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• The concept of optimal taxation policies has recently 

emerged among many countries that are concerned on 

the internal control of the economies. 

• Sri Lanka, as one of the developing economies, has 

shown a relationship of tax revenue and tax rate for 

facilitating GDP growth in terms of macroeconomic 

policy perspective. 

• Even though, Sri Lankan tax system needs to be 

reformed with optimal taxation for macroeconomic 

policies, so far the attempts made by the taxation 

entities were not successful for obtaining the optimal 

tax revenues while maintaining the government size. 

INTRODUCTION
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• The literature regarding government expenditure (or 

government size) and economic growth is comprised of 

studies that assume a linear as well as a non-linear 

relationship between government expenditure and 

economic growth.

• Inefficiencies in tax systems make the governments 

difficult spending in economic growth such as public 

infrastructure and investment in human capital; in 

contrast, very high tax burdens can also be unfavorable 

to economic growth.

• The study intended to evaluate the appropriate 

macroeconomic policies for the optimum taxation 

under the determined government size. 

INTRODUCTION
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• To identify the nexus of tax rate with tax revenue, and 

GDP.

• To determine the factors affecting the Laffer curve and 

growth Laffer curve.

• To measure the elasticities of Laffer/Growth Laffer 

curves.

• To find empirical evidences for prudent macroeconomic 

policies.

• To evaluate appropriate macroeconomic policies for 

optimum taxation under the government size 

(Government expenditure).

PURPOSE 

http://ppttemplate.net/?utm_source=ppt&utm_medium=logo&utm_term=thanksgiving&utm_content=0056&utm_campaign=ppt


• Tax revenue with respect to tax rate changes.

• Stylized facts of Sri Lankan economy in terms of real 

GDP per capita, Tax rate.

• Maximum Tax Rate: 19.02 and Minimum: 10.05.

• Structural changes of the macroeconomic variables 

from 1960 to 2014.

• Structural break point is at 1986 for GDP per capita. 

• Structural break point is at 1988 for tax rate.

STYLIZED FACTS

http://ppttemplate.net/?utm_source=ppt&utm_medium=logo&utm_term=thanksgiving&utm_content=0056&utm_campaign=ppt


TAX RATE

0.00

2.00

4.00

6.00

8.00

10.00

12.00

14.00

16.00

18.00

20.00
Tax rate

Tax rate

http://ppttemplate.net/?utm_source=ppt&utm_medium=logo&utm_term=thanksgiving&utm_content=0056&utm_campaign=ppt


GDP GROWTH
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TAX RATE
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• Malcomson (1986) explained that the relationship 

between tax rate and tax revenue is not continuous for 

all tax rates instead an inverted U-shape. It is tested for 

inverted U-shaped Laffer curve after employing a U-test 

to estimate this links. 

• Spiegel and Templeman (2004) found that even if an 

individual Laffer curve has one single peak an 

aggregated Laffer curve can have multiple peaks due to 

income inequalities between individuals, and will also 

test for more complex shapes. 

• Schmitt-Grohe` and Uribe (1997) derivate the hump-

shaped Laffer curve for labor income tax in a 

neoclassical growth model. 

LITERATURE REVIEW 

http://ppttemplate.net/?utm_source=ppt&utm_medium=logo&utm_term=thanksgiving&utm_content=0056&utm_campaign=ppt


• Trabandt and Uhlig (2011, 2013) estimate the Laffer 

curves for consumption, labor, and capital taxes for the 

U.S. and EU 14 using a neoclassical growth model. 

Nutahara (2015) applies the model of Trabandt and 

Uhlig (2011) to the Japanese economy. 

• Fe`Ve, Matheron, and Sahuc (2013) investigate the 

Laffer curves for consumption, labor, and capital taxes 

in an incomplete-market economy. 

• Holter, Krueger, and Stepanchuk (2014) focus on the 

effect of households’ heterogeneity and progressive tax 

scheme on the peak tax rate of the Laffer curve for labor 

income tax using an overlapping generations model.

LITERATURE REVIEW 
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LAFFER CURVE 

The theory provides a foundation, as tax revenue is 

the function of tax rate, which develop the Laffer 

curve potentially downward sloping.
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• The studies that assume a linear as well as a non-linear 

relationship between government expenditure and 

economic growth. The growth Laffer curve is designed 

as nonlinear function as proven in the literature. 

• Most of these studies are based on linear models, 

although Sheehey (1993), Armey (1995), Tanzi & Zee 

(1997), Vedder & Gallaway (1998), Giavazzi, Jappelli & 

Pagano (2000), among others, subscribe to forms of 

non-linear relationship.

GROWTH LAFFER CURVE 
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• The evidences show that the macroeconomic volatility 

leads to lower economic growth: a very general fact is 

that volatility tends to be associated with uncertainty. 

• A more specific argument related to the existence of 

financial constraints is bound to increase with 

macroeconomic volatility, particularly during sharp 

recessions (Martin and Rogers, 1997; Talvi and Végh

2000).

• Exploring the underlying reasons for a Laffer curve 

depicting the relation between volatility and growth, the 

study focus on the economic crisis. This is because of 

their importance in explaining large swings in economic 

growth. 

MACROECONOMIC POLICY
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• While the consensus view is that crises - being 

associated with high volatility - are very detrimental for 

growth (Hnatkovska and Loayza, 2005), they could also 

serve as a catalyst for change and, thereby, enhance 

long term growth. 

• Policymakers have long been interested in how 

potential changes to the personal income tax system 

affect the economy. Tax reform is more complex, as it 

involves tax rate cuts as well as base-broadening 

changes. Tax reform, as defined above, involves 

reductions in income tax rates as well as measures to 

broaden the tax base; namely, to reduce the use of tax 

expenditures or other items that narrow the base.  

MACROECONOMIC POLICY
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MODEL SPECIFICATION 

• Tax revenue with respect to tax rate;

• Baseline model specification;
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EMPIRICAL MODEL

• Inclusion of explanatory variables into baseline 

model specification;

• Inclusion of integration of explanatory variables 

and tax rate into baseline model;
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EMPIRICAL MODEL

• Re-defining the lag dependent variable in 

baseline model;

• Re-adjusting the lag dependent variable in the 

baseline model;

• Inclusion of lag variable into baseline model 

specification;
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Instrumental Variable – Generalized Method of Moment 

• It is widely stated that growth regressions are 

apprehended with many concerns (Islam, 1995, Caselli, 

Esquivel & Lefort, 1996, or Temple, 1999). Caselli et al. 

(1996) discussed that there exist mainly two sources of 

inconsistency.

• First, the incorrect treatment of country-specific effects, 

representing differences in technology or tastes, gives 

rise to the omitted variables bias.

• Second, most regressors are endogenous to economic 

growth, and the presence of simultaneous or reversed 

causality can generate a bias in the estimation. 

ESTIMATION OF MODEL
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Instrumental Variable – Generalized Method of Moment 

• To handle this issues like the unobserved effects and 

the endogeneity of explanatory variables and of the 

lagged dependent variable. 

• Thus, the Instrumental Variable Generalized Method of 

Moments (IV-GMM) is used as a technique combining 

system of the previous regressions in differences 

instrumented by lagged values, with an additional set 

of equations in levels, by using lagged first differences 

as instruments.

ESTIMATION OF MODEL
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ESTIMATION OF MODEL 

Instrumental Variable – Generalized Method of 

Moment (IV-GMM)
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ESTIMATION OF MODEL 
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ESTIMATION OF MODEL 
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• The dataset includes Sri Lankan data from WDI of the 

World Bank and PWT 9 from 1980-2014.

• Annual data on tax revenues, tax-rates, government 

expenditure, real GDP per capita, inflation, total 

population growth, old dependency ratio, young 

dependency ratio, foreign direct investment, 

unemployment rate, debt, trade openness, workforce 

and education expenditure, population density are 

generated.

• All nominal values are converted to constant 2015 U.S. 

dollars using the CPI.

DATA
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RESULTS AND DISCUSSION
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14.96

17.93
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• Estimation (1): tax rate, openness, foreign direct 

investment, total factor productivity are negatively, and 

tax2, and lag (tax) are positively significant.

• Equation (2): more variables to predict the relationships 

and it shows that tax2, young dependency ratio, human 

capital, total factor productivity, and foreign direct 

investment are positively significant while tax, tax3, lag 

(tax), unemployment, exchange rate, trade openness

are negatively significant.

• Equation (3): exposes that tax2, lag (tax), total factor 

productivity, and foreign direct investment are 

positively significant, whereas tax, lag (tax) and trade 

openness are negatively significant.

LAFFER CURVE ESTIMATION 
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• Equation (4) results tax2, young dependency ratio, 

foreign direct investment, and inflation are significant 

positive determinants in the growth Laffer curve, while 

tax, tax3, lag (tax), total factor productivity, exchange 

rate and trade openness are negative factors of 

predicting the GDP.

• Non-linear relationship of the Laffer curve is predicted 

based on the U-test, and results revealed that a strong 

relationship in the quadratic form of the equation and 

U-shape Laffer curve.

LAFFER CURVE 
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14.96

17.36
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• The growth Laffer curve (Table 4 & 5) estimation is to 

obtain the elasticities with respect to the tax rate.

• Moreover, the nonlinear relationship of the growth 

Laffer curve is predicted based on the U-test, and 

results revealed that a strong relationship in the 

quadratic equation and U-shaped growth Laffer curve. 

• The most important prediction for the Laffer curve 

estimation is to obtain the elasticities with respect to 

the GDP per capita.

GROWTH LAFFER CURVE 
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• Equation (1) results, tax, lag (tax), human capital, total 

factor productivity and foreign direct investment are 

significant positive elasticities while lag (revenue) and 

unemployment show a negative significance.

• These results implied that how much GDP could be 

increased with respect to increase of 1% of those 

variables. 

• According to the equation (2), the results further 

confirm the previous results of equation (1). It shows 

that tax, lag (tax), human capital, and total factor 

productivity are positively significant elasticities 

whereas young dependency, and unemployment are 

negative and significant elasticities. 

ESTIMATION OF ELASTICITIES 
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• Macroeconomic policy perspective: this study revealed 

the properties of the estimated parameters, which 

provide extra information about the potential policy 

directions; these coefficients of the estimated 

nonlinear equation provide evidences to prove or not to 

prove the existence of the Laffer curve. 

• The geometric presentation of the quadratic function 

and its properties are established in the U-shaped 

curve, the coefficient of the square term of squared tax 

rate needs to be negative. 

MACROECONOMIC POLICY
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• The quadratic function specified above plots as a 

parabola, a curve with a single built in bump or wiggle. 

• The positive sign of the linear term is designed to show 

the positive beneficial effects of government taxation 

on output, while the negative sign of the squared term 

means that the variable measures any adverse effects 

associated with increased governmental tax rates. 

• Since the squared term increases in value faster than 

the linear term, the presence of negative effects from 

tax rates eventually will outweigh the positive effect, 

producing a downward-sloping portion. The values that 

were obtained in the case of Sri Lanka are consistent 

with this principle. 

MACROECONOMIC POLICY
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• The graphical solution of the optimum value is the peak 

of the quadratic curve. The mechanism can be used to 

calculate the elasticities of optimal level of tax rate 

using first partial differentiation. 

• The study calculates the partial derivative of GDP with 

respect to tax rate, to indicate that all the other 

independent variables in the function are held constant 

when taking this particular derivative through partial 

differentiation. 

MACROECONOMIC POLICY
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• Laffer curve is estimated to identify the factors 

determining the optimal taxation and the long run 

relationships between economic growth and tax 

revenue from 1980 to 2014. 

• The advantage of IV-GMM estimation of Laffer curve is 

that it counts for the many econometric issues like 

endogeneity, selection bias, and simultaneous equation 

problems.

• The results of the approximation revealed a strong 

correlation in Laffer curve equations for supporting with 

other covariates. 

CONCLUSION 
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• It is found that many macroeconomic variables in the 

IV-GMM models have significant effect on the tax 

revenue with consistent coefficient signs as in 

economic literature. 

• The empirical results of the IV GMM provide support for 

a robust long-run relationship between the variables, 

indicating that tax-rate is positively related to tax 

revenue. 

• Overall, the results of the IV-GMM estimation provide a 

strong correlation of the tax revenue and tax rate. 

CONCLUSION 
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• In summary of all different approximations of IV-GMM 

for the Laffer curve revealed that tax2, young 

dependency ratio, human capital, total factor 

productivity, and foreign direct investment are positively 

significant while tax, tax3, lag (tax), unemployment, 

exchange rate, trade openness are negatively significant 

in Sri Lanka.

• The test for U-shaped in the Laffer curve shows that 

extreme point is at 17.36 of the tax rate, and the 

significant of test implies that the structure is U-shape. 

CONCLUSION 
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• Use of Laffer curve as a policy instrument in order to 

address the optimal taxation for generating revenue. 

• It is recommended to develop a tax system that 

generates optimal tax revenue with adjustment of the 

tax rates based on the study. 

• Strong evidences show that key factors need to be 

considered for designing such optimal tax reforms for 

Sri Lanka.

• Increase of tax rate will decrease the maximum 

revenue that can be achieved while considering other 

controlling macroeconomic determinants. 

POLICY RECOMMENDATIONS 
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