive institutions (i.e. due to the presence of strict 

credit constraints). For this reason, the less-endowed individuals tend to suffer from 

credits needed to invest in human capital. As a result, the percentage of less-endowed 

individuals falling into high inequality increases. The voice for redistribution from those 

in the inequality, up to the level )( , is not considered by government, due to their weak 

political power. However, beyond the level of )( , the fraction of less-endowed agents 

who are in the high level of inequality tends to rise. These agents, who have considerable 

political power, now tend to demand more redistribution. Therefore, as shown by the 

upward-sloping part of the (red colour) curve in Figure 2.1, the redistribution tends to 

increase at an increasing rate, with the increase of inequality, and then tends to increase 

at a decreasing rate at the higher inequality levels.   

The second curve (blue colour) in Figure 2.1 shows how redistribution affects long-run 

inequality through the “accumulation mechanism” )),(( D  in the presence of 

imperfect asset markets. Accordingly, the long-run inequality is an inverse function of 

the rate of redistribution. When less-endowed individuals are empowered by 

redistribution through relaxing credit constraints, they receive opportunities to invest in 

human capital. As a result, more (less) redistribution leads to lower (higher) inequality by 

increasing (decreasing) aggregate efficiency and growth. Furthermore, as noted 

previously, with the presence of diminishing returns to scale (DRS) to individual 

investments, redistribution from more-endowed individuals (those whose DRSs are 

lower) to less-endowed individuals (those whose DRSs are highest but who are 

constrained to invest due to limited assets) increases the level of output and its rate of 

growth (Benabou, 1996).   

Benabou (2004, pp. 5) shows that the interactions of the two curves, at different 

dimensions of both political and accumulation mechanisms in Figure 2.1, result in 

“multiple politico-economic steady states”. According to him, these multiple politico-
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economic equilibriums (shown in letters s, u and s’) show different forms of social 

contracts which are sustainable under the same fundaments (Benabou, 2004, pp. 5). 

Accordingly, the letter s attached to low inequality and high redistribution in Figure 2.1 

corresponds to a European-type welfare state whereas the letter s’, with high inequality 

and low redistribution, corresponds to a US-type more laissez-faire economy. Therefore, 

any redistribution in between these two equilibrium positions (s and s’) is considered 

“efficient” whereas those above point s’ are considered to be inefficient due to such 

redistributions, leading to reduced economic efficiency.    

 (9) New endogenous growth models  

Galor and Zeira (1993) develop an endogenous growth model to find out how unequal 

distributions of initial wealth endowments across individuals affect aggregate output 

through investment in human capital. Their model is based on individuals with 

overlapping generations and inter-generational altruism. They assume the presence of 

both credit market imperfections and indivisibilities in investment in human capital. To 

make the capital market imperfect in their model, they assume that, in addition to the 

interest payments on credits to be paid by borrowers, lenders impose an additional cost 

on borrowers for supervision and operation of credits. Galor and Zeira (1993) assume 

also that individuals differ only with regard to opportunities available to them, otherwise 

they have the same preferences and potential abilities. In their model, an individual lives 

for two periods (learning and working ages), and each individual has one parent. The 

parental wealth determines whether or not an individual will be educated in the first 

period and will be allowed to enter into the labour market as a skilled or unskilled person 

in the second period. Accordingly, individuals working as skilled or unskilled will 

consume and leave bequests for their children in the second period. This process occurs 

continuously. Therefore, the extent an individual invests in human capital is determined 

by the inheritance of their parent. According to Galor and Zeira’s (1993, pp. 36) model, 

all generations of the highly-endowed (rich dynasty) individuals invest much in human 

capital, work as skilled workers and leave a large bequest, whereas those less-endowed 

individuals invest less in human capital, work as unskilled labour and leave less to their 

children.   

Finally, Galor and Zeira (1993) show that the distribution of initial wealth across 

individuals significantly affects aggregate economic activity in the short run, as imperfect 

capital markets restrict investment in human capital. They further show that these impacts 
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on economic growth tend to transmit to the long-run with the presence of indivisibilities 

in investment in human capital. According to them, the size of the impact will depend on 

the difference between the percentage of less-endowed and highly-endowed individuals 

in the country because of their varying capabilities in investment in human capital from 

less to high, respectively. Therefore, the initial distribution of wealth determines the 

aggregate level of investment in human capital, which in turn determines skilled or 

unskilled labour and hence the rate of economic growth.    

Based on models developed by Galor and Zeira (1993) and Benabou (1996), Aghion et 

al. (1999) develop a simple endogenous growth model to show how redistribution of 

wealth across individuals affects both the level of output and its rate of growth when 

capital markets are imperfect. Aghion et al. (1999, pp. 1622) argue that when credit 

markets are imperfect, the individuals behave as “producers themselves rather than 

rentiers”. In such a context, the aggregate output is determined by the “sum of output 

produced by each individual producer”. Therefore, they argue that when individual 

producers are constrained with credits, either from banks or from poor-functioning capital 

markets, the implementations of new investment projects (or entrepreneurial activity) are 

highly restricted. As a result, the amount that each producer can produce depends largely 

on their “own capital” stock. At the aggregate level, the amounts that all individual 

producers can produce depend on their relative positions in the distribution of wealth. If 

the distribution of wealth in a society is skewed to left (i.e. in favour of the rich), the 

aggregate level of output and its rate of growth are negatively affected. In the context of 

imperfect capital markets, Aghion et al. (1999) argue that redistribution from a capital-

rich individual to a capital-poor individual generates positive impacts rather than negative 

impacts on the aggregate productivity and growth. The reason for this is that the marginal 

productivity of investment of the highly-endowed individual is less than that of the less-

endowed individual, due to the presence of a desecrating rate of returns to individual 

investment. Therefore, Aghion et al. (1999, pp. 1622) emphasize that redistribution in the 

form of creating “investment opportunities” for less-endowed individuals, especially in 

the absence of “well-functioning capital markets”, will increase both aggregate 

productivity and growth. 

Aghion et al. (1999, pp. 1625) also examine how greater inequality leads to a decline in 

“aggregate incentives” towards the accumulation of wealth in the presence of an “ex-ante 

moral hazard”. The reason for this kind of behaviour is the poor commitments of less-

endowed borrowers to successful investment projects, due to their limited liability. The 
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presence of “ex-ante moral hazard” itself leads to the emergence of capital market 

imperfections. This means that when the proportion of total investment of a project 

belonging to a less-endowed borrower is relatively low, compared to what they have 

already borrowed, the amount of optimal effort given them to the success of the project 

will be less than the amount their lender expects them to do. This behaviour of borrowers 

in turn makes negative incentives on lenders. Therefore, in a context of high-income 

inequality, it is this ex-ante moral hazard that creates capital market imperfections; these 

incentives to investment in turn deteriorate, making a negative impact on the growth.   

By using the term “limited liability”, which drives the moral hazard, Aghion et al. (1999, 

pp. 1625) challenge the traditional view of the intrinsic negative relationship between the 

incentive effect of redistribution and growth. The reason for this is that there is an 

inevitable positive relationship between the effort given by a borrower to succeed in their 

investment project and with their amount of wealth. Hence, the larger the amount 

borrowed, the fewer are the incentives for the less-endowed borrower to succeed in such 

a project, due to the limited liabilities which constrain their repayment capacity. It means 

that the presence of the ex-ante moral hazard itself creates the capital market 

imperfections by developing negative incentives among lenders on the poor motivation 

of less-endowed borrowers to succeed with their investment projects.   

Therefore, Aghion et al. (1999, pp. 1625) note that borrowers need to be empowered by 

wealth with a redistribution through a lump-sum tax/transfer system to improve their 

“effort incentives” so that the positive effect of these incentives will be higher than that 

of the “negative incentive effect on lenders’ (banks’) efforts”. They argue that 

redistribution in such a context will indeed be “growth-enhancing” rather than growth-

retarding, as indicated by the traditional incentive considerations. However, according to 

these authors, this does not imply the absence of the traditional negative incentive impacts 

that could originate through distortionary (income) taxes imposed to finance 

distributional activities. Aghion et al. (1999, pp. 1631) suggest that the net impact of a 

distortionary tax policy on growth depends on to what degree the traditional “negative 

incentive impact” of a taxation is greater or smaller than “the positive incentive impact 

of the effort” of less-endowed individuals.  

There are also theoretical arguments of the impact of inequality on economic growth 

through macroeconomics volatility. Alesina and Perotti (1996) show that political 

instability resulting from the higher degree of inequality generates macroeconomic 



 

36 
 

volatility, which in turn makes negative impacts on the economic growth. According to 

Aghion et al. (1999), the inequality, which takes the form of unequal access to investment 

opportunities across individuals, affects the macroeconomic volatility directly.  

Aghion et al. (1999, pp. 1628) show that insufficient investment opportunities have 

resulted from the presence of imperfect capital markets tending to “generate persistent 

credit cycles”. According to these authors, only a fraction of active individuals in the 

population have the chance to invest in high-yield investment opportunities, which in turn 

create persistent credit cycles. This limited availability for investment opportunities arises 

due to various factors, such as the lack of the particular skills needed to implement 

projects and the connections to the sources of information, as well as the presence of 

investment indivisibilities. For this reason, those who have access to investment in high-

yield projects get much benefit during economic booms and, as a result, they accumulate 

investable funds. As the savings are high during the boom, a fraction of these savings 

becomes idle and is directed to investment in low-yield traditional technology. This in 

turn leads to a slump in the economy, lowering the interest rate. By reconstituting the 

borrowing capacity, a fraction of investors are rich enough to invest in high-yield projects, 

thus re-entering the economy for another boom. This process occurs cyclically. 

According to Aghion et al. (1999, pp. 1628), the presence of persistent credit cycles 

implies that there are unexploited production possibilities in the economy that are 

detrimental to long-run growth. They propose two kind of structural policies that a 

government can implement in order to move to a permanent boom situation, and hence, 

to achieve a continuous economic growth in the long run. The first structural policy that 

they suggest is to increase the credit multiplier process by reducing constraints on 

borrowing; the second is to ensure the equality of access to investment opportunities.   

Saint-Paul and Verdier (1993) develop an endogenous growth model to examine how 

economic growth is affected by the provision of public education as a means of 

redistribution determined by a political process. They show that redistribution in the form 

of the provision of public education not only stimulates growth but also reduces uneven 

income distribution across individuals through the development of human capital. These 

researchers identify the development of human capital as the main channel through which 

redistribution from public education affects economic growth. According to them, this 

occurs from the impact of public education, both on intra-generational redistribution and 

on the development of human capital. Their model consists of an infinity of non-

overlapping generations, with each generation living one period. There is a continuum of 
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individuals within each generation and each individual within the generation in period t 

has one child in period t+1. An individual in each generation can maximize utility from 

their own consumption at period t and from human capital stock of their child at period 

t+1. Individuals care about the stock of human capital of their children in an altruistic 

manner. The public education, which is financed by proportional income taxes, is 

provided in an egalitarian way to ensure the same level of service for all individuals. The 

only source of income inequality of an individual is the level of their human capital, which 

is generated partly from the inherited human capital of their parents and partly from the 

public education provided by the government.  

Saint-Paul and Verdier (1993) show that economic growth and income distribution are 

determined interdependently, due to the role of public education in human capital 

development. The provision of public education, which fosters the economic growth by 

the accumulation of human capital, is determined by the income distribution, which is 

shaped by the political process. The income distribution in turn is evolved by the 

equalizing impact of public education on the inter-generational transmission of human 

capital. As a result of this interdependence, Saint-Paul and Verdier (1993, pp. 406) show 

that “voting, education, growth, and income distribution all evolve endogenously” in their 

model. Saint-Paul and Verdier (1993, pp. 400) argue that the impact of income 

distribution on growth depends to what extent the median voter is economically-rich 

(poor), and to what extent they have political rights and uses those rights in the electoral 

process. This simply means that if the median voter is poor and if they do not hold 

democratic political rights to participate in the electoral process, then the presence of high 

income inequality may affect economic growth negatively. On the other hand, if they are 

poor and if they actively utilize their democratic political rights in participating in the 

electoral process, then Saint-Paul and Verdier (1993, pp. 406) show in their model that 

the presence of income inequality is growth enhancing. However, Saint-Paul and Verdier 

(1993, pp. 400) further show that the income inequality tends to decline with the 

expansion of public education, until the median voter becomes relatively rich. Once the 

median voter became rich, their political support for the provision of public education 

declines, and as a result the benefits of public education developing the level of human 

capital also decline.  

Galor and Moav (2004) develop a growth model, in the overlapping generation 

framework, that has endogenous replacement of physical capital accumulation by human 

capital accumulation when an economy transforms from its early stages of development 
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to a modern economic development. They combine both the traditional approaches of 

Kaldor (1957) and Bourguignon (1981) with the presence of the imperfect capital markets 

of Galor and Zeira (1993) to show how income inequality affects economic growth 

through individuals’ accumulation of physical and human capital. They show that income 

inequality positively affects economic growth at the early stages of development whereas 

income “equality” positively affects economic growth at later stages of development. The 

first effect occurs because income inequality channels resources to individuals who have 

higher marginal propensity for savings, thus having a higher rate of physical capital 

accumulation as the engine of a higher economic growth. The second effect occurs 

because the later stages of development demand for skilled personnel are complimentary 

to physical capital, for which the rate of returns is comparatively low. This in turn 

generates the accumulation of human capital as the driving force of modern development. 

Galor and Moav (2004) argue that those societies with fewer credit constraints and more 

equal income distributions tend to develop more human capital accumulation, which in 

turn results in higher long-run economic growth rates. 

Keefer and Knack (2002) and Gupta (1990) argue that socio-political instability is one of 

the main channels through which inequality negatively affects economic growth in the 

long term. That is, the presence of initial inequality of wealth and income is assumed to 

generate socio-political instability (SPI), which in turn is assumed to lower investment 

and growth. According to Keefer and Knack (2002), this occurs because the increased 

polarization increases the uncertainty of government decisions and their implementations. 

Gupta (1990) argues that the SPI increases the possibility for three forms of violence: 

violence against the government, repression by the government against the anti-

government mass protests, and divisions within the regime. Therefore, it is assumed that 

the SPI reduces the legal security of property rights, increases uncertainty, and decreases 

the productivity of labour and capital. Thus, wealth or income inequality is assumed to 

have a negative impact on investment and growth in the long term.  

A summary of these theoretical studies is given in Table A2.2 in an Appendix to this 

chapter. 
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2.3 Review of empirical studies 

 

In this section, I conduct a comprehensive review of the published empirical research 

works that examine the various relationships between economic growth, fiscal policy and 

income inequality. The methods used in the published empirical research can be broadly 

classified into three groups: (1) computable general equilibrium (CGE) analysis, (2) tax-

benefits-incidence analysis, and (3) partial equilibrium analysis (regression-based 

analysis).  

(1) Computable general equilibrium (CGE) analysis 

A number of empirical studies in the literature relate to the macroeconomic and 

distributional effects of fiscal policy (e.g. fiscal reforms, tax reforms) using CGE models 

(e.g. Amir et al., 2013; Capolupo, 2000; Pecorino, 1995). One common aspect of CGE 

models is that they obtain (or sometimes assume) values for the parameters which lack 

the “time context” associated with policy change; hence they miss the opportunity to 

examine the behavioural relationship of variables over time (Charney and Vest, 2003, pp. 

22). That is, the calibration process in the CGE models merely assign values that fit the 

data; as a result it is impossible to test the (statistical) validity of a particular variable on 

the phenomenon concerned, such as the effect of a tax reform on economic growth 

(Charney and Vest, 2003).   

(2) Tax-benefits-incidence analysis  

Tax-benefits incidence analysis also has its limitations (e.g. Goñi, et al., 2007; Haughton, 

2005; Engel et al., 1999). For example, the inability to capture behavioural responses of 

variables in such models is one of the biggest disadvantages. As a result, fiscal policy 

transmission mechanism cannot be properly captured. Because of this, the policy 

implications derived from tax-benefits-incidence analysis could be overestimated and 

biased.      

(3) Partial equilibrium analysis  

Due to the limitations associated with both tax-benefits-incidence analysis and 

computable general equilibrium analysis, I review studies based only on partial 

equilibrium analysis (studies based on regression models). The theoretical arguments 

regarding the impact of fiscal policy on economic growth and on income inequality, 

which are common to all of these three approaches, have already been discussed in 
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Section 2.2. Most of the studies using partial equilibrium analysis have been conducted 

by considering either growth or inequality effects of fiscal policy, separately, rather than 

as joint determinants. 

2.3.1 Review of empirical studies based on partial equilibrium analysis 

 

Since my/this research is mostly focused on the links between economic growth, income 

inequality and fiscal policy, I focus this review on the published empirical works that take 

into account the following four nexuses: 

(a). Economic-growth–income-inequality–fiscal-policy nexus; 

(b). Income-inequality–fiscal-policy nexus; 

(c). Economic-growth–fiscal-policy nexus; and 

(d). Economic-growth–income-inequality nexus. 

 

(a) Economic-growth–income-inequality–fiscal-policy nexus 

Only a few studies consider the three macroeconomic variables (economic growth, 

income inequality and fiscal policy) as a joint determination process within the 

framework of a simultaneous equations model (SEM) using cross-country panel data or 

time series data. Using an unbalanced panel data of 21 high-income OECD countries for 

the period 1972–2006, Muineolo-Gallo and Roca-Sagales (2013) examine the 

determination of economic growth, income inequality and fiscal policy interdependently. 

Muineolo-Gallo and Roca-Sagales (2013) find evidence supporting the presence of a 

trade-off between efficiency and equity, as distributive expenditure and direct taxes 

(regardless of how they are financed) reduce both economic growth and net income 

inequality. They find that the only fiscal policy component able to break this trade-off is 

that of non-redistributive expenditures, because a reduction of non-redistributive 

expenditures stimulates economic growth and reduces income inequality, regardless of 

how it is financed. 

Liu and Martinez-Vazquez (2015) examine to what extent the design of tax structures of 

both developed and developing countries determines the potential trade-off between 

efficiency and equity. Their study covers 150 countries during the 1970–2009 period, 

with five-year averages of data to account for business cycle fluctuations and 

measurements errors. They conclude that there is a trade-off between growth and 

inequality in terms of direct taxes. That is, direct taxes such as personal and cooperate 

income taxes are more harmful for economic growth, although they improve income 



 

41 
 

distribution. Their study also finds that indirect taxes tend to increase inequality in 

expenditure. 

Davtyan (2014) examines the interrelationship between economic growth, income 

inequality and fiscal performance (government net lending/borrowing) for the UK, the 

USA and Canada over the period from 1960 to 2010 based on annual time series data. 

Davtyan (2014) concludes that fiscal policies of these countries should be designed with 

caution mainly due to two reasons: (1) government spending reduces growth through 

crowding out, and worsens fiscal performance, and (2) the dominant impact of indirect 

taxation leads to raise income inequality.   

Muineolo-Gallo and Roca-Sagales (2011) examine the impact of different fiscal policy 

components on economic growth and income inequality using an unbalanced panel of 43 

upper-middle- and high-income countries for the period from 1972 to 2006. They find 

evidence for the presence of a trade-off between efficiency and equity. This is because an 

increase in current government expenditure reduces income inequality at the cost of 

economic efficiency. This impact is severe when the current expenditure is financed by 

increasing direct taxes. Their study concludes that the only fiscal policy that helps policy 

makers to resolve this confrontation is public investment, because an increase of public 

investment leads to a decline in income inequality without harming economic growth, 

regardless of the mode of financing, either increasing direct or indirect taxes. 

Ramos and Roca-Sagales (2008) examine the long-term effects of fiscal policy on 

economic growth and income inequality in the UK from 1970 to 2005. Their study finds 

that an increase in public spending and direct tax income decreases both economic growth 

and income inequality, whereas an increase in indirect tax income increases income 

inequality. Hence, they find evidence supporting the presence of the standard efficiency–

equity trade-off. That is, the smaller the size of the public sector, the larger the size of the 

income but the less equally distributed. However, Ramos and Roca-Sagales (2008) find 

that the impact of direct tax on inequality is insignificant. They also find that indirect 

taxation is the only fiscal policy that breaks this trade-off: reducing it leads to a decline 

in income inequality without having harmful effects on economic growth.  

(b) Income-inequality–fiscal-policy nexus 

Herault and Azpitarte (2015) examine the changes in the redistributive effects of the 

Australian tax-benefit system, based on a tax-benefit decomposition method (a calculator) 

to quantify the separate contributions of taxes and benefits to overall redistribution.  The 
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data of their study are from the Australian Survey of Income and Housing Costs for the 

period 1994–2009. Herault and Azpitarte (2015) conclude that the redistributive effects 

of tax and benefits in Australia have declined sharply from 1990 onwards. 

With the estimation of concentration coefficients for tax and transfers of 30 OECD 

countries during 1995–2005, Whiteford (2012) finds that the cash transfers and the direct 

tax system in Australia are the most efficient, in terms of reducing income inequality, 

compared to those of any other OECD country.   

Using a dynamic fixed effects panel error-correction model with data from 50 individual 

U.S. states covering the period 1976–2006, Hayes and Vidal (2015) examine the impact 

of state spending and the tax system on state-level income inequality and on the average 

incomes of families in different economic groups. They find that fiscal policy tools have 

different effects on income inequality and incomes of different economic groups, 

depending on how such policies are implemented. Their results show that state-level 

income inequality is reduced when unemployment compensation and cash assistance 

spending as well as corporate tax are increased. These authors conclude that states’ fiscal 

policies can be effectively used to reduce income inequality and to improve the economic 

status of the poorest people.  

Agnello and Sousa (2014) examine the impact of fiscal consolidation on income 

inequality in 18 industrialized countries over the period 1978–2009. Their study finds 

that, on the whole, austerity packages are regressive, as income disparity is broadened 

during the period of their implementation. Their study also finds that austerity measures, 

driven by spending cuts such as a reduction of government consumption in the form of 

wage bills, cuts in social transfers, and welfare payments, increase income inequality, 

whereas such measures driven by increases in taxes reduce income disparity. The study 

further discovers that consolidation plans make wider income disparity when such 

programs are implemented after banking crises, during the period of high inflation and 

low economic growth. 

Claus et al. (2012) examine the role and the effectiveness of redistributive fiscal policies, 

such as government tax and expenditure policies, on income inequality in a selection of 

20 countries from Asia and 130 countries from the rest of the world over the period 1970–

2009. On the whole, they find that government spending is more effective than the tax 

system in reducing income inequality, although it seems to be generally progressive. 
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Specifically, they also find that personal income tax significantly reduces income 

inequality in Asia and in the rest of the countries.   

(c) Economic-growth–fiscal-policy nexus 

Alcantar-Toledo and Venieris (2014) examine the effects of fiscal policy on economic 

growth in the presence of socio-political instability (SPI). Specifically, the aim of their 

study is to investigate how and to what degree SPI, fiscal instruments (government 

spending and taxes) and income distribution affect economic growth.  They argue that the 

uncertainty generated by SPI has adverse effects on investment and saving decisions, 

which in turn retard economic growth. The study uses data from 21 developed and 41 

developing countries over the period 1980–2000. Their study finds that SPI significantly 

and negatively affects the rate of capital accumulation. They conclude that SPI, fiscal 

policy and income distribution affect the rate of economic growth and that an economy 

is in a poverty trap when SPI is high, regardless of the effective implementation of fiscal 

policies.   

Using sign-restricted SVAR models, Jha et al. (2014) examine the countercyclical impact 

of government tax and spending on economic growth in 10 selected emerging Asian 

countries during the period 1977–2009. The main objective of their study is to identify 

the type of fiscal policy, whether tax cuts or higher spending that stimulates future 

economic growth, especially in the presence of business cycles. Their study finds that 

fiscal policies with tax cuts have greater countercyclical impacts on output than those 

policies with increased government spending. In addition, these authors conclude that 

output multipliers generated through deficit-financed tax cuts stimulate economic growth 

whereas output multipliers generated through deficit-spending do not have significant 

positive effects on the economic activity.     

Under a SVAR approach using quarterly data for the period 1990: 1–2008: 4, Kofi (2011) 

investigates the impact of fiscal policy on real economic growth and on interest rates in 

South Africa. The estimated impulse response functions reveal that the response of 

economic growth to shocks in fiscal variables seems modest and persistent whereas the 

response of interest rate to these shocks appears to be substantial and temporary. 

Based on an endogenously determined production function approach, Kamps (2005) 

estimates a SVAR model for 22 OECD countries to investigate the impact of public 

capital on economic growth and employment using annual time series data for the period 

1960–2001. The study finds that the response of private capital to a shock to public capital 
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is positive for all the OECD countries concerned. The study concludes that the public 

capital is productive, since the long-run elasticity of output with respect to public capital 

in SVAR models for most of the OECD countries is positive, but it is insignificant in 

terms of employment generations. 

Romer and Romer (2010) estimate tax multiplies of the US for the period 1945–2007 

using a SVAR method based on a narrative identification of shocks (54 Presidential 

speeches and Congressional records). Romer and Romer (2010) find, from their baseline 

model, that a 1% increase of the tax to GDP ratio reduces GDP by 3% over the next three 

years. They conclude that these negative output effects of taxation are assumed to be due 

to supply-side effects whereas the speed of the effects is assumed to be driven by demand-

side effects.   

Based on a SVAR model that uses Cholesky decomposition as the main identification 

method, Perotti (2012) estimates tax multiplies of the US for the period 1945: I–2009: 

IV. Perotti (2012), who specifies the VAR, allowing for a different impact of the 

discretionary and endogenous components of taxation, finds on average that a 1% 

increase in the ratio of direct tax income to GDP reduces GDP by about 1.3 percentage 

point after three years. 

Based on a SVAR model using narrative measures of exogenous changes in taxes (i.e. by 

proxying structural tax shocks with narratively identified tax liability changes) as the 

main identification method, Mertens and Ravan (2013) estimate the output effects of 

changes in average personal income tax rates and the output effects of changes in average 

corporate income tax rate in the US during 1950: I–2006: IV. They find that short-run 

output effects of tax shocks are large and therefore it is important to consider different 

types of taxes when assessing their impact on the labour market and on the expenditure 

component in the short run. 

Neicheva (2006), who examines the short-run output effects of government expenditure 

in Bulgaria over the period 1998–2004, estimates an OLS regression model for the 

relationship between economic growth and the different components of cyclically 

extracted (using HP filter method) fiscal policy that capture the discretionary changes in 

the fiscal stance. This researcher finds that public investment has a positive effect on 

economic growth whereas government consumption and transfers have negative effects 

(non-Keynesian influence) on short-term output. 
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Ricci-Risquete and Ramajo (2015) examine the effects of total tax income and total 

government expenditure on the real GDP in Spain, based on a vector error correction 

model using quarterly monetary and fiscal data for the period 1978–2009. They find 

evidence of the presence of Keynesian output effects, in terms of total government 

expenditure in the short-term, but of non-Keynesian effects in the medium to long run. 

That is, they find that the total government expenditure has a positive impact on real GDP 

in the short term while it has a negative effect in the long term. They also find that total 

government receipts have a positive effect on real GDP, indicating the presence of non-

Keynesian effects.     

Perotti (2004) examines the effects of fiscal policy on economic growth, inflation and 

interest rates using a SVAR model for 5 OECD countries and quarterly data over the 

period 1960:1–2001:4. The countries considered include Australia, Canada, West 

Germany, United Kingdom and United States. Perotti (2004) finds that a shock to net 

taxes and government spending generates, respectively, positive and mixed results for the 

per capita income in most countries studied.  

Baldacci et al. (2004), using 39 selected low-income countries over the period 1999 to 

2001, examine the relative effectiveness of investment and factor productivity as two 

economic channels through which fiscal policy transmits its effects on economic growth. 

They find that, in these low-income countries, the factor productivity is the main channel 

through which fiscal policy transmits its effects on economic growth. Private investment, 

which is the main fiscal policy transmission channel in high-income countries, is four 

times less effective here than the factor productivity as a channel for enhancing economic 

growth. 

Using a SVAR model with Cholesky decomposition as the main identification method, 

de Castro (2003) examines the impact of public expenditure on output in Spain for the 

period 1980:1–2001:2 and finds that public expenditure has a moderate positive impact 

on the output in the short term, while the expansion of public expenditure reduces output, 

private consumption and investment in the medium term. de Castro (2003) concludes that 

the results support the presence of non-Keynesian effects, which can be understood by 

both the demand- and supply-side explanations, in terms of the effects of public 

expenditure on output.   

Alesina et al. (2002) examine the effects of fiscal policy (total and disaggregated 

government expenditures and those of tax revenues) on profits and on investment in 18 
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OECD countries for the period 1960–1996. They estimate a panel vector autoregressive 

(VAR) model, allowing for country fixed effects and for country-specific linear and 

quadratic trends. They find that the estimated coefficients of all spending variables are 

highly significant with a negative sign and substantial in magnitude in terms of the profits 

and investment equations. This indicates that government spending components, 

particularly the wage component, significantly reduce profits and investment in OECD 

countries. They identify this transmission channel as a labour market channel through 

which fiscal policy transmits its influences on labour costs, profits and, as a consequence, 

investment. They find that various types of taxes also reduce profits and investment, but 

the negative effects of government expenditure are larger than those of taxes. On the 

whole, they conclude that their results provide evidence for the presence of non-

Keynesian effects of fiscal adjustments in OECD countries.  

Bleaney et al. (2001) examine the validity of the endogenous growth theory on the 

premise that the government expenditure and taxation will have both temporary and 

permanent impacts on economic growth. To investigate this, they use panels of annual 

and period-averaged data for 22 OECD countries over the period 1970 to 1995. Their 

study concludes that the signs of the fiscal variables are consistent with theory. When 

financed by a mixture of non-distortionary taxation and non-productive expenditure, the 

productive expenditures positively and significantly affect economic growth, whereas 

distortionary taxation significantly reduces economic growth. 

Kneller et al. (1999) examine the impact of fiscal policy on economic growth in a panel 

of 22 OECD countries during 1970–1995, based on five-year averages of data. The main 

objective of their study is to test the validity of public policy endogenous growth theory 

by avoiding the biases to the parameter estimates attached to the implicit financial 

variables. They find strong evidence to support the public finance endogenous growth 

model when the government budget constraint is correctly specified. Specifically, they 

find that distortionary taxation is harmful to economic growth whereas non-distortionary 

taxation makes/has no impact on the growth. The negative impact of non-productive 

expenditure on growth is higher when it is financed by distortionary taxes. When 

productive expenditure is financed by both non-distortionary taxation and non-productive 

expenditure, it makes a significant positive effect on economic growth. The study 

concludes that economic growth is positively affected when distortionary taxes are 

reduced or when productive expenditures are increased. 
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Using statistical analysis, and a detailed analysis of 10 cases, Alesina and Ardagna (1998) 

examine the presence of non-Keynesian effects in terms of fiscal adjustments in 20 OECD 

countries over the period 1960–1994. They conclude that fiscal tightening produces non- 

Keynesian expansionary effects, basically through demand and supply sides. In the first 

channel, they identify an increase in consumption and investment, which has resulted 

from the positive wealth effect, reduction of the interest rate and inflation. According to 

Alesina and Ardagna (1998), the supply-side channel is the most effective channel in 

influencing the output. That is, cuts in public employment, transfers and government 

wages result in more efficient labour markets and boost the supply side, creating a long-

lasting impact on output.     

In the context of endogenous growth theory, Mendoza et al. (1997) examine the effect of 

the super-neutrality of tax policy in influencing economic growth. Specifically, Mendoza 

et al. (1997) investigate whether endogenous growth theory supports the hypothesis that 

changes in tax policy, through their impacts on labour income, capital income and 

consumption, have significant effects on investment and negligible effects on growth. 

They estimate two separate regressions for growth and investment using the OLS method, 

based on five-year averages of data from 18 OECD countries over the period from 1965 

to 1991. They find that capital and labour tax rates have strong and significant negative 

effects on investment whereas consumption tax rate has a significant positive effect on 

investment. They also find that not all tax rates affect economic growth significantly. The 

only variable that makes a significant positive effect on growth is that of the years of 

secondary schooling, which is used as a proxy for the human capital. Accordingly, these 

authors find evidence to support the super-neutrality conjecture and the predictions of 

endogenous growth models. However, when annual data is used instead of five-year 

averages, they find some evidence of the growth effects of taxation. 

Using both the averaged (two decades) data from a cross-section of 100 countries for the 

period 1970–1988 and the data from a panel of 28 developed countries for the period from 

1870 to 1988, Easterly and Rebelo (1993) examine the association between measures of 

fiscal policy, the level of development and the rate of growth. They estimate different 

models for the growth rate of per capita GDP and the ratio of private investment to GDP, 

considering those as dependent variables of separate regressions using the OLS method. 

They find evidence supporting a strong relationship between fiscal policy and the level 

of development. They observe that the level of development in developed countries 

depends on income taxes whereas the taxes from international trade are one of the main 
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sources of income in poor countries. They also find that fiscal policy is affected by the 

rate of population growth and that economic growth is positively affected by public 

investment in transport and communication. On the whole, Easterly and Rebelo (1993) 

emphasize that it is hard to isolate the effects of taxation on economic growth and 

investment.  

Barro (1990) examines his public-finance endogenous growth theory on the impact of 

government productive expenditure (i.e. expenditures on infrastructure services such as 

transportation, water, electric power, education, health and on property rights 

enforcements etc.) and of government non-productive expenditure (i.e. government 

transfer payments, subsidizing foods etc.) on economic growth. His theoretical 

proposition is that when a government increases its productive expenditure it enters into 

the broader concept of production function, having constant returns to scale, which in turn 

has positive effects on long-run economic growth by enhancing the productivity and 

efficiency of private production. However, as the government consumption expenditure 

enters into the utility function, it generates negative effects rather than positive effects on 

the growth. As explained earlier, the impact of both productive and non-productive 

expenditures on economic growth, according to Barro (1990), depends on how they are 

financed. Using data from 76 countries over the period from 1960 to 1985, he finds 

evidence to support the theoretical proposition that government productive expenditure 

enhances economic growth whereas government consumption retards growth.  

Having incorporated government budget constraint into growth regressions, Miller and 

Russek (1997) examine the effects of fiscal policy on economic growth. Their aim is to 

measure how, and to what degree, a change in government expenditure (i.e. defence, 

health, education etc.) financed by taxes and other expenditures, or by debts, affects 

economic growth. Their sample consists of the annual data from 1975 to 1984 for 39 

developed and developing countries. Miller and Russek (1997) estimate relevant models 

using the OLS method and find that the components of government expenditure and the 

ways in which it is financed affect the rate of economic growth significantly. They find 

that an increase in debt-financed government expenditure retards economic growth in 

developing countries, whereas an increase in tax-financed government expenditure 

stimulates it. In contrast, the economic growth in developed countries is not affected by 

the former mode of financing whereas the latter retards it. According to Miller and Russek 

(1997, pp. 612), this different effect of the modes of financing on growth reflects the 
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“money-financed” versus “bond-financed” spending strategies that are followed by 

developing and developed countries, respectively.   

Ahmed and Miller (2000) examine the effects of tax- and debt-financed government 

expenditure on investment based on data from 39 developed and developing countries 

over the period from 1975 to 1984. Except for the dependent variable (private investment 

as a ratio of GDP), their model specifications, fiscal variables, control variables, sample 

structures (full sample 39 countries, including 23 developing and 16 developed countries) 

and their estimation method are similar to those in the study done by Miller and Russek 

(1997). Ahmed and Miller (2000) find that the positive effects of debt-financed 

government expenditure on investment is offset when such expenditure is financed by 

taxes in developing countries. They also find that both tax-financed and debt-financed 

government expenditures crowd out investment in developed countries. However, 

according to their results, the larger crowding-out effects are generated when a taxed-

financing strategy is used in both types of countries. Ahmed and Miller (2000) 

specifically find that, irrespective of the mode of financing used in developing countries, 

government expenditure on transport and communication stimulates investment whereas 

such expenditure on social security and welfare reduces it.   

(d) Economic-growth–income-inequality nexus 

Kennedy et al. (2017) examine the impact of income inequality on economic growth in 

Australia. Controlling for the effects of investment in physical and human capital on 

income inequality, they estimate a generalized method of moments (GMM) model using 

annual time series data from eight states and territories in Australia for the period 1986–

2013. They find that income inequality has a statistically significant negative impact on 

economic growth.   

Herzer and Vollmer (2012) examine the impact of income inequality on per-capita 

income using heterogeneous panel cointegration techniques with annual time series data 

from 46 countries over the period 1970–1995. They find that income inequality has a 

negative long-run effect on per capita income (hence on long-term economic growth), 

both for the sample as a whole and for developed and developing countries respectively.  

Lundberg and Squire (2003) examine the determinants of growth and income inequality 

in a simultaneous equations (SEM) framework using 2SLS, 3SLS, and the Keane and 

Runkle 3SLS methods for selected 147 countries over the period 1960 to 1990. They 



 

50 
 

conclude that economic growth should be identified with its distributional aspects rather 

than separating the distributional issues from growth.  

Barro (2000) examines the relationship between income inequality, economic growth and 

the rate of investment, based on the average data of these variables, taken from 84 

countries over three decades: 1965–1975; 1975–1985; and 1985–1995. His study, which 

groups developing countries into “poor” if per capita income is less $2000 and “rich” if 

per capita income is above $2000, finds that economic growth is negatively affected by a 

higher level of inequality in poor countries whereas it is positively affected in rich 

countries. On the whole, Barro concludes that there is very little empirical evidence on 

the relationship between growth, inequality and investment.  

Li and Zou (1998) examine the impact of income inequality on economic growth, based 

on cross-country panel study using five-year averages of data from 1960 to 1994 for 46 

countries. They conclude that income inequality is significantly and positively associated 

with economic growth. They emphasise that the traditional arguments, of marginal 

propensity to savings and incentives to work, for the presence of a positive relationship 

between economic growth and income inequality are justified in their model. 

Alesina and Rodrik (1994) find empirical evidence supporting the validity of their 

theoretical finding that societies with more unequal income distributions tend to 

redistribute more due to political pressures and thus such policy decisions ultimately 

make negative effects on long-run economic growth due to economic distortions of 

increased taxes. These authors argue that if there is a larger fraction of people with poor 

access to productive resources of the economy, there will be a strong demand for 

redistribution from such societies. Accordingly, such a process may ultimately have 

negative impacts on the economy, due to distortionary effects associated with 

redistributive policies.   

Several other empirical studies done during the 1990–2000 period explore the impact of 

inequality on economic growth and investment. I present here the common features of a 

few selected studies, namely those of Keefer and Knack (1995), Bourguignon (1994), 

Clarke (1992), Perotti (1992, 1996), and Persson and Tabellini (1992). The dependent 

variable of most of these studies is either the average growth rate, calculated over a 

twenty-year period per capita GDP, or investment as a proportion of GDP. The 

independent variable concerned in each study is income/land inequality or income share 

of the third and/or fourth quintile calculated for the 1960s. Five other common control 
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variables are typically included: (1) the initial GDP in the 1960s, (2) the school enrolment 

proportion in the children’s population or the average years of schooling by gender types 

or life expectancy as a proxy for the stock of human capital, (3) dummy variables for 

democracy/political system/political instability, (4) the population growth or fertility rate 

and (5) the regional dummies. The OLS and/or the 2SLS for the reduced form linear (with 

and without fixed and random effects) regression are the common estimation methods 

used in these studies. Although these models are estimated, based on a variety of data sets 

and time periods, and on different forms of incomes in measuring income inequality, the 

results obtained by these different authors for their models confirm that income inequality 

always has a significant negative impact on economic growth or investment.  

A summary of these other reviewed empirical studies is given in Table A2.3 in an 

appendix to this chapter.   

 

2.4 Summary  

 

The main objective of this chapter has been to conduct an extensive literature review of 

both theoretical and empirical studies that would help to identify the research questions 

of the study, to identify the research gap, and to provide a concrete rational for the 

development of an empirical econometric model for the present study. Accordingly, 

Section 2.1 was devoted to review the theoretical studies that examined the relationship 

between fiscal policy, economic growth and income inequality. Section 2.2 was allocated 

to a review of the empirical studies that investigated the joint determination of economic 

growth, income inequality and fiscal policy. These studies were grouped under four sub-

categories: (1) the economic-growth–income-inequality–fiscal-policy nexus; (2) the 

economic-growth–fiscal-policy nexus; (3) the fiscal-policy–income-inequality nexus; 

and (4) the economic-growth–income-inequality nexus. 
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Chapter 3  

Development of Econometric Model and Hypotheses  
 

3.1 Introduction 

 

In this chapter, I first develop a system of simultaneous equations (SSEs) involving the 

three macroeconomic variables: (1) economic growth, (2) income inequality and (3) fiscal 

policy. Six hypotheses are developed from the literature in such a way that they can be 

parameterized and tested on the individual system coefficients of the SSEs to find answers 

to the research questions, which are reproduced from Section 1.2 (Chapter 1).   

Main research question:  

Is there empirical evidence for fiscal policies involving a trade-off between equity and 

growth?  

Specific research questions: 

(1) To what extent do direct taxation receipts affect income inequality? To what 

extent do indirect taxation receipts and non-redistributive expenditures affect 

income inequality?   

(2) Do redistributive expenditures reduce income inequality? If so, what is the most 

effective way of financing redistributive expenditures, e.g. financed by increasing 

direct taxes or debt, in terms of achieving equity objectives?  

(3) Do non-redistributive expenditures reduce economic growth? If so, what is the 

relatively less harmful way of financing non-redistributive expenditures, e.g. 

financed by increasing direct taxes or debt?  

(4) Has income inequality been harmful to economic growth? 

(5) Does economic growth reduce income inequality?  

 

This chapter is organized as follows. In Section 3.1, I discuss the econometric model, 

which is to be developed based on the findings of both theoretical and empirical reviews 

discussed in Chapter 2. In Section 3.2, I develop the hypotheses of the study. A summary 

of Chapter 3 is presented in Section 3.3. 
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3.2 The econometric model 

 

It is clear from the theoretical studies reviewed in Chapter 2 that the determination of 

economic growth, income inequality and fiscal policy is a complex phenomenon. In order 

to simplify such complexity, I construct a triangular framework by considering the nine 

theoretical models discussed in Chapter 2. Accordingly, Figure 3.1 shows how economic 

growth, income inequality and fiscal policy are interrelated according to different 

theoretical constructs. The upper-case letter “M” with a number in Figure 3.1 represents 

a particular theoretical model; that with a lower-case letter shows that more than one 

relationship is attached to the model. Arrows show the direction of the relationship. The 

positive and negative signs given in brackets (+) and (-) show the sign of the impact.  

The theoretical propositions considered for the construction of Figure 3.1 are based on 

the literature review and are not intended to be taken as derived independently. 

Irrespective of different contradictions between the assumptions of the various theoretical 

models, their arguments on the presence of different causal relationships are considered 

in Figure 3.1. I assume that this figure does not have internal contradictions, as it shows 

only the causal relationships between the variables of the respective theoretical models. 

For example, if theory 1 says X affects Y and if theory 2 says Y affects X, then I assume 

a potential bidirectional relationship between X and Y. If I considered only a 

unidirectional relationship instead of a bidirectional relationship according to theory 1 or 

2, the SSEs to be developed will suffer from a serious misspecification error. 
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M3 (+) 

M7b (-) 

M6 (+/-) 

M9d (-) 

Theoretical models  

Model M1: Wagner’s law  

Model M2: Ricardian hypothesis 

Model M3: Keynesian economic model  

Model M4: Kuznets hypothesis 

Model M5: Neoclassical economic growth models  

Model M6: Public-finance endogenous growth model  

Model M7: First-generation politico-economic models of growth and 

inequality 

Model M8: Second-generation politico-economic models of growth 

and inequality; and 

Model M9: New endogenous growth models. 

. 

 

M5b (-) 

M8b (+) 

M9c (+) 

M5a (+) 

M9a (-) 

M4 (+/-) 

M7c (-) 

M9b (+) 

 

                                                                                                

 

   

                                                        

 

  

 

Source: Author 

Figure 3.1 Theoretical constructs of the interrelationship between economic growth, income inequality and fiscal policy in a tri-

angular framework  

 

M1 (+) 

M8a (-) 

M7a (+) 

Economic growth 

 

Income inequality Fiscal policy 
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The theoretical models presented in Figure 3.1 have already been explained in Section 

2.1 in Chapter 2. They are briefly discussed here to show in what ways each of this 

theoretical model interrelates fiscal policy, economic growth and income inequality. 

Wagner's law (M1) 

Wagner's law (Model M1 in Figure 3.1) suggests that an expansion of economic activity 

constantly increases government spending (fiscal policy) [shown by M1 (+)] (Lamartina 

and Zaghini, 2011). Furthermore, an expansion of the tax base that is associated with an 

increase in economic growth is also assumed to increase tax income. 

The Ricardian equivalence hypothesis (M2) 

The Ricardian equivalence hypothesis (Model M2) states that fiscal policy has no impact 

on aggregate demand and hence on economic growth (Bernheim, 1987). Thus, M2 is not 

included in Figure 3.1.  

The Keynesian economic model (M3) 

The Keynesian economic model (Model M3) claims that the government’s investment 

and consumption expenditures, financed by debt stimulate aggregate demand, which in 

turn promotes economic growth [shown by M3(+)] (Keynes, 1936). This process is well 

known as the Keynesian multiplier process operating specifically in the short term.  

The Kuznets hypothesis (M4) 

Model M4 represents the Kuznets hypothesis (Kuznets, 1955, 1960), which postulates 

that economic growth increases income inequality at the early stages of development and 

reduces it at the later stages of development [shown by M4(+/-)]. Hence, the expected 

signs of the impact of economic growth on income inequality may be positive or negative, 

depending on the level of the economic development.  

Neoclassical economic models (M5) 

The neoclassical economic models (Model M5) introduced by Kaldor (1956, 1957), 

Stiglitz (1969), Bourguignon (1981), and Mirrlees (1971) imply a unidirectional 

relationship with a positive impact of income inequality on economic growth [shown by 

M5a (+)].The main driver of this relationship is the presence of both the marginal 

propensity to save and the investment indivisibilities of the rich (Kaldor 1956, 1957; 

Stiglitz, 1969; Bourguignon, 1981). That is, the concentration of wealth in favour of the 

rich is expected to boost economic growth and hence it is better for everyone (the so-
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called trickle-down principle). These models also suggest a unidirectional relationship 

with a negative impact of fiscal policy on economic growth [shown by M5b (-)], 

indicating the presence of the negative growth effects of distortionary (direct tax) taxation 

on working, saving and investing (incentive considerations) (Mirrlees, 1971). The 

theoretical models, developed within the framework of neoclassical growth models on 

the presence of non-Keynesian effects of fiscal policy, also show that fiscal policy (direct 

taxes and government expenditure) has negative effects on the long-term economic 

growth [shown by M5b (-)] (Bertola and Drazen, 1993; Giavazzi and Pagano, 1996; 

Alesina et al., 2002: Alesina and Ardagna, 1998).  

The public-finance endogenous growth model (M6) 

The public-finance endogenous growth model (Model M6) claims that fiscal policy has a 

unidirectional relationship with the economic growth (Barro, 1990; Barro and Sala-i-

Martin, 1992, 1995). According to this model, the impact of fiscal policy on economic 

growth may have both negative and positive effects [shown by M6 (+/-)], depending on 

three factors: (1) the types of government expenditures (i.e. productive vs non-

productive), (2) the way they are financed, and (3) the size of the government relative to 

GDP.  

First-generation politico-economic models of growth and inequality (M7) 

The first-generation politico-economic models of growth and inequality (Model M7) 

suggest a unidirectional relationship running from income inequality to economic growth 

through fiscal policy (Alesina and Rodrik, 1994; Persson and Tabellini, 1994, 2000; and 

Bertola, 1993). These models emphasize that the extent of income inequality, through a 

political mechanism, generates positive effects on the rate of redistribution [shown by 

M7a (+)] associated with higher taxation. These higher taxes, through an economic 

process, are expected to have negative effects on economic growth [shown by M7b (-)]. 

Furthermore, Bertola (1993) suggests that economic growth reduces income inequality 

[shown by M7c (-)] when investment-enhancing policies are implemented as those 

policies have positive effects on optimal savings and investment decisions. 

Second-generation politico-economic models of growth and inequality (M8) 

The second-generation politico-economic models of growth and inequality (Model M8), 

introduced by Benabou (1996, 2000, 2004), emphasize two types of relationships: (1) a 

bi-directional relationship between income inequality and fiscal policy [shown by M8a (-
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)], and (2) a unidirectional relationship from fiscal policy to economic growth [shown by 

M8b (+)]. This two-way relationship is mainly driven by the accumulation and political 

mechanisms. In contrast to the traditional view, Bénabou (2000) highlights the presence 

of a negative, rather than a positive, relationship between inequality and redistribution in 

the long term [shown by M8a (-)]. In the absence of complete credit and insurance 

markets, this lower rate of redistribution persistently increases income inequality because 

of the wealth constraints on investment, in human or physical capital, by the capital 

constrained agents (Bénabou, 2000). The lower accumulation process determined by 

lower redistribution negatively affects the rate of economic growth [shown by M8b (+)].  

New endogenous growth models (M9) 

Model M9 represents the new endogenous growth models with imperfect capital markets 

introduced by Galor and Zeira (1993), Aghion et al. (1999), Saint-Paul and Verdier 

(1993), and Galor and Moav (2004). Galor and Zeira (1993) and Aghion et al. (1999) 

postulate that income inequality negatively affects economic growth because of the 

presence of diminishing returns to individual investments and to the inter- and intra-

generational transmission of wealth [shown by M9a (-)]. The models of socio-political 

instability (SPI) on economic growth also show that income (and wealth) inequality has 

negative impacts on investment and on economic growth in the long term (Keefer and 

Knack, 2002; Gupta, 1990). This is mainly due to the negative effects of inequality on 

property rights, economic/political uncertainty, and the productivity of labour and capital. 

Aghion et al. (1999) suggest also that the skills-biased technological development and 

non-inclusive growth policies increase income inequality [shown by M9b (+)]. Saint-Paul 

and Verdier (1993) and Galor and Moav (2004) claim that redistribution, in the form of 

the provision of public education, improves the potentials for economic growth and 

reduces income inequality [shown by M9c (+) and M9d (-), respectively].   

3.2.1 Development of the econometric model 

 

From this discussion, it is unambiguous that these three macroeconomic variables are 

determined interdependently. Therefore, in order to estimate these complex 

interdependent relationships between economic growth, income inequality and fiscal 

policy, a system of simultaneous equations (SSEs) needs to be developed.  
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Specification of growth equation 

First, an economic-growth–fiscal-policy nexus is derived from the public-finance 

endogenous growth model. Second, this nexus is augmented by incorporating all 

components of fiscal policy and other variables that affect economic growth. Below I 

explain how a growth–fiscal-policy nexus is derived from the public-finance endogenous 

growth model.  

As noted in Chapter 2, when the long-run economic growth is theorized to determine 

endogenously, it is the public policy that transforms the short-run dynamics into 

permanent effects in the growth process. Because of this, the public-finance endogenous 

growth model will be used as the foundation of the theoretical model of the whole study. 

However, the public-finance endogenous growth theory does not take into account the 

distributive effects of both fiscal policy and economic growth. Therefore, this growth 

model is required to be augmented with inputs provided especially by the politico-

economic models of growth and inequality, which take into account the relationships 

between income distribution, economic growth and fiscal policy.  

Let us examine how a growth–fiscal-policy nexus can be derived in the public-finance 

endogenous growth model. Consider that the representative (average) infinitely-lived 

individual producer has access to the following Cobb–Douglas form of private production 

(income) function. For simplicity, I exclude the time subscript, t, from all equations 

hereafter. 

0,10,),( 1   AandwheregAkgkfy                                 (3.1) 

where ‘y’ denotes the output (income) produced by the representative individual 

producer; ‘A’ is the time-invariant total factor productivity; ‘k’ is the broadly defined 

private capital (physical and labour), and ‘g’ is the quantity of productive public services 

provided to each individual producer. According to Barro (1990, pp. 106), the inclusion 

of productive government activity (g) as an input in this private production function 

creates “a potentially positive linkage between government and the growth”. The function

f has constant returns to scale in private capital (k) and productive public services (g) 

together, but has diminishing returns in private capital (k) separately (Barro, 1990). An 

economically interesting argument exists on the role of government in increasing private 

production. It means that, as long as the expansion of private capital is supported by a 

parallel expansion of the productive services of government, the economy can at least 

benefit by stopping diminishing marginal returns to private capital (MRPC). That is, by 
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differentiating Equation (3.1) with respect to private capital (k), I obtain the following 

equation: 

)1(,),( **/ 
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Equation (3.2) shows that the marginal returns to private capital )/( ky  tend to 

decrease with the increases of private capital (k). However, the reduction of MRPC can 

be stopped if productive government expenditure is increased. A constant MRPC can be 

maintained if productive government expenditure is increased by the same percentage as 

private capital expenditure increases. This means that the productive public services in 

the private production function act as a “countervailing force on diminishing marginal 

returns to private capital” (Irmen and Kuehnel, 2008, pp. 3). The provision by a 

government of health and basic education services is a good example for this case, as such 

productive expenditures help to produce an educated and healthier labour force. This in 

turn can support private production with the expansion of the private investment 

expenditure (k). Therefore, it is true that both ‘g’ and ‘k’ need to grow at the same rate so 

that the marginal returns to private capital become constant in the long-run economic 

growth of the model developed by Barro (1990) and Barro and Sala-i-Martin (1992, 

1995).  

The representative infinite-lived individual producer with an altruistic bequest motive 

seeks to maximize their overall utility (U) in each period from private consumption (c), 

with a constant intertemporal elasticity of substitution (momentary) utility function that 

is increasing in c and concave – 0)(0(.)  cuandu , such that 
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The overall utility (U) given by Equation (3.4) is the weighted sum of all future flows of 

utility u(c) given by Equation (3.3). The parameter,  , is the constant rate of time 

preference, which denotes to what degree the individual producer is interested in deferring 

current consumption, in terms of the utility to be obtained from future consumption. A 

higher (smaller) value of  implies a smaller (higher) interest in future consumption in 
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terms of utility, compared to that obtained by current consumption. The parameter ,,

is the intertemporal substitution of elasticity, which denotes the rate of compensation 

required for the individual producer to defer consumption. The higher (lower) value of 

  implies a greater (smaller) compensation for the individual producer to postpone their 

current consumption.  

When maximizing intertemporal utility, the individual producer is subjected to a per-

period (flow) budget constraint that determines how much output (income) is required to 

be allocated between the consumption and the private capital. Then, the budget constraint 

takes the form, 

  lcy cgkfk )1(),()1(                                                                         (3.5) 

The term   in Equation (3.5) denotes government transfers received by the individual 

producer. The symbols y  and c  are income and consumption tax rates, respectively. The 

term l denotes the amount of lump-sum tax paid by the individual producer. The 

individual producer has to pay three kinds of taxes: (1) income or capital tax ( . ( , )),y f k g  

(2) consumption tax ).( cc , and (3) lump-sum tax ).( l The term k , which is the first 

derivative of k with respect to time, denotes the change of net output (assets or income) 

received for the individual producer over time, after deducting tax payments and 

consumption expenditures (c), and adding government transfers (v). The letters k and g 

are as defined for Equation (3.1).  

Governments claim resources as taxes (income, consumption and lump-sum taxes) from 

the individual producer in return for the provision of productive government services (g) 

and government transfers ( ) on a one-to-one basis. Therefore, Barro (1990) and Barro 

and Sala-i-Martin (1992, 1995) assume that a government runs a ‘balanced budget’ to 

finance its aggregate productive expenditure (G) and its aggregate transfers (V) by these 

taxes. The aggregate productive expenditure (G) may enter into the individual’s 

production function, either as a flow variable or as a stock variable, or as a mixture of 

both. The government spending, as a flow variable in the production function, has a 

contemporaneous (short-run) impact on the current production technology, whereas it has 

an impact on the future production technology when it is considered to be a stock variable 

(Irmen and Kuehnel, 2008). The public expenditure as a stock variable adds to the stock 
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of public capital, which in turn is assumed to generate positive impacts for the future 

technology. 

However, Irmen and Kuehnel (2008) note that there are no significant differences in the 

empirical results obtained by considering public expenditure as a stock or flow variable 

in the private production function. They argue that “the analysis of the balanced growth 

path in the stock case confirms most results that are obtained in the flow case. An 

important difference occurs in the welfare analysis” (pp. 2). Therefore, following Irmen 

and Kuehnel (2008), I do not differentiate G specifically as a flow variable or a stock 

variable in the private production function and hence as the amount of productive public 

services (g) received by the individual producer. 

The government’s budget constraint then takes the form of:  

y c lG V T Y C N                                                                                               (3.6) 

where G and V are aggregate productive expenditure and transfers, respectively; T, Y, C 

and N are total tax income, aggregate income, aggregate consumption, and population 

respectively. Equation (3.6) assumes that the tax-financed (i.e. government expenditure 

financed by increasing taxes) or debt-financed (i.e. government expenditure financed by 

increasing government debts) fiscal policy strategies can be used as a means for balancing 

the budget. Barro (1990) and Barro and Sala-i-Martin (1992, 1995) assume that the 

population growth is constant overtime.  

The individual producer considers that the amount of productive public services (g) is as 

given when selecting the private consumption (c) and the broadly defined private capital 

(k) to maximize their utility. The Hamiltonian function (J), to maximize the overall utility 

of the individual producer, given by (3.3) subject to their budget constraint (3.5), is then 

as follows: 

(1 ) 1
. . (1 ). ( , ) (1 ).

(1 )

t

y c l

c
J e f k g c


     




 

        
                                                (3.7) 

Taking the first-order conditions of Equation (3.7) with respect to ‘c’ and ‘k’ and 

substituting the result with some arrangements, the following steady-state equation for 

the consumption growth )( c  is obtained: 
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1
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1 
                                                                     (3.8) 

Barro and Sala-i-Martin (1995) assume that the tax rate on consumption is constant over 

time and that as a result c  becomes zero. Holding ‘g’ as constant and taking the 

derivative of Equation (3.1) with respect to ‘k’ (marginal return to capital),

( ( , )),k

y
f k g

k





then substituting the resultant equation with some re-arrangements, the 

following equation for the steady-state economic growth )( is obtained. This equation is 

derived under the assumption that all individual producers have the same preference 

parameters in Equation (3.8). 

])/()1)(1[(
1 )1/()1/(1 


    ygAy
                                                            (3.9) 

where 


1
 and   are constant parameters that come from the utility function. Introducing 

time subscription (t) and taking natural log for Equation (3.9):  

)(ln)/(ln)
1

()1(ln])1()
1

([ln)(ln )1/(1











  


 

ttyt ygA              (3.10) 

Or 

ttyt yg )/(ln)
1

()1(ln)(ln






                                                            (3.11)  

where:   ),(ln])1()
1

([ln )1/(1







   A  

ln ( )t   Economic growth at time t,  

ln (1 )y t Direct tax rate at time t, and  

ln ( / )tg y Per capita productive government expenditure as a ratio of GDP at time t.  

Equation (3.11) states that the long-run growth of per capita income (hereafter defined as 

economic growth) 
t)( is a decreasing function of the rate of distortionary taxes 

ty )(

and an increasing function of per capita productive government expenditure, .)/( tyg   
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When defining Equation (3.11), Barro and Sala-i-Matin (1995) assume that the economy 

satisfies the natural efficiency condition, which is that the expansion of the public sector 

)( G is always constantly proportional to the expansion of the economy ).( Y Barro and 

Sala-i-Matin (1995, pp. 649) argue that “the natural efficiency condition for determining 

the size of the public sector is / 1Y G   ”. This means that the government requires one 

unit of resources (from output or income) for the provision of one unit of its productive 

government expenditure. By applying this condition to the aggregate version of 

production function (3.1), the following result can be obtained: 


Y

G
                                                                                                                        (3.12) 

This means that the efficient size of the government is always constantly proportional to 

the size of the economy. According to Barro and Sala-i-Matin (1992), at this optimal level 

of the size of the government, the optimal proportional tax on output ,, would be equal 

to the output elasticity of productive government expenditure .,  According to Equation 

(3.11), productive public expenditure positively affects the steady-state economic growth; 

however, how and to what degree it affects economic growth depends on how these 

expenditures are financed.  

The growth–fiscal-policy Equation (3.11) is then augmented in three steps.  

Step 1: Equation (3.11) contains only two components of fiscal policy: distortionary tax 

component )( y  and productive government expenditure )/( yg . Therefore, in order to 

eliminate any misspecification errors related to government budget constraint, all the 

other elements of a government’s budget (fiscal policy), including budget surplus 

(deficit), are included as explanatory variables in Equation (3.11). Miller and Russek 

(1993) claim that the inability to include all the components of the budget constraint into 

a regression model results in an endogenous problem, as excluded variables are related to 

the fiscal policy variables included, and thus generate bias estimates. Equation (3.11) is 

specified in an econometric form by adding an error component. 

 By incorporating all fiscal policy variables and an error term into Equation (3.11), the 

growth equation can be respecified as   

 
1

m
k

t k t t

k

EG FPC  


                                                                                  (3.13) 
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       where 
itEG  Economic growth at time t. k

tFPC  is thk (k =1, 2…m) fiscal policy variable 

at time t. There are six (m = 6) fiscal policy variables: (1) 1

tFPC  redistributive 

expenditures as a ratio of GDP, (2) 2

tFPC   non-redistributive expenditures as a ratio of 

GDP, (3) 3

tFPC  direct tax income as a ratio of GDP, (4) 4

tFPC  indirect tax income 

as a ratio of GDP, (5) 5

tFPC  other revenue as a ratio of GDP, and (6) 6

tFPC  budget 

deficit/surplus as a ratio of GDP.  

Step 2: The fiscal policy variable in (3.13), k

tFPC  k =1, 2…m, shows the budget 

constraint of the government, such that  

  
1

0
m

k

t

k

FPC


                                                                                                             (3.14) 

According to Equation (3.14), it is necessary to exclude one element from the budget 

constraint in order to avoid perfect collinearity among the fiscal variables, as the 

government budget constraint results in those m fiscal variables sum to zero (Kneller et 

al., 1999; Bleaney et al., 2001; Miller and Russek, 1997; Muinelo-Gallo and Roca-

Sagales, 2011, 2013; Gemmell et al., 2016). Therefore, one of the m variables from k

tFPC  

(k =1, 2…m) needs to be excluded from Equation (3.13). As explained by Miller and 

Russek (1993, pp. 607), the inclusion of other 1m  coefficients in the regression helps 

to “control for the sources and uses of funds”. According to Kneller et al. (1999), Miller 

and Russek (1993), and Muinelo-Gallo and Roca-Sagales (2011, 2013), this excluded 

fiscal variable ( thm  variable) is the implied financial element. Thus, it offsets the effect 

of an increase of any other 1m  fiscal variable in Equation (3.13). According to all these 

studies, the interpretation of 1m  coefficients attached to 
tFPC  varies with the change 

of the excluded ( thm ) variable. Therefore, using 
1

1

m
m k

t t

k

FPC FPC




   from Equation 

(3.14), and by substituting m

tFPC  in Equation (3.13), the following Equation (3.15) is 

obtained:   

 
1

* *

1

( )
m

k

t k t t k k m

k

EG FPC where     




                                                   (3.15)                                                                     

 The interpretation of the coefficient attached to the variable k

tFPC  is as follows. Suppose 

that the excluded fiscal policy element ( m

tFPC ) is the budget deficit/surplus variable 
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(BUDS). For example, the coefficient attached to the redistributive expenditures in 

Equation (3.15) measures the effect on economic growth of a unit increase in 

redistributive expenditures that is entirely financed by increasing debts (or by issuing 

bonds) (see Miller and Russek, 1993). When the effect of redistributive expenditures is 

interpreted while holding the other variables in Equation (3.15) constant, the only 

variables that can be changed are redistributive expenditures and the excluded variable 

(BUDS). Thus, an increase in redistributive expenditures must be offset by an equal 

increase in budget deficit so that the budget constraint is balanced. This rule applies to 

the tax income components as well. However, when the included variable is from the 

income side (or expenditure side) and the excluded variable is from the expenditure side 

(or income side) of the budget constraint, an increase in the included fiscal component 

must be offset by an equal increase in the excluded variable so that the budget constraint 

is balanced.         

Step 3: Based on the theoretical constructions in Figure 3.1 and the empirical findings 

reviewed in Chapter 2, the other variables that are assumed to affect economic growth 

are included in Equation (3.15) and the new augmented equation is given as Equation 

(3.16): 

  
1 4

*

1 1

m
k j

t t k t j t t

k j

EG NetGini FPC X    


 

                                                         (3.16) 

     where: 0,  1 2 30, 0, 0     and  4 0.   The variable 
tNetGini  in Equation 

(3.16) represents the net Gini index at time .t  Following Muinelo-Gallo and Roca-

Sagales (2013), I use the net Gini index as an endogenous determinant in the growth 

equation. Economic growth and fiscal policy variables are as previously defined. The 

four exogenous variables in period ‘t’ ( )j

tX in Equation (3.16) are 1

tX   trade openness 

(TROP) measured as exports plus imports as a ratio of GDP, 2

tX  inflation (INF), 

3

tX  growth of population (POG), and 4

tX  the initial per capita real GDP 

(InitialPCGDP). In order to reduce specification error bias and for easy comparison of 

results, I use only these variables as controlled variables because they are widely used 

in the cross-country growth literature (see also Muinelo-Gallo and Roca-Sagales, 2013; 

Barro, 1990; Lundberg and Squire, 2003; Mendoza et al., 1997). The coefficient of 

TROP
1, , is expected to have a positive impact on economic growth. The coefficients 

attached to INF
2, ,  and POG

3, , are expected to have negative impacts on growth. 
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The economic convergence
4, , which is captured by the initial per capita GDP, is 

expected to have a negative impact on economic growth.  

  The term 
t  in Equation (3.16) denotes the endogenous error term of growth equation 

at time t .  The coefficient   is the intercept, which measures the effect on economic 

growth when all explanatory variables in Equation (3.16) are assumed to be equal to 

zero. The coefficient   attached to the income inequality of the growth equation 

measures the change in economic growth that is due to a one-percent change in the 

growth of income inequality. The coefficients, * * *

1 2 1, ,..., ,m   
are attached to 1m

fiscal policy variables in , 1,2,..., 1.k

tFPC k m  The coefficient 
j  measures the effect 

on economic growth of a one-percent change in a relevant exogenous variable in .j

tX  

On the whole, Equation (3.16) includes six endogenous variables (net income inequality 

and five fiscal policy variables) and four exogenous (or controlled) variables.  

Specification of net income inequality equation:  

Based on the theoretical propositions in Figure 3.1 and the empirical findings reviewed 

in Chapter 2, particularly the empirical work done by Muinelo-Gallo and Roca-Sagales 

(2013), I specify the net income inequality equation as follows: 

1 4
* *

1 1

( )
m

k j

t t k t j t t k k m

k j

NetGini EG FPC W u where      


 

                          (3.17) 

 

where: 0,  1 2 30, 0, 0     and 4 0.   Net Gini index (
tNetGini ) is the 

dependent variable of the inequality equation. The same procedure, applied with regard 

to all fiscal policy outcomes ( , 1,2,..., 1)k

tFPC k m  in the growth Equation (3.16), is 

applied in Equation (3.17) as well. EGt is as defined in Equation (3.16). The theoretical 

reasons for the effect of economic growth on income inequality have been previously 

explained. The four exogenous variables in period ‘t’ (
j

tW ) in Equation (3.17) are 
1

tW   

union membership rate (UnionMR), 
2

tW  gender wage gap index (GWGap), 
3

tW  civil 

liberty index (CivilibIndex) and 
4

tW  social globalization index (SOCGLOBI). The 

coefficient attached to union membership rate
1, , is expected to be negatively correlated 

with income inequality. This is because a higher union membership rate reflects the strong 

bargaining power of employees, and hence the possibility of increasing wages and 
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lowering income disparities (Herzer, 2016; Pontusson, 2013, Gustafsson and Johansson, 

1999; Alderson and Nielsen, 2002; Bradley et al., 2003; Mahler, 2004). The coefficient 

attached to the gender wage gap index
2, , is assumed to have a positive impact on 

income inequality (Fortin et al., 2012). The coefficient attached to the civil liberty index

3, , is also assumed to have a positive impact on income inequality, given that a higher 

civil liberty index reflects the political control of the richest segment of the society and 

its influence in protecting or increasing its wealth (Muinelo-Gallo and Roca-Sagales, 

2013). The globalization, particularly the social globalization, is expected to increase 

income inequality 
4( 0)   due to its influence on international transactions and social 

migration (Dorn et al., 2017; Dreher and Gaston, 2008).   

The error term 
tu  in Equation (3.17) is the endogenous error term of the inequality 

equation. The coefficient  is the intercept of the inequality equation. It measures the 

effect on net income inequality when all the explanatory variables (both endogenous and 

exogenous variables) are set to zero. The coefficient attached to economic growth in 

Equation (3.17) , ,  measures the effect on net income inequality of a one-percent change 

in economic growth. The coefficients * * *

1 2 1, ,... m   
 are attached to 1m fiscal policy 

variables in , 1,2,..., 1.k

tFPC k m   The interpretation of a coefficient *

k attached to a 

fiscal policy variable k

tFPC  in Equation (3.17) is as follows. Suppose that the excluded 

fiscal policy element is budget surplus (deficit), and that the concerned fiscal policy 

variable is redistributive expenditures. Then the coefficient attached to redistributive 

expenditures in Equation (3.17) states the effect on net income inequality of a one-percent 

increase in redistributive expenditures that is entirely financed by increasing debt (or by 

reduction of budget surplus). The coefficient j measures the effect of a change in a 

particular exogenous variable in 
tW on income inequality.  

Specification of fiscal policy equation:   

Based on the theoretical propositions in Figure 3.1 and the empirical findings reviewed 

in Chapter 2, I specify the determination of the fiscal policy Equation as 

 
4

1

1, 2,...,k j k

t k k t jk t t

j

FPC NetGini Z e where k m  


                                    (3.18) 

The term k

tFPC  in Equation (3.18) denotes k fiscal policy outcomes. There are ‘m’ 

individual Equations in (3.18). This means that Equation (3.18) is estimated for each k 
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components in the fiscal policy. That is, 1, 2, 3,...k m  equations are estimated from 

Equation (3.18). The impact of an expansion of economic activity on fiscal policy is 

assumed to be accurately captured by the initial real per capita GDP (InitialPCGDP), 

which is included in the exogenous vector ( ).j

tZ  Thus, net income inequality (NetGini) is 

the only endogenous variable in Equation (3.18). The inclusion of NetGini in the 

determination of fiscal policy is justified from the politico-economic models of growth 

and inequality.  

The four exogenous variables in period ‘t’ ( )j

tZ  in Equation (3.18) are 1

tZ   trade 

openness (TROP), 2

tZ   the initial real per capita GDP (InitialPCGDP), 3

tZ   growth of 

senior population aged 65 years old or above (SPOG) and 4

tZ   political liberty index 

(PolibIndex). The term jk  is the coefficient attached to the thj exogenous variable,
j

tZ , 

in the 
thk fiscal policy outcome equation. The error term 

k

te  is an endogenous error term 

of the 
thk fiscal policy outcome equation. The term 

k  is the intercept of the 
thk fiscal 

policy outcome equation, which measures the effect on a relevant fiscal policy outcome 

when net income inequality and other control variables are set to zero. The use of control 

variables in the fiscal policy equation is based on the empirical works of Muinelo-Gallo 

and Roca-Sagales, (2013) and of Persson and Tabellini, (1994, 2000). Furthermore, these 

variables nevertheless capture the impact of the different economic, institutional, social, 

cultural, and demographic factors on fiscal policy outcomes (Muinelo-Gallo and Roca-

Sagales, 2013). The initial per capita GDP (InitialPCGDP) takes into account the 

differences in each country’s level of development and thus measures the idea suggested 

by Wagner’s law about the positive impact of national income on government expenditure 

and taxation (Lamartina and Zaghini, 2011). The objective of the use of the political 

liberty index (PolibIndex) in Equation (3.18) is to capture the extent to which the 

decisions on economic policy of a country can be assessed and criticised freely by elected 

representatives and the civil society. It is expected that the growth of senior population 

aged 65 years or older (SPOG) in Equation (3.18) captures the impact of aging population 

on fiscal policy, particularly its impact on a government’s tax income, expenditures and 

budget surplus. Trade openness (TROP) (exports plus imports as a ratio of GDP) is used 

to capture the degree of economic openness and exposure to the global economy. One the 

one hand, it is argued that more open economies have larger governments (i.e. a larger 

share of government expenditures in the GDP) because of the higher demand for social 
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insurance programmes to mitigate a significant amount of external risk, which is 

associated with the exposure to the global economy (Muinelo-Gallo and Roca-Sagales, 

2013; Rodrik, 1998). On the other hand, the proponents supporting a negative association 

between trade openness and government size claim that the trade openness associated 

with the technological progress and the multilateral trade liberalisation has reduced 

barriers to economic activity and hence to reduce the scope of redistribution policies 

(Bertola and Anna, 2008). Trade openness can also have a direct positive impact on tax 

incomes because of the tax incomes received from exports and imports (Muinelo-Gallo 

and Roca-Sagales, 2013, Goode, 1984).  

Finally, econometric equations for economic growth (3.16), income inequality (3.17) and 

fiscal policy (3.18) can be specified together, and reproduced, in a system of simultaneous 

equations (SSEs), as follows: 

 

  
1 4

*

1 1

m
k j

t t k t j t t

k j

EG NetGini FPC X    


 

                                 (3.16) 

   
1 4

*

1 1

m
k j

t t k t j t t

k j

NetGini EG FPC W u   


 

                                 (3.17)        (3.19)               

  
4

1

1, 2,3,...k j k

t k k t kj t t

j

FPC NetGini Z e where k m  


                       (3.18)              

 

The SSEs (3.19) contains 2m   equations: the growth equation (3.16), the inequality 

equation (3.17), and the m equations in fiscal policy (3.18). Based on this system of 

equations on the joint determination of economic growth, fiscal policy and income 

inequality, six testable hypotheses are developed. These hypotheses are expected to help 

find answers for the research questions of this study.  
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3.3 Development of hypotheses  

 

As indicated in Chapter 2, the following hypotheses are developed from the literature. 

This is done in such a way that they can be parameterized and tested on the individual 

system coefficients of the SSEs. 

 

H1 

Redistributive government expenditures, which are financed by debt and direct 

taxes, are assumed to be involved in a trade-off between economic growth 

(efficiency) and income equality (equity).  

This hypothesis implies that, as justified by economic and politico-economy models of 

growth and inequality, redistributive government expenditures financed by (1) debt and 

(2) direct taxes reduce both economic growth and income inequality. In order to accept 

this hypothesis, the following two cases are required to be satisfied. 

Case 1: after excluding the budget deficit/surplus variable (BUDS) from the growth and 

inequality equations, the coefficients attached to redistributive government expenditures 

in both equations must be statistically significant with a negative sign.  

Following is the summary of Case 1.  

 Fiscal policy action 

 Debt-financing (an increase in redistributive expenditures is 

entirely financed by an increase in debt) 

Equation Economic growth (EG) Income inequality (NetGini) 

Relevant 

endogenous variable 

Redistributive 

expenditures (RDEXP) 

Redistributive expenditures 

(RDEXP)  

Excluded )( thm

variable  

BUDS BUDS 

Hypothesis Testing *

| .

*

| .

: 0

: 0

O RDEXP Exc BUDS

A RDEXP Exc BUDS

H

H








 

*

| .

*

| .

: 0

: 0

O RDEXP Exc BUDS

A RDEXP Exc BUDS

H

H








 

                                                                                     (Left one-tail test)          (Left one-tail test) 
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Case 2: after excluding the direct tax income variable (DTAX) from the growth and 

inequality equations, the coefficients attached to redistributive government expenditures 

in both equations must also be statistically significant with a negative sign. 

Following is the summary of Case 2.  

 Fiscal policy action 

 Tax-financing (an increase in redistributive expenditures is 

entirely financed by an increase in direct taxes) 

Equation Economic growth (EG) Income inequality (NetGini) 

Relevant 

endogenous variable 

Redistributive 

expenditures (RDEXP) 

Redistributive expenditures 

(RDEXP)  

Excluded )( thm

variable  

DTAX DTAX 

Hypothesis Testing *

0 | .

*

| .

: 0

: 0

RDEXP Exc DTAX

A RDEXP Exc DTAX

H

H








 

*

0 | .

*

| .

: 0

: 0

RDEXP Exc DTAX

A RDEXP Exc DTAX

H

H








 

                                                                     (Left one-tail test)          (Left one-tail test) 

 

The inability to reject the null hypothesis 
0( )H for any of the cases implies the absence 

of a trade-off between efficiency and equity in terms of redistributive expenditures. 

H2 

Direct taxation receipts are assumed to reduce income inequality whereas indirect 

taxation receipts and non-redistributive expenditures are assumed to increase 

income inequality.   

The economic reasoning of this hypothesis is simple. Progressive direct taxes are 

expected to reduce income inequality whereas regressive indirect taxes and non-

redistributive expenditures are expected to increase income inequality. The validity of 

this hypothesis is tested as follows:    

(1) Testing the impact of direct taxation receipts on income inequality:  

            

*

| .

*

| .

: 0

: 0

O DTAX Exc BUDS

A DTAX Exc BUDS

H

H








 

 

(Left one-tail test) 
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(2) Testing the impact of indirect taxation receipts on income inequality: 

              

*

| .

*

| .

: 0

: 0

O ITAX Exc BUDS

A ITAX Exc BUDS

H

H








 

(3) Testing the impact of non-redistributive expenditures on income inequality:  

               

*

| .

*

| .

: 0

: 0

O NRDEXP Exc BUDS

A NRDEXP Exc BUDS

H

H








 

H3 

Redistributive expenditures are assumed to largely reduce income inequality when 

financed by direct taxes rather than when financed by debt.   

As both direct taxes and redistributive expenditures are assumed to be generally 

progressive, a larger reduction of income inequality can be achieved when both fiscal 

tools are fully operationalized. Therefore, this hypothesis assumes that this objective can 

be achieved when redistributive expenditures are financed by direct taxes rather than 

financed by debt.  In order to accept this hypothesis, the following two cases are required 

to be satisfied.  

Case 1: after excluding the budget deficit/surplus variable (BUDS) from the inequality 

equation, the coefficient attached to redistributive government expenditures (RDEXP) 

must be statistically significant with a negative sign. After excluding the direct taxation 

receipts (DTAX) from the inequality equation, the coefficient attached to redistributive 

government expenditures (RDEXP) must be statistically significant with a negative sign. 

Following is the summary of Case 1. 

 Fiscal policy action 

 Debt-financing                        Tax-financing 

Equation Income inequality (NetGini) Income inequality (NetGini) 

Relevant 

endogenous variable 

Redistributive expenditures 

(RDEXP) 

Redistributive expenditures 

(RDEXP)  

Excluded variable  BUDS DTAX 

Hypothesis Testing *

| .

*

| .

: 0

: 0

O RDEXP Exc BUDS

A RDEXP Exc BUDS

H

H








 

*

| .

*

| .

: 0

: 0

O RDEXP Exc DTAX

A RDEXP Exc DTAX

H

H








 

        (Left one-tail test)          (Left one-tail test) 

(Right one-tail test) 

(Right one-tail test) 
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Case 2: The absolute size of the coefficient of redistributive expenditures, which is 

obtained under the debt-financing fiscal strategy *

.
( )RDEXP Exc BUDS
 , must be less than that 

obtained under the (direct) tax-financing fiscal strategy *

.
( )RDEXP Exc DTAX
 . That is, the 

condition * *

. .RDEXP RDEXPExc DTAX Exc BUDS
  should be satisfied. 

H4 

Non-redistributive expenditures are assumed to largely reduce economic growth 

when financed by direct taxes rather than when financed by debt.   

The economic reasoning for this hypothesis relies on the fact that the direct taxation, as a 

financing tool, may create more distortionary effects on the efficient allocation of 

resources than when using deficit-financing as a fiscal strategy. In terms of the developed 

countries, a tax-financed fiscal policy is expected to generate a relatively larger negative 

impact on economic growth than a debt-financed fiscal policy would. This implies that 

the negative impact of a debt-financed fiscal policy on economic growth is expected to 

be relatively smaller than the distortionary effects brought by direct taxation in developed 

countries. This is because developed countries tend to use “bonds” rather than “money” 

in financing their debt. Similar to the method used for testing hypothesis 2, the following 

two cases are required to be satisfied in order to accept this hypothesis. 

Case 1: after excluding the budget deficit/surplus variable (BUDS) from the growth 

equation, the coefficient attached to non-redistributive government expenditures 

(NRDEXP) must be statistically significant with a negative sign. After excluding direct 

taxation receipts (DTAX) from the growth equation, the coefficient attached to non-

redistributive government expenditures (NRDEXP) must also be statistically significant 

with a negative sign. 
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Following is the summary of Case 1. 

 Fiscal policy action 

 Debt-financing                        Tax-financing 

Equation Economic growth (EG) Economic growth (EG) 

Relevant 

endogenous variable 

Non-Redistributive 

expenditures (NRDEXP) 

Non-Redistributive 

expenditures (NRDEXP)  

Excluded )( thm

variable  

BUDS DTAX 

Hypothesis Testing *

| .

*

| .

: 0

: 0

O NRDEXP Exc BUDS

A NRDEXP Exc BUDS

H

H








 

*

| .

*

| .

: 0

: 0

O NRDEXP Exc DTAX

A NRDEXP Exc DTAX

H

H








 

          (Left one-tail test)          (Left one-tail test) 

 

Case 2: The absolute size of the coefficient of non-redistributive expenditures, which is 

obtained under the debt-financing fiscal strategy *

.
( )NRDEXP Exc BUDS
 , must be less than 

that obtained under the tax-financing fiscal strategy  *

.
( ).NRDEXP Exc DTAX
      

That is, the condition * *

. .NRDEXP NRDEXPExc DTAX Exc BUDS
  should be satisfied.  

H5 

Net-income inequality is assumed to reduce economic growth.  

Theoretically, income inequality affects economic growth with different magnitudes, 

depending on the effectiveness of the different transmission channels: fiscal policy, credit 

market, savings and socio-political instability (Neves and Silva, 2014, pp. 2-4). Since the 

impact of income inequality on economic growth is estimated by controlling for the fiscal 

policy channel, the estimated coefficient attached to income inequality in the growth 

equation should capture the impact of other transmission channels through which income 

inequality negatively affects economic growth. Although Figure 3.1 shows that income 

inequality could positively affect economic growth (M5a), I develop the following 

hypothesis to support the presence of a negative relationship:    

            
: 0

: 0

O

A

H

H








 

(Left one-tail test) 
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H6 

Economic growth is assumed to reduce income inequality. 

According to the different economic models discussed earlier, when economic growth is 

increased, it is expected to reduce income inequality, mainly because of the accumulation 

of capital assets by capital-constrained agents, as they receive more opportunities to boost 

their capital assets (human and non-human). For example, Bertola (1993) has 

demonstrated theoretically that economic growth reduces income inequality if the 

government implements investment-enhancing policies. This is particularly important if 

the increased economic activity creates employment opportunities for capital-constrained 

agents. Moreover, economic growth could reduce income inequality, depending on how 

quickly the new methods of production become widespread and what proportion of 

people are accessed into such new methods (Barro, 2008). Although Figure 3.1 shows 

that economic growth could increase inequality (M9b), I develop the following 

hypothesis to support the presence of a negative relationship: 

            
: 0

: 0

O

A

H

H








 

 

3.4 Summary  

 

The objective of this chapter was to develop the econometric model for the study. A 

triangular framework based on nine different economic models was developed for the 

interrelationship between economic growth, income inequality and fiscal policy. This 

econometric model, namely, the system of simultaneous equations (SSEs) was developed 

based on theoretical arguments and empirical findings. Then, six hypotheses were 

developed from the literature in such a way that they were parameterized and tested on 

the individual system coefficients of the SSEs to find answers for the research questions 

of the study. The application of the three-stage least-squares (3SLS) method and the 

related econometric issues, with regard to the estimation of SSEs using panel data, will 

be presented in Chapter 4. Furthermore, the estimation of the SSEs using country-specific 

time series data and related econometric techniques will also be discussed in Chapter 4.  

 

(Left one-tail test) 



 

76 
 

Chapter 4 

Estimation of Econometric Model 
 

4.1 Introduction 

 

The aims of this chapter are twofold: (1) to develop an empirically measurable 

simultaneous equations model (SEM) for the system of simultaneous equations (SSEs) 

specified in Chapter 3 and (2) to choose appropriate estimation methods that are best 

suited to empirically estimate the SEM. In order to avoid any severe misspecification 

errors, I estimate the joint determination of economic growth, income inequality and 

fiscal policy within the framework of a system of equations. Estimating each equation 

separately may generate inconsistent and (upward) biased estimates, as all equations in 

the model are interrelated through their error terms, and hence the endogenous problem 

remains unsolved.  

This chapter is organized as follows. In Section 4.2, I explain why a partial equilibrium 

approach is chosen to model the relationship between economic growth, fiscal policy and 

income inequality. In Section 4.3, I use the system of simultaneous equations (SSEs) 

developed in Chapter 3 to specify an empirically measurable simultaneous equations 

model (SEM). When specifying this SEM, I consider various econometric issues such as 

the unobserved omitted variable bias, the specification of the panel structure of the 

dataset, the identification issues and the estimation methods. In Section 4.4, I construct a 

structural vector autoregressive model (SVAR) and a structural vector error correction 

(SVEC) model to examine the selected reduced-form long-run relationships between the 

endogenous variables of the SEM, and to discuss the issues related to the identification 

of three fiscal (permanent) shocks (i.e. direct taxation shock, indirect taxation shock, and 

government expenditure shock). In Section 4.5, I discuss unit root tests to be employed 

in examining the time series properties of variables in the SVAR and SVEC models. In 

Section 4.6, I discuss different specifications of the multivariate cointegration test that 

will be conducted as a prerequisite for the estimation of the SVEC model. In Section 4.7, 

I discuss some methodological problems and other limitations of the research. Concluding 

remarks to the chapter are presented in Section 4.8.  
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4.2 Selection of the partial equilibrium approach 

 

As explained in Chapter 2, a limited number of studies are available on the simultaneous 

effects of fiscal policy on economic growth and on income inequality. The methods used 

in those studies can be basically classified into the following three groups: (1) computable 

general equilibrium (CGE) analysis; (2) tax-benefits-incidence analysis; and (3) partial 

equilibrium analysis (regression-based or reduced-form estimation).  

(1) Computable general equilibrium (CGE) analysis 

CGE models use specified values for those parameters which lack the “time context” 

associated with policy change and hence miss the opportunity to examine the behavioural 

relationships of variables over time (Charney and Vest 2003, pp. 22). The calibration 

process in the CGE models merely assigns values that fit the data, and as a result it is 

impossible to test the statistical significance of a particular variable on the dependent 

variable: for example, the effect of a tax reform on economic growth (Charney and Vest, 

2003). Furthermore, some assumptions made in CGE models, such as the presence of 

perfect markets (capital, goods, and labour markets), are hard to justify in practice. For 

example, if I agree with the perfect capital market assumption, then the level of output 

and the rate of growth are not affected by the distribution of wealth of individuals; 

however, this is not realistic. In contrast, the level of output and the rate of growth become 

an increasing function of individuals’ wealth when capital markets are imperfect, which 

seems to be more realistic.  

 (2) Tax-benefits-incidence analysis (TBIA)  

Tax-benefits-incidence analysis (TBIA) also has its limitations. For example, the inability 

to capture the behavioural responses of variables by TBIA is one of its biggest 

disadvantages (for example see, Goñi et al., 2007, Engel at al., 1999). TBIA does not take 

into account the joint determination of variables; rather, it calculates the direct impact of 

a change in fiscal policy, such as an increase in income tax and the resulting change on 

income distribution, assuming that such an impact directly affects the final outcome, the 

income distribution. It does not capture the indirect effects or channels through which the 

tax change affects the overall economic growth. That is, the fiscal policy transmission 

mechanism cannot be properly captured when using TBIA. Because of this, the policy 

implications derived from TBIA could be overestimated and biased. 
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 (3) Partial equilibrium analysis (PEA) 

The partial equilibrium analysis (PEA), or reduced-form estimation, helps to measure the 

effects of a change in a particular (policy) variable (e.g. government expenditure) on a 

variety of variables of interest (e.g. economic growth and income inequality), depending 

on the phenomenon being considered. The PEA helps to overcome most of the limitations 

highlighted under the CGE and TBIA methods. Because of these advantages of the PEA, 

I use this partial equilibrium approach to model the relationship between economic 

growth, fiscal policy and income inequality.   

4.3 Specification of an empirically measurable simultaneous equations 

model (SEM) 

 

The presence of the interdependence among economic growth, fiscal policy and income 

inequality requires the use of those state-of-the-art modelling techniques that are capable 

of handling these joint effects, in order to minimize severe misspecification errors, as well 

as to estimate structural parameters that represent relatively autonomous (independent) 

relations. When parameters do not represent relatively autonomous relations due to 

misspecification of a model, such parameters are more likely to be “unstable, 

unintelligible and of limited use for policy analysis” (Hoyle, 2012, pp. 22). With the 

recognition of these issues, and following Muinelo-Gallo and Roca-Sagales (2013), I use 

the system of simultaneous equations (SSEs) specified in Chapter 3 to construct an 

empirically measurable simultaneous equations model (SEM). The SEM is then estimated 

by employing two econometric estimation methods, namely, the three-stage least-squares 

(3SLS) method for panel data and the multivariate time series method (i.e. SVAR and 

SVEC models) for time series data. First, I discuss the 3SLS method, which will be 

employed using appropriate instruments for the endogenous variables of a panel of 19 

OECD countries over the period 1995–2015. Second, in Section 4.5, I specify the SVAR 

and SVEC models for Australia for the period 1965–2014. The SVEC model is also 

estimated for one developing country, Sri Lanka, for the period 1981–2013. Justification 

for the selection of these countries and their sample periods is given in relevant sections 

of this chapter.  
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The empirically measurable simultaneous equations model (SEM) 

I reproduce here the SSEs (3.19) given in Chapter 3.  

  
1 4

*

1 1

m
k j

t t k t j t t

k j

EG NetGini FPC X    
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                                                            (4.0)               
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I combine three Equations in (4.0) and put subscription ‘i’ for each variable to denote a particular country in the panel: 
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    (4.1)                        

The SEM (4.1) can be shown in a compact (matrix) form: 

* *

it it it itY Y X                 1, 2,... ( ), 1, 2,... ( )i N Countries t T Time periods                                                                                                     (4.2)  

where:  
1

,( , ,... )m

it it it it itY EG NetGini FPC FPC  , 
* 1 1

,( , ,... )m

it it it it itY EG NetGini FPC FPC     

             ( , ,..., )it it it itX TROP INF PolibIndex     

              1( , , ,..., )m                                
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itY and *

itY  are ( 2) 1m   and ( 1) 1m  column vectors of observed endogenous 

variables in country ‘i’ at time period ‘t’, respectively;  is a ( 2) 1m  column vector of 

intercepts; *  is a ( 2) ( 1)m m    matrix of (structural) coefficients of explanatory 

dependent (endogenous) variables; 
itX is a (10 1) column vector of observed exogenous 

(controlled) variables in country ‘i’ at time period ‘t’;  is a ( 2) 10m   matrix of coefficients 

of exogenous variables; and it is a ( 2) 1m   column vector of endogenous error terms 

(structural innovations) attached to ( 2)m  equations.   

One of the main advantages of the use of the SEM is its ability to estimate the joint 

determination of economic growth, income inequality and ( )m fiscal policy outcomes. 

Furthermore, such an approach allows me to take into account the mutual influence of the 

relevant endogenous variables which appear on the right hand side of each regression ( ( 2)m

components in vector 
itY ), by using appropriate instruments or pre-determined variables 

(Muineo-Gallo and Roca-Sagales, 2013).  

The econometric issues related to the heterogeneity of panel data in the SEM  

The residual vector it  in Equation (4.2) incorporates the influences of any unobserved omitted 

variables (Hsiao, 2003; Green, 2003). As Equation (4.2) contains pooled cross section and time 

series (N number of countries x T time periods) data, the omitted variables can take three forms: 

(1) country-varying, time-invariant variables; (2) time-varying, country-invariant variables; 

and (3) both country- and time-varying variables (Hsiao, 2003; Miller and Russek, 1997). The 

first group involves unobserved variables that may capture country-specific effects ( iC ) 

whereas the unobserved variables under the second group may capture period-specific 

information (
tT ). The third group involves unobserved variables that may account for both 

country- and period-specific information (random error it ).  
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Accordingly, the endogenous error term in Equation (4.2) can be respecified as a function of 

these three effects: 

it i i t t itC T                                                                                                                 (4.3) 

                          
: 1, 2,... 1( )

1, 2,... 1 ( )

where i N Countries

t T Time periods

 

 
 

Hsiao (2003, pp. 114-115) shows that the estimation of a panel data model, without considering 

the presence of either country- or time- specific effects, leads to the production of estimates 

which have an “upward bias”. This problem arises when the excluded unobserved country- or 

time-specific effects relate to the observed explanatory variables (Ys and Xs ) of the model. 

Therefore, it is logical to assume that unobserved country-specific and time-specific effects 

may correlate with regressors in the model. It is for this reason that I am compelled to use a 

fixed-effects model in this study instead of using a random-effects model in which unobserved 

individual effects are assumed to be uncorrelated with explanatory variables (Greene, 2003). 

Greene (2003, pp. 293) mentions that the use of a fixed effects model has one “reasonable 

virtue”, although it is costly in terms of “degrees of freedom lost”. He observes on the other 

hand that this assumption, based on the use of a random effects model, is not very strong as 

there is “little justification” for the absence of correlations between unobserved individual (and 

time) effects with the regressors. Therefore, he stresses that, although a random effects model 

greatly reduces the number of parameters to be estimated, it does this at the cost of the 

possibility of obtaining inconsistent estimates, due to this correlation between “included 

variables and the random effects”. Hence, my first and foremost priority is given to obtaining 

the consistent estimates by employing a fixed effects model.   

Furthermore, according to Greene (2003), even in a case where the included variables and the 

individual effects are uncorrelated, the use of a random effects model is appropriate if the 

sample had been drawn from a large population. Accordingly, the selection of 19 high-income 

OECD countries on a non-random basis justifies the use of a fixed effects model for the present 

study (Balestra, 1996).  

Therefore, following Muinelo-Gallo and Roca-Sagales (2013) and Krishnakumar (1996, pp. 

195-201) these effects associated with panel data are incorporated in an “additive manner” 
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using both country-specific )( CSP

iD  and time-specific )( TSP

tD  dummy variables. Equation (4.4) 

is obtained by respecifying Equation (4.3) for these changes.  

CSP TSP

it i i t t itD D                                                                                                        (4.4) 

                                            
: 1, 2,... 1( )

1, 2,... 1 ( )

where i N Countries

t T Time periods

 

 
                                

These two dummies help, respectively, to control for both unobserved country-specific omitted 

variable bias and the bias associated with global level unobserved shocks that can affect all 

countries periodically (for example, global economic or financial shocks). Furthermore, some 

unprecedented events such as refugee influx into European Union in recent years could have 

had a drag on fiscal policy of OECD countries. These effects are also assumed to be captured 

by these two dummy variables. The “reaction coefficients” (estimated parameters) of the SEM 

are the same for all individual countries, except for individual (fixed) effects that are captured 

by relevant dummies of the panel structure of the dataset (Balestra 1996, pp. 30). This form of 

specification will also help to capture the heterogeneity issues in the model. For example, 

Balestra (1996, pp. 30) mentions that allowing for “an individual intercept” in a single equation 

or a system of equations based on panel data is one of the most frequently used strategies for 

capturing the “individual heterogeneity” of data. 

The use of country-specific or temporal dummies, or of both dummies, in the growth, inequality 

and fiscal policy equations in the SEM is based on empirical regularities. For example, income 

inequality can be affected by unobserved country-specific heterogeneous factors such as 

culture and values. For this reason, income inequality can be more largely varied across 

countries than over time, and hence it is essential to consider country-specific effects in order 

to minimize measurement errors in estimates (Lundberg and Squire, 2003). Income inequality 

can also be affected across all countries periodically by global-level unobserved factors such 

as the spread of skill-biased technological development and global economic (financial) 

shocks. This argument can also be valid for the determination of some of the fiscal policy 

outcomes. For example, a country which is more interested in inequality aversion, due to socio-

political factors, may tend to implement more redistributive policies.   

Furthermore, a country with increased exposure to global economy may tend to strengthen its 

social safety net in order to minimize the adverse effects of a possible global economic 

(financial) shock. In such a context, the use of both types of dummies in the inequality equation, 
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in particular in the equation for redistributive expenditures, can be the most appropriate 

specification technique, although Muinelo-Gallo and Roca-Sagales (2013) have used only the 

time-specific dummies in the inequality equation. However, in order to save the degrees of 

freedom, I employ only the temporal dummies in the fiscal policy outcome equations except 

that for redistributive expenditures because the fiscal policy variable has m-1 components, each 

having one equation. For example, if I included country-specific dummies for m = 6, it will do 

this at a loss of 95 (i.e. 19 countries   5) degrees of freedom of the SEM. Muinelo-Gallo and 

Roca-Sagales (2013) have also used only the time-specific dummies in all the fiscal policy 

component equations. Furthermore, the use of both country-specific and time-specific 

dummies in the growth equation can also be the most useful strategy to capture the influence 

of both unobserved country-specific factors and unobserved global-level factors, respectively. 

Muinelo-Gallo and Roca-Sagales (2013) have also used both types of dummies in their growth 

equation. Hence, substituting Equation (4.4) for it in Equation (4.2) yields the following 

empirically measurable simultaneous equations model (SEM): 

* * CSP TSP

it it it i i t t itY Y X D D v                                                                             (4.5) 

Since Equation (4.5) is estimated for 19 OECD countries, country-specific dummy variables   

(
CSP

iD ) should be specified accordingly. Consequently, 
CSP

iD  is an (18   1) column vector of 

country-specific dummy variables. Since the time period (T) of the study is from 1995 to 2015, 

based on three-year average of data, 6 time-specific dummies (
TSP

tD ) are required to be 

included in Equation (4.5). Accordingly, 
TSP

tD  in Equation (4.5) is a (6   1) column vector 

of time-based dummy variables. i  is a ( 2) 18m   matrix of fixed effects coefficients. t  

is a ( 2) 6m  matrix of time effects coefficients. 

I assume that Equation (4.5) satisfies the “completeness condition” so that the matrix * is 

non-singular (Greene, 2003, pp. 384). Therefore, I denote it as an empirically measurable 

SEM.  

Panel structure of the dataset 

Cornwell et al. (1992) propose using “fixed-effects” or “within-type” transformation of data in 

a panel model before estimating a SEM using the 3SLS estimation method. They have shown 

that the ML estimators obtained by applying two types of data transformation methods yield 
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the same results. Therefore, I follow the first approach, to make the panel structure of the 

dataset before the SEM is estimated using the 3SLS method, as it is the efficient way to do the 

task (Mitze and Stephan, 2013; Muineo-Gallo and Roca-Sagales, 2013). Accordingly, as 

shown by Equation (4.5), in order to take into account the country-specific (fixed effects) and 

temporal (time based) effects, 18 (
CSP

iD = 19-1) and 6 (
TSP

tD = 7-1) dummies are respectively 

included in the panel structure of the dataset. Considering the panel structure of the dataset as 

a pool, I estimate the SEM (4.5) using the 3SLS technique for m+2 autonomous relations: 

growth equation, inequality equation and m fiscal policy equations.  

 

Instruments for endogenous variables   

As it is extremely difficult to find pure instruments for the representation of endogenous 

variables of the SEM, I follow Muineo-Gallo and Roca-Sagales (2013) in using the endogenous 

variables themselves, as measured at the start of each three-year period, as the instruments. A 

similar method has also been employed by Lundberg and Squire (2003) and Mendoza et al. 

(1997). When the explanatory variables are considered as measured (or predetermined) 

variables, they become “weakly exogenous” because this can reduce the reverse causality to 

some degree although there is still a potential for the endogeneity problem (Muineo-Gallo and 

Roca-Sagales, 2013; Lundberg and Squire, 2003).  Furthermore, this strategy has an acceptable 

appeal, as there is always a delay between a change in fiscal policy and its implementation in 

practice (Ramos and Roca-Sagales, 2008).   

Therefore, I assume that the vector of predetermined variables constructed for fiscal policy 

outcomes, economic growth and income inequality is independent of the structural 

disturbances of each equation at time “t”, and hence no opportunity is allowed for the reverse-

causation. I also assume that these predetermined variables are uncorrelated with country-

specific and temporal effects. Although this method is not a perfect solution for overcoming 

the possible endogenous issue, I assume that it allows the reduction of the impact of possible 

endogenous problem to a greater extent, as the data for these variables are entered as measured 

values which have already been determined. I assume that these predetermined variables have 

least (or no) correlations with the error terms and have high correlations with the variables they 

are required to represent at period “t”. Greene (2003, pp. 382) notes that consistent estimates 

can be obtained if predetermined variables are at least “asymptotically” treated as exogenous 

variables. As it is hard to find true exogenous variables in a macroeconomic context, I include 
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all the exogenous variables as measured as well. This will eliminate any potential endogeneity 

problem that could be associated with the right hand side (RHS) exogenous variables. That is, 

the following RHS variables are included in the SEM, as measured at the start of each third-

year period: trade openness, social globalization index, political rights index, inflation and civil 

liberties index. Initial per capita real GDP is measured as an average value at the start of each 

five-year period. Thus, these variables can be considered as “strong” exogenous variables. The 

following variables are also measured as three-year averages: growth of population, growth of 

senior population aged 65 and above, union membership rate and gender wage gap index.  

Application of 3SLS method to estimate the SEM model 

Greene (2003, pp. 407) shows that the use of appropriate instruments and weighting of 

variables in the 3SLS methodology generates more consistent and efficient estimates. As 

explained by Zellner and Theil (1962), the 3SLS accounts for the contemporaneous correlation 

of the error terms across equations. This is what the 2SLS does not take into account. The 

inefficiency of the 2SLS estimates arises because it treats the error terms of the system of 

equations as independent, and hence the information contained in other equations is not taken 

into account when coefficients of one equation are estimated using 2SLS (Zellner and Theil, 

1962; Maronna and Yohai, 1997).   

The information contained in the SEM is efficiently taken into account in the 3SLS estimation 

process using the generalized least squares method (GLS). The GLS is used to weight all 

variables in the SEM using the variance co-variance matrix, which is obtained from the 

residuals of the estimated 2SLS model (or the second step of the 3SLS) (Zellner and Theil, 

1962). Hence, 3SLS is a “natural one step extension of the 2SLS estimation” method (Greene, 

2003, pp. 406; Zellner and Theil, 1962). Muineo-Gallo and Roca-Sagales (2013, pp. 818) note 

that the estimation of SEM using 3SLS, compared to a single equation method, allows “spelling 

out feed-back simultaneities among endogenous variables”.  

My explanation here of how the SEM estimator is obtained follows that of Zellner and Theil 

(1962). Having taken into account the country-specific and temporal dummies in the SEM 

(4.5), it can be solved for the jointly determined 2m  variables, ensuring the existence of a 

reduced-form model. I assume that (1) the expected values of the structural disturbances in the 

SEM given in Equation (4.5) are zero; (2) they are serially independent; and (3) their variances 

and contemporaneous co-variances are finite and constant over time (Zellner and Theil 1962, 

pp. 55).   
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For simplicity, I exclude the vector of intercepts. As the SEM is estimated for the pooled data, 

I remove time and country subscriptions. Then, the SEM (4.5) can be specified in a transformed 

form to solve the jointly determined 2m variables such that: 

/ // */ * / */ * * *CSP TSP

i i t tY Y X D D V Y X V                                                         (4.6) 

/Y Z V                                                                                                                       (4.7) 

where; 
*

*/ *

*
Z Y X and

 
      

 

 

        / /* / *CSP TSP

i t i

t

X X D D and B 



 
   
  
  

 

/Y of Equation (4.7) is a 1 ( 2)m  row vector of endogenous variables; *  is a 

( 2) ( 1)m m    matrix of coefficients of explanatory endogenous variables; *X  is a 

(1 34)  row vector of all exogenous variables including dummy variables, i.e. 10 exogenous 

variables, 18 country-specific dummies and 6 time-specific dummies; and * is its coefficients 

matrix with order [34 ( 2)]m  . V is a 1 ( 2)m  row vector of endogenous error terms. 

Pre-multiplying the system of Equation (4.7) by */ ,X I obtain the following equation:    

*/ / */ */X Y X Z X V                                                                                             (4.8) 

Zellner and Theil (1962, pp. 56-57) show that system (4.8) can be solved for 


  using the 3SLS 

method as follows: 
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The variance-covariance estimate jj  obtained from the second step of the 3LSL (or 2SLS) is 

used to weight all variables in the system (4.9). Hence, the estimate SLS3



 is actually a GLS–

3SLS estimator )( 3SLSGLS



 .  

The identification of equations of the SEM  

Table 4.1 shows the identification of the equations of the SEM, based on the order condition: 

all equations satisfy the order condition for identification. As the SEM does not contain any 

under-identified equations, it is possible to conclude that the SEM fulfils the necessary 

condition of identification. Each equation in the SEM is identified, imposing *

JM  and *

JK  

exclusion restrictions on the parameters of the matrices * and   of Equation (4.6), respectively. 

As the validity of these restrictions cannot be tested in the estimated model, they need a prior 

theoretical or empirical ground (Gottschalk, 2001). Hence, these exclusion restrictions are 

imposed on the strong theoretical and empirical foundations (discussed in Chapters 2 and 3). 
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Table 4. 1 Theoretical identification conditions of the SEM  

Equation Endogenous 

variables 

Exogenous 

variables 

Order condition for identification 

(Greene 2003, pp. 392)1       

JJ MK *
 JM  

*

JM  JK  
*

JK  

Economic growth  6 1 4 6 Satisfied 
*( 6 6)j jK M    

Gini index 6 1 4 6 Satisfied
*( 6 6)j jK M    

Fiscal policy 

components ( )kFPC  

k = 1,2…m 

1 6 4 6 Satisfied 
*( 6 1)j jK M    

 

1Note: 
JM  = number of endogenous variables included in RHS of equation J. *

JM  = number 

of endogenous variables excluded from equation J. 
JK  = Number of exogenous variables 

included in equation J. *

JK  = Number of exogenous variables excluded from equation J. J = 

1, 2 ... 8. 1FPC Redistributive expenditure, 2FPC   Non-redistributive expenditures, 
3FPC Direct tax income, 4FPC  Indirect tax income, 5FPC Other revenue, and 6FPC 

Budget deficit/surplus.   

 

Both Greene (2003, pp. 597) and Gottschalk (2001) note that the identification of equations in 

a SEM is often done through imposing “exclusion (zero) restrictions” on the elements of the 

matrices, *  and .  However, this traditional identification approach assumes that the variance-

covariance matrix of the error term of the SEM (4.6) is unrestricted (not orthogonal). However, 

as the SEM is estimated using 3SLS, the adverse effects of this problem can be greatly reduced. 

Table 4.1 shows the number of endogenous and of exogenous variables that are supposed to be 

included in and excluded from each equation.  

However, Greene (2003, pp. 392) notes that the order condition is “necessary but not sufficient” 

to identify the equations in a simultaneous system. He shows that the rank condition needs to 

be satisfied in order to assure that there are no other dependent relationships in the simultaneous 

equations system. That is, the matrix *  should be of full rank in order to meet this requirement: 

all the rows in the matrix *  should be linearly independent to ensure that only one solution 

exists. However, following Muineo-Gallo and Roca-Sagales (2013) I also assume that the 

satisfaction of the order condition for each equation in the SEM will safely meet the rank 

condition as well. This assumption could be somewhat of an oversimplification of the complex 

rank condition. I also assume that measured variables which are introduced as predetermined 
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variables for the endogenous variables are not correlated with the error terms of the respective 

equations in the SEM.  

4.4 Specification of a structural vector autoregressive (SVAR) model and a 

structural vector error correction (SVEC) model 

 

In this subsection, I specify a SVAR model and a SVEC model to identify three permanent 

(structural) shocks associated with fiscal policy variables of the SEM (Equation 4.5). Keating 

(1992) considers the VAR model to be a “reduced-form for a linear simultaneous equations 

model” (pp. 37) and the linear SEM to be a natural “starting point for understanding a structural 

VAR approach” (pp. 38) 

Thus, to identify three permanent (structural) shocks associated with the fiscal policy variables 

of the SEM, a small SVAR model for an open economy, which typically comprises world 

output, domestic output, price levels and the real exchange rate, is constructed, including 

government spending, direct taxation receipts, indirect taxation receipts and income inequality, 

to control for the wider range of effects on both income inequality and domestic output. The 

SVAR is then estimated, within the framework of a contemporaneous identification structure, 

to examine the long-run effects of fiscal policy on domestic output and income inequality. 

Second, by utilizing a cointegrating relationship among the considered variables, SVAR is also 

specified within a SVEC model. On the grounds of the long-run neutrality proposition in 

economics, in terms of level of prices, the same fiscal shocks are identified by imposing zero 

long-run exclusion restrictions within the framework of a long-run identification structure in 

the SVEC model. An alternative long-run identification structure, which is also based on the 

proposition of long-run price neutrality, is used both to verify the robustness of the baseline 

model and to capture the channels through which prices affect income inequality in the long 

run.  

The fundamental requirement for the specification of a SVAR/SVEC model is to have a 

theoretical basis for the model (Lütkepohl, 2005). The SVAR/SVEC specification for the 

present study, which is based on the theoretical structures of economic and politico-economic 

models of growth and inequality, fulfils this requirement. The most useful way of identifying 

the structural relationships of a SEM is to estimate it within a SVAR/SVEC model (Breitung 

et al., 2004; Lütkepohl, 2005; Keating, 1992). In addition, since the SVAR/SVEC models are 

estimated by incorporating a linear combination of structural innovations that captures 

structural relationships between endogenous variables, it is capable of taking the dynamic 
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feedback of jointly determined variables (intertemporal links) and their effects on other 

variables in the system (Keating, 1992). This is especially important where there is a delay 

between policy changes and their implementation, as in fiscal policy (Ramos and Roca-

Sagales, 2008).What matters is a change of policy – SVAR/SVEC models that can be specified 

to account for interesting information on the response of macroeconomic variables to a policy 

impulse (Bagliano and Favero, 1998; Hubrich and Vlaar, 2004), without demanding too much 

data (Ramos and Roca-Sagales, 2008).  

The multiple time series models adopted in this section help to resolve the endogeneity problem 

that exists in the relationships between the variables of the study (i.e. fiscal policy, output, 

prices, income inequality and real exchange rate). Two equivalent representations of multiple 

times series models are described and utilized: (a) a vector autoregressive (VAR) model in the 

case of stationary variables, and (b) a vector autoregressive (VAR) model in the case of 

cointegrated variables. This strategy follows Davtyan (2017). A small SVAR model is 

constructed for an open economy for the first case while a SVEC model is specified for the 

second case.  

 

4.4.1 The specification of a SVAR model in the case of stationary variables 

 

I consider a reduced-form version of the SEM given in Equation (4.5), in such a way that it can 

be used to model the long-run relationships of the key macroeconomic variables (i.e. fiscal 

policy variables, aggregate output, income inequality) in a small open economy framework, 

including variables such as world output, price levels and real exchange rate. 

First, a VAR of order p, VAR (p), is specified as follows: 

1 1 2 2 ...t t t p t p ty A y A y A y u                                                                                            (4.10) 

where ty is a vector of endogenous variables, 1 2, ,.. pA A A are (8 8) matrices, and 

( , , , , , , , )WY G Y DT IT P GI RER

t t t t t t t t tu u u u u u u u u  is an (8 x 1) vector of reduced-form error 

terms, which are assumed to have an independent stochastic process such that ~ (0, ).t p uu IN   

The vector of the endogenous variables ( )ty  includes world output (WY) (this will be treated 

as an exogenous variable later), total government spending (G), domestic output (Y), direct 

taxation receipts (DT),  indirect taxation receipts (IT),  prices (P), Gini index (GI), and real 

trade weighted effective exchange rate (RER): ( , , , , , , , ) .t t t t t t t t ty WY G Y DT IT P GI RER   As 
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in Chapter 3, fiscal policy variables are included in the model, subject to the government budget 

constraint, based on the endogenous growth model of Barro (1990) and Barro and Sala–i-

Martin (1995). Similar to what was done in Chapter 3, one element from the fiscal policy 

components is excluded from the budget constraint to avoid perfect collinearity among the 

fiscal variables, as the government budget constraint results in those all fiscal variables, sum 

to zero (Gemmell et al., 2016; Muinelo-Gallo and Roca-Sagales, 2011, 2013; Bleaney et al., 

2001; Kneller et al., 1999; Miller and Russek, 1997). I exclude the budget deficit/surplus 

variable from vector ty . As a result, an increase in G is interpreted as an increase in “deficit-

financed government expenditure” (Miller and Russek, 1997, pp. 607).   

Assuming all variables are stationary, Equation (4.10) can be represented as an infinite vector-

moving average process of innovation tu as follows:  

0 1 1 2 2 ...t t t ty u u u                                                                                                 (4.11) 

where 0  is an (8 8) identity matrix and 
1

1,2,...
s

s i s i

i

A s



    . The values for s can be 

obtained recursively from coefficients of Equation (4.10) as follows (Pesaran and Shin, 1998);  

1 1 2 2

0

... 1,2 ...

0 0

s s s p s p

s

A A A s

I and for s

          

    
                                                                (4.12) 

Equation (4.11) is the standard formula used to generate impulse response functions (IRFs). 

With the application of the Cholesky factorization to Equation (4.11), the standard IRFs can be 

easily obtained. However, these standard IRFs are not economically meaningful unless the 

shocks are identified. Therefore, Equation (4.11) needs to be reparametrised so that it makes a 

link between the endogenous variables and the structural innovations. Typically, the reduced-

form errors given by vector tu in Equation (4.11) are the linear combinations of the structural 

innovations, such that 

t tu                                                                                                                                   (4.13) 

where ( , , , , , , , )WY G Y DT IT P GI RER

t t t t t t t t t          is an (8 x 1) vector of the structural 

innovations which have a zero mean and identity covariance matrix, such that 8~ (0, ).t I

The matrix is a (8 x 8) non-singular matrix of parameters in which the contemporaneous 

relationships between endogenous variables are naturally hidden (Giannini and Amisano, 



 

93 
 

1997). Given the symmetrical nature of the error-covariance matrix, / ,u   there are only 

36 independent equations [ ( 1) / 2 8(8 1) / 2 36q q     with q representing the number of 

endogenous variables] to identify 64 elements 2 2( 8 64)q   in the contemporaneous matrix,

.  Therefore, 28 zero (exclusion) restrictions [ ( 1) / 2 8(8 1) / 2 28]q q    are required for 

the unique identification of the elements of .  These restrictions are imposed on the matrix 

 based on the out-of-sample information, that is using Cholesky factorization such that the 

ordering of variables in ty  is placed according to the prior theoretical and empirical claims on 

the relationships among the variables of the model. Furthermore, additional parameter 

restrictions (i.e. equal to zero) are imposed on the elements of the lag matrices to derive 

economically meaningful relationships. For example, the exogeneity of the world output (WY) 

implies that not only the contemporaneous parameters but also the parameters of the lagged 

variables of the domestic block are constrained to zero (see Dungey and Fry, 2003; Dungey 

and Pagan, 2000, 2009).  

By substituting Equation (4.13) for tu in Equation (4.11), I obtain the following equation, 

which shows the link between the endogenous variables and the structural innovations: 

0

t i t i

i

y 






                                                                                                                        (4.14) 

Fiscal shocks (i.e. taxes or government spending) on output and/or income inequality are 

typically identified within the framework of a contemporaneous identification structure using 

the Cholesky decomposition identification method (among others, de Castro, 2003; Ramos and 

Roca-Sagales, 2008; Perotti, 2012; Davtyan, 2014) or the narrative identification method 

(among others, Blanchard and Perotti, 2002; Romer and Romer, 2010; Mertens and Ravan, 

2013) or the sign-restriction identification method (among others, Jha, et al.,  2014). In the 

SVAR model, the long-run fiscal policy shocks are identified within the framework of a 

contemporaneous identification structure by employing the Cholesky factorization, because it 

is one of the most commonly used identification methods in the empirical literature (Davtyan, 

2017). To identify the model exactly, 28 zero (exclusion) restrictions are imposed on the 

contemporaneous matrix  as follows:  
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                                         (4.15) 

 

The imposed exclusion restrictions in Equation (4.15) are based on a variety of theoretical and 

empirical claims. First, originating from world output, an exogenous productivity/demand 

shock (WY) is expected to have contemporaneous and lagged effects on all the variables in the 

domestic block, but Australia’s domestic variables (i.e. G, Y, DT, IT, P, GI, RER) do not 

discernibly affect WY (Dungey and Pagan, 2000, 2009; Buncic and Melecky, 2008; and 

Dungey and Fry, 2003). Hence, WY is placed at the top of the order in vector ty  (see Dungey 

and Pagan, 2000, 2009; Buncic and Melecky, 2008; and Dungey and Fry, 2003). In particular, 

an important factor for GI is probably globalization, which is assumed to be captured by WY, 

and thus WY is placed before GI. Second, the ordering of variables in the domestic block can 

be justified given the fact that the data are annual and are in some arguments about the timing 

of government spending and tax rate decisions. Government spending (G) decisions, unlike tax 

rate decisions, are less responsive to growth cycles (Y) and seem to be implemented more 

quickly than tax rate decisions (Ramos and Roca-Sagales, 2008). As a result, G is not 

contemporaneously affected by Y but G could affect Y contemporaneously, which is also 

consistent with the Keynesian strand of aggregate demand. Third, the government tax incomes 

are conditioned on its total expenditure (Ramos and Roca-Sagales, 2008; Narayan and 

Narayan, 2006; Blanchard and Perotti, 2002; Peacock and Wiseman, 1979). Moreover, since 

there is a delay in the implementation of tax rate decisions in practice, for various politico-

economy and administration reasons, government taxes are expected to affect economic 

activity with a time lag. 

 Fourth, the expansion of economic activity could conceivably increase direct and indirect tax 

income in the short term. Hence, Y has contemporaneous effects on both DT and IT (Ramos 

and Roca-Sagales, 2008; Blanchard and Perotti, 2002). Fifth, IT is assumed to be conditioned 

on DT, as DT affects disposable income that in turn determines the level of consumption and 
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hence IT (Ramos and Roca-Sagales, 2008). Sixth, P is expected to be contemporaneously 

affected by the expansion of domestic output (Y) and fiscal policy variables (G, DT, and IT).  

Seventh, GI is assumed to be affected contemporaneously by G, Y, DT, IT and P. Government 

spending such as welfare (cash) benefits could have a contemporaneous effect on income of 

individuals and hence on distribution of income (Ramos and Roca-Sagales, 2008). Income 

inequality is assumed to be contemporaneously affected by two general distributive channels 

of monetary policy: P and Y (Davtyan, 2017). Finally, real exchange rate shocks are expected 

to affect all the other domestic macro-economic variables with a time lag, and as a result, real 

exchange rate is placed at the bottom of the ordering in vector ty  (Manalo et al., 2015; Dungey 

and Pagan, 2000, 2009; and Dungey and Fry, 2003).  

 

4.4.2 The specification of a SVEC model in the case of cointegrated variables 

 

If the variables are cointegrated, another equivalent representation of Equation (4.10) is the 

specification of the process as a vector error correction model of order p-1, VECM (p-1) as 

follows (Davtyan, 2017; Lütkepohl, 2005):  

Step 1: Subtract 1ty   from both side of Equation (4.10) and then rearrange to obtain the 

following equation:   

1 1 1 1 2 2 3 3...t t t t t t p t p ty y A y y A y A y A y u                                                                        

1 7 1 2 2 3 3( ) ...t t t t p t p ty A I y A y A y A y u                                                                 (4.16) 

Step 2: Add and subtract 2 1tA y   in the RHS of Equation (4.16) and then rearrange to obtain the 

following equation:  

1 7 1 2 1 2 1 2 2 3 3( ) ...t t t t t t p t p ty A I y A y A y A y A y A y u               

2 1 7 1 2 1 2 3 3( ) ( ) ...t t t t t p t p ty A A I y A y y A y A y u                                                                     

2 1 7 1 2 1 3 3( ) ...t t t t p t p ty A A I y A y A y A y u                                                        (4.17) 

Step 3: Add and subtract both 3 1 3 2t tA y and A y   in the RHS of Equation (4.17), and then 

rearrange to obtain the following equation:  
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3 2 1 7 1 2 3 1 3 2( ) ( ) ...t t t t p t p ty A A A I y A A y A y A y u                                         (4.18) 

Doing this process until p-1 lag terms, the following VECM is taken.  

1

1

1

p

t t l t l t

l

y y y u


 



                                                                                                       (4.19) 

where   denotes the first differenced operator and the variables in vector ty  are defined as 

before. 7 1( ... ),pI A A       where A  denotes (7 x 7) coefficient matrices of the 

underlying VAR (p) and 7I  is an identity matrix of dimension seven. 

1

1

1,2... 1.
p

l j

j i

A for i p


 

       

The rank (r) of   determines the number of cointegration relations. If   is of reduced rank, 

such that the number of cointegration relations (r) is less than the number of endogenous 

variables (q), it can be written as 
/

1 1.t ty y    The terms and 
/ are (7 x r) and (r x 7) 

matrices of loading and cointegration parameters, respectively. The term 
/

1ty   denotes the 

long-run relationships and ( 1,..., 1)ls l p    are 7 x 7 short-run coefficient matrices. 

Deterministic terms, such as an intercept and a linear trend component, can be included in 

Equation (4.10) and/or Equation (4.19) (Davtyan, 2017).  

As with Equation (4.10), Equation (4.19) can also be represented as an infinite order vector-

moving average process for cointegrated variables using Granger’s representation theorem 

(Johansen, 2005, Theorem 4.2), such that: 

* *

0

1 0

t

t i j t j

i j

y u u y




 

                                                                                                       (4.20) 

where 
*

0y  denotes the initial values and 

1
1

/ /

7

1

( ) .
p

i

i

I   




   



 
    

 
  The terms 

and  are any orthogonal compliments of  and ,  respectively. The coefficient matrices, 

* ,j represent the transitory effects of shocks since they converge to zero for .j   The 

term 
1

t

i

i

u


 , which represents the long-run effects of the shocks, captures the common 
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stochastic trends (Lütkepohl, 2005). By substituting Equation (4.13) with 

( , , , , , , )G Y DT IT P GI RER

t t t t t t t t         for tu in Equation (4.20), I obtain the long-run 

and transitory effects of the structural shocks, as follows: 

* *

0

1 0

t

t i j t j

i j

y y 




 

                                                                                                     (4.21) 

That is, the long-run and transitory effects of the structural shocks are captured by and 

*

j   matrices, respectively (Davtyan, 2017; Lütkepohl, 2005; Hubrich and Vlaar, 2004).  

Since WY is an exogenous variable, it cannot be included in the endogenous vector ty in SVEC 

modelling. The inclusion of WY requires all the elements, except its own, of the first row of 

the matrix of contemporaneous and long-run impacts to be zero. When these restrictions are 

imposed on these matrices, the SVEC model is not convergent due to the matrix singularity.  

Consequently, to capture the effects of WY, it is first assumed that the effects of external shocks 

are largely absorbed by a country’s exchange rate (RER). Second, the RER is allowed to 

contemporaneously affect Y and P, the two key macroeconomic variables in the domestic 

block.  

The matrixhas the reduced rank of 7-r (r represents the number of cointegration 

relationships). Hence, there can be at least (7-r) I(1) structural innovations with permanent 

shocks driving the system, and at most (r) I(0) structural innovations with transitory shocks (r 

zero columns) in the matrix  (Pagan and Pesaran, 2008; Lütkepohl, 2005; Hubrich and 

Vlaar, 2004). A permanent shock is defined in the study as a one standard deviation shock to 

an I(1) structural innovation that accumulates memories of the past events over time. 

Given that there is only one cointegration relationship (r =1) (see next section for cointegration 

tests), twenty-one exclusion (parameterized to zero) restrictions are required to exactly identify 

the model. In line with the long-run neutrality proposition in economics, in terms of prices (or 

monetary policy) and other identification assumptions used in Equation (4.15), these twenty-

one zero exclusion restrictions are imposed on both the matrix of contemporaneous impacts 

( ) and the matrix of long-run impacts ( ) to identify the model exactly, as follows:  
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0 0 0 0 0

0 0 0

0 0 0

0 0

0

0

  
 
    
    
 

       
      
 
      
        

0

0

0

0

0

0

0

and

      
 
      
      
 

        
      
 
      
       

                       (4.22) 

Given that the cointegration rank is one, the matrix of the long-run impacts ( ) has its rank 

reduced by one. We assume that the price shock has only transitory affects (Davtyan, 2017). 

This is shown by the 5th column of zeros in the matrix of long-run impacts ( ).  This 

identification restriction is justified by the assumption of the long-run neutrality proposition of 

money. Thus, in the long run, nominal variable (P) does not affect the real variables (Y, G, DT, 

IT, and RER) (Bullard and Keating, 1995). As the matrix of the long-run impacts ( ) has its 

rank reduced by one, the column of zeros provides only 7-1 independent zero exclusion 

restrictions. Fifteen additional zero restrictions are still required to uniquely identify the model 

(21 in total). All the assumptions, except the contemporaneous identification assumptions made 

in terms of price variable and real exchange rate in Equation (4.15), are still applied in the same 

way to impose fifteen zero restrictions on the matrix of contemporaneous impacts ( ) in 

Equation (4.22). First, prices are now expected to have contemporaneous and short-term effects 

on all the real variables of the model. This assumption is in line with the related literature (see 

Davtyan, 2017; Bullard and Keating, 1995). Second, RER is expected to have 

contemporaneous effects on both Y and P. As noted before, this modelling strategy implicitly 

assumes that RER absorbs shocks from the external sector (i.e. world output, WY) and 

transmits them on to the domestic economy contemporaneously through Y and P.  

Following Davtyan (2017), an alternative set of long-run identification restrictions is also given 

by Equation (4.23) in the present study. Two objectives underpin this alternative identification 

strategy: (1) to verify the sensitivity of the results of the baseline long-run identification method 

(i.e. Equation 4.22) and (2) to take into the channels through which P affects GI in the long 

run. It is now assumed that GI has only transitory effects, that is, the column of zeros in the 

matrix of long-run impacts ( ) is imposed on GI. Similar to Equation (4.22), it is assumed 

that P does not affect the real variables (i.e. Y, G, DT, IT, and RER), except GI, in the long 

run. This allows the capture of the long-run impact of P on GI. However, I assume that P does 
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have a long-run impact on itself, which is almost consistent with its being an I(1) structural 

shock.  

  

0 0 0 0

0 0

0 0

0

0

   
 
     
     
 

        
       
 
      
        

0 0

0 0

0 0

0 0

0

0

0 0

and

     
 
     
     
 

       
      
 
      
      

                     (4.23) 

The non-zero elements shown by asterisks represent parameters to be estimated in Equation 

(4.22) and Equation (4.23). Each non-zero element has a particular theoretical reason (s) to 

represent it in a respective matrix. Theoretical justifications on the presence of non-zero 

elements in the matrix of contemporaneous impacts ( ) were explained under Equation (4.15). 

Following are the theoretical justifications for the presence of non-zero elements in the matrix 

of the long-run impacts ( ) in Equation (4.23) and Equation (4.22).    

All the elements along the principal diagonal of the matrix of long-run impacts ( ) are 

considered non-zero 11 22 33 44 77( 0, 0, 0, 0, 0)and           except two 

scenarios in which column of zeroes are imposed on P and GI. This is mainly because those 

variables are being treated I(1), which means that an unexpected shock associated with an I(1) 

does have a long‐run impact on itself, which is almost consistent with its being an I(1) variable. 

The column of zeros, a long-run identifying assumption, makes one of the shocks transitory. 

As noted earlier, in the baseline identification scheme, a column of zeros is imposed on P, on 

the grounds of the long‐run neutrality proposition in economics, in terms of prices. In the 

alternative identification scheme, a column of zeros is imposed on GI, while the key 

assumption of long-run price neutrality is still maintained. As GI is a bounded variable by 

construction, the column of zeros on GI can be justified, assuming that GI could generate 

transitory effects only.  

The first column of   indicates the long-run impact of an unexpected shock to G on all 

variables (including G itself): 11 21 710, 0,..., 0.       As previously noted, the 

treatment of 11 0   is due to the structural innovation of G, 
G

t being an I(1) variable. 
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Theoretically, G could affect Y 21( . . 0)i e    in the long run through the two channels:  

demand side and supply side (or G could have so-called non-Keynesian effects) (de Castro, 

2003; Alesina et al., 2002: Alesina and Ardagna, 1998). The Spend-and-tax (or spending 

causing revenue) hypothesis asserts that G could determine the tax revenue in the long run 

31 41( 0 0)and    (Narayan and Narayan, 2006; Peacock and Wiseman, 1979). 

According to the standard economic theory, G could conceivably affect P through aggregate 

demand 51( 0).   G could affect GI in the long run through different channels, including 

intergenerational and intergenerational transmission of income/wealth of capital-constrained 

individuals 61( 0)   (Bénabou, 2000 and Saint-Paul and Verdier, 1993; Galor and Moav, 

2004). Finally, a stylized fact in open economy macroeconomics suggests that an increase in 

G could appreciate RER or, conversely, a shock to G (i.e. a fiscal expansion) could depreciate 

RER, depending on the responsiveness of the production to the relative prices 71( 0) 

(Penati, 1987). These examples highlight that, as noted earlier, the non-zero elements of each 

column of the matrix of long-run impacts ( ) represent meaningful structural economic 

relationships between the concerned variables in an open economy framework. 

The second column of  indicates the long-run impact of an unexpected shock to Y on all 

variables (including Y itself): 12 22 720, 0,..., 0.       The non-zero impact of Y 

on G can be justified from Wagner's law, which suggests that an expansion of economic 

activity, which is captured by Y, constantly increases government spending (G) 12( 0)   

(Lamartina and Zaghini, 2011). The treatment of 22( 0)   occurs for two reasons. First, it 

is because the structural innovation of Y, 
Y

t is an I(1) variable.  Second, the long-term time 

path of Y (productivity) is assumed to be largely driven by productivity shocks themselves (see 

Breitung et al., 2004). The non-zero impact of Y on direct taxation receipts (DT) can be 

justified as follows. DT in simple terms are the product of an average tax rate and the average 

income for the tax base. The latter is likely to be affected by an output shock in the long run

32( 0)  . Similarly, an unexpected shock to Y could conceivably affect indirect taxation 

receipts (IT) and price level (P) through its effects on consumption 

42 52( 0 0).and     The non-zero impact of Y on GI  is based on the proposition that 

real economic activity, which is measured by Y, could affect GI through two main channels: 



 

101 
 

income composition and earnings heterogeneity 62( 0)   (Davtyan, 2017). Finally, an 

unexpected shock to Y could conceivably appreciate or depreciate RER, depending on the 

strength of the income effect and monetary policy reaction function, respectively 72( 0)  .  

The third column of   indicates the long-run impact of an unexpected shock to DT on all 

variables (including DT itself): 13 23 730, 0,..., 0      . The tax-and-spending (or 

revenue causing spending) hypothesis asserts that DT could determine the government 

expenditure in the long run 13( 0)   (Narayan and Narayan, 2006; Friedman, 1978). 

Theoretically, DT could affect Y in the long run for two main reasons 23( 0)  : (1) 

disincentives of distortionary taxation to working, saving and investing (Mirrlees, 1971) and 

(2) the substitution and wealth/income effects associated with direct taxes (Alesina and 

Ardagna, 1998). The treatment of 33 0   is due to the structural innovation of DT, 
DT

t

being an I(1) variable. The non-zero element of 43 0  indicates the desire of a government 

to shift from a direct tax structure to an indirect tax structure 43( 0)  . DT could affect P 

through labour market and/or product market channels 53( 0)  . The progressivity of the 

direct tax system, through the tax base, the overall average tax rate, or the progression of the 

tax structure, could conceivably help reduce income inequality 63( 0)   (Ramos and Roca-

Sagales, 2008). Finally, a less distortionary direct tax system could conceivably reduce 

(through the labour market channel) the unit cost of domestic production, which could increase 

the competitiveness in the export market. Thus, this could affect RER through trade balance

73( 0)  .   

The fourth column of   indicates the long-run impact of an unexpected shock to IT on all 

variables (including IT itself): 14 24 740, 0,..., 0      . The tax-and-spending (or 

revenue causing spending) hypothesis, which was earlier applied for DT, could also be applied 

for IT 14( 0)  . An indirect tax shock could come about by an unexpected change in the 

indirect tax rate, which could conceivably affect the long‐run output 24( 0)  . The non-zero 

element of 34 0  indicates the desire of a government to shift from an indirect tax structure 

to a direct tax structure. The treatment of 44 0   is due to the structural innovation of IT, 
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IT

t being an I(1) variable. An unexpected change in the indirect tax rate could conceivably 

affect P through its effects on the relationship between production costs and final market prices

54( 0)  . Because of the regressive nature of IT, an unexpected change in the indirect tax 

rate could conceivably affect GI in the long run 64( 0)  . An unexpected change in the 

indirect tax rate could also affect RER, depending on its impact on the production costs and 

producer prices, and thereby on the competitiveness 74( 0)  .  

The sixth column of   indicates the long-run impact of an unexpected shock to GI on all 

variables (including GI itself): 16 26 760, 0,..., 0      . I assume that an 

unexpected shock to income inequality could have a permanent impact on output, government 

expenditure, and direct and indirect taxation receipts:

16 26 36 460, 0, 0and       . The impact of income inequality on output can 

be explained basically under four transmission channels: fiscal policy, credit market imperfect, 

saving, and socio-political instability (Neves and Silva, 2014). For example, the credit market 

imperfect channel shows that income inequality hinders economic growth, since the poor are 

prevented from investing in human and physical capital when the fixed costs for such 

investments are high and when borrowing restrictions are present (Neves and Silva, 2014; 

Galor and Zeira, 1993). The effect of income inequality on both government expenditure and 

direct tax income implicitly reflects the sensitivity of fiscal policy to a permanent variation of 

income inequality in the economy. The economic instinctiveness of these relationships rests on 

the theoretical predictions of politico-economic models of growth and inequality (Alesina and 

Rodrik, 1994; Persson and Tabellini, 1994, 2000; Bénabou, 2000). That is, an unexpected 

shock to income inequality may have a permanent impact on total government expenditure and 

on direct tax income, with negative or positive signs depending on which theoretical 

predictions are most relevant. An unexpected shock to GI could have a permanent impact on 

P, basically through consumption, as the marginal propensity to consumption is expected to be 

higher among the poor 56( 0)  . The treatment of 66 0   is due to the structural 

innovation of GI, 
GI

t being an I(1) variable. An unexpected shock to GI could depreciate RER, 

depending on the shape of the income distribution and its impact on the price of non-tradable 

goods 76( 0)   (Kocherlakota and Pistaferri, 2008).  
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The seventh column of   indicates the long-run impact of an unexpected shock to RER on 

all variables (including RER itself): 17 27 770, 0,..., 0      . I assume that an 

unexpected shock to RER could have a permanent impact on government expenditure, output, 

and direct and indirect taxation receipts: 17 27 37 470, 0, 0and       . .An 

unexpected shock to RER could affect deficit-financed government expenditure (G) through 

the relationship between budget-deficit and trade-deficit (or the twin-deficit hypothesis in 

standard macroeconomics) 17( 0)  . According to standard macroeconomics, an 

unexpected shock to RER could conceivably affect economic activity (Y) in the long run

27( 0)  , mainly through the international competiveness and labour market (in the 

tradable and non-tradable production sectors). Similarly, an unexpected shock to RER could 

affect DT and IT through various channels, including export and import markets, the labour 

market, national income and consumption, and the economic activity induced by RER

37 47( 0 0)and    . An unexpected shock to RER could conceivably affect the level 

of price (P) through two main channels. First, a depreciation of RER directly increases prices 

of imports and thus can increase domestic prices (P) (i.e. imported inflation). The increased 

aggregate demand and employment resulting from a depreciation of RER could increase wages 

and thus cost of production, which will be passed on to P in the long run 57( 0)  . An 

unexpected shock to RER could affect GI through the effect of RER on, for example, economic 

activity, labour market, inflation, and terms of trade 67( 0)  . The treatment of 77 0   

is due to the structural innovation of RER, 
RER

t being an I(1) variable.    

  

4.5 Time series properties of the data: unit root tests 

 

The common practice for estimating a SVAR model is to use data which are stationary in levels 

or in first difference. However, non-stationary variables can be used in levels in a SVAR model 

without transforming them to stationarity (Sims et al., 1990). This is particularly important if 

variables are cointegrated, as the underlying VAR in levels implicitly captures the cointegrated 

relationships (Sims et al., 1990). In this line of reasoning, the SVAR model in the present study 

is estimated in levels to estimate long-run structural shocks (see Davtyan, 2017, for a similar 

method). However, as previously noted, when variables are cointegrated, the most effective 
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way of identifying long-run structural shocks is to estimate them within a SVEC framework 

(Dvatyan, 2017; Lütkepohl, 2005; Hubrich and Vlaar, 2004). 

 

Non-stationarity of variables is tested using the standard augmented Dickey–Fuller (Dickey 

and Fuller, 1979) test (ADF) and Lee and Strazicich’s (2003) two-break minimum LM unit 

root test, for their levels as well as for their first differences. The purpose of using the latter test 

is to examine the possible impact of structural breaks of series on their integration process. 

The ADF Test 

In order to conduct the ADF test for individual time series, I employ one of three specifications 

of the unit root test, depending on whether the relevant time series displays a linear time trend 

or not. These three types of specification will more accurately capture the dynamics of the 

series (see also Davtyan, 2017).  

A constant term (c) is not included in the ADF test equation. If the visual inspection of a series 

(in the level form or first difference) does not show a linear trending behaviour, a constant term 

(c) is not included in the ADF test for the concerned series ( ).ty  Accordingly, the ADF test 

equation is as follows:  

ADF Test equation: 

 1

1

p

t t j t j t

j

y y y e  



                                                                                                  (4.24) 

where 

1

1 1 1

1

, ( ... ) 1 , 1,2... 1.
p

t t i p p j j

j k

y y y for k p     


 

 

             

A constant term (c) is included in the ADF test equation.  If the visual inspection of a series (in 

the level form or first difference) shows a linear time trend in the data, a constant term (c) is 

included in the ADF test to capture the linear trend in the data generating process (DGP) of the 

concerned series ( ).ty Accordingly, the ADF test equation is as follows: 

ADF Test equation:  
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                                                                                               (4.25) 

A constant term (c) and a trend term (t) are included in the ADF test equation. If the visual 

inspection of the first differenced values of a series shows a linear time trend in the data, a 

constant term (c) and a trend term (t) are included in ADF test to capture the quadratic trend in 

the level form of the concerned series ( ).ty  Accordingly, the ADF test equation is as follows:  

1

1

p

t t j t j t

j

y c t y y e   



                                                                                (4.26) 

The unit root (or the null) hypothesis 0( )H and the alternative hypothesis ( )AH of the ADF test 

are similar for all three of these specifications:   

0 1 1: 0 ( ... ) 1p pH or                     

1 1: 0 ( ... ) 1A p pH or         

The null hypothesis states that the series under consideration has a unit root whereas the 

alternative hypothesis stands for the relevant variable to be stationary. The acceptance or 

rejection of the null hypothesis is based on how large the absolute value of the t-statistic of the 

estimate  is, compared to the absolute critical values given under 1% or 5% or 10% 

significant levels.  

The Two-break minimum LM unit root test 

The main difference between the traditional ADF test and the two-break minimum LM unit 

root test is the assumption, used in the former test, about the null hypothesis in which critical 

values are generated (Lee and Strazicich, 2003). That is, the ADF test assumes no breaks under 

the null hypothesis whereas breaks are allowed to occur under the null hypothesis in the Lee 

and Strazicich test. Lee and Strazicich (2003) criticise the assumption used in the traditional 

tests because the rejection of the null hypothesis can lead to the incorrect conclusion that the 

series considered is trend-stationary with breaks, when in fact it is difference-stationary with 

breaks. Lee and Strazicich (2003) also indicate that the higher divergence of the unit root test 

statistic, which results from the presence of a break under the null hypothesis, can lead to an 

over-rejection of a unit root process. Within this context, the two-break minimum LM unit root 
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test helps unambiguously to decide whether the series considered is difference-stationary with 

(or without) breaks or trend-stationary with (or without) breaks. Therefore, this test helps to 

confirm whether there are endogenously determined structural breaks of series and, if so, 

whether such breaks have had an impact on the stationarity or nonstationary of the respective 

variables.  

The two-break LM unit root test equation is as follows (Lee and Strazicich, 2003, pp. 1083):  

1t t t ty Z S u  
                                                                                                        (4.27) 

where , 2,..., ;t t tS y Z t T       are coefficients in the regression of ty on tZ ; 

1 1y Z    with 1y and 1Z  being the first observations of ty and tZ , respectively; 

1 2 1 2(1, , , , , )t t t t tZ t D D DT DT  with 1 2,t tD D and 1 2,t tTD TD  representing two breaks of the 

intercept and the trend, respectively; t stands for the annual time variable; and 
2(0, ).t uu iid    

The unit root hypothesis 0( )H and the alternative hypothesis ( )AH  of the two-break minimum 

LM unit root test are as follows:  

0 : 0H    

: 0AH    

The acceptance or rejection of the null hypothesis is determined by the size of the LM statistic 

of the estimate  , compared to the critical values given under model C (two breaks in the 

intercept and two breaks in the trend) of the Lee and Strazicich test, at the 1% or 5% or 10% 

significant levels for the location of the breaks ( 1, 2)i for i  .  

4.6 The multivariate cointegration test (Johansen, 1995) 

 

A long-run identification strategy is essentially based on the presence of a cointegration 

relationship between the variables of the model. Lütkepohl et al. (2001, pp. 305) show that the 

trace tests for cointegration sometimes tend to have “more heavily distorted sizes” in small 

samples than the maximum eigenvalue tests have, although the former’s “power performance 

is superior” to that of the latter. Lütkepohl, at el. (2001) further show that both trace and 

maximum eigenvalue tests are very sensitive to the inclusion/exclusion of deterministic terms 
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(i.e. intercept and trend terms) in the respective test equations. Thus, as they suggest, I use both 

the maximum eigenvalue test and the trace test to accurately determine the rank of 

cointegration, with respect to the treatment of different deterministic terms in the level VAR 

(i.e. Equation 4.10) and in the cointegration relation (i.e. Equation 4.19). Accordingly, the 

maximum eigenvalue test and the trace test are conducted separately for each of the following 

three most common specifications: 

(1). A constant is included in the cointegration relation in Equation (4.19) (i.e. c in CE) but not 

in the VAR in Equation (4.10). This specification assumes that the data in levels do not have a 

deterministic linear time trend.   

(2). A constant is included in the cointegration relation in Equation (4.19) and in the VAR in 

Equation (4.10) (i.e. c in CE and in VAR). This specification assumes that the data in levels do 

have a deterministic linear time trend.   

(3). A constant and a deterministic trend are included in the cointegration relation in Equation 

(4.19) and a constant is included in the VAR in Equation (4.10) (i.e. c, t in CE and c in VAR). 

This specification assumes that the data in levels do have a quadratic time trend.  

4.7 Methodological problems and other limits to the research 

 

This research contains several limitations that are relevant for policy making and for advancing 

research methodology associated with the investigation of the relationship between fiscal 

policy, economic growth and income inequality. First, I estimate the SEM only to 19 high-

income OECD countries and do not consider developing countries as a separate panel in the 

study, due to the absence of accurate and consistent data for the sample period 1995–2015. 

Therefore, the generalization of the panel study findings in the developing country context 

could be limited. However, as Sri Lanka is used as a case study from the developing countries 

in the estimation of the SEM within the SVEC framework, using time series data, this limitation 

of the study has been to some degree reduced. Second, the SVAR and SVEC models, which 

are applied to the Australian and Sri Lankan economies, do not take into account any changes 

in exogenous variables such as population growth or union membership rates. Therefore, those 

results could be further improved if these variables can be taken into account in future 

modelling.   



 

108 
 

 

4.8 Concluding remarks 

 

In this chapter, I have developed the methodological framework that is best suited to 

empirically estimating the SEM. The methodological framework basically consists of two 

approaches: (1) estimation of the SEM by 3SLS using data from a balanced panel of 19 high-

income OECD countries over the period 1995–2015; and (2) estimation of the SEM within 

SVAR and SVEC models using country-specific time series data from Australia for the period 

1965–2014 and from Sri Lanka for the period 1981–2013. Under the SEM, I have discussed 

the specification of equations in the model, its identification issues, its issues related to the 

panel structure of the dataset, the replacement of endogenous variables with instruments, and 

the application of 3SLS method to obtain estimates of m+2 regressions in the system. I consider 

that the SEM is the most suitable methodological approach for estimating the joint 

determination of the three macroeconomic variables of the study, their interactions and their 

feedback effects on each other. However, as there are some limitations with the SEM, such as 

the treatment of the data as “a pool”, and the difficulty of finding “true” exogenous variables, 

I aim to overcome these limitations by employing multivariate time series models to estimate 

the long-run determination of these variables. The next chapter will analyse the results of the 

simultaneous equations model (SEM), which is to be estimated for a balanced panel data of 19 

high-income OECD countries for the period 1995–2015.  
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Chapter 5 

Application of the SEM to OECD Countries  

 

5.1 Introduction  

 

The aim of this Chapter is to apply the simultaneous equations model (SEM) to OECD 

countries to analyse the impact of fiscal policy on economic growth and income inequality in 

those countries. The SEM is estimated using the three-stage least-squares (3SLS) method with 

data from a balanced panel of 19 high-income OECD countries for the period 1995–2015. 

Specifically, I empirically investigate the validity of six hypotheses. These hypotheses are 

reproduced from Section 3.3 (Chapter 3) for ease of reference.   

H1:  Redistributive government expenditures, which are financed by debt and direct taxes, are 

assumed to be involved in a trade-off between economic growth (efficiency) and income 

equality (equity). 

H2: Direct taxation receipts are assumed to reduce income inequality whereas indirect taxation 

receipts and non-redistributive expenditures are assumed to increase income inequality. 

H3: Redistributive expenditures are assumed to largely reduce income inequality when 

financed by direct taxes rather than when financed by debt. 

H4: Non-redistributive expenditures are assumed to largely reduce economic growth when 

financed by direct taxes rather than when financed by debt. 

H5: Income inequality is assumed to reduce economic growth.  

H6: Economic growth is assumed to reduce income inequality. 

The remainder of the chapter is organized as follows. Section 5.2 presents the data and a brief 

descriptive analysis of the variables of the SEM. An in-depth analysis of the results of the SEM 

and testing the validity of six hypotheses is given in Section 5.3. Section 5.4 assesses the 

robustness of the results of the SEM. Concluding remarks are made in Section 5.5. 
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5.2 Data and a descriptive analysis of variables of the SEM 

 

5.2.1 Data 

 

The data for the cross-country panel study are taken from a balanced sample of 19 OECD 

countries categorized as high-income (developed) countries by the World Bank. These 

countries are Australia, Austria, Belgium, Denmark, Finland, France, Germany, Greece, 

Ireland, Israel, Italy, the Netherlands, Norway, Portugal, Spain, Sweden, Switzerland, the 

United Kingdom and the United States. The sample period of the study, from 1995 to 2015, is 

based on three-year averages of data. The selection of these countries is based on three factors. 

First, the quality, the availability, and the comparability of data are considered to be of the 

paramount importance in producing more reliable coefficients. Second, in line with the works 

of Muinelo-Gallo and Roca-Sagales (2013) and of Castelló-Climent (2010), I consider that the 

19 high-income OECD countries selected have similar wealth ranges, which may help to 

estimate more consistent relationships between economic growth, fiscal policy and income 

inequality. Third, the income inequality of these countries has been steadily rising during the 

last several decades (OECD, 2008, 2015, 2017), and thus they become natural candidates for 

the analysis.  

I use three-year averages of the endogenous variables when estimating the SEM. The use of 

three-year averages is useful in two basic ways. First, it is generally accepted that there is a 

delay between fiscal policy changes and their implementation, and hence their effects on 

economic variables (Muinelo-Gallo and Roca-Sagales, 2013; Ramos and Roca-Sagales, 2008). 

Therefore, the three-year averages of data can largely capture these lag effects of fiscal policy 

on economic growth and on income inequality. Second, the three-year averages of data can 

reduce the short-term fluctuations and therefore minimize the influence of the economic cycle, 

which in turn may help to obtain the structural relationships between the macroeconomic 

variables of the SEM (Muinelo-Gallo and Roca-Sagales, 2013).  

The theoretical and empirical classifications of the components of fiscal policy (FPC) are given 

in Table A5.1 (an appendix to this chapter). For the empirical categorization of revenues and 

outlays, I use the classification of the IMF Government Finance Statistics Manual (2001). The 

codes, the definitions of the variables of the SEM, and their sources are given in Table A5.2.  
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 5.2.2 A descriptive analysis of variables of the SEM 

 

Table 5.1 and Table 5.2 present descriptive statistics of the endogenous variables and the 

control variables of the SEM, respectively. All fiscal variables are given as a percent of GDP.   

Table 5.1 Descriptive statistics of the endogenous variables of the SEM (19 OECD 

countries, 1995–2015) 

Variable Mean Standard 

deviation 

Maximum Minimum Observations 

Direct taxation receipts   11.04 4.02 20.89 2.51 133 

  Income taxes 7.12 3.38 18.23 1.38  

  Other direct taxes  3.92 2.72 15.19 0.67  

Indirect taxation receipts 9.60 3.08 15.62 0.99  

Redistributive expenditures  17.24 7.29 33.51 4.19  

   Education  3.26 1.48 6.84 0.32  

   Health 3.75 2.48 8.75 0.04  

   Welfare  10.23 5.61 22.81 2.56  

Non-redistributive 

expenditures 

15.88 5.30 32.86 6.09  

   Government consumption 11.67 4.64 26.51 3.66  

   Government investment 4.21 2.56 26.32 0.98  

Budget deficit/surplus -1.92 4.61 16.49 -17.68  

Net Gini index 30.29 6.12 52.31 21.12  

Economic growth 1.67 2.18 10.20 -7.41  

Sources: GFS-IMF (2015), Solt (2016) and WDI (2016). 

Several important points from both tables can be highlighted. As illustrated in Table 5.1, 

income taxation receipts, as a percentage of GDP, account for a larger percentage of direct 

taxation receipts. That is, around 7 percent of the 11 percent of direct taxation receipts comes 

from income taxes. The welfare expenditures account for a larger share (i.e. about 10 percent 

of GDP) of the redistributive expenditures whereas the government consumption accounts for 

about 12 percent of GDP of the non-redistributive expenditures. There has been an average 
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budget deficit of about -1.9 percent of GDP during the period 1995–2015. The presence of 

higher gaps between the minimum and maximum values of the respective variables in both 

tables indicates the dispersion of relevant variables from their corresponding means. For 

example, the net Gini index ranges from 21 percent to 52 percent among the 19 high-income 

OECD countries considered during the period 1995–2015.  This indicates that there is 

considerable variation in income inequality between the countries in the sample. Furthermore, 

as shown in Table 5.2, the union membership rate ranges from around 9 percent to 99 percent, 

implying that the bargaining power of employees varies to a larger extent between the selected 

countries.     

Table 5.2 Descriptive statistics of control variables of the SEM (1995–2015). 

Variable Mean Standard 

deviation 

Maximum Minimum Observations 

Trade openness 81.49 37.96 189.79 22.38 133 

Initial GDP p.c. 39532.95 17339.67 91594.18 5631.92  

Inflation 2.89 3.79 28.30 -0.95  

Union membership rate 37.33 25.75 98.84 8.77  

Gender wage gap index 15.24 5.16 27.44 0.87  

Civil Liberty index 1.01 0.09 2 1  

Social Globalization index 82.64 6.51 92.47 60.91  

Political Liberty index 1.25 0.48 3 1  

Growth of population aged 

> 65 years 

1.11 0.96 3.49 -1.07  

Population growth 0.57 0.58 2.23 -0.68  

Sources: WDI (2016), Visser (2016), OECD (2015), Freedom House (2016), Gygli et al. 

(2018) and Dreher (2006).  

 

Figure 5.1 shows the trends of endogenous variables of the SEM. As illustrated in Figure 5.1, 

the mean Gini index shows an increasing trend during the period 1995–2015. This result is 

consistent with that of OECD (2015, 2017). The mean value of economic growth shows a 

decreasing trend, with a negative value of -0.52 in the peak of the GFC in 2009. Furthermore, 

the mean values of direct taxation receipts and redistributive expenditures show an increasing 

trend, whereas indirect taxation receipts and non-redistributive expenditures show a decreasing 
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trend during the period 1995–2015. The budget deficit shows a negative trend, indicating that 

it is widening in the/these 19 high-income OECD countries.  

  

  

  

 

 

Figure 5.1 Trends of endogenous variables of the SEM 

The average values for a list of all endogenous variables and control variables of the SEM 

model for individual OECD countries are given in Table A5.3 and Table A5.4 in the Appendix.   
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5.3 Estimation results and analysis  

 

The empirical specification, estimation method and identification of equations of the SEM have 

already been explained (Section 4.2, Chapter 4), and thus they are not presented again here. 

This section analyses the estimation results of the SEM (i.e. Equation 4.9) to test the validity 

of the six hypotheses of the research. As previously noted, two scenarios are considered to 

finance government expenditures: by debt (or deficit-financing) and by direct taxes (or tax-

financing).  

5.3.1 The determinants of economic growth  

 

This subsection analyses the determinants of economic growth of the high-income OECD 

countries. Table 5.3 presents the estimation results of the SEM in relation to the economic 

growth equation.  

Table 5.3 Estimation results of the SEM: the determinants of economic growth  

Real GDP per capita growth 

(growth equation) 

Financed by debt Financed by direct taxes 

Redistributive expenditures *

1( )  -0.871 (1.114) -1.411 (1.192) 

Non-redistributive expenditures 
*

2( )  

-1.716 (1.023)** -3.325 (1.637)** 

Direct taxation receipts *

3( )  -0.325 (0.824) Omitted 

Indirect taxation receipts *

4( )  -0.123 (0.943) -0.645 (0.785) 

Other revenues *

5( )  0.492 (0.773) 0.684 (0.763) 

Budget surplus *

6( )  Omitted -0.083 (0.063)* 

Growth of net Gini Index ( )  -0.077 (0.095) -0.074(0.089) 

Trade openness
1( )  3.134 (1.546)** 3.341 (1.528)** 

Inflation
2( )  -0.112 (0.053)** -0.111 (0.053)** 

Population growth
3( )  -0.272 (0.424) -0.211 (0.424) 

Initial GDP pp.c. 
4( )  -0.097 (0.029)*** -0.099 (0.022)*** 

Country effects Yes Yes 

Time effects Yes Yes 

Adjusted R^2 0.70 0.71 

Notes: ***, **, and * respectively indicate that the relevant coefficient is statistically 

significant at the 1%, 5% or 10% level of significance according to the corresponding one-

tail or two-tail hypothesis test. The standard errors of estimates are given in parentheses.  
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Redistributive expenditures  

The coefficients attached to the first six variables in the growth equation in Table 5.3 show the 

impact of fiscal policy on economic growth. Accordingly, redistributive expenditures have a 

negative impact on economic growth under both financing methods. The corresponding one-

tail test p-values for the estimated coefficients of redistributive expenditures under debt- and 

tax-financed fiscal strategies are 0.218 and 0.119, respectively. Thus, the related coefficients 

are not statistically significant at any conventional significance level. Regardless of its 

statistical insignificance, a relatively larger negative impact on economic growth can be seen 

when redistributive expenditures are financed by an increase in direct taxes than when financed 

by an increase in debt. That is, the negative value of the estimated coefficient of redistributive 

expenditures in the growth equation is higher when redistributive expenditures are financed by 

direct taxes (-1.41) than when financed by debt (-0.87). 

Debt-financing and tax-financing fiscal strategies can be more elaborated as follows. For debt-

financing, let us assume that the government increases redistributive expenditures by one percent. 

As all the other fiscal variables (and all the non-fiscal variables) are held constant in the growth 

regression, any increase in redistributive expenditures needs to be offset by an equal increase 

in the excluded variable, the budget deficit/surplus. This means that a one-percent increase in 

redistributive expenditures will be offset by a one-percent increase in budget deficit, satisfying 

the budget constraint. Therefore, the coefficient, -0.87, indicates that a one-percent increase in 

redistributive expenditures, which is financed by a one-percent increase in debt, reduces 

economic growth by -0.87 percent, on average.  For tax-financing, let us similarly assume that 

redistributive expenditures are required to increase by one percent. As all the other fiscal 

variables (and all the non-fiscal variables) are held constant in the growth regression, any 

increase in redistributive expenditures needs to be offset by an equal increase in the excluded 

variable, in this case, the direct taxes. This means that a one-percent increase in redistributive 

expenditures will be offset by a one-percent increase in direct taxes, satisfying the budget 

constraint. Therefore, the coefficient, -1.41, indicates that a one-percent increase in 

redistributive expenditures, financed by a one-percent increase in direct taxes, reduces 

economic growth by -1.41 percent, on average. The result in terms of tax-financing fiscal 

strategy is in line with the empirical findings of Muinelo-Gallo and Roca-Sagales (2013) for 

21 high-income OECD countries for the period 1972–2006. 
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Non-redistributive expenditures  

Regardless of whether financed by increasing debt or by direct taxes, non-redistributive 

expenditures have a negative and statistically significant impact on economic growth. As 

shown in Table 5.3, a one-percent increase in non-redistributive expenditures financed by debt 

and direct taxes reduces economic growth by -1.72 and -3.33 percent on average, respectively. 

It is interesting to note that non-redistributive expenditures, when they are financed by an 

increase in direct taxes, have nearly twice the negative impact on economic growth than they 

have when they are financed by an increase in debt. This result provides unambiguous evidence 

to support the fourth hypothesis of the study. As indicated earlier, two cases need to be satisfied 

in order to accept the fourth hypothesis of the study (see Section 3.2, Chapter 3).  

Case 1:   
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The corresponding one-tail test p-value for the estimated coefficient of the non-redistributive 

expenditures under the debt-financed fiscal strategy is 0.046, which is statistically significant 

at the five-percent level of significance. The corresponding one-tail test p-value for the 

estimated coefficient of the non-redistributive expenditures under the tax-financed fiscal 

strategy is 0.021, which is also statistically significant at the five-percent level of significance. 

Thus, Case 1 is satisfied as both coefficients are statistically significant with a negative sign.  

Case 2:   

* *

. .NRDEXP NRDEXPExc DTAX Exc BUDS
   

Case 2 is also satisfied, as the absolute value of the estimated coefficient of the non-

redistributive expenditures is smaller under the debt-financed fiscal strategy than under the 

(direct) tax-financed fiscal strategy: 
. .

3.33 1.72
Exc DTAX Exc BUDS

 .  

The economic reasoning for this result is that not only the types of government expenditures 

but also the mode of financing are crucial factors for the selection of the fiscal policy strategies 

for promoting economic growth. Regardless of the size of the impact of the non-redistributive 

expenditures on growth, the result in terms of the tax-financing fiscal strategy is also in line 

with the empirical finding of Muinelo-Gallo and Roca-Sagales (2013). The presence of 



 

117 
 

negative growth effects of government expenditures (in this case, non-redistributive 

expenditures) is also consistent with the results of Gemmell et al. (2016), Ramos and Roca-

Saglales (2008), Davtyan (2014), Ricci-Risquete and Ramajo, (2015), Alesina et al. (2002), 

and Alesina and Ardagna (1998), for different models and data sets. Two basic theoretical 

channels have been proposed in the literature to explain the long-run negative output effects of 

public expenditures (the so-called non-Keynesian effects) (de Castro, 2003; Alesina et al., 

2002: Alesina and Ardagna, 1998). The supply side channel emphasizes the interrelationships 

between the labour market (labour costs), profits and investment when transmitting the effects 

of an increase in public spending on economic growth. An increase in public spending, 

particularly public wages and/or employment, creates wage pressure for the private sector to 

increase the equilibrium real wage, which in turn results in lower entrepreneurial profits and, 

consequently, a negative impact on output, by lowering investment (de Castro, 2003; Alesina 

et al., 2002; Alesina and Ardagna, 1998). Alesina et al. (2002) find statistically significant 

evidence, particularly in support of the labour market channel, and conclude that large spending 

cuts (particularly government wages) during different fiscal contraction episodes over the 

period 1960–1996 in OECD countries show a higher economic growth that is driven by a 

persistent increase in private investment.  

The demand side channel, conversely, emphasizes two mechanisms through which a spending 

cut/increase can affect economic activity: the wealth/income effect on consumption and the 

credibility effect on interest rates (Alesina and Ardagna, 1998). When spending increases (cuts) 

are perceived as permanent, consumers’ lifetime disposable income is expected to decline 

(increase) permanently because they anticipate an increase (a cut) in the future tax burden 

(Alesina and Ardagna, 1998). In contrast to the Keynesian doctrine, this negative (positive) 

wealth/income effect that results from an increase (decline) in government expenditure is 

expected to reduce (increase) both consumption and economic activity. The interest rates 

mechanism states that a fiscal expansion (contraction) undermines (strengthens) the 

sustainability of debt, along with higher (low) inflation or default risk, which in turn results in 

a higher (lower) interest rate, since investors demand a higher (lower) risk premium (Alesina 

and Ardagna, 1998). The higher interest rate may reduce investment and consumption, 

resulting in a negative impact on economic growth.   
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Direct taxation receipts  

The corresponding one-tail test p-value for the estimated coefficient of the direct taxation 

receipts under the debt-financed fiscal strategy is 0.348. Although this estimate has the 

expected negative sign, it is not statistically significant. The insignificance of the direct taxation 

receipts could be due to the inclusion of non-redistributive expenditures in the growth equation, 

given that a higher percentage of the non-redistributive is financed by direct taxes. 

Theoretically, direct taxes, which are assumed to have distortionary effects on the efficient 

allocation of resources, through their effects on labour and investment decisions, also have a 

negative impact on economic growth. Moreover, the substitution and wealth/income effects of 

the direct taxes indicate that an increase in direct taxation receipts, specifically through a tax 

on labour income, creates negative impacts on economic activity (Alesina and Ardagna, 1998). 

When an increase in income tax is perceived as permanent, it typically yields at least one of 

the following two results: (1) it can reduce the labour supply because the cost of work relative 

to leisure is high (the intra-temporal substitution effect), and/or (2) it can reduce private 

consumption because of the permanent reduction of consumers’ lifetime disposable income. 

These two results could have a negative impact on profits/investment and thereby a 

contractionary impact on economic activity in the long run. Regardless of the insignificance of 

the coefficient of direct taxation receipts, the presence of the negative output effects of the 

direct taxation receipts is consistent with the results for the different models and data sets found, 

among others, by Gemmell et al. (2016), Liu and Martinez‐Vazquez (2015), Jha, et al. (2014), 

Muineolo-Gallo and Roca-Sagales (2013), Mertens and Ravan (2013), Favero and Giavazzi, 

(2012), Perotti (2012), Romer and Romer (2010), Alesina et al. (2002), Bleaney et al. (2001), 

Kneller et al. (1999), and Miller and Russek (1997).  

Indirect taxation receipts  

The corresponding one-tail test p-values for the estimated coefficients of the indirect taxation 

receipts under the debt- and tax-financed fiscal strategies are 0.448 and 0.206, respectively. 

Regardless of whether government expenditures are financed by an increase in debt or by direct 

taxes, the impact of indirect taxation receipts on economic growth, although negative, is 

statistically insignificant. As pointed out by Muinelo-Gallo and Roca-Sagales (2013, pp. 819), 

this insignificant impact would reflect the lack of information of the disaggregation of different 

types of goods taxed, such as “intermediate or consumer goods”.  
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Other revenues  

The corresponding two-tail test p-values for the estimated coefficients of the other revenues 

variable under the debt- and tax-financed fiscal strategies are 0.525 and 0.370, respectively. 

These estimates are not statistically significant at any standard significance levels.  

Budget deficit/surplus  

The corresponding one-tail test p-value for the coefficient of the budget deficit/surplus variable 

is 0.093, which indicates that the coefficient of the budget deficit/surplus is statistically 

significant at the ten percent level of significance, with a negative sign under the tax-financing 

fiscal strategy. This indicates that a decrease in the budget deficit or an increase in the budget 

surplus, which is financed by an increase in direct taxes, results in a negative impact on 

economic growth.  

Non-fiscal variables 

As shown in Table 5.3, all the coefficients of the non-fiscal variables (i.e. growth of the net 

Gini index, population growth, trade openness, inflation and initial per capita real GDP) in the 

growth equation have the expected signs. However, only the coefficients of trade openness, 

inflation and initial per capita real GDP are statistically significant under both financing 

strategies. Despite having the expected negative sign, the coefficients of the net Gini index, in 

the growth equation under the debt- and tax-financed methods, are not statistically significant 

at any standard significance levels (with corresponding one-tail test p-values of 0.209 and 

0.203, respectively). This means that there is not enough statistical evidence to support the fifth 

hypothesis of the study, that income inequality negatively affects the economic growth of 19 

high-income OECD countries. Specifically, the impact of income inequality on economic 

growth could be insignificant mainly because the present modelling has explicitly controlled 

the fiscal policy channel through which income inequality could affect economic growth 

negatively. Regardless of the statistical insignificance of the income inequality variable, the 

presence of a negative sign is in line with a number of empirical studies, which have found that 

income inequality slows economic growth (Kennedy et al., 2017; Lee and Son, 2016; Huang 

et al., 2009; Yu Hsing, 2005; Alesina and Rodrik, 1994; Persson and Tabellini, 1994). 

Theoretically, income inequality affects economic growth with different magnitudes depending 

on the effectiveness of four transmission channels (Neves and Silva, 2014, pp. 2-4), notably, 

those of fiscal policy, credit market, savings and socio-political instability. Furthermore, 
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despite having the expected negative sign, the non-significance of population growth implies 

that population growth is not an important determinant of the economic growth of the 19 high-

income OECD countries considered in the study. A similar conclusion is drawn by Muinelo-

Gallo and Roca-Sagales (2013), in terms of the effect of the growth of population on the 

economic growth in 21 high-income OECD countries.  

On the whole, some of these results are consistent with the findings of Muinelo-Gallo and 

Roca-Sagales (2013), Barro (1990), Lundberg and Squire (2003), Mendoza et al. (1997), Sala-

i-Martin and Xavier (1996), Islam (1995) and Evans (1997), for different models and data sets. 

For example, the coefficient of the initial per capita GDP in the growth equation is negative 

and statistically significant, meaning that a conditional convergence holds in terms of the 

growth rates of the 19 high-income OECD countries during the period 1995–2015. This result 

is in line with a number of other studies including, among others, those of Muinelo-Gallo and 

Roca-Sagales, (2013), Sala-i-Martin and Xavier (1996); Islam, (1995) and Evans (1997), for 

different models and data sets. The size of the coefficient of trade openness in the growth 

equation indicates that the trade-openness is an extremely important determinant for the 

economic growth of 19 high-income OECD countries selected in the study. This result is very 

similar to that of Lundberg and Squire (2003), for a different model and data set.  

 

5.3.2 The determinants of income inequality  

 

This subsection analyses the determinants of growth of income inequality of high-income 

OECD countries. Table 5.4 presents the estimation results of the SEM in relation to income 

inequality equation.  

 

 

 

 

 

 



 

121 
 

Table 5.4 Results of the SEM: the determinants of growth of income inequality  

Growth of net Gini index 

(inequality equation) 

Financed by debt Financed by direct taxes 

Redistributive expenditures *

1( )  -1.446 (0.651)** -2.083 (0.713)*** 

Non-redistributive expenditures *

2( )   1.222 (0.569)** -0.151 (0.995) 

Direct taxation receipts *

3( )  -1.283 (0.446)*** Omitted 

Indirect taxation receipts *

4( )   1.313 (0.519)*** 0.264 (0.467) 

Other revenues *

5( )  -0.419 (0.464) -0.635 (0.459) 

Budget deficit/surplus *

6( )  Omitted -0.074 (0.038)** 

Economic growth ( )  -0.127 (0.047)*** -0.134 (0.048)*** 

Union membership rate
1( )  -1.198 (0.627)** -1.812 (0.594)*** 

Gender wage gap index
2( )  0.015 (0.038) 0.025 (0.032)  

Civil Liberty index
3( )  0.076 (0.879) 0.447 (0.907) 

Social Globalization index
4( )  3.257 (0.627)** 3.475 (1.498)** 

Country effects Yes Yes 

Time effects Yes Yes 

Adjusted R^2 0.35 0.34 

Notes: ***, **, and * respectively indicate that the relevant coefficient is statistically 

significant at the 1%, 5% or 10% level of significance according to the corresponding one-

tail or two-tail hypothesis test. The standard errors of estimates are given in parentheses. 

 

Redistributive expenditures  

As shown in Table 5.4, all the fiscal variables in the debt-financing fiscal strategy are 

statistically significant, with expected signs. Only the redistributive expenditures and the 

budget deficit/surplus variables are statistically significant in the tax-financed fiscal strategy, 

at the one-percent and five-percent significant levels, respectively. A one-percent increase in 

the redistributive expenditures reduces the growth of income inequality by about -1.45 percent 

and by about -2.08 percent under the debt- and tax-financing fiscal strategies, respectively. This 

result provides enough statistical evidence to support the third hypothesis of the study. The 

third hypothesis is accepted because the following two cases are satisfied.  

Case 1:  
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The corresponding one-tail test p-values for the estimated coefficients of the redistributive 

expenditures under the debt- and tax-financed fiscal strategies in the inequality equation are 
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0.013 and 0.002, respectively. Case 1 is satisfied, as both coefficients (-1.45 and -2.08, 

respectively) are statistically significant, with a negative sign, at the five-percent and one-

percent level of significance, respectively.   

Case 2: * *

. .RDEXP RDEXPExc DTAX Exc BUDS
   

Case 2 is also satisfied as the absolute value of the estimated coefficient of the redistributive 

expenditures is higher under the tax-financed fiscal strategy than under the debt-financed fiscal 

strategy: 
. .

2.08 1.45
Exc DTAX Exc BUDS

 .  

Regardless of the size of the impact of the tax-financing redistributive expenditures on income 

inequality, this result is in line with the empirical finding of Muinelo-Gallo and Roca-Sagales 

(2013). The presence of a higher negative impact of redistributive expenditures on the net Gini 

index of the 19 high-income OECD countries implies that the key welfare expenditure items, 

such as government transfers, could have played a major role in reducing income inequality. 

The average social welfare expenditure accounts for around 30 percent of total government 

expenditures in the 19 high-income OECD countries over the period 1995–2015 (and about 10 

percent of GDP, see Table 5.1). Furthermore, Table 5.1 shows that the average redistributive 

expenditures, which comprise welfare expenditure, education and health, accounts for around 

52 percent of total government expenditures (and about 17 percent of GDP). Alesina and 

Ardagna (1998, pp. 494) also indicate that the government employment in OECD countries is 

often used as a “way of redistributing income to disadvantaged or politically powerful groups”. 

The presence of the negative effects of the (redistributive) government expenditures on income 

inequality is in line with the theoretical claims of both second-generation politico-economic 

growth theories (Bénabou, 2000) and new endogenous growth models (Saint-Paul and Verdier, 

1993; Galor and Moav, 2004).  

As the impact of the redistributive expenditures on both economic growth and income 

inequality has already been analysed, the validity of the first hypothesis can now be tested. The 

first hypothesis is reproduced as follows: 
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Case 1 tests two null hypotheses under the debt-financed fiscal strategy. The first null 

hypothesis is about the absence of the impact of debt-financed redistributive expenditures on 

economic growth; the second is about the absence of the impact of debt-financed redistributive 

expenditures on the growth of income inequality. The results discussed earlier have shown that 

both null hypotheses are not rejected simultaneously, and that only the latter null hypothesis 

was rejected. This implies that there is no trade-off between efficiency and equity, in terms of 

the redistributive expenditures which were financed by increasing debt. 

Case 2 
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Case 2 tests two null hypotheses under the (direct) tax-financed fiscal strategy. The first null 

hypothesis is about the absence of the impact of tax-financed redistributive expenditures on 

economic growth whereas the second one is about the absence of the impact of tax-financed 

redistributive expenditures on the growth of income inequality. The results discussed earlier 

have shown that only the latter null hypothesis was rejected, implying that there is no trade-off 

between efficiency and equity in terms of the redistributive expenditures, which were financed 

by increasing direct taxes. 

Non-Redistributive expenditures  

The corresponding one-tail test p-values for the estimated coefficients of the debt-financed and 

tax-financed non-distributive expenditures in the inequality equation are 0.016 and 0.439, 

respectively. This shows that only the coefficient of the non-redistributive expenditures under 

the debt-financed fiscal strategy is statistically significant at the five percent level of 

significance. Thus, non-redistributive expenditures significantly increase income inequality 

when they are financed by debt instead of by direct taxes. A one-percent increase in non-

redistributive expenditures, which are financed by debt, results in an increase in the growth of 

income inequality by about 1.22 percent, on average. This result is in line with the finding of 

Muinelo-Gallo and Roca-Sagales (2013). Interestingly, the impact of the non-redistributive 

expenditures on income inequality is insignificant when they are financed by direct taxes. This 

implies that the adverse impact of non-redistributive expenditures on income inequality can be 

greatly minimized if financed by direct taxes. However, this policy option is not without cost. 
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That is, non-redistributive expenditures have a higher negative impact on economic growth 

when they are financed by direct taxes than financed by debt.   

Direct and indirect taxation receipts  

The corresponding one-tail test p-values for the coefficients of the direct and indirect taxation 

receipts in the inequality equation are 0.002 and 0.006, respectively. Thus, both of these 

estimates are statistically significant, with the expected signs at the one-percent level of 

significance under the debt-financed fiscal strategy. These results are in line with the finding 

of Muinelo-Gallo and Roca-Sagales (2013). As shown in Table 5.4, a one-percent increase in 

direct taxation receipts reduces the growth of income inequality by about -1.28 percent on 

average whereas a one-percent increase in indirect taxation receipts increases the growth of 

income inequality by about 1.31 percent on average. These results provide strong statistical 

evidence to support the second hypothesis of the study. That is, the second hypothesis involves 

testing the validity of three separate null hypotheses. 

(1) Testing the impact of direct taxation receipts on income inequality  
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The corresponding one-tail test p-value for the estimated coefficient of the direct taxation 

receipts in the income inequality equation is 0.002, which indicates that the null hypothesis 

(H0) is rejected at the one-percent level of significance. Thus, there is enough statistical 

evidence to support the alternative hypothesis (HA), that an increase in the direct taxation 

receipts significantly reduces income inequality.  

(2) Testing the impact of indirect taxation receipts on income inequality 

              

*

| .

*

| .

: 0

: 0

O ITAX Exc BUDS

A ITAX Exc BUDS

H

H








 

The corresponding one-tail test p-value for the estimated coefficient of the indirect taxation 

receipts in the income inequality equation is 0.006, which also indicates that the null hypothesis 

(H0) is rejected at the one-percent level of significance. Thus, there is enough statistical 

evidence to support the alternative hypothesis (HA), that an increase in the indirect taxation 

receipts increases the growth of income inequality.  
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(3) Testing the impact of non-redistributive expenditures on income inequality 
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The null hypothesis (H0) for the coefficient of the non-redistributive expenditures in the income 

inequality equation is rejected at the five-percent level of significance, as the corresponding 

one-tail test p-value is 0.016. Thus, there is enough statistical evidence to support the 

alternative hypothesis (HA), that an increase in non-redistributive expenditures increases the 

growth of income inequality.  

Regardless of the different models and datasets used, the presence of the negative effects of the 

direct taxation receipts on income inequality is consistent with the other findings from Davtyan 

(2014), Whiteford (2010), Ramos and Roca-Sagales (2008), and OECD (2012). As Ramos and 

Roca-Sagales (2008) suggest, in a context of a progressive tax system, an increase in direct 

taxation receipts, through increasing either the tax base, the overall average tax rate, or the 

progression of the tax structure, results in a larger redistributive effect and hence a lower 

income inequality. Moreover, when the personal income tax system is progressive, higher tax 

rates are applied for those who earn higher incomes. Because such a tax system may improve 

saving capabilities of the poor to some extent, this may, in turn, have a positive impact on 

investing in human capital (i.e. education, training, entrepreneurship etc.), and thus on their 

future earnings and social mobility. 

The adverse effect of indirect taxation receipts on income redistribution supports the view that 

the indirect taxation receipts are generally regressive, meaning that the share of income paid in 

taxes is high at the low-income levels. This is mainly because the poor spend a larger share of 

their income on goods and services, for which demand is relatively inelastic. To the extent that 

the poor have a higher negative elasticity of savings, in terms of indirect taxes, compared to 

the rich, a permanent increase in indirect taxes can permanently reduce their savings and their 

investment in human capital. To the extent that the poor’s future earnings are dependent on the 

current savings, an increase in indirect taxes can intensify the income disparity between the 

poor and the rich in the long run (Ramos and Roca-Sagales, 2008). Hayes and Vidal (2015), 

Davtyan (2014), Ramos and Roca-Sagales (2008) and Liu and Martinez-Vazquez (2015) also 

find that indirect taxes increase income inequality, for different models and data sets. 
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Other revenues  

The corresponding two-tail test p-values for the estimated coefficients of the other revenues 

variable in the inequality equation under the debt- and tax-financed fiscal strategies are 0.464 

and 0.459, respectively. These estimates are not statistically significant at any standard 

significance levels.  

Budget deficit/surplus  

The budget deficit/surplus variable in the inequality equation is statistically significant (with 

the corresponding one-tail test p-value of 0.026) at the five-percent level of significance with 

a negative sign. Thais means that an increase in the budget surplus or a decrease in the budget 

deficit by one unit (i.e. as one percent of GDP), which is financed by an increase in direct taxes, 

reduces the growth of income inequality by about -0.07 points.   

Non-fiscal variables 

As shown in Table 5.4, all the coefficients attached to the non-fiscal variables (i.e. economic 

growth, union membership rate, gender wage gap index, Civil Liberty index, and social 

globalization index) in the inequality regression have the expected signs. However, only the 

coefficients of economic growth, the union membership rate, and the social globalization index 

are statistically significant under both financing strategies. Regardless of the statistical 

insignificance, the positive sign of the coefficient of the Civil Liberty index indicates that an 

increase in this index increases income inequality. The Civil Liberty index has been scaled 

from 1 to 7, with the smallest number representing the highest civil liberties (see Table A5.2 

in the Appendix). Thus, a change of the Civil Liberty index from a lower number to a higher 

number (i.e. an increase of the index) means a deterioration of civil liberties. Thus, a higher 

number reflects the political control of the richest segment of the society and its influence on 

protecting or on increasing its wealth (Muinelo-Gallo and Roca-Sagales, 2013). This result is 

consistent with the result of Muinelo-Gallo and Roca-Sagales (2013). The positive sign of the 

coefficient of the gender wage gap index implies that an increase in the gender wage gap index 

increases income inequality. Regardless of the statistical insignificance, this result is in line 

with the result of Fortin et al., (2012).  

 

 



 

127 
 

Economic growth 

The corresponding one-tail test p-values for the estimated coefficients of economic growth in 

the inequality equation under the debt- and tax-financed fiscal strategies are 0.003 and 0.002, 

respectively. These coefficients are statistically significant at the one-percent level of 

significance under both financed methods. A one-percent increase in economic growth reduces 

the growth of income inequality by about -0.13 percent under both fiscal strategies. This result 

provides strong statistical evidence to support the sixth hypothesis of the study. The sixth 

hypothesis is reproduced as follows:    
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The null hypothesis (H0) for the coefficient of economic growth in the inequality equation is 

rejected at the one-percent level of significance under both fiscal strategies. Thus, there is 

enough statistical evidence to support the alternative hypothesis (HA), that economic growth 

negatively affects the growth of income inequality. This negative effect of economic growth 

on income inequality is in line with the findings in the empirical and theoretical literature. This 

result basically coincides with the result of Muinelo-Gallo and Roca-Sagales (2013).  

Furthermore, Dollar et al. (2016) found that economic growth significantly reduces income 

inequality. Bertola (1993), for example, has demonstrated theoretically that economic growth 

reduces income inequality if governments implement investment-enhancing policies. This is 

important if the increased economic activity creates employment for capital-constrained 

individuals. In line with this argument, Barro mentions that  

Economic development—including shifts from agriculture to industry and services 

and the adoption of new technologies-initially benefits mainly a minority of the 

population. As the new methods of production become widespread, the benefits 

from economic development are shared more evenly, and higher per capita GDP 

tends to reduce inequality (Barro 2008, pp. 2).   

Union membership rate 

As expected, the coefficients of the union membership rate in the inequality equation are 

negative and statistically significant, at the five-percent and one-percent level of significance 

under both debt- and tax-financed models, respectively (with the corresponding one-tail test p-

values of 0.028 and 0.001, respectively). A higher (lower) union membership rate reflects the 
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strong (weak) bargaining power of employees, and thus the possibility of increasing 

(decreasing) wages and lowering (increasing) income disparities. A one-percent increase in 

union membership rate reduces the growth of income inequality by about -1.20 under the debt-

financed fiscal strategy and by about -1.81 percent under the tax-financed fiscal strategy. This 

result is in line with the results of previous empirical studies. For example, a large body of 

empirical studies that have modelled the impact of de-unionization on income inequality have 

found that de-unionization has increased income inequality (Herzer, 2016; Pontusson, 2013, 

Gustafsson and Johansson, 1999; Alderson and Nielsen, 2002; Bradley et al., 2003; Mahler, 

2004).   

Social Globalization index 

The coefficients of the social globalization index in the inequality equation are positive and 

statistically significant at the five-percent level of significance under both debt- and tax-

financed models (with the corresponding one-tail test p-values of 0.014 and 0.010, 

respectively). A one-percent increase in the social globalization index increases the growth of 

income inequality by about 3.26 under the debt-financing fiscal strategy and by about 3.48 

percent under the tax-financing fiscal strategy. This result is in line with the related empirical 

literature. For example, Dreher and Gaston (2008) argue that both the exchange of information 

due to cultural proximity of countries, and their tendency to lower taxes to attract investment, 

may lower the social standards, which in turn may result in an increase in income inequality. 

The globalization, and particularly the social globalization, is expected to increase income 

inequality, due mainly to its influence on international transactions and social migration (Dorn 

et al., 2017; Dreher and Gaston, 2008).   

 

5.3.3 The determinants of fiscal policy outcomes 

 

This subsection analyses the determinants of fiscal policy outcomes of high-income OECD 

countries. Table 5.5 presents the estimation results of the SEM in relation to fiscal policy 

equation.  
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Table 5.5 Results of the SEM: determinants of fiscal policy outcomes  

Fiscal policy variables (Fiscal policy equation) 

 Redistributive 

expenditures 

Non-

Redistributive 

expenditures 

Direct 

taxation 

receipts 

Indirect 

taxation 

receipts 

Budget  

deficit/surplus 

Net income 

inequality ( )k  

-0.012** 

(0.006) 

0.028  

(0.018) 

-0.041 

(0.027) 

0.031 

(0.024) 

-0.170  

(0.226) 

Trade openness

1( )k  

-0.239** 

(0.106) 

0.229*** 

(0.056) 

-0.069 

(0.083) 
0.663*** 

(0.084) 

0.592 

(0.689) 

Initial GDP p.c. 

2( )k  

 0.348*** 

(0.135) 

-0.068  

(0.052) 
0.259*** 

(0.077) 

-0.139* 

(0.078) 

3.542*** 

(0.639) 

Population 

growth > 65 

years 
3( )k  

 0.021 

(0.014) 

-0.035  

(0.036) 

-0.036 

(0.053) 

-0.008 

(0.053) 
-1.269*** 

(0.439) 

Political Liberty 

index
4( )k  

-0.062* 

(0.037) 

0.379***  

(0.067) 

0.056 

(0.098) 
0.265*** 

(0.099) 

-1.346* 

(0.815) 

Country effects Yes No No No No 

Time effects Yes Yes Yes Yes Yes 

Adjusted R^2 0.96 0.30 0.11 0.36 0.40 

Observations 133 133 133 133 133 

Notes: Fiscal policy equation is reported only for the deficit-financed fiscal strategy. ***, **, and * 

respectively indicate that the relevant coefficient is statistically significant at the 1%, 5% or 10% level 

of significance according to the corresponding one-tail or two-tail hypothesis test. The standard errors 

of estimates are given in parentheses.  

Regardless of the statistical insignificance of some coefficients attached to the explanatory 

variables in the fiscal policy outcomes, most of them have the expected signs. These fiscal 

policy outcomes include redistributive expenditures, non-redistributive expenditures, direct 

taxation receipts, indirect taxation receipts, and budget deficit/surplus. 

Net Gini index 

The coefficients of the net Gini index in the equations of redistributive expenditures and direct 

taxation receipts have the expected negative sign. However, the coefficient of the net Gini 

index is statistically significant only in the equation of redistributive expenditures at the five-

percent level of significance (with the corresponding one-tail test p-value of 0.029). This 

indicates that countries tend to redistribute less rather than more when their income inequality 

increases, which is highly consistent with the theoretical claim of Benabou (2000). This is 

because the redistributive policies receive less public consensus in an unequal society rather 

than in a fairly homogeneous society (Benabou, 2000).  
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Trade openness 

Trade openness has a negative and statistically significant impact on redistributive expenditures 

(with the corresponding one-tail test p-value of 0.012). The economic implication of this result 

is that the trade openness, which is associated with the technological progress and the 

multilateral trade liberalisation, has reduced the barriers to economic activity, reducing the 

scope for redistributive policies in the selected 19 high-income OECD countries. This finding 

is in line with the result of Bertola and Anna (2008) but is in contrast with that of Muinelo-

Gallo and Roca-Sagales (2013). Bertola and Anna (2008) conclude that a more negative 

relationship between trade openness and redistributive government expenditures is pronounced 

when financial markets are well developed, implying that financial development is substituted 

for government policies. Trade openness has a positive and significant impact (with the 

corresponding one-tail test p-value of 0.000) on indirect taxation receipts, indicating that the 

expansion of exports and imports results in an increase in indirect taxation receipts (Goode, 

1984).  

The initial per capita GDP  

Initial per capita GDP has a positive and statistically significant impact on redistributive 

expenditures (with the corresponding one-tail test p-value of 0.005). This implies that the 

selected 19 high-income OECD countries intensively increase their redistributive expenditures 

when they become richer. The effect of initial per capita GDP on non-redistributive 

expenditures, although negative, is not statistically significant. Initial per capita GDP has a 

statistically significant impact on both direct and indirect taxation receipts, with positive and 

negative signs, respectively. As Muinelo-Gallo and Roca-Sagales (2013) 

highlighted/emphasised, this implies that the direct taxes rather than the indirect taxes are 

intensively considered as an important source of government revenue when countries become 

richer. These results are in line with the empirical findings of Muinelo-Gallo and Roca-Sagales 

(2013). The positive effect of initial per capita GDP on (redistributive) government 

expenditures and direct taxation receipts is in line with Wagner’s law as well (Lamartina and 

Zaghini, 2011). Initial per capita GDP also has a positive and statistically significant impact on 

budget deficit/surplus, implying that the fiscal prudence can be significantly improved, 

depending on how fast the selected countries in the sample become richer.  
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Growth of older population (aged 65 years and above) 

The coefficients attached to the growth of the older population (aged 65 years and above) have 

the expected signs in all the fiscal policy equations. However, the coefficient in the budget 

deficit/surplus equation is only statistically significant. The negative sign of this coefficient 

implies that the increasing aging population in the higher-income OECD countries leads to 

progressively larger budget deficits. This could mainly be due to the imbalance between the 

increased aging population as beneficiaries of government programmes (e.g. public pension 

system) and the relatively smaller number of taxpayers resulted from declining fertility 

(National Science Council, 2012).  

Political liberty index 

The coefficients of the political liberty index are statistically significant in all equations except 

that for direct taxation receipts. All the coefficients have the expected signs. The political 

liberty index is scaled from one to seven, with one representing the highest degree of freedom 

and seven the lowest. Accordingly, the weaker political liberties (i.e. the higher the political 

liberty index) result in low redistributive expenditures, higher non-redistributive expenditures, 

higher indirect taxes and larger budget deficits. These results imply that the weaker political 

liberties increase income inequality.  

 

5.4 Robustness of the results of the SEM 

 

The robustness of the coefficients of the SEM is tested as follows. First, I exclude one country 

at a time from the panel and re-estimate the model. The objective is to examine whether there 

is a particular country in the panel which drives the results of the SEM. Second, the relevant 

3SLS coefficients are obtained for each time of the estimation.  The maximum and minimum 

values are reported for each coefficient. A coefficient is considered robust if the maximum and 

minimum values hold the same sign. The mean value for each coefficient is also compared 

with its corresponding 3SLS coefficient, which was obtained for the full sample. Only the 

variables which were identified as statistically significant are considered for a meaningful 

comparison.  

Accordingly, Table 5.6 and Table 5.7 show the sensitivity of the 3SLS coefficients in the debt- 

and tax-financed models, respectively. As shown in the third and fourth columns in Table 5.6, 
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all the 3SLS coefficients are robust to the exclusion of a particular country in the panel, except 

for two coefficients. The results of the last two columns show that the sample mean of the 

relevant 3SLS coefficient and the corresponding 3SLS coefficient for the full sample are also 

identical, indicating the robustness of the results of the original debt-financed model.  

Table 5.6 The sensitivity of 3SLS coefficients in the debt-financed model   

 

 

 

 

 

 

Estimation of SEM excluding one country at a 

time 

Estimation of 

SEM for the 

full sample 

Equation Explanatory 

variable(s) 

Maximum 

value of 

3SLS 

coefficient 

Minimum 

value of 

3SLS 

coefficient 

Mean of 3SLS 

coefficients 

(sample standard 

deviation) 

3SLS 

coefficient  

(3SLS standard 

deviation) 

 

EG 

 

NRDEXP -0.90 -2.10 -1.74 (0.26) -1.72 (1.02) 

TROP 4.12 2.00 3.13 (0.49) 3.13 (1.55) 

INF -0.08 -0.15 -0.11 (0.01) -0.11 (0.05) 

Initial p.c. 

GDP 
 

-0.08 

 

-0.12 

 

-0.10 (0.01) 

 

-0.10 (0.03) 

Growth 

of  

NetGini 

RDEXP -0.94 -2.06 -1.41 (0.26) -1.45 (0.65) 

NRDEXP 1.62 0.90 1.26 (0.19) 1.22 (0.57) 

DTAX -0.95 -1.72 -1.31 (0.16) -1.28 (0.45) 

ITAX 1.63 0.43 1.25 (0.25) 1.31 (0.52) 

EG -0.06 -0.21 -0.13 (0.03) -0.13 (0.05) 

SOCGLOBI 5.12 -1.03 3.18 (1.12) 3.26 (0.63) 

UnionMR -0.84 -1.51 -1.19 (0.15) -1.19 (0.63) 

RDEXP Initail p.c. 

GDP 
 

0.51 

 

0.12 

 

0.35 (0.08) 

 

0.35 (0.14) 

TROP -0.13 -0.31 -0.24 (0.04) -0.24 (0.11) 

NetGini -0.01 -0.02 -0.01 (0.004) -0.01 (0.007) 

Pollib -0.004 -0.09 -0.06 (0.02) -0.06 (0.04) 

NRDEXP TROP 0.31 0.14 0.23 (0.04) 0.23 (0.06) 

Pollib 0.45 0.23 0.37 (0.04) 0.38 (0.07) 

DTAX Initail p.c. 

GDP 
0.49 0.11 0.26 (0.07) 0.26 (0.08) 

ITAX Initail p.c. 

GDP 
 

-0.05 

 

-0.21 

 

-0.14 (0.04) 

 

-0.14 (0.08) 

TROP 0.79 0.10 0.66 (0.14) 0.66 (0.08) 

Pollib 0.34 0.06 0.26 (0.06) 0.27 (0.10) 

BUDS Initail p.c. 

GDP 
5.65 1.93 3.59 (0.64) 3.54 (0.64) 

Pop growth  

> 65 years 
-0.58 -1.52 -1.26 (0.22) -1.27 (0.44) 

Pollib 0.19 -1.99 -1.31 (0.46) -1.35 (0.82) 
 

The results of the third and fourth columns in Table 5.7 also indicate that all the 3SLS 

coefficients except for three are robust to the exclusion of a particular country in the panel 
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under the tax-financed fiscal strategy. The sample mean of the relevant 3SLS coefficient and 

the corresponding 3SLS coefficient for the full sample are also identical, indicating the 

robustness of the original results of the tax-financed model.  

Table 5.7 The sensitivity of 3SLS coefficients in the tax-financed model    

  Estimation of SEM excluding one country at 

a time 

Estimation of 

SEM for the full 

sample 

Equation Explanatory 

variable(s) 

Maximum 

value of 

3SLS 

coefficient 

Minimum 

value of 

3SLS 

coefficient 

Mean of 3SLS 

coefficients 

(sample standard 

deviation) 

3SLS 

coefficient  

(3SLS standard 

deviation) 

 

EG 

 

NRDEXP -1.98 -4.45 -3.40 (0.56) -3.33 (1.64) 

TROP 4.18   2.13  3.32 (0.50) 3.34 (1.53) 

INF -0.08 -0.14 -0.11 (0.01) -0.11 (0.05)  

Initial p.c. 

GDP 
-0.08  -0.12 -0.10 (0.01) -0.10 (0.02)  

Growth 

of  

NetGini 

RDEXP -1.65 -2.80 -2.09 (0.30) -2.08 (0.71) 

EG -0.06 -0.23 -0.13 (0.03) -0.13 (0.05) 

SOCGLOBI 5.23 -0.64 3.39 (1.07)      3.48(1.49) 

UnionMR -1.48 -2.48 -1.80 (0.19) -1.81 (0.59) 

RDEXP Initail p.c. 

GDP 
0.51 0.13 0.35 (0.08) 0.35 (0.14) 

TROP -0.13 -0.30 -0.24 (0.04) -0.24 (0.11) 

NetGini -0.01 -0.02 -0.01 (0.003) -0.01 (0.007) 

Pollib -0.004 -0.09 -0.06 (0.02) -0.06 (0.04) 

NRDEXP TROP 0.31 0.14 0.23 (0.04) 0.23 (0.06) 

Pollib 0.45 0.23 0.37 (0.05) 0.38 (0.07) 

DTAX Initail p.c. 

GDP 

0.49       -0.15  0.24 (0.11) 0.26 (0.08) 

ITAX Initail p.c. 

GDP 
-0.05 -0.22 -0.14 (0.04) -0.14 (0.08) 

TROP 0.79 0.10 0.66 (0.14) 0.66 (0.08)  

Pollib 0.34 0.06 0.26 (0.06) 0.26 (0.10) 

BUDS Initail p.c. 

GDP 
5.62 1.93 3.59 (0.64) 3.54 (0.64) 

Pop growth  

> 65 years 
-0.58 -1.49 -1.25 (0.21) -1.25 (0.44) 

Pollib 0.22 -2.01 -1.32 (0.46) -1.35 (0.82) 
 

Figures A5.1 to A5.6 (See appendix to this chapter), another way of representing the 

information presented in Table 5.6 and Table 5.7, show the plot of the values of each 3SLS 

coefficient against the exclusion of one country per one time in the sample. The corresponding 

original 3SLS coefficients are also presented as a horizontal line in Figures A5.1 to A5.6, for 

easy comparison. As can be seen in these Figures, the plots of all 3SLS coefficients move 
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around their corresponding original 3SLS coefficients, denoted by the horizontal line. Thus, 

these results again endorse the robustness of the SEM. 

 

5.5 Concluding remarks  

 

The primary aim of this chapter was to empirically investigate the validity of the six hypotheses 

of the study. To do this, a SEM was estimated using the three-stage least-squares (3SLS) 

method with data from a balanced panel of 19 high-income OECD countries during the period 

1995–2015. The results of the SEM did not provide statistically significant evidence to support 

the first hypothesis of the study: no evidence was found for the presumed efficiency–equity 

trade-off. Regardless of how it was financed, an increase in redistributive expenditures reduced 

income inequality but did not have a statistically significant negative impact on economic 

growth. Confirming the progressivity of the existing direct tax system, a comparatively higher 

negative effect of redistributive expenditures on income inequality was found when 

redistributive expenditures were financed by direct taxes rather than financed by debt. 

The study found statistically significant evidence to support the second hypothesis of the study. 

Thus, the direct tax system can be classified as progressive whereas the indirect taxation system 

and the non-redistributive expenditures can be classified as regressive, on average. However, 

the resulting total net effect of these three variables on income inequality is positive (about 1.3 

percent). This indicates that fiscal policy itself could have shifted towards less progressive 

direct tax structures and/or towards an increased emphasis on indirect tax structures and/or 

towards the implementation of fiscal consolidated programmes during the sample period of the 

study. Governments of 19 high-income OECD countries shifting fiscal policy structures in this 

manner can help explain a continued rise of the average net income inequality of these countries 

over the period 1995–2015 (see first graph of Figure 5.1).   

The results of the SEM showed statistically significance evidence to support the third and 

fourth hypotheses of the study. The acceptance of the third hypothesis implies that the best 

option available to reduce income inequality is to increase the redistributive expenditures 

which are financed by direct taxes. This is not a surprising result, as both fiscal tools are 

considered progressive, and hence a combination of them could definitely reduce income 

inequality at a maximum percentage (i.e. here it is around -2.08 percent). The acceptance of 
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the fourth hypothesis is consistent with the widely accepted theoretical proposition that direct 

taxes have distortionary effects on the efficient allocation of resources and thus have negative 

effects on economic growth. The presence of significant adverse effects of the non-

redistributive expenditures on the economic growth (i.e. fourth hypothesis) and on the income 

inequality (i.e. second hypothesis) implies that the best fiscal policy option in a context of fiscal 

consolidation in 19 high-income OECD countries is to cut non-redistributive expenditures. The 

reason for this is that a cut in non-redistributive expenditures increases economic growth and 

decreases income inequality.  

The study found that income inequality did not have a statistically significant impact on 

economic growth and thus was unable to find evidence to support the study’s fifth hypothesis. 

This could particularly be due to the control of fiscal policy, through which income inequality 

could mainly affect economic growth, according to the politico-economic models of growth 

and inequality. However, the study found that economic growth significantly reduces income 

inequality, providing evidence to support the sixth hypothesis. The study found that income 

inequality had a statistically significant negative impact on redistributive expenditures, 

meaning that the lower the income inequality, the higher was the redistribution, or vice versa. 

This result is in line with the second-generation models of growth and income inequality 

indicated by Benabou (2000).   

Most of the control variables of each equation in the SEM, it should be noted, were statically 

significant, with theoretically expected signs. For example, the coefficients of the initial per 

capita GDP in the equations of redistributive expenditures and direct taxation receipts had the 

positive sign, whereas that for the indirect taxation receipts had the negative sign, indicating 

that rich countries in the sample use more redistributive expenditures and direct taxes, whereas 

poor countries use indirect taxes. These results are in line with the finding of Muinelo-Gallo 

and Roca-Sagales (2013). Furthermore, deterioration of union membership was identified as 

one of the key factors increasing income inequality. This implies the need to assure the rights 

of employees by restructuring labour market laws and regulations in order to reduce income 

inequality.  

To examine the robustness of the results, the modelling and estimation were conducted by 

dropping one country at a time and compared these results with those of the baseline model. 

The consistency of the results for the model adds strength, not only to the generality of the 

model, but also to the other conclusions drawn. 
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Chapter 6 

Application of SVAR and SVEC Models to Australia  
 

6.1 Introduction 

  

This chapter examines the impact of fiscal policy on aggregate output and income inequality 

in Australia using the data for the period 1965–2014. A small structural vector autoregressive 

(SVAR) model for an open economy is constructed for the contemporaneous identification. 

Based on the evidence of one cointegrating vector among the considered variables, a structural 

vector error correction (SVEC) model is specified for the long run. Direct taxation, indirect 

taxation receipts and government spending are identified as permanent shocks. Specifically, 

this chapter tries to answer the following two questions of the thesis. They are: 

Main question: Is there empirical evidence for fiscal policies involving a trade-off between 

equity and growth? 

Sub-question 1: To what extent do direct taxation receipts affect income inequality? To what 

extent do indirect taxation receipts and government expenditures affect income inequality?   

 

The remainder of this chapter is organized as follows. Section 6.2 presents the background and 

motivation for the research topic. Section 6.3 presents a very brief overview of the estimation 

method. Section 6.4 presents the data. Results are analysed in Section 6.5. Concluding remarks 

are given in Section 6.6.   

 

6.2 Background and research motivation 

 

Higher per capita real GDP and decreasing income inequality are both considered major long-

run targets of fiscal policy. Nevertheless, most theory argues for some form of efficiency–

equity trade-off, leaving fiscal policy with two major but incompatible targets. The 

contemporary global setting is that, over recent decades, income inequality has been increasing, 

reversing previous trends. This chapter attempts to provide a link between these two elements 

for Australia, one of the countries for which this increasing income inequality is observed 

(Kennedy et al., 2017; Herault and Azpitarte, 2015; OECD, 2015, 2017; Wilkins, 2014). In the 
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chapter, I examine the impact of three major components of fiscal policy on income inequality 

and per capita real GDP.  

The reasons for the global rise in income inequality remain unclear. One possibility is that the 

presumed efficiency–equity trade-off has undergone a long-term secular shift that is little 

related to fiscal policy. This shift may be powerful enough that fiscal policy can do little to 

either influence it or ameliorate its effects. Another possibility is that fiscal policy itself has 

shifted, especially to less progressive direct tax structures and to an increased emphasis on 

indirect taxes and/or to the implementation of fiscal consolidated programmes. Governments 

around the World, shifting fiscal policy structures in this manner, can help explain a global rise 

in income inequality. For example, it can be observed that the first lag of changes in the indirect 

taxation receipts has a close positive relationship with the changes of the market Gini index 

during the period 1967-2014 in Australia (see Figure A6.1 in the appendix to this chapter). 

These arguments require the measurement of the impacts of fiscal policy variables (as 

permanent shocks) on income inequality and per capita real GDP, in order to ascertain if they 

have the expected impacts, and whether or not those impacts are quantitatively and statistically 

significant. 

Economic growth, income inequality and fiscal policy variables are neither independent nor 

separately determinable. The implication is that it is essential to empirically determine the 

impact of fiscal policy on economic growth and income inequality and to do so in a way that 

allows for their interdependence. Consequently I examine the joint long-run response of per 

capita real GDP and income inequality to three major fiscal policy shocks: direct taxation 

receipts, indirect taxation receipts and total government spending. This empirical strategy 

involves first constructing a small SVAR model for an open economy, comprising world 

output, domestic output, price levels and the real exchange rate, as well as government 

spending, direct taxation receipts, indirect taxation receipts and income inequality. This model 

controls for a range of major effects on both income inequality and domestic output. This 

SVAR is estimated to examine the long-run effects of fiscal policy on output and income 

inequality. Second I specify this SVAR within a SVEC model utilising a cointegrating 

relationship among the variables. On the grounds of a long-run neutrality proposition in 

economics, in terms of level of prices, the same fiscal shocks are identified by imposing zero 

long-run exclusion restrictions within the framework of a long-run identification structure in 

the SVEC model. An alternative long-run identification structure, also based on long-run price 
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neutrality, is used to determine the robustness of the baseline SVEC model and to capture the 

channels through which prices affect income inequality in the long run.  

The application of SVAR models to the Australian economy (Dungey, 2002; Dungey and 

Pagan, 2000, 2009; Dungey and Fry, 2003) has primarily focused on the effects of monetary 

policy and/or international shocks on the Australian economy. However, the empirical strategy 

in our study more closely relates to that of Davtyan (2017), who identifies a monetary policy 

shock on US income inequality. The empirical methodology adopted in this study is novel 

because it is designed to identify long-run fiscal policy shocks in an open economy context, 

employing both contemporaneous and long-run identification methods.  

Politico-economic models explain political and economic channels through which fiscal policy 

affects growth and inequality (Muinelo-Gallo and Roca-Sagalés, 2013; Neves and Silva, 2014). 

The political channels capture how citizens’ preferences determine different fiscal policy 

outcomes (i.e. direct taxes and transfers), whereas the economic channel determines the 

efficiency–equity trade-off associated with such policies (Muinelo-Gallo and Roca-Sagalés, 

2013). These first-generation models argue that higher income inequality leads to redistribution 

financed by distortionary (direct) taxation (Alesina and Rodrik, 1994; Persson and Tabellini, 

1994, 2000). This distortionary taxation harms economic growth because of its negative 

incentive to capital accumulation. On the contrary, the second-generation models show that 

redistributive policies have received less public consensus in a more unequal society (Bénabou, 

2000). With incomplete and imperfect credit and insurance markets, lower redistribution rates 

could increase income inequality because of the wealth constraints on investment by capital-

constrained agents (Bénabou, 2000). Consequently, long-run growth could depend on the 

balance between “tax distortions to efforts” and “the productivity of investment resources” 

reallocated to capital-constrained agents (Bénabou, 2000, pp. 119).  

Empirical studies have typically investigated the distributive effects of fiscal policy or the 

inequality effects on growth, but separately rather than jointly. For example, Herault and 

Azpitarte (2015) find that the redistributive effects of tax and benefits in Australia declined 

sharply from 1990 onwards. Whiteford (2010) finds that the cash transfers and the direct tax 

system in Australia are the most efficient in reducing income inequality in the OECD. Most 

recently, however, studies jointly estimate the effects of fiscal policy on economic growth 

and/or income inequality using country-specific time series data (Davtyan, 2014; Ramos and 

Roca-Sagales, 2008) or panel data (Muinelo-Gallo and Roca-Sagales, 2011, 2013; Alesina et 

al., 2002; Alesina and Ardagna, 1998). These empirical studies show some consensus regarding 
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the presence of (1) a trade-off between efficiency and equity (see Liu and Martinez-Vazquez, 

2015; Muinelo-Gallo and Roca-Sagales, 2011, 2013; Ramos and Roca-Sagales, 2008); (2) the 

negative output effects of direct taxes and/or government expenditure (see Ricci-Risquete and 

Ramajo, 2015; Afonso and Jalles, 2014;  Jha, et al., 2014; Davtyan, 2014; Mertens and Ravan, 

2013; Perotti, 2012; Romer and Romer, 2010; Neicheva, 2006; de Castro, 2003; Alesina et al., 

2002; Kneller et al., 1999; Alesina and Ardagna, 1998; and Miller and Russek, 1997); (3) the 

positive redistributive effects of direct taxes and/or government expenditure (see Doerrenberg 

and Peichl, 2014); and (4) the adverse effects of indirect taxation on income inequality (see 

Hayes and Vidal, 2015; Davtyan, 2014). These studies are more in line with my present 

modelling. 

 

6.3 Estimation method 

 

The empirical method of this chapter has already been explained (See Sections 4.4 to 4.6, 

Chapter 4). The specification of the SEM within the SVAR and SVEC models, the 

identification of the contemporaneous and the long-term shocks were explained in Section 4.4. 

The econometric tests to be employed to examine the time series properties of the variables 

were explained in Section 4.5. The multivariate cointegration tests were explained in Section 

4.6.  

 

6.4 Data  

 

This chapter uses annual data for the period 1965 to 2014. Annual (1965 to 2013) data are 

necessarily used due to income inequality data availability. The use of annual data is more 

appropriate to estimate the long-run relations between the concerned/relevant macroeconomic 

variables of the model: the frequency of this data supports the assumptions behind the 

restrictions related to the interactions between fiscal policy variables, real GDP and income 

inequality (see also Davtyan, 2017). The Standardized World Income Inequality Data Base 

(SWIID) created by Solt (2014, 2016) is used to obtain a disposable-income based Gini index 

series. The selection of a disposable-income based Gini index series for the present study is in 

line with the related literature (see Muineolo-Gallo and Roca-Sagales, 2011, 2013; Ramos and 

Roca-Sagales, 2008). In the SWIID database, an inequality data series was created using a 

method called missing data algorithm. For a particular year, each Gini index has been assigned 

100 imputations to take into account the dispersion of the series from the actual one. Therefore, 
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the mean value for the Gini index is considered for a particular year. Each fiscal policy variable 

is given as a proportion of GDP. All variables except the budget deficit/surplus variable 

(BUDS) and the Gini index are transformed into the natural logarithm at their levels. A 

summary of the codes, the definition of the variables, and their sources, are given in Table A6.1 

(in an appendix to this chapter). Table 6.1 provides the general statistical characteristics of the 

variables of the model.  

Table 6.1 Descriptive statistics of variables of the model (1965–2014) 

Variables Mean Max. Min. SD 

World per capita real GDP growth 1.73 4.50 -2.93 1.48 

Australian per capita real GDP growth  1.90 4.79 -3.65 1.61 

Government spending as a ratio of GDP 22.62 26.11 15.30 3.30 

Direct tax income as a ratio of GDP 14.88 17.91 10.14 2.19 

Indirect tax income as a ratio of GDP 5.86 7.41 5.14 0.59 

Indirect tax income (including non-tax 

revenue) as a ratio of GDP 

 

8.06 

 

9.16 

 

6.86 

 

0.60 

Budget deficit/surplus as a ratio of GDP 0.31 3.83 -3.55 2.12 

Gini index (in percent) 29.75 33.01 25.51 2.38 

GDP deflator 63.37 134.03 10.05 39.34 

Trade weighted real effective exchange rate  90.20 115.89 64.30 14.73 

  Sources: ABS (2016), Solt (2014, 2016), WDI (2016) and BIS (2018). 

 

A few key things can be observed from the data in Table 6.1. First, the average per capita real 

GDP growth rates between Australia and the world are approximately very close. Second, the 

average direct taxation receipts account for the highest percentage in government tax income 

(about 15 percent of GDP) over the period 1965–2014. Third, the standard deviation (SD) of 

the indirect tax income, without the other revenue, is (0.59) whereas that with the other revenue 

is (0.60). This implies that the other revenue has very small variation in the non-direct tax 

income. Figure 6.1 shows the time series behaviour of the variables of the study.  
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Direct taxation receipts as a p.c. of GDP (log) 

       

 
Gini index (in percent) 

Source(s): ABS (2016), WDI (2016), and Solt (2014, 2016). 

Figure 6.1 Time series behaviour of selected variables of the study 

The time series plot of the Gini index series in Figure 6.1 shows that income inequality in 

Australia has risen steadily, particularly since the 1980s, and is now at a post second world war 

high. Figure 6.1 shows that each time series apparently displays a deterministic time trend.  

 

6.5 Results and analysis 

 

This section examines the results of the unit root tests, the cointegration tests, and the tests of 

SVAR and the SVEC models.   

 The unit root tests 

The common practice for estimating a SVAR model is to use data which are stationary in levels 

or in first difference. However, non-stationary variables can also be used in levels in a SVAR 

model without transforming them to stationarity (Sims et al., 1990). This is particularly 

important if variables are cointegrated, as the underlying VAR in levels implicitly captures the 

cointegrated relationships (Sims et al., 1990). In this line of reasoning, the SVAR model of the 

present study is estimated in levels to estimate long-run structural shocks (see Davtyan, 2017, 

for a similar method). However, as previously noted, when variables are cointegrated, the most 

effective way of identifying long-run structural shocks is to estimate them within a SVEC 

framework (Dvatyan, 2017; Lütkepohl, 2005; Hubrich and Vlaar, 2004). 

The non-stationarity of variables is tested using the standard augmented Dickey–Fuller test 

(ADF) (Dickey and Fuller, 1979) and the Lee and Strazicich (2003) two-break minimum LM 

unit root test, for their levels as well as for their first differences. The purpose of using the latter 

test is to examine the possible impact of structural breaks of series on their integration process.  

2.3

2.4

2.5

2.6

2.7

2.8

2.9

1965 1970 1975 1980 1985 1990 1995 2000 2005 2010

24

26

28

30

32

34

1965 1970 1975 1980 1985 1990 1995 2000 2005 2010



 

142 
 

The results of the ADF test are given in Table 6.2. Since the visual inspection of all series in 

the level form showed a linear time trend in the data, a constant term (c) was included in the 

ADF test to capture the linear time trend in the data generating process (DGP) of each series 

(see upper panel of Table 6.2). Since the visual inspection of the first differenced series did not 

show a trending behaviour, a constant term was not included in the ADF test for these series 

(see lower panel of the Table 6.2). This type of specification will more accurately capture the 

dynamics of the series (see also Davtyan, 2017). The results of the ADF test in Table 6.2 

indicate that, with the exception of BUDS, all the variables are non-stationary in their levels at 

the 5% significance level. The price variable in the level form follows an I(2) process, meaning 

that it has two unit roots and thus it is stationary at the second difference. The results of the 

lower panel of Table 6.2 show that the first differenced form of all variables is stationary, 

except for the price variable. The ADF test shows that the price variable has two unit roots. 

However, the Lee and Strazicich two-break minimum LM unit root test indicates that the price 

variable has only one unit root (see Table 6.3). Following the result of the latter test, I consider 

that the price variable follows an I(1) process.   

Table 6.2 The Augmented Dickey–Fuller test for unit roots 

   ADF Critical values  

Variables 

in 

Deterministic 

terms 

Lags Test statistic 1% 5% 10% I(d) 

level form    -3.57 -2.92 -2.60  

WY c 0 -2.02    I(1) 

Y c 0 -1.27    I(1) 

G c 1 -1.99    I(1) 

DT c 0 -2.43    I(1) 

IT c 0 -2.58    I(1) 

P c 1 -2.57    I(2) 

GI c 0 -0.96    I(1) 

RER c 1 -1.93    I(1) 

BUDS c 0 -3.56***    I(0) 

first difference     -2.61 -1.95 -1.61  

WY None 0 -3.08***    I(0) 

Y None 0 -3.17***    I(0) 

G None 0 -5.49***    I(0) 

DT None 0 -5.89***    I(0) 

IT None 0 -7.37***    I(0) 

P None 0 -1.15    I(1) 

GI None 0 -7.23***    I(0) 

RER None 0 -4.95***    I(0) 
Notes: The asterisks *, ** and *** show statistical significance of relevant coefficients at the 10%, 5%, and 1% 

significance levels, respectively. The order of the lagged differenced terms is chosen by the Schwarz criterion 

(SBIC) out of 5 lags. I also tested the stationarity, including a constant and a linear time trend, and the results are 

more biased on/by the presence of a unit root in terms of each variable in the level form.  
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The results of the Lee and Strazicich unit root test are given in Table 6.3. In this test, I have 

used Lee and Strazicich’s Model C (two breaks in the intercept and two breaks in the trend) to 

perform the unit root test. The results in Table 6.3 show that all variables (except BUDS) are 

non-stationary in levels at the 1% level of significance. The results in the lower panel of Table 

6.3 further show that all non-stationary variables are stationary in their first differenced form. 

Table 6.3 Two-break minimum LM unit root test 

Variables in       k    St-1   I(d) 

level form    

WY 4 -5.11 I(1) 

Y 4 -4.21 I(1) 

G 1 -5.03 I(1) 

DT 1 -5.12 I(1) 

IT 1 -4.02 I(1) 

P 4 -4.29 I(1) 

GI 1 -5.46 I(1) 

RER 1 -6.00 I(1) 

BUDS 3 -5.57 I(1) 

first difference     

WY 1 -6.35*** I(0) 

Y 0 -7.92*** I(0) 

G 3 -6.74*** I(0) 

DT 0 -6.28*** I(0) 

IT 0 -7.42*** I(0) 

P 2 -5.63** I(0) 

GI 0 -6.84*** I(0) 

RER 3 -7.63*** I(0) 

BUDS 3 -6.96*** I(0) 

2  0.4 0.6 0.8 

1  1% 5% 10% 1% 5% 10% 1% 5% 10% 

0.2 -6.16 -5.59 -5.27 -6.41 -5.74 -5.32 -6.33 -5.71 -5.33 

0.4 - - - -6.45 -5.67 -5.31 -6.42 -5.65 -5.32 

0.6 - - - - - - -6.32 -5.73 -5.32 
Notes: The asterisks *, ** and *** show statistical significance of relevant coefficients at the 10%, 5% and 1% 

significance levels, respectively. k is the lag length, which is selected using the general-to-specific method (GTS) 

by setting the maximum lags (kmax) up to 4 and using the 10% significance value of the asymptotic normal 

distribution to determine the significance of the last lag. St-1 is the minimum LM statistic of the coefficient on 

the unit root parameter. I(d) denotes the order of integration of relevant variable. ( 1,2)i i  is a vector 

containing the location of breaks. 

The conclusion of both unit root tests is that all variables of the model are treated as non-

stationary (i.e. following a unit root process), except BUDS.  
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Cointegration tests 

The long-run identification strategy is predicated on the presence of a cointegration relationship 

between the model’s variables. Following Lütkepohl et al. (2001), to accurately determine the 

rank of cointegration we use both the maximum eigenvalue test and the trace test with respect 

to the treatment of different deterministic terms in the level VAR (i.e. Equation 4.10) and in 

the cointegration relation (i.e. Equation 4.19). Accordingly, the maximum eigenvalue test and 

the trace test are conducted for each of the following three most common specifications, 

separately. This is because Lütkepohl et al. (2001, pp. 305) have shown that the trace tests for 

cointegration sometimes tend to have “more heavily distorted sizes” in small samples than the 

maximum eigenvalue tests, although the “power performance is superior” of the former to that 

of the latter. Lütkepohl et al. (2001) further show that both trace and maximum eigenvalue tests 

are very sensitive to the inclusion/exclusion of deterministic terms (i.e. intercept and trend 

terms) in their respective test equations. Accordingly: 

(1). A constant is included in the cointegration relation in Equation (4.19) (i.e. c in CE) but not 

in the VAR in Equation (4.10). This specification assumes that the data in levels do not have a 

deterministic linear time trend.   

(2). A constant is included in the cointegration relation in Equation (4.19) and in the VAR in 

Equation (4.10) (i.e. c in CE and in VAR). This specification assumes that the data in levels do 

have a deterministic linear time trend.   

(3). A constant and a deterministic trend are included in the cointegration relation in Equation 

(4.19) and a constant is included in the VAR in Equation (4.10) (i.e. c, t in CE and c in VAR). 

This specification assumes that the data in levels do have a quadratic time trend.   

The second option (i.e. c in CE and in VAR) appears to be the most suitable specification for 

the true DGP of the present model. This is evident from the visual inspection of Figure 6.1, in 

which selected key series display a (positive/negative) deterministic time trend. The order for 

the underlying vector autoregressive (VAR) model for cointegration tests and the SVAR model 

was chosen as one out of three lags using Schwarz Basin Information Criterion (SBIC). The 

selection of one lag is consistent with the relatively small sample size (51 observations) of the 

present study.  



 

145 
 

The results of the maximum eigenvalue test in Table 6.4 show that there is one cointegration 

relationship at the 1% level of significance under the last two specifications, and two 

cointegration relationships at the 5% level of significance under the first specification.  

Table 6.4 The Johansen cointegration maximum eigenvalue test (1965–2014) 

Hypothesized 

number of CEs. 

Deterministic  

terms 

Lags of 

levels 

Max. 

statistic 

5% critical 

values 

P- values 

None*** c in CE 1 136.38 47.08  0.0000 

At most 1   45.12 40.96  0.0161 

At most 2   20.73 34.81  0.7657 

At most 3   13.44 28.59  0.9084 

At most 4   9.99 22.30  0.8359 

At most 5   6.43 15.89  0.7380 

At most 6   4.62 9.16  0.3279 

None** c in CE and in VAR  1 74.95 46.23  0.0000 

At most 1   22.86 40.08  0.8824 

At most 2   20.24 33.88  0.7397 

At most 3   13.29 27.58  0.8684 

At most 4   9.16 21.13  0.8192 

At most 5   6.21 14.26  0.5863 

At most 6   2.36 3.84  0.1242 

None** c, t in CE and c in VAR 1 68.20 49.59  0.0002 

At most 1   32.08 43.42  0.4812 

At most 2   20.62 37.16  0.8729 

At most 3   15.73 30.82  0.8638 

At most 4   11.90 24.25  0.7726 

At most 5   6.22 17.15  0.7947 

At most 6   1.03 3.84  0.3100 
Note: The asterisk, ** shows the rejection of the null hypothesis at the 5% significance level. The following 

abbreviations are also used: CE-cointegrating equation, c- constant and t-time trend.  

 

The results of the trace test in Table 6.5 also show that there is one cointegration relationship 

at the 1% level of significance under all specifications. Given that the second specification is 

considered to be closest to the true DGP, it is concluded that both the maximum eigenvalue 

and the trace tests indicate the presence of one cointegration relationship among the variables 

of the model (under the 5% significance level). Therefore, the SVEC model is estimated for 

the long-run identification restrictions specified in Equation (4.15) and Equation (4.24) in order 

to identify the three permanent shocks. 
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Table 6.5 The Johansen cointegration trace test (1965–2014). 

Hypothesized 

number of CEs. 

Deterministic  

terms 

Lags of 

levels 

Trace 

statistic 

5% critical 

values 

P- values 

None** c in CE 1 236.71 134.68  0.0000 

At most 1   100.32 103.85  0.0836 

At most 2   55.21 76.97  0.6741 

At most 3   34.48 54.08  0.7470 

At most 4   21.04 35.19  0.6595 

At most 5   11.05 20.26  0.5372 

At most 6   4.62 9.16  0.3279 

None** c in CE and in VAR  1 149.08 125.62  0.0008 

At most 1   74.13 95.75  0.5757 

At most 2   51.27 69.82  0.5820 

At most 3   31.02 47.86  0.6652 

At most 4   17.74 29.80  0.5856 

At most 5   8.57 15.49  0.4062 

At most 6   2.36 3.84  0.1242 

None** c, t in CE and c in VAR 1 155.79 139.28  0.0038 

At most 1   87.59 107.35  0.4693 

At most 2   55.50 79.34  0.7422 

At most 3   34.88 55.25  0.7685 

At most 4   19.16 35.01  0.7587 

At most 5   7.25 18.40  0.7577 

At most 6   1.03 3.84  0.3100 
Note: The asterisk, ** shows the rejection of the null hypothesis at the 5% significance level. The following 

abbreviations are also used: CE-cointegrating equation, c- constant and t-time trend.  

 

 Results of SVAR and SVEC models 

This section analyses the results of the SVAR and SVEC models. The SVAR model utilizes 

the Cholesky factorisation to identify the relevant three fiscal shocks whereas the SVEC model 

utilizes the presence of a cointegration relationship to identify these same structural shocks. 

The size of the shock is scaled to ensure that the respective fiscal variable increases by one-

standard-deviation on impact. The corresponding units of measurements in all impulse 

response functions (IRFs) of per capita real GDP (Y) are percentages. The impulse response 

functions of the Gini index provide just units because data for GI is not given in logs. In 

constructing the confidence intervals (CIs) for all IRFs of the SVAR and SVEC models, I use 

Hall’s (1992) 90% confidence bands, based on 2000 bootstrap replications, which are more 

reliable, due to their built-in bias correction (Lütkepohl, 2005). The solid lines show the mean 

responses, that is, IRFs; the dotted lines show the confidence intervals.  
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The impact of direct tax shock  

Figure 6.2 shows the long-run response of Y and GI to a permanent shock to direct taxation 

receipts under the baseline SAVR (Equation 4.15) and SVEC (Equation 4.24) models. 

SVAR model SVEC model 

 

 

 

 

(a) 

 

 

 

 

(b) 

 

(c) 

 

(d) 

Figure 6.2 The long-run response of per capita real GDP (Y) and Gini index (GI) to a 

one standard deviation increase in direct taxation receipts (DT) under SVAR (left) and 

SVEC (right) models    

In the first panel in Figure 6.2, the direct tax shock shows a negative and statistically significant 

long-run impact on per capita real GDP under both identification methods. The mean IRFs 

(solid lines) in the figure’s first panel show that one-standard-deviation increase in direct 

taxation receipts reduces output permanently by about 3 and 1.4 average percentage points, 

respectively, after ten years in the SVAR and the SVEC models. The negative effect of the 

direct taxation receipts on output is theoretically and empirically consistent with the findings 

in the literature. For example, Mirrlees (1971) shows that distortionary taxation disincentives 

to working, saving and investing create negative impacts on the accumulation of capital and 

-3% 
-1.4% 
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labour, and therefore on economic activity. Moreover, the substitution and wealth/income 

effects of direct taxes show that an increase in direct tax income, specifically a tax on labour 

income, creates negative impacts on economic activity (Alesina and Ardagna, 1998). When an 

increase in income tax is perceived as permanent, it typically yields at least one of the following 

two results: (1) it can reduce the labour supply because the cost of work relative to leisure is 

high (the intra-temporal substitution effect), and/or (2) it can reduce private consumption 

because of the permanent reduction of consumers’ lifetime disposable income. These two 

results could have a negative impact on profits/investment and therefore a contractionary 

impact on economic activity in the long run. These results are consistent with recent empirical 

estimates for direct tax multipliers of the per capita real GDP of the USA, with estimates 

ranging from -1 percent to -3 percent (Mertens and Ravan, 2013; Perotti, 2012; Favero and 

Giavazzi, 2012; and Romer and Romer, 2010). The presence of the negative and statistically 

significant output effects of direct taxation receipts is also consistent with the results for the 

different models and data sets found by Gemmell et al. (2016), Liu and Martinez‐Vazquez 

(2015), Jha et al. (2014), Muineolo-Gallo and Roca-Sagales (2013), Mertens and Ravan (2013), 

Favero and Giavazzi, (2012), Perotti (2012), Romer and Romer (2010), Alesina et al. (2002), 

Bleaney et al. (2001), Kneller et al. (1999), and Miller and Russek (1997).  

In the second panel of Figure 6.2, the 90% upper confidence error band, in terms of GI, remains 

above the zero line for a sustained time period, particularly in the SVEC model, indicating that 

the direct tax shock is not statistically significant. This is consistent with the sharp decline of 

redistributive effects of direct taxes in Australia during the last two decades (Herault and 

Azpitarte, 2015). Ramos and Roca-Sagales (2008) found that direct taxation receipts have a 

negative but statistically insignificant impact on income inequality in the long run in the UK. 

Regardless of the statistical insignificance, the presence of the negative effects of direct 

taxation receipts on income inequality is consistent with the other findings from Davtyan 

(2014), Muinelo-Gallo and Roca-Sagales (2011, 2013), OECD (2012) and Whiteford (2010), 

for different models and datasets.   

The impact of indirect tax shock 

The impact of indirect taxation receipts on output is statistically insignificant under both the 

SVAR and the SVEC models and therefore the corresponding IRF graphs are not presented 

here. Figure 6.3 shows the long-run response of the Gini index to a permanent shock to indirect 

taxation receipts.  
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SVAR model SVEC model 
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(f) 

Figure 6.3 The long-run response of Gini index (GI) to a one standard deviation increase 

in indirect taxation receipts (IT) under SVAR (left) and SVEC (right) models    

The mean IRFs (solid lines) of Figure 6.3 show that a one-standard-deviation increase in the 

indirect taxation receipts increases the Gini index permanently by about 0.92 and 0.39 average 

points, respectively, after ten years in the SVAR and SVEC models. This impact is consistent 

with indirect taxation being regressive, meaning that the share of income paid in total taxes is 

higher at the low income levels. That the poor have a higher negative elasticity of savings, in 

terms of indirect taxes, means a permanent increase in indirect taxation receipts can 

permanently reduce their savings, and hence their investment in human capital. Thus, an 

increase in indirect taxes could increase income disparity in the long run, depending on the 

strength of the relationship between current savings and the future earnings of the poor. 

The impact of total government expenditure shock  

The impact of government expenditure (G) on output is statistically insignificant under both 

the SVAR and SVEC models, and therefore the corresponding IRF graphs are not presented 

here. Figure 6.4 shows the long-run response of the Gini index (GI) to a permanent shock to 

G: G significantly reduces GI in the long run under both models. 
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SVAR model SVEC model 
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(h) 

Figure 6.4 The long-run response of Gini index (GI) to a one standard deviation increase 

in government expenditure (G) under SVAR (left) and SVEC (right) models    

The mean IRFs (solid lines) of Figure 6.4 show that a one-standard-deviation increase in 

government spending reduces the Gini index permanently by about 0.56 and 0.31 average 

points respectively after ten years under the SVAR and SVEC models. The presence of a higher 

impact of public expenditure on the Gini index of Australia implies that the key welfare 

expenditure items, such as government transfers, health and education expenditures, could play 

a major role in reducing the Australian income inequality. Alesina and Ardagna (1998) show 

that three-quarters of primary spending in 20 OECD countries in the 1990s consisted of 

transfers and government wages. Similarly, the average social security and welfare 

expenditure, as a ratio of total expenditure in Australia over the period 1965–2014, was 31%.  

Ramos and Roca-Sagales (2008) find evidence of the presence of the negative long-run effects 

of total government spending on income inequality in UK. The presence of the negative 

permanent effects of total government expenditure on income inequality is in line with the 

theoretical claims of/by both second-generation politico-economic growth theories (Bénabou, 

2000) and new endogenous growth models (Saint-Paul and Verdier, 1993; Galor and Moav, 

2004).  

Results of forecast error variance decomposition 

Table 6.6 shows the proportions of forecast errors in Y and GI accounted for by respective 

variables of the SVAR and SVEC models. The upper panel of Table 6.6 shows the forecast 

-0.56 -0.31 
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error variance of Y; the bottom panel shows those of GI. The results in Table 6.6 are highly 

consistent with the long-run responses of Y and GI to respective structural shocks.   

Table 6.6 Proportions of forecast errors in "Y" and “GI” accounted for by respective 

variables after ten years  

Proportions of forecast error in "Y" accounted for by: 

Model  Y GI WY G DT IT P RER 

SVAR 27 0 44 3 6 0 7 13 

SVEC 78 1 - 3 6 2 - 10 

Proportions of forecast error in "GI" accounted for by: 

Model  Y GI WY G DT IT P RER 

SVAR 3 65 1 8 6 13 4 0 

SVEC 2 59 - 12 5 21 - 1 

Source: Calculated based on models’ simulations. 

The world output (WY) in the SVAR model accounts for around 44 percent of variation in Y, 

followed by Y itself (27 percent), and RER (13 percent).  This indicates the higher level of 

exposure of the Australian economy to the world economy. The implication of this finding is 

that the world output (WY) and the real exchange rate (RER) are key factors in determining 

the domestic output in the long run. In the SVEC model, RER was allowed to capture world 

economic shocks and then to pass these shocks on to the domestic block via P and Y. This is 

somewhat reflected in the result of the forecast error variance estimate of the RER in the SVEC 

model, which accounts for one-tenth of the forecast error in Y. However, Y accounts for a 

larger percentage (78 percent) in its own forecast errors in the SVEC model, compared to the 

SVAR model. Fiscal variables in both the SVAR and SVEC models account for a very similar 

percentage of forecast error in Y. The lower panel of Table 6.6 shows that variables of both the 

SVAR and SVEC models account for a very similar percentage of forecast error in the Gini 

index. IT, G and DT are respectively the other important determinants in explaining the forecast 

error of GI (except for its own forecast error of GI). Among these three fiscal variables, IT 



 

152 
 

seems to have a larger impact on the determination of income inequality under both the SVAR 

and SVEC models. 

Robustness of results 

The robustness of results of the baseline SVAR and SVEC models are verified using two 

methods:  

(1). the robustness of baseline SVEC model is verified by employing an alternative 

identification scheme presented in Equation (4.25), which is still allowed to satisfy the 

proposition of long-run price neutrality. 

(2). the robustness of the results of the baseline SVAR and SVEC models is also verified by 

estimating the respective models for the period 1965–2008, before the year 2009 in which the 

world per capita real GDP growth reported a negative value of -2.92 for the first time since 

World War II (See Table 6.1).  Thus, the new sample period does not include large-scale fiscal 

(and monetary) stimulus programs implemented by the Australian government in 2009. Thus, 

if the results for both sample periods (i.e. 1965–2014 and 1965–2008) are similar, this should 

assure the robustness of the baseline models.  The robustness of the alternative identification 

scheme is also tested by estimating the SVEC model for the same sample period, 1965–2008.  

Testing the robustness of the baseline SVEC model 

Figure 6.5 provides long-run responses of Y and GI to three fiscal shocks (DT, IT, and G) 

under the alternative identification scheme of the SVEC model in Equation (4.25). 

Interestingly, the IRFs of the baseline SVEC model (IRFs b, d, f and h) and those in Figure 6.5 

(IRFs i, j, k and l) are identical, except that the size of the impacts is somewhat higher for IT 

and G in the latter case, in terms of GI (i.e. IRFs k and l). Both Equation (4.24) and Equation 

(4.25) maintained the proposition of long-run price neutrality, although the latter incorporates 

the price effects (i.e. monetary policy channel) on income inequality. Thus, the alternative 

identification scheme assures the robustness of the results of the baseline SVEC model.  
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(i) 

 

(j) 

 

(k) 

 

(l) 

Figure 6.5 Long-run response of per capita real GDP (Y) and Gini index (GI) to one 

standard deviation increase in respective fiscal variables  

Table 6.7 presents the results of the forecast error variance decomposition of the SVEC model, 

which is estimated using Equation (4.25). In Table 6.7, the proportion of forecast errors 

accounted for by Y itself is shown to have declined from 78 percent in Table 6.6 to 18 percent 

in Table 6.7 whereas that accounted for by the RER has increased from 10 percent in Table 6.6  

to 73 percent in Table 6.7 under the alternative identification scheme. It appears that a larger 

proportion of forecast errors of Y is now accounted for by the RER, implying that the RER 

seems to absorb a higher percentage of world output variations (i.e. world economic shocks) 

under the alternative identification scheme. This could mainly be due to letting the impact of 

price variable on itself un-constrained 55( 0).  The proportions of forecast error in Y, 

accounted for by fiscal variables, are the same in both identification methods, confirming the 

robustness of the results.  
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Table 6.7 Proportions of forecast errors in "Y" and “GI” accounted for by respective 

variables after ten years   

Proportions of forecast errors in "Y" accounted for by: 

 Y GI WY G DT IT P RER 

18 - - 3 5 1 - 73 

Proportions of forecast errors in "GI" accounted for by: 

 Y GI WY G DT IT P RER 

6 - - 26 5 47 13 3 

Source: Calculated based on models’ simulations. 

Because a column of zeros is imposed on GI in the matrix of long-run impacts under the 

alternative identification scheme, GI does not account for forecast errors in itself. Thus, the 

proportions of forecast errors in GI accounted for by other variables cannot be directly 

compared to those with the baseline identification scheme. The only exception is P, which 

accounts for around 13 percent of variations in GI.  However, it appears that G and IT tend to 

account for a larger percentage of variations in GI when GI is not allowed to account for its 

own variations.  

Estimation of SVAR and SVEC models for the period 1965–2008 

The robustness of the baseline SVAR model is tested by estimating the model for the sample 

period 1965–2008. For a better comparison, the baseline and alternative SVEC models are also 

estimated for the same sample period. The basic requirement for the estimation of the two 

SVEC models is to confirm whether variables are cointegrated for the reduced sample, 1965–

2008.  The results of both the maximum eigenvalue and trace tests for cointegration confirmed 

that one cointegration relationship is still maintained for the period 1965–2008. These results 

are given in Table A6.2 and Table A6.3 (See appendix to this chapter). Accordingly, Figure 

6.6 presents the respective IRFs of the SVAR and SVEC models for the sample period 1965–

2008. The IRFs in Figure 6 clearly strengthen the results of the respective baseline SVAR and 

SVEC models for the sample period 1965–2014. However, one exception should be noted. That 

is, the SVEC models showed that the IRFs of indirect taxation receipts on output were 
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statistically significant with a negative sign (these results are not presented but can be provided 

on request).   

  Baseline SVAR model  Baseline SVEC model  Alternative SVEC model 

 
  

   

   

   

Figure 6.6 Long-run response of per capita real GDP (Y) and Gini index (GI) to one 

standard deviation increase in respective fiscal variables for the sample period 1965–

2008  

Table 6.9 presents the results of the forecast error variance decomposition of the SVAR model, 

which is estimated for the reduced sample period 1965–2008. Again, as shown in Table 6.9, 

the proportions of forecast errors in Y and GI, accounted for by respective variables in Table 

6.8, are very similar to those in Table 6.6, indicating the robustness of the results of the baseline 

SVAR model. The main implication of this sub-sample analysis is that the GFC could not have 
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affected the stability of the relationships among the variables of both the SVAR and SVEC 

models.  

Table 6.8 Proportions of forecast errors in "Y" and “GI” accounted for by respective 

variables of SVAR model for the sample period 1965–2008    

Proportions of forecast errors in "Y" accounted for by: 

 Y GI WY G DT IT P RER 

20 1 54 3 9 0 5 9 

Proportions of forecast errors in "GI" accounted for by: 

 Y GI WY G DT IT P RER 

4 60 1 10 2 20 2 0 

Source: Calculated based on models’ simulations. 

6.6 Concluding remarks  

 

Three permanent fiscal shocks were identified in an open economy framework using the SAVR 

and SVEC models. These shocks included direct taxation receipts, indirect taxation receipts, 

and total government expenditure. The results have several implications. First, an increase in 

direct taxation receipts reduces the efficiency without significantly increasing the equity. 

Conversely, an increase in government expenditure increases equity without significantly 

improving efficiency. This implies that Australian fiscal policy could do little to either 

influence the efficiency–equity trade-off, or even to ameliorate its effects in the long run. 

Second, the adverse effect of the indirect taxation receipts on income inequality is greater than 

the redistributive effect of government expenditure, leading to a net positive impact on income 

inequality (i.e. increased inequality). This suggests that aspects of fiscal policy itself could have 

shifted, especially towards the implementation of fiscal consolidated programmes and/or to 

more of an emphasis on indirect taxes. This suggests at least part of the reason for an increase 

in the market Gini index (before tax and transfers) over the past decades in Australia (see Figure 

A6.1 in an appendix to this chapter). Nevertheless, these findings require caution, as the present 

modelling takes any changes in the structure of direct taxes into account only indirectly, 

through receipts raised. In principle this can be done in future modelling.  
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Chapter 7 

Application of SVEC Model to Sri Lanka 
 

7.1 Introduction  

 

This chapter examines the results of the SVEC model which is estimated for Sri Lanka for the 

period 1981–2013. Based on the long-run restrictions, three permanent shocks to the Sri Lankan 

economy are identified: total government expenditure, indirect taxation receipts, and direct 

taxation receipts. The long-run impact of fiscal policy on aggregate output and income 

inequality is examined for the period 1981–2013, which includes the full internal armed 

conflict period of 1983–2009 of Sri Lanka. Specifically, this chapter examines the validity of 

the following five arguments in relation to the main research question and the first sub-research 

question of the study.  

These five arguments are: 

1. The total government expenditure, as a proxy for redistribution, could have a permanent 

impact on the reduction of income inequality. 

2. The total government expenditure could have a negative permanent impact on per 

capita real GDP. 

3. The indirect tax system could have a permanent positive impact on income inequality. 

4. The indirect tax system will not have a negative impact on per capita real GDP in the 

long run. 

5. The direct tax system could have involved a trade-off between efficiency and equity in 

the long run. 

The remainder of this chapter is organized as follows. Section 7.2 is the background to the 

research topic. Section 7.3 presents a very brief overview of the estimation method. Section 

7.4 presents the data. Results are analysed in Section 7.5. Concluding remarks are given in 

Section 7.6.   

7.2 Background and research motivation 

 

This chapter examines the impact of fiscal policy on the long-run joint determination of the Sri 

Lankan per capita real GDP and its income inequality, while taking government budgets into 
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account. These budgets were dramatically influenced by the need to finance the armed conflict 

in the Northern and Eastern provinces during the period 1983–2009. The sample period allows 

a period of budgetary normalcy before the conflict and a possible partial return to normalcy 

after the conflict ended in 2009. Correspondingly, can a meaningful model be estimated? While 

the functionality of some states comes close to collapse during civil strife, this was not the case 

for Sri Lanka, so I expect coherent economic relationships to have been maintained during this 

period and reflected in the empirical results. 

Sri Lanka has been implementing a welfare-oriented government expenditure policy (for 

example, free public education, free public health services and social safety net programs), as 

well as a taxation policy with indirect taxation receipts accounting for 80% of total tax income 

on average, for the last several decades. With the implementation of social assistance policies 

such as free education and health policies since the 1950s, Sri Lanka has been recognized as a 

welfare state (Jayasuriya, 2001; Abeyratne, 2004; Institute of Policy Studies, 2006), with 

human development conditions at a high level.  For example, according to UNDP (2016), Sri 

Lanka was put in the high human development category due to its Human Development Index 

(HDI) of 0.766 for 2015. This represents an increase of 22.4% from 0.626 in 1990.  

First, I argue that the total government expenditure, as a proxy for redistribution (see also 

Dabla-Norris et al., 2015), could have a permanent impact on the reduction of income 

inequality. Second, due to the presence of possible crowding-out effects of total government 

expenditure in the long run, I argue that the government expenditure could have a negative 

permanent impact on per capita real GDP. In particular, I hypothesize that the higher military 

expenditure could be one of the main drivers of this negative growth effect of government 

expenditure in the long run. The higher military expenditure is expected to have a negative 

impact on long-run economic prosperity through different channels, including crowding out of 

investment, increased national debt and disruption of productive activates (Selvanathan and 

Selvanathan, 2014; Chen et al., 2014; Arunatilake et al., 2000). The second proposition is also 

supported by the possible adverse effects of a structural (permanent) deficit-financing fiscal 

policy implemented by Sri Lanka over the whole sample period, 1981–2013. 

The armed conflict in the Northern and Eastern provinces dragged on at a higher cost not only 

to the Sri Lankan economy but also to fiscal policy as well. Arunatilake et al. (2000) estimate 

that the cost of this conflict has resulted a loss of twice Sri Lanka’s GDP for the period from 

1983 to 1996 whereas it is even much higher for the period from 1996 onwards when the 
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conflict escalated.  The conflict’s drag on fiscal policy can be elaborated as following: (1) an 

escalation of war can worse the fiscal stance of the government and can demand more funds 

towards war-related activities rather than development activities; (2) the higher reliance on 

deficit-financed fiscal strategy in finding funds to continue war can result in making a platform 

for donor agencies such as IMF and the World Bank to pressurize the government to cut down 

government expenditures and/or to implement reforms minimizing government intervention in 

the market (e.g. privatization of government run firms); and (3) as it was evident, government’s  

fiscal discipline can be at a very low level due to the political wishes to maintain the popular 

ideology against the separatist activities.     

Third, given the regressive nature of the indirect taxation receipts, as well as their higher 

percentage in the total taxation receipts, I argue that the Sri Lankan indirect tax system could 

have a permanent positive impact on income inequality. Theoretically, to the extent that the 

poor have a higher elasticity of savings than the rich, in terms of indirect taxes, and to the extent 

that the poor’s future earnings are dependent on the current savings, an increase in indirect 

taxes can intensify the gap between the poor and the rich in the long run (Ramos and Roca-

Sagales, 2008). Fourth, indirect taxes such as consumption taxes could not make distortionary 

effects, in terms of the proper allocation of resources, whereas direct taxes could create 

disincentives to work, save and invest (Eken, 1997; Barro, 1990; Mirrlees, 1971). Specifically, 

an increase in consumption tax could not affect people’s decisions about whether or not to 

work. As a consequence, this increase need not have a negative effect on output in the long 

run. Since indirect taxation receipts account for around 80% of total tax income, I argue that 

the Sri Lankan indirect tax system will not have a negative impact on per capita real GDP in 

the long run. Finally, the standard theory suggests that equity objectives can only be achieved 

at a cost of economic efficiency, indicating that direct taxation receipts could have an 

unavoidable trade-off between efficiency and equity. Thus, regardless of the lesser percentage 

of direct taxation receipts, I argue that the Sri Lankan direct tax system could have involved a 

trade-off between equity and efficiency.  

Therefore, the aim of this chapter is to test the validity of these mentioned arguments. The 

starting year of the sample (i.e. 1981) coincides with the time required for the economy to 

adjust for the new economic liberalization policy adopted by Sri Lanka in 1977. And the year 

2013 coincides with a possible partial return of the economy to normalcy after the conflict 

ended in 2009. It is also consistent with the fact that income inequality data for Sri Lanka are 

available up to 2013 of the Standardized World Income Inequality Data Base by Solt (2016).  
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Politico-economic models of growth and inequality explain the political and economic 

channels through which fiscal policy affects income inequality and economic growth (Muinelo-

Gallo and Roca-Sagalés, 2013; Neves and Silva, 2014; Davtyan, 2017). The political channel 

captures the way in which citizens’ preferences are transferred to different fiscal policy 

outcomes, such as direct taxes and transfers, whereas the economic channel determines the 

efficiency–equity trade-off associated with such policies (Muinelo-Gallo and Roca-Sagalés, 

2013). The main theoretical premise of these traditional politico-economic models of growth 

and inequality is that higher income inequality is harmful to economic growth because 

governments tend to finance their redistributive expenditures from distortionary taxes; these, 

although they could reduce income inequality, are argued to be harmful for economic growth 

(Alesina and Rodrik, 1994; Persson and Tabellini, 1994, 2000). In contrast to this traditional 

view, Bénabou (2000) notes that redistributive expenditures have a positive effect on economic 

growth. According to Bénabou (2000), it is not the higher redistributive expenditures that are 

harmful to economic growth but the lower rate of redistribution. However, these policies are 

determined by the preferences and political power of different social classes. In the absence of 

complete credit and insurance markets, the lower rate of redistribution persistently increases 

income inequality because of the wealth constraints on investment in human or physical capital 

by the capital-constrained agents (Bénabou, 2000). Thus, the long-run economic performance 

depends not just on the redistribution but also on the balance between “tax distortions to 

efforts” and “the productivity of investment resources” reallocated to capital-constrained 

agents (Bénabou, 2000, pp. 119). 

There is also no theoretical consent regarding the impact of fiscal policy on economic activity 

in the long run. The Keynesian economic proposition is that non-structural deficit-financed 

government investment and consumption promote economic growth through expanding 

aggregate demand (Keynes, 1936). On the contrary, two theoretical interpretations have been 

proposed in the literature to explain the long-run negative output effects of public expenditure 

(non-Keynesian effects): supply side and demand side channels (Bertola and Drazen, 1993; 

Giavazzi and Pagano, 1996; De Castro, 2003; Alesina et al., 2002; and Alesina and Ardagna, 

1998). The supply side channel emphasizes the interrelationships between the labour market 

(labour costs), the profits and the investment when transmitting the effects of a fiscal shock on 

economic activity. The demand side channel, conversely, emphasizes two mechanisms through 

which a spending cut/increase can affect economic activity: the wealth/income effect on 

consumption and the credibility effect on interest rates (Alesina and Ardagna, 1998). The 
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public-finance endogenous growth model suggests that fiscal policy affects the steady-state 

growth positively or negatively, depending on three factors: (1) the type of government 

expenditure, (2) the size of the government, and (3) how government expenditures are financed 

(Barro, 1990; Barro and Sala-i-Martin, 1992). 

A few Sri Lankan empirical studies investigate the distributive effects or the growth effects of 

fiscal policy, but not both effects simultaneously. The distributive effects of fiscal policy are 

mainly estimated using tax and spending incidence analysis (for example, Arunatilake et al., 

2017). The growth effects of fiscal policy are usually conducted using regression models (for 

example, Kesavarajah, 2016; Herath, 2010; Dilrukshini, 2009). Using a vector error correction 

model estimated using annual time series data from 1980 to 2013, Kesavarajah (2016) finds 

that indirect taxes (basically the consumption taxes) are associated with faster economic 

growth. Using a tax and spending incidence analysis, Arunatilake et al. (2017) find that the Sri 

Lankan direct tax and spending systems are progressive whereas the indirect tax system is 

slightly regressive.   

The results of other recent international empirical studies of the effects of fiscal policy on 

economic growth and/or on income inequality show that there is some consensus among 

researchers on the presence of (1) the negative effects of government expenditure and/or direct 

taxation receipts on economic growth (see Miller and Russek, 1997; Perotti, 2012; Kneller et 

al., 1999; Jha et al., 2014; Neicheva, 2006; Davtyan, 2014; Afonso and Jalles, 2014; De Castro, 

2003; Ricci-Risquete and Ramajo, 2015; Ramos and Roca-Sagales, 2008; Romer and Romer, 

2010; and Mertens and Ravan, 2013; Fölster and Henrekson, 2001; Alesina et al., 2002; and 

Alesina and Ardagna, 1998); (2) the negative effects of government expenditure on income 

inequality (see Ramos and Roca-Sagales,  2008; Muineolo-Gallo and Roca-Sagales, 2011; 

Whiteford, 2012; Agnello and Sousa, 2014; and Claus, et al., 2012); (3) the increasing effects 

of indirect taxation receipts on income inequality (see Hayes and Vidal, 2015; Liu and 

Martinez-Vazquez, 2015; Davtyan, 2014, and Ramos and Roca-Sagales, 2008) and on 

economic growth (see Liu and Martinez-Vazquez, 2015 and Mendoza et al., 1997); and (4) the 

decreasing effects of direct taxation receipts on both output and income inequality (see 

Muinelo-Gallo and Roca-Sagales, 2011, 2013; Ramos and Roca-Sagales, 2008; and Liu and 

Martinez-Vazquez, 2015). 
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7.3 Estimation method 

 

The empirical method of this chapter has already been explained (in Sections 4.4to 4.6 in 

Chapter 4). The specification of the SEM within the SVEC model and the identification of 

long-run shocks were explained in Section 4.4. The econometric tests to be employed to 

examine time series properties of variables were explained in Section 4.5. The multivariate 

cointegration tests were explained in Section 4.6.  

 

7.4 Data  

 

This study uses annual data for the period 1981–2013. The data for income inequality are 

available only on an annual basis. Nevertheless, the use of annual data is more appropriate to 

estimate the long-run relations between the concerned macroeconomic variables of the model: 

the frequency of this data supports the assumptions behind the restrictions related to the 

interactions between fiscal policy variables, real GDP and income inequality (see also Davtyan, 

2017). The Standardized World Income Inequality Data Base (SWIID) created by Solt (2016) 

is the only source that has a disposable-income based Gini index series for Sri Lanka for such 

a long period, from 1981 to 2013. The selection of a disposable-income based Gini index series 

for the present study is in line with the related literature (see Muineolo-Gallo and Roca-Sagales, 

2011, 2013; and Ramos and Roca-Sagales, 2008). In the SWIID database, an inequality data 

series was created using a method called a custom missing‐data algorithm. For a particular 

year, each Gini index has been assigned 100 imputations to take into account the dispersion of 

the series from the actual one. Therefore, I obtain the mean value for the disposable-income 

based Gini index (GI) for a particular year. All variables are transformed into the natural 

logarithm at their levels, except the budget deficit/surplus variable (BUDS) and the Gini index. 

The codes, the definition of the variables, and their sources are summarised in Table A7.1 in 

the appendix A7 to this chapter.   

Table 7.1 provides general statistical characteristics of the per capita real GDP, the fiscal 

variables, the Gini index, the price level and the real exchange rate. They are shown in their 

actual form (not in logged form) for ease of understanding. Two important points from Table 

7.1 can be highlighted. First, the average income inequality in Sri Lanka is at a high level (about 

48 percent) during the sample period 1981–2013. Second, there is a higher average budget 

deficit of around -10% of GDP. This implies that the expenditure over revenue for the whole 

sample period 1981–2013 has resulted in a structural (permanent) budget deficit, which could 
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have created a “debt trap” for Sri Lanka. In fact, this permanent deficit-financing fiscal policy 

could have created crowding-out effects and thus could have a permanent negative impact on 

the long-run time path of per capita real GDP. This will be formally examined in the next 

section.  

Table 7.1 The descriptive statistics of variables (1981–2013) 

Variables Mean Max. Min. SD 

Per capita real GDP (constant 2010 LKR) 199853 381161 110054 78746 

Per capita real GDP (constant 2010 US$) 1707 3301 918 690 

Per capita real GDP growth  3.91 7.99 -2.32 2.13 

Direct taxation receipt as a percent of GDP 2.50 3.75 1.98 0.41 

Indirect taxation receipt as a percent of GDP 15.10 19.43 9.71 2.83 

Total Government expenditure as a percent of GDP 27.34 34.48 17.40 4.91 

Total revenue as a percent of GDP 17.59 22.32 11.86 2.98 

Budget deficit/surplus as a percent of GDP -9.75 -5.55 -17.43 2.78 

GI (in percent) 48.21 52.91 43.51 3.41 

GDP deflator (2010 = 100) 38.38 122.25 5.20 34.06 

Real exchange rate  148.23 176.06 108.65 18.05 

 Sources: CBSL (various years), Solt (2016) and WDI (2018). 

Table 7.2 presents the disaggregated government expenditure, both as a percent of total 

government expenditure and as GDP. Table 7.2 shows that social services account for a higher 

average percentage of total government expenditure (and of GDP), followed by interest 

payments on debt, economic services and general public services. As explained before, the 

presence of a higher average percentage of social expenditure in the total government 

expenditure indicates the maintenance of a welfare-based fiscal policy in Sri Lanka. The 

standard error in terms of social services is comparatively lower than that of the economic 

services, implying that there has been continued political support to maintain the welfare state.  
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Table 7.2 Functional Government Expenditures as a Percent of Total Government 

Expenditure and of GDP (averages), Sri Lanka (1981–2013)  

 
As a percent of total 

Government expenditure 

(standard deviation) 

As a percent of GDP 

(standard deviation) 

General Public Services 21.45 (2.76) 5.78 (1.3) 

Civil Administration 6.31 (1.61) 1.73 (0.7) 

Defence 11.44(3.12) 3.04 (0.9) 

Public order and Safety 3.64 (0.84) 0.99 (0.4) 

Social Services 28.93 (3.68) 7.74 (1.4) 

Education 9.09 (1.03) 2.43 (0.4) 

Health 5.80 (1.12) 1.53 (0.2) 

Welfare 11.79 (2.62) 3.21 (1.0) 

Housing 0.61 (0.22) 0.17 (0.1) 

Community Services 1.62 (0.97) 0.40 (0.2) 

Economic Services  23.47 (6.05) 6.39 (2.5) 

Interest payments on debt 26.35 (4.01) 7.25 (1.6) 

Source: MOFSL (various years), Sri Lanka.   

Table 7.2 also shows that more than one-fourth of total government expenditure is directed to 

pay interest payments on debt. The continued (permanent) implementation of a deficit-

financing fiscal policy has increased the government’s need to spend on debt interest. Total tax 

income as a percent of GDP is around 18% (see Table 7.1); debt interest is around 7% of GDP 

(see Table 7.2), which implies that only 61% of total tax income is available to finance other 

development activities, including social welfare. This reflects the lack of concern, not only for 

the sustainability of the deficit-financing welfare policy in the long run, but also for the fairness 

to future generations (the intergenerational equity) (Wanna et al., 2000). Furthermore, Table 

7.2 shows that defence expenditure accounts for more than half of the government expenditure 

allocated to general public services, indicating that the internal conflict could have some 

negative impact on the provision of an efficient and effective civil administration service to the 

public. Figure 7.1 also shows the time series behaviour of the per capita real GDP and the Gini 

index of Sri Lanka during the period 1981–2013. As shown in Figure 7.1, income inequality 

shown by the Gini index has risen steadily during the period under consideration. The Gini 

index shows a slight decrease during the period 2009–2013, after the end in 2009 of nearly 30 

years of internal conflict. 
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Per capita real GDP (log) 

 
Gini index (in percent) 

Sources: Solt (2016) and WDI (2016). 

Figure 7.1 Per capita real GDP and Gini index of Sri Lanka, 1981–2013 

 

7.5 Results and analysis 

 

This section examines the results of the unit root tests, the cointegration tests, and the results 

of the baseline and alternative SVEC models. As the results for contemporaneous identification 

method are inconsistent, they are not reported here. 

 

The unit root tests 

The non-stationarity of variables is tested using the standard augmented Dickey–Fuller test 

(ADF) (Dickey and Fuller, 1979) and Lee and Strazicich’s (2003) two-break minimum LM 

unit root test for their levels as well as for their first differences. The purpose of using the latter 

test is to examine the possible impact of structural breaks of series in their integration process.  

The results of the ADF test are given in Table 7.3. Since the visual inspection of all series in 

the level form showed a linear time trend in the data, a constant term (c) was included in the 

ADF test to capture the linear time trend in the data generating process (DGP) of each series 

(see upper panel of Table 7.3). The results of the ADF test in Table 7.3 indicate that all variables 

are non-stationary in their levels at the 5% level of significance. The results of the lower panel 

of Table 7.3 show that the first differenced form of all variables is stationary.  
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Table 7.3 The Augmented Dickey–Fuller test for unit roots.  

   ADF Critical values  

Variables 

in 

Deterministic 

terms 

Lags Test statistic 1% 5% 10% I(d) 

level form    -3.43 -2.86 -2.57  

Y c 0 2.96    I (1) 

G c 0 -0.29    I (1) 

DT c 0 -2.84    I (1) 

IT c 1 -0.15    I (1) 

P c 0 -0.49    I (1) 

GI c 1 -1.15    I (1) 

RER c 0 -0.32    I (1) 

BUDS c 2 -2.15    I (1) 

first difference         

Y c 0 -3.88*** -3.43 -2.86 -2.57 I (0) 

P c 0 -6.01***    I (0) 

G None 0 -6.68*** -2.56 -1.94 -1.62 I (0) 

DT None 0 -6.36***    I (0) 

IT None 0 -7.25***    I (0) 

GI None 0 -2.36**    I (0) 

RER None 0 -4.77***    I (0) 
Notes: The asterisks *, ** and *** show statistical significance of relevant coefficients at the 10%, 5%, and 1% 

significance levels, respectively. The order of the lagged differenced terms is chosen by the Schwarz criterion 

(SBIC) out of 3 lags. I also tested the stationarity, including a constant and a linear time trend, and the results are 

more biased on the presence of a unit root in terms of each variable in the level form. 

 

The results of the two-break minimum LM unit root test, given in Table 7.4, show that all 

variables, except BUDS, are non-stationary in levels at the 5% level of significance. The lower 

panel of Table 7.4 shows that the first differenced values of these I(1) variables are stationary, 

meaning that all variables except BUDS have a unit root in their level form. 
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Table 7.4 Two-break minimum LM test for unit roots  

Variables in  k    St-1   I(d) 

level form    

Y 2 -4.45 I(1) 

G 0 -5.28 I(1) 

DT 2 -4.78 I(1) 

IT 3 -5.36 I(1) 

BUDS 3 -6.78*** I(0) 

GI 3 -5.07 I(1) 

P 2 -5.00 I(1) 

RER 3 -4.61 I(1) 

first difference     

Y 2 -5.53* I(0) 

G 3 -7.64*** I(0) 

DT 0 -7.74*** I(0) 

IT 0 -10.05*** I(0) 

GI 3 -5.69** I(0) 

P 0 -7.22*** I(0) 

RER 0 -7.83*** I(0) 

Critical values of Lee and Strazicich (2003, Table 2) two-break minimum LM unit root test  

2  0.4 0.6 0.8 

1  1% 5% 10% 1% 5% 10% 1% 5% 10% 

0.2 -6.16 -5.59 -5.27 -6.41 -5.74 -5.32 -6.33 -5.71 -5.33 

0.4 - - - -6.45 -5.67 -5.31 -6.42 -5.65 -5.32 

0.6 - - - - - - -6.32 -5.73 -5.32 
Notes: In this study I have used Model C (two breaks in the intercept and two breaks in the trend) of Lee and Strazicich (2003) 

to perform the unit root test. k is the lag length, which is selected using the general-to-specific method (GTS) by setting the 

maximum lags (kmax) equal to 3 and using 10% significance value of the asymptotic normal distribution to determine the 

significance of the last lag. St-1 is the minimum LM statistic of the coefficient on the unit root parameter. I(d) denotes the order 

of integration of relevant variable. 
i is a vector containing the location of breaks. The asterisks *, ** and *** show statistical 

significance of relevant coefficients at the 10%, 5%, and 1% significance levels, respectively. 

 

Cointegration tests  

Using an appropriate test for cointegration is critical in this study, as long-run identification 

strategy is essentially based on the presence of a cointegration relationship between the 

variables of the model. Lütkepohl et al. (2001) suggests that the trace tests for cointegration 

sometimes tend to have more heavily distorted sizes in small samples than the maximum 

eigenvalue tests have, although the power performance of the former is superior. They also 

show that both the trace and the maximum eigenvalue tests are very sensitive to the 

inclusion/exclusion of deterministic terms (i.e. intercept and trend terms) in their respective 

test equations. Thus, as suggested by Lütkepohl et al. (2001), to accurately determine the rank 

of cointegration I use both these tests with respect for the treatment of different deterministic 

terms in the level VAR (i.e. Equation 4.10) and in the cointegration relation (i.e. Equation 
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4.19). Accordingly, the maximum eigenvalue test and trace test are conducted, separately, for 

each of the following three most common specifications: 

 (1). A constant is included in the cointegration relation in Equation (4.19) (i.e. c in CE) but 

not in the VAR in Equation (4.10). This specification assumes that the data in levels do not 

have a deterministic linear time trend.   

(2). A constant is included in the cointegration relation in Equation (4.19) and in the VAR in 

Equation (4.10) (i.e. c in CE and in VAR). This specification assumes that the data in levels do 

have a deterministic linear time trend.   

(3). A constant and a deterministic trend are included in the cointegration relation in Equation 

(4.19) and a constant is included in the VAR in Equation (4.10) (i.e. c, t in CE and c in VAR). 

This specification assumes that the data in levels do have a quadratic time trend.   

Of these three specifications, the second option (i.e. c in CE and in VAR) appears to be the 

most suitable specification for the true DGP of the present model. The order of the underlying 

vector autoregressive (VAR) model for cointegration tests and for the SVAR model was chosen 

to be one out of two lags using the Schwarz criterion (SBIC). The selection of one lag is 

consistent with the relatively small sample size (33 observations) of the present study.  

The results of the maximum eigenvalue test in Table 7.5 show that there is one cointegration 

relationship at the 5% level of significance under the second specification, whereas the results 

show one cointegration relationship under the first and the third specifications at the 1% level 

of significance. The results of the trace test in Table 7.6 also show that there is one cointegration 

relationship at the 1% level of significance under the last two specifications. Since the second 

specification is considered the best approximation of the true DGP, I conclude that both 

maximum eigenvalue and trace tests confirm the presence of one cointegration relationship 

among the variables of the model, at most under the 5% level of significance. Therefore, the 

SVEC model is estimated for the long-run identification restrictions specified in Equation 

(4.24) and Equation (4.25) in Chapter 4, in order to identify the three permanent shocks: (total) 

government spending, indirect taxation receipts, and direct taxation receipts.  
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Table 7.5 The Johansen cointegration maximum eigenvalue test (1981–2013) 

Hypothesized 

number of CEs. 

Deterministic  

terms 

Lags of 

levels 

Max. 

statistic 

5% critical 

values 

P- values 

None*** c in CE 1 98.30 47.08  0.0000 

At most 1**   41.66 40.96  0.0416 

At most 2   27.32 34.81  0.2957 

At most 3   24.04 28.59  0.1713 

At most 4   17.61 22.30  0.1988 

At most 5   11.48 15.89  0.2184 

At most 6   3.20 9.16  0.5442 

None** c in CE and in VAR  1 50.57 46.23  0.0162 

At most 1   27.50 40.08  0.5977 

At most 2   24.10 33.88  0.4480 

At most 3   18.27 27.58  0.4729 

At most 4   14.61 21.13  0.3173 

At most 5   3.44 14.26  0.9136 

At most 6   2.21 3.84  0.1374 

None*** c, t in CE and c in VAR 1 64.90 49.59  0.0007 

At most 1   35.34 43.42  0.2880 

At most 2   25.46 37.16  0.5560 

At most 3   20.62 30.82  0.5017 

At most 4   15.11 24.25  0.4883 

At most 5   6.39 17.15  0.7779 

At most 6   1.02 3.84  0.3116 
Note: The asterisks, *** and ** show the rejection of the null hypothesis at the 1% and 5% level of significance, 

respectively. The following abbreviations are also used: CE-cointegrating equation, c- constant and t-time trend  

Table 7.6 The Johansen cointegration trace test (1981–2013) 

Hypothesized 

number of CEs. 

Deterministic  

terms 

Lags of 

levels 

Trace 

statistic 

5% critical 

values 

P- values 

None*** c in CE 1 223.61 134.68  0.0000 

At most 1***   125.31 103.85  0.0009 

At most 2   83.65 76.97  0.0141 

At most 3   56.33 54.08  0.0311 

At most 4   32.29 35.19  0.0996 

At most 5   14.68 20.26  0.2455 

At most 6   3.20 9.16  0.5442 

None*** c in CE and in VAR  1 140.69 125.62  0.0043 

At most 1   90.12 95.75  0.1146 

At most 2   62.62 69.82  0.1638 

At most 3   38.52 47.86  0.2799 

At most 4   20.25 29.80  0.4061 

At most 5   5.64 15.49  0.7373 

At most 6   2.21 3.84  0.1374 

None*** c, t in CE and c in VAR 1 168.82 139.28  0.0003 

At most 1   103.93 107.35  0.0820 

At most 2   68.59 79.34  0.2445 

At most 3   43.13 55.25  0.3680 

At most 4   22.52 35.01  0.5405 

At most 5   7.41 18.40  0.7421 

At most 6   1.02 3.84  0.3116 
Note: The asterisks, *** and ** show the rejection of the null hypothesis at the 1% and 5% level of significance, 

respectively. The following abbreviations are also used: CE-cointegrating equation, c- constant and t-time trend.  
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 Results of SVEC models 

This section analyses the results of the SVEC models. The size of the shock is scaled to ensure 

that the respective fiscal variable increases by one-standard-deviation on impact. The 

corresponding units of measurements in all the impulse response functions (IRFs) of the per 

capita real GDP (Y) are percentages. The impulse response functions of the Gini index (GI) 

provide units because data for GI is not given in logs. In constructing the confidence intervals 

(CIs) for the SVEC model, I use Hall’s (1992) 90% confidence bands based on 200 bootstrap 

replications. Hall’s confidence intervals are more reliable due to their built-in bias correction 

(Lütkepohl, 2005). The solid lines are used to show the mean responses (IRFs); the dotted lines 

are used to show the CIs.  

The impact of government spending shock  

Figure 7.2 shows the long-run response of Y and GI to a permanent shock to government 

spending under the baseline identification scheme (i.e. Equation 7.24) and the alternative 

identification scheme (i.e. Equation 7.25). 

Baseline SVEC model Alternative SVEC model 

 

 

 

 

 

(a) 

 

 

 

 

 

(b) 

 

 

 

 

 

 

(c) 
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Figure 7.2 The long-run response of per capita real GDP (Y) and Gini index (GI) to a 

one standard deviation increase in government spending (G)  

The first panel in Figure 7.2 shows that the deficit-financed total government expenditure has 

a negative, statistically significant long-run impact on the per capita real GDP under both 

-0.44 -0.44 



 

171 
 

identification schemes. This result provides evidence to support the second argument of the 

study. The presence of the long-run negative output effects of the total government expenditure 

is consistent with the results of Gemmell et al. (2016), Ramos and Roca-Saglales (2008), 

Muineolo-Gallo and Roca-Sagales (2011, 2013), Davtyan (2014), Ricci-Risquete and Ramajo, 

(2015), Alesina et al. (2002), and Alesina and Ardagna (1998), for different models and data 

sets. Two basic theoretical channels have been proposed in the literature to explain the long-

run negative output effects of public expenditure (the so-called non-Keynesian effects): demand 

side and supply side (de Castro, 2003; Alesina et al., 2002: Alesina and Ardagna, 1998). The 

demand side channel emphasizes two mechanisms through which a spending cut/increase can 

affect economic activity: the wealth/income effect on consumption and the credibility effect on 

interest rates (Alesina and Ardagna, 1998). For example, when spending increases are 

perceived to be permanent, consumers’ lifetime disposable income is expected to be reduced 

permanently because they anticipate an increase in the future tax burden (Alesina and Ardagna, 

1998). This negative wealth/income effect, which has resulted from an increase in government 

expenditure, is expected to reduce both consumption and economic activity in the long run.  

The interest rates mechanism states that a fiscal expansion undermines the sustainability of 

government debt, along with a default risk, which in turn results in a higher interest rate since 

investors demand a higher risk premium (Alesina and Ardagna, 1998). The higher interest rate 

may reduce investment and consumption, resulting in a negative impact on economic activity 

in the long run. This channel is supported from the data in Table 7.1, which shows that the 

government’s total expenditure has been above its total income for the whole sample period, 

1981–2013, resulting in a permanent budget deficit. This is in contrast to the views of the 

Keynesian principle. The Keynesian economic position is that the deficit-spending is necessary 

to stimulate the economy as a countercyclical fiscal strategy, but without a permanent 

(structural) deficit over the business cycle (Keynes, 1936). The high interest rate, which could 

result from this permanent deficit-spending fiscal strategy, could divert scare resources from 

the private sector to the government, and could create long-run current account deficits. This 

in turn will result in crowding-out of scare resources, thus lowering private investment and 

consumption, which could ultimately have a permanent negative effect on the private sector 

productivity and hence on the long-run economic performance. Furthermore, using limited 

resources to finance budgets could lower those resources available for the private sector to 

invest, and consequently could negatively affect output. 
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The supply side channel emphasizes the interrelationships between labour market (labour 

costs), profits and investment when transmitting the effects of a fiscal shock on economic 

activity. An increase of public spending, particularly public wages and/or employment, creates 

wage pressure for the private sector to increase the equilibrium real wage, which in turn results 

in lower entrepreneurial profits and consequently a negative impact on output by lowering 

investment (de Castro, 2003; Alesina et al., 2002; Alesina and Ardagna, 1998).  

As the sample period of the present study includes the full period of war, it is reasonable to 

assume that the war, specifically through its defence-spending component of the total 

government expenditure, could also have had a negative impact on the long-run per capita real 

GDP. Table 7.7 shows how the internal conflict has brought about a sharp escalation of defence 

expenditure in Sri Lanka during the 1980–2013 period.  

Table 7.7 Total Government expenditure and defence expenditure, Sri Lanka. 

Years  Total government 

expenditure as a 

percentage  GDP 

Defence expenditure as 

a percentage of GDP 

Defence expenditure as a 

percentage of total 

government expenditure  

1980-1985 34.5 1.2 3.4 

1986-1990 32.7 2.5 7.7 

1991-1995 29.8 3.9 13.1 

1996-2000 26.6 4.8 17.9 

2001-2005 24.4 3.2 13.1 

2006-2010 23.0 3.2 14.0 

2011-2013 18.4 2.3 12.7 

Sources: CBSL (various years) and SIPRI (2018). 

Table 7.7 shows that the average defence expenditure, as a percentage of GDP, has increased 

from 1.2% in 1980–1985 to 2.3% in 2011–2013, whereas the total government expenditure has 

declined from 34.5% to 18% in the same period. The last column in Table 7.7 shows that the 

average defence expenditure, as a percentage of total government expenditure, has increased 

from 3.4% to 12.7% during the same period.   

The higher military expenditures could dampen the long-run economic prosperity through 

different channels: for example, crowding out government investment, increasing the 

government debt, and interrupting productive activities (Selvanathan and Selvanathan, 2014; 

Chen et al., 2014; Arunatilake et al., 2000). Arunatilake et al. (2000) empirically found that 

government military expenditure has a negative and statistically significant effect on 

government investment in the long-run, implying the presence of the crowding-out effects of 

defence spending. These authors further note that private investment is also negatively affected 
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by increased military spending because this higher military spending may signal the existence 

of underlying tensions signifying the potential for violent conflict in the future. This 

underdeveloped investment climate in turn could result in a direct negative impact on output 

in two dimensions: the “level of investments and their efficiency” (Arunatilake et al., 2000, pp. 

1487). Therefore, it is reasonable to assume that the structural innovation of the total 

government expenditure could have accumulated the memories of the shocks of past military 

expenditure increases, thereby resulting in a negative long-run impact on per capita real GDP, 

as shown by the first panel in Figure 7.2. 

The second panel of Figure 7.2 shows that the total government expenditure significantly 

reduces the Gini index in the long-run. This result provides evidence to support the first 

argument of the study. The mean IRFs (solid lines) in the second panel of Figure 7.2 show that 

one-standard-deviation increase in deficit-financed government expenditure reduces income 

inequality by about 0.44 points after 10 years under both identification schemes.  

As explained before, the presence of a long-run negative effect of total government expenditure 

on income inequality can be mainly due to the implementation of redistributive policies such 

as free education, free health service, and other social safety net programs. These other welfare 

development programs account for an average of around 3.2% of GDP (or around 11.8% of 

total government expenditure) (see Table 7.2). Specifically, two large-scale national poverty 

alleviation programs: Janasaviya (strengthening people) in 1989 and Sumurdhi (prosperity) 

development programme (SDP) in 1995, are two notable examples of these welfare 

development programmes. The SDP, which accounts for around 1 per cent of GDP, replaced 

Janasaviya in 1995, and continues to the present. These redistributive policies would have 

helped the less-endowed households to acquire human and physical capital in the long run, and 

thus helping the reduction of income inequality in the long run.  

The presence of a higher negative impact on the net income inequality of public expenditure 

further implies that government employment/wages could also play a major role in reducing 

the income inequality in Sri Lanka. Alesina and Ardagna (1998, pp. 494) highlight that 

government employment in OECD countries is often used as a “way of redistributing income 

to disadvantaged or politically powerful groups”. This finding is also true in terms of Sri Lanka. 

Table 7.2 shows that the average civil administration expenditure (public sector wage bill) 

accounts for around 1.7% of GDP (around 6.3% of total government expenditure) whereas the 

average defence expenditure accounts for around 3% (around 11.4% of total government 
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expenditure). It is evident that, during the internal conflict period of 1983–2009, the 

employment opportunities in the government military sector were mainly absorbed by youths 

from the disadvantaged rural villages in the country, resulting a reduction of poverty and 

income inequality due to the expansion of military expenditure (Santhirasegaram, 2013).  

The presence of the negative effects of total government expenditure (as a proxy for 

redistribution) on income inequality is in line with the theoretical claims of both the second-

generation politico-economy growth theories (Bénabou, 2000) and the new endogenous growth 

models (Saint-Paul and Verdier, 1993; Galor and Moav, 2004). Our finding of the presence of 

the negative effects of government spending on income inequality is also consistent with the 

empirical results found by Ramos and Roca-Sagales (2008), Muineolo-Gallo and Roca-Sagales 

(2011), Whiteford (2012), Agnello and Sousa (2014), and Claus et al. (2012) for different types 

of government expenditures, for different models and data sets. The expenditures noted in their 

results include, respectively, total government expenditure, current public expenses, 

government transfers, government consumption, and government spending on education and 

health.  

The impact of indirect tax shock 

Figure 7.3 shows the long-run responses of Y and GI to a permanent shock to indirect taxation 

receipts under the baseline identification scheme and the alternative identification scheme. The 

first panel in Figure 7.3 shows that the impact of an indirect tax shock on Y is positive and 

statistically significant under both identification methods. The mean IRFs (solid lines) of the 

baseline and alternative SVEC models show that a one-standard-deviation increase in IT 

increases Y by about 3 and 3.6 percentage points after ten years, respectively. This result 

provides evidence to support the fourth argument of the study. As explained earlier, indirect 

taxation receipts could not create distortionary effects in terms of effective allocation of 

resources and thus need not create harmful effects on the long-run economic activity. 

Kesavarajah (2016) also found that indirect taxation receipts have a significant and positive 

effect on the long-run output growth of Sri Lanka. Liu and Martinez-Vazquez (2015) and 

Mendoza et al. (1997) found that indirect taxes have positive effects on the growth of per capita 

real GDP, for different models and data sets.   
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Baseline SVEC model Alternative SVEC model 
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(h) 

Figure 7.3 The long-run response of per capita real GDP (Y) and Gini index (GI) to a 

one standard deviation increase in indirect taxation receipts (IT)  

As can be seen in the lower panel of Figure 7.3, one standard deviation increase in indirect 

taxation receipts has a significant and persistent positive impact on income inequality under 

both identification schemes. This result provides evidence to support the third argument of the 

study. The mean IRFs (solid lines) of lower panel of Figure 7.3 show that one standard 

deviation increase in indirect taxation receipts results in an increase in income inequality by 

about 0.28 and 0.37 points after 10 years, respectively. Regardless of its contribution to the 

long-run growth performance, the existing indirect tax system is not supportive to achieve 

equity objectives of fiscal policy in Sri Lanka. Hayes and Vidal (2015), Davtyan (2014), Ramos 

and Roca-Sagales (2008) and Liu and Martinez-Vazquez (2015) also find that indirect taxes 

increase income inequality, for different models and data sets.  

The impact of direct tax shock  

Figure 7.4 shows the long-run response Y and GI to a permanent shock to direct taxation 

receipts under baseline identification scheme (i.e. Equation 4.24) and alternative identification 

scheme (i.e. Equation 4.25). As can be seen in the first panel in Figure 7.4, the direct tax shock 

has a negative impact on Y under both identification methods. However, only the impact of 

DT on Y is statistically significant under the alternative identification scheme (IRF b). 

 

3% 3.6% 

0.28 
0.37 
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Baseline SVEC model Alternative SVEC model 

 

(i) 

 

(j) 

 

(k) 

 

(l) 

Figure 7.4 The long-run response of per capita real GDP (Y) and Gini index (GI) to a 

one standard deviation increase in direct taxation receipts (DT)  

The presence of negative effect of direct taxation receipts on output is theoretically and 

empirically consistent with the findings in the literature. For example, the incentive 

considerations of direct taxation assert that distortionary taxation to working, saving and investing 

create negative impacts on the accumulation of capital and labour, and thereby on economic 

activity (Mirrlees, 1971).  Moreover, the substitution and wealth/income effects of direct taxes 

assert that an increase in direct tax income, specifically a tax on labour income, create negative 

impacts on economic activity (Alesina and Ardagna, 1998). When an increase in income tax is 

perceived as permanent, it typically yields at least one of the following two results: (1) it can 

reduce the labour supply because the cost of work relative to leisure is high (the intra-temporal 

substitution effect), and/or (2) it can reduce private consumption because of the permanent 

reduction of consumers’ lifetime disposable income. These two results could have a negative 

impact on profits/investment and thereby a contractionary impact on economic activity in the 

long-run. Kesavarajah (2016) found evidence to the presence of a negative and statistically 

significant impact of direct taxes on economic growth in Sri Lanka for the period 1980–2013. The 

presence of the negative and statistically significant output effects of direct taxation receipts in 

terms of the alternative identification method is consistent with the results for the different 

models and data sets found by Gemmell et al. (2016), Liu and Martinez‐Vazquez (2015), Jha, 
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et al. (2014), Muineolo-Gallo and Roca-Sagales (2013), Mertens and Ravan (2013), Favero 

and Giavazzi, (2012), Perotti (2012), Romer and Romer (2010), Alesina et al. (2002), Bleaney 

et al. (2001), Kneller et al. (1999), and Miller and Russek (1997).  

As can be seen in the second panel in Figure 7.4, the direct tax shock shows a negative impact 

on Gini index under both identification methods. However, the effect of DT on GI is 

statistically significant only under the alternative identification case. The presence of negative 

effects of direct taxation receipts on income inequality is consistent with the other findings 

from Davtyan (2014), Muinelo-Gallo and Roca-Sagales (2011, 2013), Whiteford (2010), and 

Ramos and Roca-Sagales (2008) for different models and datasets.   

(v). Robustness of results 

The robustness of results of baseline SVEC model is verified using two methods:  

(1). the robustness of baseline SVEC model is verified by employing an alternative 

identification scheme presented in Equation (4.25). The results of the alternative SVEC model 

were already discussed in the previous section, which confirmed the robustness of the results 

of the baseline SVEC model.   

(2). the robustness of the results of baseline SVEC model is also verified by estimating the 

model for the period 1981–2008, before the year 2009. The exclusion of 2009 from the sample 

can be justified from two reasons. (1) Global financial crisis (GFC): the world per capita real 

GDP growth reported a negative value of about -2.93 in 2009 for the first time since World 

War II (WDI, 2016). (2) Nearly 30-year armed conflict in the Northern and Eastern provinces 

in Sri Lanka ended in May 2009. Thus, if the results are similar for both sample periods (i.e. 

1981–2013 and 1981–2008), it could assure the robustness of the baseline model. The 

robustness of the alternative identification scheme is also tested by estimating the SVEC model 

for the same sample period, i.e. 1981–2008.  

The basic requirement for the estimation of SVEC model is to confirm whether variables in the 

new sample period (i.e. 1981–2008) are cointegrated. The results of both maximum eigenvalue 

and trace tests for cointegration confirmed that one cointegration relationship is still maintained 

for the period 1981–2008. These results are given in Table A7.2 and Table A7.3 in the 

Appendix A7 to this Chapter. Accordingly, Figure 7.5 presents the respective IRFs for the 

sample period 1981–2008.  
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Baseline SVAR model   Alternative SVEC model 

 
 

  

  

  

  

 

  

 

Figure 7.5 Long-run response of per capita real GDP (Y) and Gini index (GI) to one 

standard deviation increase in respective fiscal variables 

As shown in Figure 7.5, the IRFs of both the baseline and the alternative SVEC models are 

identical with those respective IRFs which were obtained for the full sample period 1981–2013. 

This signifies the robustness of the results of both these SVEC models.  
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7.6 Concluding remarks  

 

The objective of this chapter was to jointly estimate the long-run impacts of fiscal policy on 

per capita real GDP and income inequality during the internal conflict period in Sri Lanka, 

1981–2013. Within the methodological framework of the present study, the estimated SVEC 

models have enabled the identification of three permanent shocks to the key relationships: total 

government expenditure, indirect taxation receipts, and direct taxation receipts.  

The increased defence spending during the conflict period has significantly affected the total 

government expenditure and thus the mode of financing. The results suggested that the deficit-

financed total government expenditure has a negative and statistically significant impact on 

both per capita real GDP and income inequality in the long run. This result indicates that the 

government expenditure plays a significant role in reducing income inequality but it has long-

run negative output effects. As the deficit-financing fiscal policy is harmful to the long-run 

economic growth, fiscal prudence through some combination of revenue increases and 

spending rationalizations is essential. Otherwise, the presence of negative long-run output 

effects of (structural) deficit-financing government expenditure can abate the sustainability of 

the future welfare state, particularly its free education and free health care, and thus the 

historical development process of Sri Lanka.  

The indirect taxation receipts have a positive and statistically significant impact on both per 

capita real GDP and income inequality in the long run. This implies that the Sri Lankan indirect 

tax system does not have harmful effects on per capita real GDP, but it is highly regressive, 

which implies that the existing tax system does not support an inclusive economic growth in 

the long run. I found both a permanent budget deficit over the whole sample period 1981–2013 

and more than twenty-five percent of government expenditure being for interest payments on 

debt. This implies that the excessive reliance on the indirect taxes will exacerbate the equity 

concerns of the future generations encompassed in the long-run development objective. 

Direct taxation receipts showed no statistical significance effects on either output or income 

inequality in the long run, under the baseline identification method. But direct taxation receipts 

do have a statistically significant effect on both these variables under the alternative 

identification method, confirming the presence of the standard trade-off between efficiency and 

equity.  
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Chapter 8 

Conclusion 

 

8.1 Summary of the thesis 

 

The objective of this research was to measure the impact of fiscal policy on both economic 

growth and income inequality. In the broadest terms, the background to this is the increase in 

income inequality over recent decades in many countries, despite the continuing economic 

growth in those nations. This problem is an unexpected one, given that for many economists it 

has been almost an article of faith that growth would bring about more even distributions of 

income. Fiscal policy was also regarded as comprising a set of tools that could help bring about 

this redistribution. Only by measuring impacts can any understanding of these difficult 

questions be advanced.  

The measurement of these impacts was accomplished using the estimation of a simultaneous 

equations model (SEM) with panel data and the estimation of a structural vector error 

correction (SVEC) model with time series data. The SEM was estimated using the three-stage 

least-squares (3SLS) method with data from a balanced panel of 19 high-income OECD 

countries during the period 1995–2015. Estimating the SEM allowed the testing of six 

hypotheses relevant to the research questions and objectives. Clearly, this is distinct from fiscal 

policy’s uses for short-run objectives such as stabilisation, so the measurement has to be in 

terms of long-run impacts. One of the methodological conclusions of this research is that it is 

possible to distinguish between the short-run and long-run impacts of fiscal policy. This is 

especially important when much of the short-run, macroeconomic management of Western 

economies has been ‘handed’ to monetary policy and central banks. 

To measure the long-run impact of fiscal policy on per capita real GDP and income inequality, 

the SVEC model was estimated using annual data from Australia and Sri Lanka for the periods 

1965–2014 and 1981–2013, respectively. The objective of the estimation of the SVEC model 

was to find answers for the main research question and the first sub-question. Based on the 

long-run restrictions on the SVEC model, three permanent shocks to the Australian and Sri 

Lankan economies were identified: total government expenditure, indirect taxation receipts, 

and direct taxation receipts.  
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Tests and procedures applied to examine the sensitivity of the results of the SEM and SVEC 

models confirmed that results were not highly dependent on different specification 

experiments. The consistency of the results for the models adds strength not only to the 

generality of the models, but also to the conclusions drawn.  

8.2 Concluding remarks and policy implications 

 

Given the aim of measuring the impact of fiscal policy given interdependencies between 

growth, income distribution and fiscal policy in general, perhaps the most important conclusion 

is that empirical modelling of the impacts of fiscal policy variables on growth and income 

inequality is possible. This conclusion flows from an estimation of the joint response of the 

growth of both per capita real GDP and income inequality to debt-financed and (direct) tax-

financed fiscal strategies. Previously this was largely overlooked in the empirical literature.  

It was also shown empirically that this can be done for individual components of fiscal policy, 

in order to analyse their impacts on economic growth and income distribution. This can also 

be stated as it being possible to model the impact of economic growth on income inequality, or 

vice versa, while controlling for the effects of fiscal policy. Again this possibility was largely 

overlooked in the empirical literature. This omission is important because the relationship 

between economic growth and income distribution is a contested one, in both theory and 

practice. That both are the long-term objectives of fiscal policy has often confounded the 

empirical modelling of their relationship. Thus, the related general conclusion is that for 

interventionist economies, which means at least the majority of OECD states, the empirical 

modelling of the relationship between economic growth and income inequality is possible only 

if fiscal policy is explicitly included in the modelling.  

 Specific concluding remarks drawn from the SEM  

The results from the SEM did not provide statistically significant evidence to support the first 

hypothesis. Thus, the proposition of the efficiency–equity trade-off, in terms of redistributive 

expenditures, was not supported for the 19 high-income OECD countries. However, regardless 

of how financed, an increase in redistributive expenditures significantly reduced income 

inequality. The result further showed that a comparatively higher reduction of income 

inequality was found when redistributive expenditures were financed by direct taxes rather than 

by debt. Although not being directly tested, this is in line with the conventional proposition 

that the European-style welfare state plays a significant role in the reduction of income 
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inequality in the 19 high-income OECD countries in the sample. On this basis, it seems 

reasonable to conclude that this almost certainly extends to nations outside the sample.  

While statistically significant evidence was found to support the second hypothesis, the 

resulting total net effect of non-redistributive expenditures, direct taxation and indirect taxation 

receipts on income inequality was positive: it increased inequality. Although not investigated 

here, possible explanations for this result include: 

a. fiscal policy could have shifted towards less progressive direct tax structures; 

b. there was an increased emphasis on indirect tax structures; or  

c. movement towards the implementation of fiscal consolidated programmes during the 

sample period. 

While different all three of these possibilities are associated with an increased emphasis on 

efficiency and growth, as opposed to equity and income redistribution. In more restricted terms, 

if several of high-income OECD countries in the sample were shifting fiscal policy structures 

in this manner, this could help explain a continued rise of the average net income inequality of 

these countries over the period 1995–2015. 

The results from the SEM are consistent with the acceptance (non-rejection) of the third and 

the fourth hypotheses. One plausible implication of accepting the third hypothesis is that an 

effective option available to reduce income inequality is to increase redistributive expenditures 

that are financed by direct taxes. While this seems reasonable, it is open to further testing, and 

it might even be the only manner by which fiscal policy can be used to affect income 

redistribution.  

Acceptance of the fourth hypothesis is consistent with the proposition that direct taxes have 

distortionary effects on the efficient allocation of resources and thus have negative effects on 

economic growth. In the economic efficiency context, the results might imply that the most 

effective fiscal policy option in the context of fiscal consolidation is to cut non-redistributive 

expenditures. This is consistent with the argument that a cut in non-redistributive expenditures 

both increases economic growth and decreases income inequality. This is particularly relevant 

for countries that frequently experience budget deficits.  

Evidence to support the fifth hypothesis was not found. This suggests that income inequality 

did not have a statistically significant impact on economic growth.  This could be due to the 

control of the fiscal policy variables in the SEM. This is because income inequality is the main 

channel through which fiscal policy could primarily affect economic growth, in accordance 
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with the politico-economic models of growth and inequality. On the contrary, the study found 

that economic growth significantly reduced income inequality, providing evidence supporting 

the sixth hypothesis.  This result suggests that the 19 high-income OECD countries maintain 

an inclusive economic growth: that is, a distributive-growth during the sample period. This 

further implies that the economic growth of these countries supports the reduction of income 

inequality, perhaps by creating more favourable opportunities for the poor. This runs counter 

to the more general observation that over the past few decades inequality has increased while 

economic growth has continued, implying the sample is not globally representative. This is not 

surprising. 

Most of the control variables of each equation in the SEM were statistically significant, with 

theoretically expected signs. For example, the deterioration of union membership was 

identified as one of the key factors that increased income inequality. This implies that 

restructuring the labour market laws and regulations to assure the rights of employees is an 

important policy option a government can take to reduce income inequality, although the 

impact on economic growth would be contentious. The coefficients of the initial per capita 

GDP in the equations of redistributive expenditures and direct taxation receipts had the positive 

sign; those of indirect taxation receipts had the negative sign, indicating that rich countries in 

the sample use more redistributive expenditures and direct taxes whereas poor countries use 

indirect taxes. Furthermore, it was found that weaker political liberties increase income 

inequality.  

Finally, the specification of equations of economic growth, income inequality and fiscal policy 

as a SEM and the inclusion of exogenous variables that affect these endogenous variables, were 

crucial factors in obtaining the theoretically and empirically consistent results. No incorrect 

signs for the coefficients of key relationships in the SEM were found, endorsing the accuracy 

and reliability of the modelling, and the ability to draw conclusions.  

Specific concluding remarks drawn from the SVEC model 

Two implications are drawn from the SVEC model estimated in terms of Australia. First, the 

efficiency–equity trade-off appears to have undergone a long-run secular shift such that an 

increase in direct taxes tends to reduce efficiency without significantly increasing income 

equity. Conversely, an increase in government expenditure increases income equity without 

significantly improving efficiency. The long-run weakening of fiscal policy power over its two 

main targets (i.e. efficiency and equity) means that fiscal policy measures can do little to affect 
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either, in the long run. Second, there was a net impact of government expenditure and indirect 

taxation receipts on the increase of income inequality. This suggests that aspects of fiscal policy 

itself have shifted, especially towards the implementation of fiscal consolidated programmes 

and/or greater emphasis on indirect taxes. These two implications are strong enough to explain 

a large part of the recent increase in the market Gini index in Australia. 

Several major implications are drawn from the SVEC model estimated for Sri Lanka. First, 

government expenditure played a significant role in reducing income inequality but with long-

run negative output impacts. As deficit-financed fiscal policy is harmful to the long-run 

economic growth, some combination of revenue increases and spending rationalizations is 

essential. Otherwise, the presence of negative long-run output effects of (structural) deficit-

financing government expenditure could negate the sustainability of a future Sri Lankan 

welfare state. This welfare state includes free education and free health care, and thus has some 

positive externalities on the historical development process of Sri Lanka. Second, the Sri 

Lankan indirect tax system did not have harmful effects on per capita real GDP in this period. 

This is not surprising given civil conflict and that it was highly regressive in structure, i.e. 80:20 

indirect to direct tax ratio. This implies that the existing tax system does not support inclusive 

long-run economic growth and thus could exacerbate the equity problems.  

 

8.3 Future research  

 

For the SEM estimation, only 19 high-income OECD countries were chosen for the quality, 

availability, and comparability of data. Equally importantly, to ensure a balanced sample 

without difficult outliers, nations with similar ranges of wealth were chosen. In future work the 

SEM can be separately estimated using data from a panel of developing countries that satisfy 

comparable conditions.   

It is worth noting that, although not usually considered a central issue, the definitions of 

variables must remain open for debate. This is especially so for the fiscal policy variables. In 

this research the policy elements, such as direct taxation, indirect taxation and expenditures, 

are measured in dollar terms, for example total receipts, in the cases of taxes. However, in 

future studies these can be considered in more structural terms using redefined categories such 

as rates of taxation. However, while such variables as these are more intimately and explicitly 

related to policy choices, they do not as immediately reflect policy outcomes as receipts. In 
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addition, they have difficulties, given that they are a structure of rates rather than a single rate 

and they can have both anticipatory and lagged impacts. 

The long-run identification structure of the SVEC model can be employed to identify the same 

fiscal policy shocks using data from other developed and/or developing countries, given that 

the data of such countries satisfies the required conditions, such as being non-stationary and 

having the presence of a one cointegration relationship. Specifically, the matrix of long-run 

impacts can be further utilized to estimate different economic relationships between fiscal 

policy and other macroeconomic variables, such as price levels and exchange rate, in a small 

open economy framework. The present SVEC model did not include the exogenous variables 

of the SEM, such as union membership rate and population growth, because of the difficulties 

of modelling them within a SVEC framework. However, any future work that incorporates 

such variables within a SVEC model will further improve the quality of estimates. 
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Appendix to Chapter 2 

Table A2.1 A summary of the theoretical studies reviewed  

Theoretical model Author(s) Key factor(s) of impact 

transmission channel  

            Main theoretical propositions Expected theoretical 

causality runs from* 

Wagner's law on the 

termination of 

government 

expenditure  

Lamartina and 

Zaghini (2011). 

Demand for government 

services/ role of the 

government in the 

economy. 

- Expansion of economic activity has a constant positive 

impact on government spending 
EG   FP (+) 

Ricardian equivalence 

hypothesis 

Bernheim 

(1987) 

Internalization of the 

government’s fiscal 

strategy in making 

decisions by consumers. 

- Fiscal policy has no impact on economic growth  

Keynesian economic 

model 

Keynes (1936). Aggregate demand. - Non-structural deficit-financed government’s 

investment and consumption promote economic growth 
FP   EG 

(+) 

Kuznets hypothesis Kuznets (1955, 

1960). 

Demand/supply of labour 

market in the process of 

industrialization and 

urbanization. 

- A positive impact of growth on inequality at early stages 

of development  

- A negative impact of growth on inequality at latter 

stages of development 

- Inverted “U” hypothesis between growth and inequality  

EG    Gini 

(+ and -) 

Public-finance 

endogenous growth 

model  

Barro (1990), 

Barro and Sala-

i-Martin (1992, 

1995). 

Marginal propensity to 

save. 

Marginal rate of returns 

to capital (investment or 

savings). 

Marginal tax rates.  

 

- Impact on economic growth (EG): positive or negative 

depending on the type of government’s expenditure and 

sources of finance (see Table 4.1). 

FP   EG 

(+/-) 

Neoclassical growth 

models with and 

without AK production 

functions 

 

Kaldor (1956, 

1957); Stiglitz 

(1969); and   

Bourguignon 

(1981).  

Marginal propensity to 

save (higher inequality 

channels resources to 

individuals with higher 

marginal propensity to 

save). 

- A positive impact of income inequality on economic 

growth due to the fact that higher savings of individuals 

with higher incomes benefit economic growth through 

increased investment. 

 

 

Gini   EG 

(+) 

Investment 

indivisibilities. 

- A positive impact of income inequality on economic 

growth. 
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Mirrlees (1971). 

 

Incentive considerations 

(disincentives to work). 

- A negative impact of redistribution on economic growth 

(this impact depends on to what degree redistribution is 

financed by increasing income/capital taxes). 

- unavoidable trade-off between efficiency (growth) and  

equity 

 

FP   EG 

(-) 

 Bertola and 

Drazen (1993); 

Giavazzi and 

Pagano (1996); 

Alesina et al. 

(2002): Alesina 

and Ardagna 

(1998). 

Supply side channel: 

labour market (labour 

costs), profits and 

investment. 

 

 

 

Demand side channel: 

wealth/income effect on 

consumption and 

credibility effect on 

interest rates. 

- Public spending creates wage pressure for the private 

sector to increase the equilibrium real wage, resulting in 

lower entrepreneurial profits and consequently a 

negative impact on output by lowering investment. 

- Government expenditure is expected to reduce 

(increase) both consumption and economic activity, due 

to permanently decline of consumers’ lifetime 

disposable income and higher interest rate.  

FP   EG 

(-) 

Endogenous growth 

theory with AK 

production function.  

Rebelo (1991).  

 

 

Incentive considerations 

(Disincentives to private 

investment   lower 

capital accumulation). 

- A negative impact of redistribution on economic 

growth (this impact depends on to what degree 

redistribution is financed by increasing income/capital 

taxes). 

- Unavoidable trade-off between efficiency (growth) and 

equity. 

FP   EG 

(-) 

RCK model with 

endogenously 

determined saving rate. 

Aghion et al. 

(1999). 

Incentive considerations 

(Disincentives to savings 

  lower capital 

accumulation). 

First-generation 

politico-economy   

models of growth and 

inequality with perfect 

capital markets. 

 

 

 

 

Alesina and 

Rodrik (1994).   

Political power of the 

less-endowed individuals 

who represent the 

majority (median voter). 

Incentive considerations.  

 

 

- A negative impact of redistribution on economic growth 

(this impact depends on to what degree redistribution is 

financed by increasing income/capital taxes and to what 

degree they are used for the provision of public goods). 

- Unavoidable trade-off between efficiency (growth) and 

equity. 

- An inverted U curve on the relationship between 

income/capital tax and economic growth. 

GiniFP   EG 

(+)         (-) 

(Pol.Pro)   (Eco.Pro) 

 

Persson and 

Tabellini (1994). 

Democratic political 

process. 

Incentive considerations.  

 

-        A negative impact of redistribution on economic growth 

(this   impact depends on to what degree redistribution 

is financed by increasing taxes on investment and 

growth promoting activities).Unavoidable trade-off 

between efficiency and equality.  

GiniFP EG 

(+)         (-) 

(Pol.Pro)   (Eco.Pro) 

 

Table A2.1 continues… 
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Persson and 

Tabellini (2000). 

Technological 

innovations originated 

due to economic policies. 

Incentive considerations.  

Democratic political 

process.  

- A negative or positive impact of redistribution on 

economic growth (this impact depends on the level of 

public investment, capital taxation and government’s 

consumption). 

- Political instability negatively affects economic growth 

due to the implementation of “myopic” policies.- 

- Unavoidable trade-off between efficiency (growth) and 

equity. 

GiniFP   EG 

(+)         (-/+) 

(Pol.Pro)   (Eco.Pro) 

 

Bertola (1993).  Political power of the 

capital poor/rich who 

represents the majority 

(median voter). 

Incentive considerations 

(investment decisions).  

Saving propensities.   
 

- A negative or positive impact of redistribution on 

economic growth (this impact depends on the political 

power of the median voter, the level of capital taxation 

and the implementation of investment enhancing 

policies). 

- Implementation of investment enhancing policies 

makes positive effects on optimal savings and 

investment decisions.   

GiniFP   EG 

(+)         (-/+) 

(Pol.Pro)   (Eco.Pro) 

 

 

EG   Gini (-) 

 

Second-generation 

politico-economy   

models of growth and 

inequality with 

imperfect capital 

markets. 

Benabou (1996, 

2000, 2004).  

Democratic political 

mechanism.  

Accumulation 

mechanism of human 

capital. 

 

- Redistributive policies make a positive net effect on the 

growth. However, these policies are determined by the 

preferences and political power of different social 

classes. 

- Income inequality, economic growth and 

(redistributive) fiscal policy are determined 

interdependently. 

- Redistributive policy is a “U-shape” function of 

inequality of human capital. 

- Inequality of human capital is an inverse function of 

redistributive policy. 

FP   EG (+) 

FP, EG and Gini are 

determined 

interdependently 

   Gini   FP 

(- and +) (Pol. 

process) 

FP Gini (-) 

(Accumulative 

process) 

New endogenous 

growth models with 

imperfect capital 

markets.  

 

 

 

 

 

 

Galor and Zeira 

(1993).  

Investment in human 

capital. 

Indivisibilities in 

investment in human 

capital. 

- More equal distribution of initial wealth is beneficial for 

short-run and long-run economic growth.  

- More unequal distribution of initial wealth is harmful 

for short-run and long-run economic growth.  

Wealth Gini 
EG (-) 

Galor and Moav 

(2000).  

Marginal propensity to 

savings.  

Human capital 

development. 

- A positive impact of inequality on growth at early stages 

of development  

- A negative impact of inequality on growth at latter 

stages of development 

Gini   EG 

( + and -) 

Table A2.1 continues… 
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Aghion et al. 

(1999). 

 

 

The presence of 

diminishing returns to 

individual investments. 

Learning by doing. 

Knowledge spillovers. 

Incentive considerations 

due to liability positions.  

- Redistribution of wealth by a lump-sum tax/transfer 

system generates positive impacts rather than negative 

impacts on the aggregate productivity (efficiency) and 

growth.  

FPEG 

(+) 

Availability and 

accessibility for 

investment opportunities. 

- Macroeconomic volatility generated from inequality in 

investment opportunities makes a negative impact on 

economic growth. 

GiniEG 

(-) 

 
Saint-Paul and 

Verdier (1993). 

Development of human 

capital. 

Intra-generational 

redistribution. 

Economic status of the 

median voter. 

Existence and usage of 

democratic political 

rights.  

 

- Public education stimulates economic growth and 

reduces income inequality. But it depends on the 

economic status of the median voter, the presence of 

political rights and their usage in electoral process. 

- Democratic political rights.  

- Public education (fiscal policy), income distribution and 

economic growth evolve endogenously. 

GiniFP EG 

(-/+)         (-/+) 

(Pol. Pro)   (Eco. 

Pro) 

EG   Gini 

(-) 

 

Keefer and 

Knack (2002); 

Gupta (1990). 

Socio-political instability 

(SPI). 

- Initial inequality of wealth and income generates SPI, 

which in turn leads to lower investment and growth 

- SPI reduces the legal security of property rights, 

increases uncertainty, and decreases the productivity of 

labour and capital. Thus, a negative impact on 

investment and growth.  

Gini EG 

(-) 

Source: Author 

* Note: fiscal (redistributive) policy (FP), economic growth (EG), income inequality (Gini), wealth inequality (Wealth Gini), political process (Pol. Pro), economic process 

(Eco.Pro), direction of causality ( ), positive impact (+) and negative impact (-).  

From this tabulation, the joint determination of economic growth, fiscal policy, income inequality and their theoretical determinants can be further 

summarized in Table A2.2.  

 

Table A2.1 continues… 
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    Table A2.2 Theoretical propositions on the joint determination of economic growth, fiscal policy and income inequality 

Jointly determined 

(endogenous) 

variable 

Relevant theoretical model discussed in the study Theoretical 

determinants 

in compact 

form 

Theoretical determinants (independent variables) in 

expanded form  

Economic 

growth (EG).  

Keynesian economic model 

Public-finance endogenous growth model (Barro, 1990; 

Barro and Sala-i-Martin, 1992, 1995). 

Neoclassical growth theory without AK production 

function (Mirrlees, 1971). 

Endogenous growth theory with AK production function 

(Rebelo, 1991). 

Endogenous growth model with some modifications to 

model the non-Keynesian effects of fiscal policy (Bertola 

and Drazen, 1993; Giavazzi and Pagano, 1996; Alesina 

et al., 2002: Alesina and Ardagna, 1998).  

RCK model with endogenously determined saving rate 

(Aghion et al., 1999). 

First generation politico-economy models of growth and 

inequality with perfect capital markets (Alesina and 

Rodrik, 1994; Persson and Tabellini, 1994; Persson and 

Tabellini, 2000; Bertola, 1993). 

Second-generation politico-economy models of growth 

and inequality with imperfect capital markets (Benabou -

2004). New endogenous growth models with imperfect 

capital markets (Aghion et al., 1999; Saint-Paul and 

Verdier, 1993). 

Fiscal policy 

variables. 

 

Direct (income/capital) tax.                                                   

Indirect tax.                                                  

Redistributive expenditure.                                            

Non-redistributive expenditures                                            

(or productive/unproductive expenditure).                         

Non-fiscal 

redistributive 

policy 

variables. 

Product market  regulations (patent protection)   

Regulations in labour  market and  international trade                                                                  

Stock of (accumulated) human capital                              

Macroeconomic volatility                                         

Skill-biased technological development 

Labour market and wages   

Profits, private investment and consumption    

Interest rate, exchange rate, and trade deficit  

Union membership                                                                  

Neoclassical growth models with and without AK 

production functions (Kaldor, 1956, 1957; Stiglitz, 1969; 

and Bourguignon, 1981). Models combined with 

neoclassical and imperfect capital market (Galor and 

Moav, 2000). New endogenous growth models with 

imperfect capital markets (Galor and Zeira, 1993). 

Models of socio-political instability (SPI) (Keefer and 

Knack, 2002; Gupta, 1990). 

 

Inequality of 

income (or 

wealth)  

Gini index of net income                                             
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Fiscal policy The Wagner's law (Lamartina and Zaghini, 2011). Expansion of 

economic 

activity 

Rate of growth of GDP 

New endogenous growth models (Saint-Paul and 

Verdier, 1993). 

Inequality of 

income (or 

wealth) 

Gini index of income. Presence of political rights and 

their usage in electoral process 

First generation politico-economy   models of growth 

and inequality with perfect capital markets (Alesina and 

Rodrik, 1994; Persson and Tabellini, 1994; Persson and 

Tabellini, 2000; Bertola, 1993). 

Second generation politico-economy   models of growth 

and inequality with imperfect capital markets (Benabou, 

1996, 2000, 2004). 

Inequality of 

income (or 

wealth)  

Gini index of income                     

 

Other non-

fiscal policy 

variables  

Political instability                                              

Democratic political system  (economic status /political 

power of the median voter )                                      

Stock of human capital        

Income 

inequality (Gini 

index of income) 

Traditional growth models  developed based on 

observations (Kuznets 1955, 1960) 

New endogenous growth models with imperfect capital 

markets (Saint-Paul and Verdier -1993) 

Economic 

growth 

Rate of growth of GDP 

 

New endogenous growth models with imperfect capital 

markets Aghion et al. -1999; Saint-Paul and Verdier -

1993; 

New endogenous growth models with imperfect capital 

markets (Galor and Zeira -1993)  

Second generation politico-economy   models of growth 

and inequality with imperfect capital markets (Benabou, 

1996, 2000, 2004). 

Fiscal policy 

components 

(FPC) 

 

 

 

 

 

Direct (income/capital) and indirect taxes.                                                                                           

Redistributive expenditure.  

 Non-redistributive expenditures                                                                     

(or productive/unproductive expenditure)                           

 

Other 

theoretical 

variables 

(OTV) 

Regulations in labour  market and  international trade                                                              

Stock of human capital                             

Macroeconomic volatility 

Inequality of education                                             

Skill-biased technological development          

Democratic political system  (economic status /political 

power of the median voter )                                       

     Source: Author 

 

Table A2.2 continues… 

Table A2.2 continues… 
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Table A2.3 A summary of the empirical studies reviewed  

Type of relationship studied: Economic-growth–income-inequality–fiscal-policy nexus 
Author(s) and 

year of the study 

Sample  Model /estimation 

method (EM) 

Dependent 

variable (s) 

Main (significant) 

independent variables and 

their signs 

Main conclusion (s) 

 

Muineolo-Gallo 

and Roca-Sagales 

(2013). 

21 OECD 

countries. 

1970 –2006 period 

with three-year 

averages of data (an 

unbalanced panel). 

 

Model; SEM.  

EM: SUR and 

3SLS (fixed and 

random effects). 

Economic 

growth. 

Direct tax income (-). 

Distributive expenditure (-).       

Non-distributive expenditure (-). 

Net income inequality (+). 

There is a trade-off between 

efficiency and equity. 

The only fiscal policy 

component that can break this 

trade-off is the non-

redistributive expenditures. 
Net income 

inequality.  

Direct tax income (-). 

Distributive expenditure (-). 

Non-distributive expenditure 

(+). 

Indirect tax income (-).  

Economic growth (-). 

Fiscal policy (4 

fiscal 

components). 

Initial GDP (-) and (+).  

Gross income inequality (-). 

Trade openness (+). 

Percentage of elderly population 

(+). 

Liu and Martinez-

Vazquez (2015). 

150 developed and 

developing 

countries. 

1970–2009 period 

with five-year 

averages of data.  

 

Model; SEM  

EM: 3SLS (fixed 

effects). 

Growth of real 

per capita GDP 

Personal income tax (-) 

Corporate income tax (-) 

Indirect taxes (+) 

There is a trade-off between 

growth and inequality for both 

direct and indirect taxes. 

Direct taxes (personal and 

cooperate income taxes) are 

more harmful for economic 

growth although they lead to 

improve income distribution. 

Income 

inequality (Gini 

index) 

Personal income tax (-) 

Corporate income tax (-) 

Indirect taxes (+) (for 

expenditure inequality) 

Davtyan (2014). 

 

 

 

The UK, USA and 

Canada. 1960–2010 

period with annual 

data. 

Model: SVARs 

EM: ML 

Ordering; Government consumption, government 

investment, real GDP growth, income inequality, 

Tax (direct plus indirect tax) income and fiscal 

performance. 

Government spending reduces 

growth through crowding out 

and worsens fiscal 

performance. 

The dominant impact of 

indirect taxation leads to raise 

income inequality.  
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Muineolo-Gallo 

and Roca-Sagales 

(2011). 

 

 

43 upper-middle 

and high-income 

countries. 

1972–2006 period 

with five-year 

averages of data. 

 

Model: SEM  

EM: 2SLS (fixed 

effects).  

Economic 

growth.  

 

Direct taxes (-). 

Current public expenses (-).  

Income inequality (-). 

An increase in current 

expenditure reduces income 

inequality at the cost of 

economic growth (efficiency). 

This impact is severe when the 

current expenditure is 

financed by direct taxes. 

An increase in public 

investment leads to decline 

income inequality without 

harming economic growth. 

Income 

inequality. 

Direct taxes (-). 

Public investment (-). 

Current public expenses (-). 

Economic growth (-). 

Woo (2011). 93 developed and 

developing 

countries. 

1960–2000 period 

with full period 

average of data. 

 

EM: OLS (Separate 

regressions). 

Economic 

growth. 

Initial income Gini index (-). 

Initial land Gini index (-). 

More unequal societies tend to 

implement “more 

discretionary and pro-cyclical” 

fiscal policies which are 

harmful to economic growth. 

Fiscal policy 

(government 

tax and 

expenditure) 

volatility. 

Initial income Gini index (+). 

Initial land Gini index (+). 

Fiscal policy 

(government 

expenditure) 

cyclicality. 

Initial income Gini index (+). 

Initial land Gini index (+). 

Economic 

growth. 

Fiscal policy volatility (-).    

Fiscal policy cyclicality (-).   

Macroeconomic volatility (-). 

Ramos and Roca-

Sagales (2008). 

The UK.  

1970–2005 period 

with annul data. 

Model: SVARs. 

EM: ML. 

Ordering (in final model); government 

consumption, government investment, economic 

growth, income inequality, direct and indirect tax 

incomes. 

Standard efficiency–equity 

trade-off exists for public 

spending and direct tax 

income. 

Indirect taxation breaks this 

trade-off as reduction of it 

reduces income inequality 

without harming economic 

growth.   

 

 

 

Table A2.3 continues… 
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Type of relationship studied: Income-inequality–fiscal-policy nexus 
Author(s) and 

year of the study 

Sample  

 

Model and 

estimation 

method (EM) 

Dependent 

variables (s) 

Main (significant) 

independent variables and 

their signs 

Main conclusion (s) 

Herault and 

Azpitarte (2015). 
1994–2009 Tax-benefits 

decomposition 

method. 

Net and gross 

Gini index. 

Taxes (-) 

Transfers (-) 

Redistributive effects of tax 

and benefits in Australia have 

declined sharply from 1990 

onwards. 

Whiteford (2012). 30 OECD 

countries. 1995–
2005 period.  

Model: 

concentration 

coefficient 

Income 

inequality 

Direct taxes (-) 

Transfers (-) 

Cash transfers and the direct 

tax system in Australia are the 

most efficient in terms of 

reducing income inequality, 

compared to any other OECD 

country 

Hayes and Vidal 

(2015). 

50 individual U.S. 

states, 1976– 2006 

period with annual 

data. 

 

Model: Dynamic 

fixed effects panel 

error-correction 

model. 

EM: GMM. 

State Gini 

coefficient. 

Unemployment compensation  

(-). 

Cash assistance (-).  

Corporate tax (-). 

Sales tax (+). 

States’ fiscal policies can be 

effectively used to reduce 

income inequality and 

improve economic status of 

poorest people. 

Six different 

income 

percentiles. 

Unemployment compensation 

(+) (in poorest 10th percentile). 

Inheritance tax (+). 

Property tax (-). 

Agnello and 

Sousa (2014). 

18 industrialized 

countries.  

1978–2009 period 

with full period 

average of data. 

 

EM: SUR. Net income 

inequality. 

 

Government consumption (-). 

Transfers and welfare payments 

(-). 

Taxes (-). 

Austerity packages widen 

income disparity during the 

period of fiscal consolidation. 

Austerity measures driven by 

spending and tax cuts increase 

income inequality.  

Claus, et al. 

(2012). 

20 countries from 

Asia and 130 

countries from the 

rest of the world 

(ROW). 1970–2009 

period with full 

EM: system GMM 

with fixed effects. 

Income 

inequality (in 

Asia). 

Personal income tax (-).  

Corporate tax (+).  

Government spending on 

education and health (-). 

Government spending on 

housing and social protection 

(+). 

Government spending is more 

effective in reducing income 

inequality than the tax system 

which seems to be progressive 

in general in both Asia and the 

ROW. 
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period averages of 

data. 

 

Income 

inequality (in 

ROW). 

Personal income tax (-).  

Corporate tax (-). Government 

spending on education and 

health (-).Government spending 

on housing and social protection 

(-). 

Type of relationship studied: Economic-growth– fiscal-policy nexus 
Author(s) and 

year of the study 

Sample 

 

Model and 

estimation 

method (EM) 

Dependent 

variable (s) 

Main (significant) 

independent variables and 

their signs 

Main conclusion (s)  

Alcantar-Toledo 

and Venieris 

(2014).  

21 developed and 

41 developing 

countries 

1980–2000 period 

with annual data 

 

EM: GMM with 

fixed effects 

Growth rate of 

capital 

Public investment (+) 

Residual expenditures (-) 

Socio-political instability (-) 

Share of GDP received by the 

two-lower income groups (-) 

Share of GDP received by the 

third and fourth income groups 

(+) 

An economy is in a poverty 

trap when SPI is high 

regardless the effective 

implementation of fiscal 

policies.  

Growth increases when 

income is concentrated in 

favour of middle income 

group. 

Jha, et al. (2014). 10 emerging Asian 

countries 

Quarterly time 

series data ranging 

from different 

starting years from 

1977:1 - 2009:2 

(Taiwan) to 1995:1-

2009:2 (China) 

EM: sign-restricted 

SVARs  

Variables in SVARs (ordering  is not relevant for 

sign SVARs): Real GDP, real government revenue, 

real government expenditure, interest rate, GDP 

deflator, real broad money, real consumption, and 

real investment 

Fiscal policies with tax cuts 

have greater countercyclical 

impacts on output than those 

policies with increased 

government spending. 

Output multipliers generated 

through deficit-financed tax 

cuts stimulate economic 

growth. 

Kofi (2011).  South Africa 

Quarterly data 

covering 1990:1-

2008:4 period 

 

EM: SVARs 

with  Blanchard-

Quard 

decomposition 

procedure 

Ordering of variables: Government consumption 

and investment expenditure, tax revenue, and 

budget deficit (surplus) 

Response of economic growth 

to shocks in fiscal variables 

seems modest and persistent.  

Response of interest rate to 

above shocks appears to be 

substantial but it seems to be 

temporary. 
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Kamps (2005). 22 OECD countries 

Annual time series 

data from 1960 to 

2001 

EM: SVARs Ordering of variables: Public net capital stock, the 

private net capital stock, the number of employed 

persons and real GDP 

Public capital is productive 

since the long-run elasticity of 

output with respect to public 

capital in SVAR models for 

most of the OECD countries is 

positive. 

But public capital is 

insignificant in terms of 

employment generations. 

Romer and Romer 

(2010). 

Quarterly data from 

the US for the 

period 1945:I-

2007:IV. 

EM: SVAR model 

with narrative 

identification of 

shocks. 

Economic growth 

54 Presidential speeches and Congressional records 

on the changes of tax rates 

1 % increase of the tax to 

GDP ratio reduces GDP by 

3% over the next three years. 

Perotti (2012). Quarterly data from 

the US for the 

period 1945:I-

2009:IV. 

EM: SVAR model 

with Cholesky 

decomposition as 

the main 

identification 

method. 

Economic growth 

Discretionary and endogenous components of 

taxation 

On average, 1% increase of 

tax to GDP ratio declines GDP 

by about 1.3 percentage point 

after three years. 

Mertens and 

Ravan (2013). 

Quarterly data from 

the US for the 

period 1950:I-

2006:IV. 

EM: SVAR model 

with narrative 

identification 

method.  

Economic growth 

Changes in average personal income tax rates 

Changes in average corporate income tax rates 

 

Short run output effects of tax 

shocks are large. 

It is important to consider 

different types of taxes when 

considering their impact on 

the labour market and on 

expenditure in the short-run. 

Neicheva (2006).  Quarterly data from 

Bulgaria for the 

period 1998:1–

2004:4. 

EM: OLS Real GDP 

Cyclically adjusted government consumption 

Cyclically adjusted government transfers 

Cyclically adjusted public investment 

 

Public investment increases 

economic growth whereas 

government consumption and 

transfers reduces short-term 

output. 
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Ricci-Risquete 

and Ramajo 

(2015).  

Quarterly data from 

Spain for the period 

1978:1–2009:4. 

EM: Generalized 

impulse response 

functions estimated 

from a vector error 

correction model 

Total government expenditure 

Total government receipts 

Real GDP 

Inflation 

Ratio of domestic to foreign price level  

Short-term nominal interest rate  

Long-term nominal interest rate 

Exchange rate  

Exogenous variables including oil price, foreign 

real GDP, foreign interest rates, and fiscal 

variables.  

 

Total government expenditure 

increases real GDP in the 

short-term and decreases real 

GDP in the long-term.  

Total government receipts 

have a positive effect on real 

GDP.  

de Castro (2003).  Quarterly data from 

Spain for the period 

1980:1–2001:2.  

EM. SVARs Ordering of variables: public expenditure, interest 

rate, private consumption and investment, real 

GDP, taxes, and price level.  

Public expenditure moderately 

increase output in the short-

term. 

Public expenditure reduces 

output, private consumption 

and investment in the medium 

term. 

Perotti (2004). 5 OECD countries 

(Australia, Canada, 

West Germany, 

United Kingdom 

and United States). 

Quarterly data from 

1960:1 to 2001:4. 

EM: SVARs Ordering of variables: Government spending, net 

taxes (tax income minus government transfers), real 

per capita income, inflation rate and 10 year-

nominal interest rate 

A shock to net taxes and 

government spending generate 

respectively positive and 

mixed results for the per 

capita income in most 

countries concerned.  

Baldacci et al. 

(2004). 

39 low-income 

countries. 

Annual time series 

data from 1999 to 

2001. 

Mo: Recursive 

system of equations  
EM: GMM 

Per capita 

income growth 

Fiscal deficits (-) (in high-deficit 

low-income countries) 

 

Factor productivity is the main 

channel through which fiscal 

policy transmits its effects on 

economic growth in low-

income countries 
Investment Domestic financing (-) 

 

Inflation Fiscal deficits (-) 

Exchange rate Fiscal deficits (+) 
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Alesina et al. 

(2002).  

Annual time series 

data from 18 OECD 

countries for the 

period 1960–1996. 

A panel vector 

autoregressive 

(VAR) model with 

country fixed 

effects and for 

country-specific 

linear and quadratic 

trends 

Profits gross of 

corporate tax 

payments as a 

share of capital 

stock. 

Government primary spending 

Government transfers  

Wage component of government 

spending  

Direct taxes  

Indirect taxes  

Non-wage expenditure  

(all are as % of GDP) 

Sort-term interest rate 

Labour cost measured as 

compensation of employee times 

total employment. 

Government spending 

components, particularly its 

wage component, significantly 

reduce profits and investment. 

Various types of taxes also 

reduce profits and investment 

but the negative effects of 

government expenditure are 

larger than that of taxes. 

Non-Keynesian effects of 

fiscal adjustments in OECD 

countries are present. 

Business 

investment as a 

share of capital 

stock. 

Alesina and 

Ardagna (1998). 

Annual time series 

data from 20 OECD 

countries over the 

period 1960–1994. 

A statistical 

analysis and a 

detailed analysis of 

10 cases. 

GDP growth rate, changes in debt, total and 

disaggregated primary expenditures, total revenues, 

relative unit labour costs, exchange rate, 

unemployment rate, business investment, private 

consumption, trade balance/GDP, wage/GDP, 

profits/GDP, long-term real interest rate, and 

inflation.  

Fiscal tightening produces 

non- Keynesian expansionary 

effects basically through 

demand and supply sides. 

Bleaney et al. 

(2001).  

22 OECD 

countries. 

Annual and period-

averaged data from 

1970 to 1995. 

Static and dynamic 

(with lagged 

dependent variable) 

growth models 

EM: LSDV with 

time and country-

specific intercepts. 

Per capita 

income growth 

Productive government 

expenditures (+) 

 

Distortionary taxation (-) 

Budget surplus (+) (when 

financed by a mixture of non-

distortionary taxation and non-

productive expenditure).  

Signs of the fiscal variables 

are consistent with theory. 

Models with averaged and 

annual data produce consistent 

results in terms of the fiscal 

effects on growth.   

Kneller et al. 

(1999). 

22 OECD countries 

Five-year averages 

of data from 1970 

to 1995.  

 

EM: OLS with two- 

way fixed effects 

Per capita 

income growth 

Distortionary taxation (-) 

Non-productive expenditure (-) 

(this impact is higher when it is 

financed by distortionary taxes) 

Productive expenditure (+) (this 

impact is higher when it is 

financed by non-distortionary 

taxation and non-productive 

expenditure) 

 

Public-finance endogenous 

growth model is valid when 

the government budget 

constraint is correctly 

specified. 

Economic growth is positively 

affected when distortionary 

taxes are reduced or 

productive expenditures are 

increased. 
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Mendoza et al. 

(1997).  

18 OECD 

countries.   

Five-year averages 

of data from 1965 

to 1991. 

EM: OLS with 

fixed and random 

effects 

Per capita 

income growth 

Any tax rate does not affect 

economic growth significantly 

Importance of the use of 

correct tax measures to 

estimate their effects on 

investment. 

Find evidence on super-

neutrality of tax policy in 

influencing economic growth. 

There is evidence on growth 

effects of taxation when 

annual data is used. 

Growth of 

private 

investment as a 

ratio of GDP 

Capital tax rate (-) 

Labour tax rate (-) 

Consumption tax rate (+) 

Easterly and 

Rebelo (1993). 

A cross-section of 

100 countries for 

the period 1970–
1988 

28 developed 

countries from 1870 

to 1988 

EM: OLS  Per capita 

income growth 

 

Aggregate tax rate (-) 

Public investment in transport 

and communication (+) 

There is a strong relationship 

between fiscal policy and the 

level of development. 

Barro (1990). 76 countries 

Annul data over 

1960–1985 period 

EM: OLS  Average annual 

growth of real 

per capita GDP 

Gov. productive expenditure (+) 

Gov. consumption (-) 

Public-finance endogenous 

growth theory is verified. 

Miller and Russek 

(1997).  
39 developed and 

developing 

countries 

Annul data over 

1975–1984 period 

EM: OLS with 

fixed and random 

effects 

Growth of real 

per capita GDP  

Gov. expenditure (-) (Debt-

financed) 

Gov. expenditure (+) (Tax-

financed) 

Gov. expenditure on health, 

defence, social security and 

welfare (-) (debt-financed) 

Components of government 

expenditure and the ways in 

which it is financed affect the 

rate of economic growth 

significantly. 

Growth of real 

per capita GDP 

in developed 

countries 

Gov. expenditure (-) (Tax-

financed),  

Government education 

expenditure (+) (debt-financed)  

Ahmed and Miller 

(2000). 

23 developing and 

16 developed 

countries 

Annul data from 

1975 to 1984 

EM: OLS with 

fixed and random 

effects 

Private 

investment as a 

ratio of GDP 

In developing 

countries 

Gov. expenditure (+) (Debt-

financed) 

Gov. expenditure (-) (Tax-

financed) 

Gov. expenditure on transport 

and communication (+) 

Both tax-financed and debt-

financed government 

expenditures crowd out 

investment in developed 

countries. 
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Gov. expenditure on social 

security and welfare reduces (-)  

Positive effects of debt-

financed government 

expenditure on investment are 

offset when such expenditure 

is financed by taxes in 

developing countries. 

Larger crowding out effects 

are generated when taxed-

financing strategy is used in 

both type of countries. 

Private 

investment as a 

ratio of GDP  in 

developed 

countries 

Gov. expenditure (-) (Debt-

financed) 

Gov. expenditure (-) (Tax-

financed),  

 

 

Type of relationship studied: Economic-growth – Income-inequality nexus 

Author(s) and 

year of the study 

Sample Model/Method Dependent 

variable (s) 

Main (significant) independent 

variables and their signs 

Main conclusion (s) 

Kennedy et al. 

(2017).  

Annual time series 

data from eight 

states and territories 

in Australia for the 

period 1986–2013. 

GMM with random 

effects. 

Economic 

growth 

Income inequality (-) 

Stock of human capital (the 

number of people with 

university degrees, persons) (+) 

Investment in physical capital 

(+) 

Lowering income inequality is 

beneficial for economic 

growth. Human capital 

accumulation is required to 

develop to reduce inequality 

and promote long-run 

economic growth and social 

benefits.  

Herzer and 

Vollmer (2012). 

Annual time series 

data from 46 

countries for the 

period 1970–1995. 

Panel cointergration Real per capita 

income. 

Investment share of real GDP 

per capita. 

Household income inequality 

(Gini Index). 

Inequality reduces long-term 

real per capita GDP in the 

whole sample, and in 

developing and developed 

countries.  

Lundberg and 

Squire (2003).  
147 countries. 

Five-year averages 

of data from 1960 

to 1990. 

 

 

Mo: SEMs 

EM: 2SLS, 3SLS, 

Keane and Runkle 

3SLS 

(with  fixed effects) 

Growth of real 

per capita GDP 

Trade openness (+) 

Civil liberty index  (+) 

M2/GDP ratio (-) 

Economic growth should be 

identified with its 

distributional aspects rather 

than separating distributional 

issues from growth. Income 

inequality (Gini 

index) 

Trade openness (+), Civil liberty 

index (+), Economic growth (+) 

Average years of schooling (-) 

Land Gini index (+) 

 

Table A2.3 continues… 



 

201 
 

Barro (2000). 84 countries. 

Full period average 

data over three 

decades from 1965 

to 1995. 

EM: 3SLS with 

fixed effects 

(separate 

regressions) 

Economic 

growth 

Inequality (-) (in poor countries) 

Inequality (+) (in rich countries) 

Government consumption (-) 

Inflation (-) 

Fertility rate (-), Rule of law (+) 

Democracy (+), Investment (+) 

Terms of trade (+) 

 

Kuznets hypothesis is still 

valid as an empirical 

regularity. 

 

There is only little empirical 

evidence on the relationship 

between, growth, inequality 

and investment.  
Rate of 

investment  

Government consumption (-) 

Inflation (-) 

Fertility rate (-) 

Li and Zou 

(1998). 

46 countries. 

Five-year averages 

of data from 1960 

to 1994. 

 

EM: OLS 

(with fixed and 

random effects) 

Economic 

growth 

Gini index (+) 

Population growth (-) 

Trade openness (+) 

Initial GDP (-)  

Marginal propensity to 

savings and incentives to work 

for the presence of a positive 

relationship between 

economic growth and income 

inequality are justified.  

Deininger and 

Squire (1998). 

44 developed and 

developing 

countries. 

Five-year averages 

of data from 1960 

to 1992. 

EM: OLS 

(with reginal 

dummies as fixed 

effects) 

Economic 

growth 

Initial land inequality (-) 

Initial income inequality (-) 

 

Growth and poverty reduction 

objectives can be achieved by 

policies that increase 

aggregate investment and 

facilitate acquisition of assets 

by the poor. 

Kuznets hypothesis is valid 

for developed countries. 

Quantile’s 

income growth 

Initial land inequality (-) (for 

poorest 40%) 

Investment as ratio of GDP (+) 

 

Alesina and 

Rodrik (1994). 

46 and 70 countries 

for  periods from  

1960 to 1985 and 

from 1970 to 1985. 

 

EM: OLS and 2SLS Average per 

capita growth 

rate 

Income Gini index (-) 

Land Gini index (-) 

Primary school enrolment (+) 

Initial per capita income (-) 

 

A strong demand for 

redistribution may make 

negative impacts on the 

economy due to distortionary 

effects of taxation. 

Persson and 

Tabellini (1994). 

9 developed 

countries for the 

period from 1830 to 

1985. 

56 developed and 

less developed 

countries for the 

period from 1960 to 

1985. 

 Annual average 

growth GDP 

per capita (in 

cross section) 

Income share of the third 

quintile (+) 

More equal income 

distribution is growth 

promoting (Or more income 

inequality is harmful for 

economic growth). Annual average 

growth GDP 

per capita (in 

panel study) 

 

Income share of the third 

quintile (+) 
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Common features 

of selected 

studies: 

(Keefer and 

Knack 1995; 

Bourguignon  

1994; Clarke 

1992; Perotti 

1992, 1996; and 

Persson and 

Tabellini 1992). 

Average sample 

period: from 1960 

to 1990 

(From five-year to 

twenty-year of 

average data). 

EM: OLS or 2SLS 

(with and without 

fixed and random 

effects) 

Average growth 

rate (calculated 

based on twenty 

years and more 

in general) of 

per capita GDP 

OR 

Investment as a 

ratio of GDP 

Concerned independent variable: 

Initial (around 1960) income (or 

land) inequality or income share 

of the third and/or fourth 

quintile, 

Other common control 

variables: 

Initial (around 1960) GDP 

Initial (around 1960) school 

enrolment ratio or average years 

of schooling (male and female) 

Life expectancy as a proxy for 

the stock of human capital 

Dummy variables for 

democracy/political 

system/political instability 

Population growth or fertility 

rate Reginal dummies 

Common finding: income 

inequality always makes a 

significant negative impact on 

economic growth or 

investment. 

Source: Author  

Notes to Table A2.3: Ordinary least squares (OLS), Estimation method (EM), Seemingly unrelated regressions (SUR), Two-stage least-squares method (2SLS), Three-stage 

least-squires method (3SLS), Simultaneous equations model (SEM), Generalized methods of moment (GMM), Structural vector auto-regressive (SVAR), Organization of 

economic cooperation of development (OECD),  Least squire dummy variable (LSDV), and Gross domestic product (GDP).   
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Appendix to Chapter 5 
 

Table A5.1 Theoretical and empirical classification of components of fiscal policy 

          Theoretical classification Empirical classification based on IMF-GFSM 

(2001) 

Total 

revenues  

 

Total 

taxation  

receipts 

 

 

Direct 

taxation 

receipts  

(DTAX) 

 

 Taxes on income 

 Taxes on profits and capital gains 

 Taxes on payroll and workforce  

 Taxes on property 

Indirect 

taxation 

receipts 

(ITAX)  

 Taxes on goods and services  

 Taxes on international trade and 

transactions  

Other revenues (OREV)  Other taxes  

 Social contributions 

 Grants and  

 Other revenues 

Total 

expenditures  

 

Redistributive expenditures 

(RDEXP) 

 Social protection 

 Health  

 Housing and community amenities 

 Education 

Non-redistributive 

expenditures (NRDEXP) 

 

 General public services, defence  

 Public order and safety  

 Economic affairs, environmental 

protection  

Government budget surplus/deficit (BUDS)  Total revenues minus total outlays 

Source: IMF- Government Finance Statistics Manual (2001) (pp. 178-179 and pp. 182-183). 
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Table A5.2 Codes, definitions and sources of variables of the SEM 

Code Definition  Source(s)  

EG Economic growth. Change in per capita real GDP (log). WDI (2016) 

NetGini Growth of net Gini index (after tax and transfers). Values of this 

index range from 0 (lowest inequality) to 1 (maximum 

inequality).  

Solt (2016) 

DTAX Direct taxation receipts as a ratio of GDP. This includes revenues 

on: taxes on income, taxes on profits and capital gains, taxes on 

payroll and workforce, and taxes on property 

GFS-IMF 

(2015) 

ITAX Indirect taxation receipts as a ratio of GDP. This includes revenues 

on: Taxes on goods and services, taxes on international trade and 

transactions 

GFS-IMF 

(2015) 

OREV Other revenues as a ratio of GDP. This includes revenues on: other 

taxes, social contributions, grants and other revenues. 

GFS-IMF 

(2015) 

RDEXP Redistributive expenditures as a ratio of GDP. This includes 

expenditure on: social protection, health, housing and community 

amenities, and education. 

GFS-IMF 

(2015) 

NRDEXP Non-redistributive expenditures as a ratio of GDP. This includes 

expenditure on: general public services, defence, public order and 

safety, economic affairs, environmental protection and other 

expenditures. 

GFS-IMF 

(2015) 

BUDS Government budget surplus/deficit. Total revenues minus total 

outlays 

GFS-IMF 

(2015) 

TROP Trade openness (export plus import) as a ratio of GDP WDI (2016) 

INF Inflation. Change in consumer price index in logs (CPI)  WDI (2016) 

UnionMR Union membership rate: log of the ratio of total union members 

(‘000) to total employed persons (‘000).  

Visser (2016) 

GWGap Gender wage gap index: ratio of the difference between median 

earnings of men and women relative to median earnings of men. 

OECD (2015) 

POG Growth of population. Annual growth rate of population.  WDI (2016) 

SPOG Growth of senior population aged 65 and above as a ratio of total 

population. 

WDI (2016) 

InitialPCRGDP  Initial per capita real GDP. Five year lag of per capita real GDP 

(log).  

WDI (2016) 

SOCGLOBI Social globalization index (log). This index is a combination of 

three categories with weights as follows: Data on personal 

contact (33%), data on information flows (35%) and data on 

cultural proximity (32%). Each category also has sub categories 

with different weights.  

Gygli et al. 

(2018) and 

Dreher (2006) 

CivilibIndex Civil liberties index: this is on a one-to-seven scale, with one 

representing the highest degree of Freedom and seven the lowest. 

Freedom 

House 

(2016)  

PollibIndex Political liberty index: this is on a one-to-seven scale, with one 

representing the highest degree of Freedom and seven the lowest. 

-do- 

Notes: three-year average is considered for all left-hand side (LHS) variables in the SEM. In addition, 

three-year average is also considered for the following right-hand side (RHS) variables:  POG, SPOG, 

UnionMR, and GWageGapp. The starting value of each third year period is considered for the following 

RHS variables in the SEM: all fiscal variables, TROP, SOCGLOBI, PollibIndex, Inflation and 

CivilibIndex. InitialPCRGDP is given as five-year lag of per capita real GDP (log). 
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Table A5.3 Country-specific mean values of endogenous variables of the SEM    

          

 

Country 

Direct taxation receipts   Indirect taxation receipts Redistributive 

expenditures 

Non-redistributive 

expenditure 
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Australia 14.90 15.90 15.6 15.71 5.50 6.09 5.90 5.97 13.18 14.48 15.46 14.89 11.23 10.28 10.18 10.28 

Austria 12.61 14.22 14.02 14.05 10.24 10.93 10.56 10.72 29.12 28.59 28.39 28.52 19.17 19.15 19.14 19.14 

Belgium 14.91 15.30 14.72 15.01 9.04 9.69 9.25 9.47 4.85 4.45 5.23 4.84 26.91 25.42 24.81 25.20 

Denmark 16.83 15.86 19.11 17.45 12.82 13.66 13.17 13.39 22.57 19.60 21.92 20.84 20.48 18.65 19.47 19.12 

France 7.20 7.71 7.20 7.44 9.84 9.44 7.58 8.56 9.44 9.54 9.64 10.62 10.82 15.39 14.19 14.88 

Germany 12.06 11.68 11.93 11.82 9.13 9.39 9.60 9.48 32.40 33.38 31.60 32.49 23.45 15.12 14.20 15.08 

Greece 6.30 7.81 8.40 8.02 10.26 10.47 10.80 10.61 8.67 8.49 10.43 9.42 27.39 25.73 30.40 28.03 

Hungary 6.78 7.34 7.94 7.60 15.99 13.21 13.08 13.28 12.89 12.25 14.38 14.38 24.87 19.91 19.95 20.17 

Iceland 7.47 8.21 8.70 8.41 13.00 14.35 12.49 13.40 12.03 16.78 19.22 17.72 13.06 13.31 16.32 14.73 

Ireland 13.39 13.25 12.42 12.86 10.92 10.68 9.11 9.94 23.17 20.01 26.40 23.21 14.03 11.02 14.31 12.73 

Italy 13.42 13.02 13.03 13.04 8.11 7.84 7.95 7.91 15.89 11.63 13.06 12.51 23.07 17.92 16.33 17.41 

The Netherlands 11.45 10.84 10.81 18.86 9.80 10.47 9.92 10.18 16.52 11.10 13.52 12.31 18.60 16.51 15.04 15.91 

Norway 7.36 11.22 14.94 12.81 14.22 12.23 10.08 11.30 19.08 20.16 21.60 20.79 19.94 15.51 13.37 14.70 

Poland 9.86 6.11 4.61 5.57 9.76 10.99 11.57 11.21 25.90 24.39 25.06 24.78 13.28 11.96 11.60 11.85 

Portugal 7.53 8.00 8.58 8.25 9.74 9.72 9.85 9.78 14.79 16.24 17.33 16.69 18.06 17.31 19.22 18.25 

Sweden 13.90 15.88 14.40 15.08 12.25 11.65 11.72 11.71 19.51 16.70 15.12 16.08 20.08 16.05 15.45 15.96 

Switzerland 2.55 2.93 2.92 2.90 5.04 5.45 4.95 5.19 17.16 15.00 10.44 10.93 6.78 6.66 6.26 6.47 

UK 13.90 14.73 14.60 14.63 10.13 10.57 10.33 10.44 20.06 23.39 28.09 25.47 17.06 13.22 13.93 13.74 

The USA 9.95 10.42 9.72 10.06 1.61 1.32 1.07 1.21 11.05 10.17 12.60 11.37 9.82 8.88 8.81 8.89 

Note: All fiscal policy variables are presented as a percent of GDP.  

Source: GFS-IMF (2015) 
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Table A5.3 continues… 

 

Country 

Budget deficit/surplus Net Gini index Economic growth 
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Australia -0.02 0.00 -0.02 -0.01 30.80 30.55 32.37 31.43 2.56 2.46 1.20 1.83 

Austria -0.06 -0.03 -0.02 -0.03 28.08 26.81 27.92 27.40 2.23 1.99 0.68 1.34 

Belgium -2.40 -1.73 -2.65 -2.01 25.18 26.10 25.84 25.94 1.39 1.99 0.45 1.22 

Denmark -3.86 0.95 0.20 0.58 22.07 22.75 24.89 23.74 2.29 1.79 0.20 1.00 

France -4.26 -2.95 -3.98 -3.50 28.55 28.04 29.39 28.71 1.02 1.66 0.33 1.00 

Germany -9.58 -2.80 -0.83 -2.18 26.63 26.96 28.57 27.71 0.53 1.14 1.49 1.32 

Greece -11.07 -7.16 -9.57 -8.36 34.70 33.68 33.00 33.40 2.38 3.30 -2.04 0.63 

Hungary -8.79 -5.65 -4.50 -5.25 28.34 28.72 28.32 28.54 0.18 3.81 1.07 2.44 

Iceland 2.22 1.45 -3.16 -0.71 20.71 23.38 25.50 24.26 4.13 3.47 0.70 2.09 

Ireland -2.10 1.53 -9.08 -3.69 32.26 31.55 30.16 30.94 7.91 5.93 2.19 4.07 

Italy -7.53 -3.15 -3.28 -3.42 33.97 33.92 33.24 33.60 1.25 1.26 -0.94 0.16 

The Netherlands -8.41 -1.15 -1.51 -1.67 25.72 25.17 26.48 25.82 3.04 2.24 0.64 1.44 

Norway 2.41 9.58 13.73 11.22 23.83 24.87 25.10 24.93 4.40 2.28 0.12 1.20 

Poland -1.92 -3.43 -4.07 -3.66 54.35 50.30 49.57 50.14 5.80 4.19 3.86 4.03 

Portugal -5.42 -5.06 -7.07 -6.03 34.57 34.74 34.73 34.73 3.06 1.96 -0.02 0.97 

Sweden -8.05 0.39 -0.42 -0.40 22.54 23.93 25.28 24.51 1.35 2.83 0.98 1.90 

Switzerland -0.55 -0.26 0.45 0.07 29.97 28.66 29.45 29.10 0.16 1.32 0.76 1.04 

UK -3.31 -1.31 -6.04 -3.66 34.23 34.31 33.47 33.91 2.26 2.55 0.42 1.49 

The USA -2.08 -1.13 -5.95 -3.47 35.81 36.12 37.43 36.73 2.56 2.32 0.59 1.45 

Note: All fiscal policy variables are presented as a percent of GDP. 

Sources: GFS-IMF (2015), Solt (2016) and WDI (2016). 

 



 

207 
 

Table A5.4 Country-specific mean values of control variables of the SEM 

     

 

Country 

Trade openness Population growth Population growth aged 

65 and over 

Union membership rate 
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Australia 37.72 39.70 41.86 40.57 1.21 1.21 1.55 1.37 1.24 0.99 1.85 1.41 29.79 24.36 18.32 22.10 

Austria 68.39 83.23 100.29 90.17 0.15 0.35 0.48 40 0.43 0.12 0.74 0.43 42.46 38.47 30.67 35.39 

Belgium 115.67 131.91 155.53 141.73 0.21 0.33 0.73 0.52 0.65 0.39 1.01 0.70 69.70 67.44 66.81 67.30 

Denmark 68.62 78.77 99.07 87.40 0.52 0.35 0.48 0.42 0.66 0.72 1.04 0.87 83.04 79.41 74.20 77.41 

France 43.27 50.62 56.25 52.79 0.36 0.59 0.53 0.55 0.69 0.74 1.23 0.97 8.76 8.95 8.90 8.92 

Germany 43.56 58.23 80.98 67.73 0.29 0.10 -0.10 0.01 0.42 0.60 0.20 0.40 32.34 27.36 21.12 24.99 

Greece 37.03 48.10 57.96 51.99 0.47 0.39 -0.15 0.14 -0.04 0.75 0.65 0.66 18.54 16.86 17.40 17.27 

Hungary 78.51 115.72 159.90 132.36 -0.14 -0.24 -0.24 -0.24 -1.05 -0.60 0.12 -0.28 50.35 25.21 18.70 25.91 

Iceland 65.74 71.16 93.53 80.96 0.54 1.04 1.09 1.04 0.47 0.50 1.16 0.81 80.85 85.56 85.85 85.32 

Ireland 136.24 156.00 166.36 159.32 0.51 1.42 1.17 1.26 -1.41 0.10 2.44 1.15 40.71 33.61 29.68 32.33 

Italy 45.81 46.95 53.73 49.94 0.00 0.20 0.47 0.31 0.30 0.83 1.20 0.98 53.33 52.34 53.06 52.69 

The 

Netherlands 

110.10 119.04 140.82 128.39 0.49 0.54 0.37 0.46 0.94 0.83 1.09 0.96 27.24 24.69 22.03 23.62 

Norway 68.33 70.82 69.91 70.29 0.52 0.59 1.15 0.85 0.58 0.28 1.14 0.70 67.78 66.66 65.91 66.40 

Poland 44.39 60.04 83.51 69.10 0.14 -0.11 -0.05 -0.07 -1.00 -1.57 0.26 -0.67 - 19.47 12.68 15.59 

Portugal 59.91 63.00 71.61 66.72 0.35 0.46 -0.14 0.17 -0.31 0.42 0.52 0.43 18.76 18.64 15.85 16.46 

Sweden 69.63 77.39 87.37 81.49 0.52 0.23 0.82 0.52 0.60 -0.23 1.52 0.64 98.91 92.21 77.49 86.85 

Switzerland 77.30 91.83 117.03 101.68 2.00 1.41 1.76 1.60 1.46 0.28 0.82 0.59 21.14 18.76 16.46 17.92 

UK 53.90 53.21 59.18 55.93 0.26 0.40 0.75 0.56 0.41 0.02 1.20 0.60 31.51 28.40 24.95 27.11 

The USA 22.38 23.41 28.66 25.57 1.19 1.04 0.82 0.95 0.96 0.57 1.12 0.85 13.10 11.92 10.52 11.35 

Sources: WDI (2016), Visser (2016), OECD (2015), Gygli et al. (2018) and Dreher (2006).  
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Table A5.4 continues… 

         Variables 

 

Country 

Civil Liberty index Political Liberty index Social Globalization 

index 

Inflation 
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Australia 1 1 1 1 1 1 1 1 81.10 83.80 84.10 83.78 4.64 2.48 2.64 2.66 

Austria 1 1 1 1 1 1 1 1 87.20 90.12 91.60 90.59 2.25 1.72 1.94 1.85 

Belgium 1 2 1 1 1 1 1 1 82.79 87.09 90.25 88.19 1.47 1.89 1.86 1.86 

Denmark 1 1 1 1 1 1 1 1 80.57 85.99 88.10 86.60 2.10 2.14 1.76 1.96 

France 2 2 1 1 1 1 1 1 79.30 83.16 86.98 84.56 1.78 1.56 1.31 1.45 

Germany 2 2 1 1 1 1 1 1 76.43 82.70 84.89 83.29 1.72 1.40 1.47 1.44 

Greece 3 3 2 2 1 1 2 1 60.91 72.02 81.15 75.28 8.94 4.13 1.70 3.20 

Hungary 2 2 2 2 1 1 1 1 77.38 77.84 81.47 79.34 28.30 10.51 3.80 8.16 

Iceland 1 1 1 1 1 1 1 1 82.06 85.05 75.67 80.94 1.65 3.49 5.86 4.53 

Ireland 1 1 1 1 1 1 1 1 69.33 75.35 86.66 79.79 2.51 3.04 1.21 2.14 

Italy 2 2 1 1 1 1 1 1 65.46 75.07 78.41 75.97 5.24 2.43 1.68 2.21 

The Netherlands 1 1 1 1 1 1 1 1 82.78 86.62 90.10 87.88 1.92 2.32 1.66 1.99 

Norway 1 1 1 1 1 1 1 1 76.90 83.15 85.43 83.78 2.46 2.03 1.97 2.02 

Poland 2 2 1 1 1 1 1 1 69.26 74.10 78.26 75.60 28.07 7.78 2.24 6.11 

Portugal 1 1 1 1 1 1 1 1 64.84 72.46 85.64 77.61 4.12 2.90 1.56 2.32 

Sweden 1 1 1 1 1 1 1 1 79.34 85.16 85.65 85.06 2.53 0.97 1.13 1.12 

Switzerland 1 1 1 1 1 1 1 1 87.12 91.49 91.86 91.41 1.80 0.80 0.26 0.59 

UK 2 2 1 1 1 1 1 1 79.07 85.85 86.97 85.97 2.66 1.52 2.51 2.05 

The USA 1 1 1 1 1 1 1 1 76.01 78.12 79.59 78.63 2.81 2.51 1.96 2.27 

Sources: WDI (2016), Visser (2016), OECD (2015), Freedom House (2016), Gygli et al. (2018) and Dreher (2006).  
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Equation: Economic growth    

  

 

 

 

  

Equation: Growth of income inequality 

 

 

 

 

  

 

 

 

 

 

 

Figure A5.1 Sensitivity of 3SLS coefficients under debt-financed strategy 
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Equation: Fiscal policy # Redistributive expenditure    

 

 

 

 

  

Equation: Fiscal policy # Non-redistributive expenditures 

 

 

 

   

Equation: Fiscal policy # Direct taxation receipts 

 

     

Figure A5.2 Sensitivity of 3SLS coefficeints under debt-financed fiscal stratergy   
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Equation: Fiscal policy # Indirect taxation receipts    

 

 

 

 

 

 

Equation: Fiscal policy # Budget Deficit/Surplus 

 

 

 

 

 

 

Figure A5.3 Sensitivity of 3SLS coefficeints under debt-financed fiscal stratergy   
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Equation: Economic growth    

  

 

 

 

  

Equation: Growth of income inequality 

 

 

 

 

  

Figure A5.4 Sensitivity of 3SLS coefficeints under tax-financed fiscal stratergy 
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Equation: Fiscal policy # Redistributive expenditure    

 

 

 

 

  

Equation: Fiscal policy # Non-redistributive expenditures 

 

 

 

   

Equation: Fiscal policy # Direct taxation receipts 

 

     

Figure A5.5 Sensitivity of 3SLS coefficeints under tax-financed fiscal stratergy 
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Equation: Fiscal policy # Indirect taxation receipts    

 

 

 

 

 

 

Equation: Fiscal policy # Budget Deficit/Surplus 

 

 

 

 

 

 

Figure A5.6 Sensitivity of 3SLS coefficeints under tax-financed fiscal stratergy   
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Appendix to Chapter 6 
 

Table A6.1 Codes, definitions and sources of variables 

Codes Definition Source(s) 

Fiscal policy variables  

DT Direct tax income as a ratio of GDP (log). This includes taxes on 

both personal and corporate income, taxes on payroll and 

workforce, taxes on property, and taxes on profits and capital gains. 

ABS (2016) 

IT Indirect tax income as a ratio of GDP (log). This includes general 

taxes, goods and services tax (GST), excises and levies, taxes on 

international trade and transactions, other taxes, social 

contributions, grants, and all other non-tax revenues. 

-do- 

G Government’s total expenditure as a ratio of GDP (log). This 

includes General Government Expenses by purpose. 

-do- 

BUDS Budget deficit/surplus as a ratio of GDP (non-log). BUDS = total 

revenue-total government expenditure. 

-do- 

Non-fiscal variables  

GI Disposable-income based Gini index of Solt (2014, 2016) (in 

percent); values of the index range from 0 (least inequality) to 100 

(highest inequality).  SWIID version 5.0 of Solt (2014) was used to 

obtain average net Gini index from 1965 to 2012. SWIID version 

6.0 of Solt (2016) was used to obtain average net Gini index for 

2013 and 2014.  

Solt (2014, 

2016) 

Y Per capita real GDP (log).  WDI (2016) 

P Price level: GDP deflator (log) (2010 =100) -do- 

WY Per capita real GDP for the World (log), 2010 U.S. Dollars, Annual 

(NYGDPPCAPKDWLD). 

World Bank 

(2018) 

RER Trade weighted real (CPI-based; period averages 2010=100) 

effective exchange rate (log). Annual. 

BIS (2018) 
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    Figure A6.1 Market Gini index and first lag of indirect taxation receipts  

 

Table A6.2 The Johansen cointegration maximum eigenvalue test (1965–2008) 

Hypothesized 

number of CEs. 

Deterministic  

terms 

Lags of 

levels 

Max. 

statistic 

5% critical 

values 

P- values 

None*** c in CE 1 130.83 47.08 0.0000 

At most 1   46.34 40.96 0.0113 

At most 2   19.35 34.81 0.8511 

At most 3   12.73 28.59 0.9385 

At most 4   10.54 22.30 0.7907 

At most 5   7.85 15.89 0.5653 

At most 6   4.68 9.16 0.3202 

None** c in CE and in VAR  1 71.55 46.23 0.0000 

At most 1   26.54 40.08 0.6655 

At most 2   18.02 33.88 0.8766 

At most 3   10.81 27.58 0.9701 

At most 4   9.50 21.13 0.7902 

At most 5   6.87 14.26 0.5048 

At most 6   2.79 3.84 0.0946 

None** c, t in CE and c in VAR 1 66.66 49.59 0.0004 

At most 1   38.34 43.42 0.1611 

At most 2   19.37 37.16 0.9249 

At most 3   14.75 30.82 0.9122 

At most 4   10.03 24.25 0.9026 

At most 5   8.40 17.15 0.5593 

At most 6   3.30 3.84 0.0693 
Note: The asterisk, ** shows the rejection of the null hypothesis at the 5% significance level. The following abbreviations are 
also used: CE-cointegrating equation, c- constant and t-time trend.  
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Table A6.3 The Johansen cointegration trace test (1965–2008) 

Hypothesized 

number of CEs. 

Deterministic  

terms 

Lags of 

levels 

Trace 

statistic 

5% critical 

values 

P- values 

None** c in CE 1 232.32 134.68  0.0000 

At most 1   101.50 103.85  0.0708 

At most 2   55.16 76.97  0.6762 

At most 3   35.80 54.08  0.6841 

At most 4   23.08 35.19  0.5233 

At most 5   12.53 20.26  0.4021 

At most 6   4.68 9.16  0.3202 

None** c in CE and in VAR  1 146.08 125.62 0.0016 

At most 1   74.53 95.75 0.5610 

At most 2   47.99 69.82 0.7222 

At most 3   29.97 47.86 0.7205 

At most 4   19.16 29.80 0.4813 

At most 5   9.66 15.49 0.3076 

At most 6   2.79 3.84 0.0946 

None** c, t in CE and c in VAR 1 160.85 139.28 0.0015 

At most 1   94.19 107.35 0.2641 

At most 2   55.85 79.34 0.7295 

At most 3   36.48 55.25 0.6955 

At most 4   21.72 35.01 0.5935 

At most 5   11.70 18.40 0.3319 

At most 6   3.30 3.84 0.0693 
Note: The asterisk, ** shows the rejection of the null hypothesis at the 5% significance level. The following abbreviations are 
also used: CE-cointegrating equation, c- constant and t-time trend.  
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Appendix to Chapter 7 
 

Table A7.1 Codes, definitions and sources of variables 

Codes Definition Source(s) 

Fiscal policy variables  

DT Direct tax income as a ratio of GDP (log). This includes taxes on 

both personal and corporate incomes, and taxes on profits and 

capital gains. 

CBSL (Various 

years) 

IT Indirect tax income as a ratio of GDP (log). This includes taxes on 

consumption (value added tax or VAT), excise tax, import duties 

and other tax revenue, and all other non-tax revenues. 

-do- 

G Government’s total expenditure as a ratio of GDP (log). This 

includes General Government Expenses by purpose. 

-do- 

BUDS Budget deficit/surplus as a ratio of GDP (non-log). BUDS = total 

revenue-total government expenditure. 

-do- 

Non-fiscal variables  

GI Disposable-income based Gini index of Solt (2016) (in percent); 

values of the Gini index range from 0 (least inequality) to 100 

(highest inequality). SWIID version 6.0. 

Solt (2016) 

Y Per capita real GDP (log). Nominal GDP was deflected by GDP 

deflator (2010 = 100) and then the resulting value was divided by 

mid-year population.  

WDI (2016) 

P Price level: GDP deflator (log) (2010 =100). -do- 

RER Real exchange rate (log). Nominal exchange rate (Sri Lankan 

rupees to one US dollar) was deflected by relative prices of both 

countries (CPI-based; 2010=100). Annual. 

BOGFRS 

(2018)  
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Table A7.2 The Johansen cointegration maximum eigenvalue test (1981–2008) 

Hypothesized 

number of CEs. 

Deterministic  

terms 

Lags of 

levels 

Max. 

statistic 

5% critical 

values 

P- values 

None*** c in CE 1 104.57 47.08  0.0000 

At most 1***   47.47 40.96  0.0081 

At most 2   27.01 34.81  0.3137 

At most 3   20.71 28.59  0.3597 

At most 4   15.82 22.30  0.3112 

At most 5   11.48 15.89  0.2181 

At most 6   4.05 9.16  0.4041 

None** c in CE and in VAR  1 59.77 46.23  0.0011 

At most 1   27.60 40.08  0.5907 

At most 2   20.77 33.88  0.7012 

At most 3   19.21 27.58  0.3982 

At most 4   15.80 21.13  0.2370 

At most 5   4.18 14.26  0.8396 

At most 6   0.77 3.84  0.3807 

None** c, t in CE and c in VAR 1 68.81 49.59  0.0002 

At most 1   42.83 43.42  0.0579 

At most 2   24.84 37.16  0.6014 

At most 3   18.21 30.82  0.6940 

At most 4   13.56 24.25  0.6276 

At most 5   10.29 17.15  0.3713 

At most 6   0.01 3.84  0.9377 
Note: The asterisks, *** and ** show the rejection of the null hypothesis at the 1% and 5% level of significance, 

respectively. The following abbreviations are also used: CE-cointegrating equation, c- constant and t-time trend.  

Table A7.3 The Johansen cointegration trace test (1981–2008) 

Hypothesized 

number of CEs. 

Deterministic  

terms 

Lags of 

levels 

Trace 

statistic 

5% critical 

values 

P- values 

None*** c in CE 1 231.13 134.68  0.0000 

At most 1***   126.56 103.85  0.0007 

At most 2**   79.08 76.97  0.0342 

At most 3   52.07 54.08  0.0747 

At most 4   31.36 35.19  0.1223 

At most 5   15.54 20.26  0.1971 

At most 6   4.05 9.16  0.4041 

None*** c in CE and in VAR  1 148.10 125.62  0.0010 

At most 1   88.33 95.75  0.1453 

At most 2   60.73 69.82  0.2136 

At most 3   39.96 47.86  0.2239 

At most 4   20.75 29.80  0.3735 

At most 5   4.95 15.49  0.8140 

At most 6   0.77 3.84  0.3807 

None*** c, t in CE and c in VAR 1 178.54 139.28  0.0000 

At most 1**   109.73 107.35  0.0345 

At most 2   66.90 79.34  0.2980 

At most 3   42.06 55.25  0.4179 

At most 4   23.85 35.01  0.4540 

At most 5   10.29 18.40  0.4527 

At most 6   0.01 3.84  0.9377 
Note: The asterisks, *** and ** show the rejection of the null hypothesis at the 1% and 5% level of significance, 

respectively. The following abbreviations are also used: CE-cointegrating equation, c- constant and t-time trend.  
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