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ELASTICITY AND BUOYANACY OF SALES TAX IN JHARKHAND

(Abstract)

 Dr. S. P. Mishra

This study estimates: a) the trends of sales tax revenues of Jharkhand state b) buoyancy of sales tax with reference to gross state domestic product (GSDP) of Jharkhand by using the regression approach and c)the changes in the parameters of the sales tax revenue function after separation of Jharkhand state using dummy variable technique. The buoyancy of sales tax is found to be more than unity implying that sales tax revenue would continue to grow faster than GSDP provided no reduction in tax rates or tax base is undertaken. The value of tax buoyancy and hence tax revenue can be improved if the rapidly growing service sector is brought under the tax net of the state. The government of India should facilitate this. There should be effective measures to improve the tax administration so that tax evasion tendency may be checked and other malpractices may be avoided. This would facilitate checking revenue and fiscal deficits of the state.
ELASTICITY AND BUOYANACY OF SALES TAX IN JHARKHAND

I. Introduction
Jharkhand State has a rich potential to increase its tax revenue. For this, there is need to have a proper financial planning. The generation of resources is essential to narrow the financial deficit of the state which is around 6.12% of the Gross State Domestic product (GSDP). The Tax revenue is the major source of the government revenue of the state and in the tax revenue the sales tax is most important which is about 82.8% of the total tax revenue of the state. The tax revenue is positive function of GSDP, the tax revenue moves up with the increase in State Domestic Products and / or the increase in rate of taxation. The rates of increase in total tax and sales tax revenue are determined by the tax buoyancy and tax elasticity.
II. Objectives
The study seeks to answer the following questions related to sales tax in Jharkhand State:

i)What are the trends of sales tax revenue and State Domestic Product

ii) What is the numerical value of the buoyancy of sales tax revenue and

iii) What are the changes in the parameters of the sales tax revenue function after       formation of Jharkhand state.
III. Concepts of Buoyancy And Elasticity
Tax buoyancy measures the relationship between historical tax revenue and GSDP in terms of proportional increase in tax revenue following one percent change in GSDP. On the other hand, tax elasticity measures relationship between tax revenue at a constant tax structure and GSDP. If there is no change in tax rates and tax base during the reference period, buoyancy will be same as elasticity. In other words, elasticity of tax is the rate of proportionate change in the tax revenue due to change in GSDP while tax buoyancy is the composite of the change in tax revenue due to change in SDP and change in tax rate and tax base. 
The estimation of tax buoyancy has attracted the attention of economists of our country when the Finance Commissions appointed by the Government of India during different time period have suggested to increase tax revenue to remove the financial deficits of the states. Dwivedi (1976), Purohit (1978) Dadibhavi (1990), Bhat & Kannabiran (1992) and Upender (1999) tried to estimate buoyancy of different taxes for different states and tried to examine the shift in the buoyancy of tax. But for the newly created state like Jharkhand no such estimates are available.. The present study is an attempt to estimate the buoyancy of tax revenue particularly the sales tax revenue in Jharkhand.

IV. Methodology
The buoyancy may be estimated for two different time periods or for a given time period. For two different time periods buoyancy is 
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Where Y is historical tax revenue 







X is GSDP







∆Y is increment in tax revenue 







∆X is increment in GSDP

The tax buoyancy for a given time period may be estimated by fitting regression equation of tax revenue on GSDP by OLS methods. The mathematical form of the regression used in the study is of double log linear form, i.e.

Log(Y) = a + b Log(X) + €

Where, “b” is interpreted as buoyancy, € is an error term. 

Buoyancy can be estimated also by using a simple linear equation, i.e.

Y = a’ + b’ X + €

This relation gives buoyancy at a point that varies from point to point, and is given by 
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The average value of buoyancy during given time period is 
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Where X is average value of GSDP and Y is average value of tax revenue. 

From the above relationships, elasticity estimates can be obtained by replacing historical tax revenue series by tax revenue series at a constant tax structure.  

Tax revenue at a constant tax structure is obtained from the historical series of tax revenue by cleaning the tax series for the effect of changes in tax rates and tax base during the reference period. This requires information on the revenue effects of tax changes introduced in the reference period. Due to lack of data related to revenue effects of changes in tax rates and tax base, estimates of elasticity have not been attempted in this study.  it is difficult to separate the effects of SDP and changes in tax rate and tax base on the tax revenue. In our study the changes in tax revenue is due to change in SDP and tax rates so we are estimating tax buoyancy. In fact there is little change in tax rate and tax base during the study period so the value of tax elasticity and tax buoyancy is more or less equal. 
To estimate the change in tax revenue and SDP with respect to time, a linear trend equation is fitted by OLS methods and it is used to estimate Sales Tax revenue for the year 2005-2006.

To measure the changes in parameter of the sales tax revenue (STR) function, the regression equation in the form

STR = b0 + b1SDP + b2D1 + b3D2 + u has been fitted by OLS method and significance of regression coefficients are examined by ‘t’ test.

here D1 is first dummy variable, after separation of Jharkhand D1=1 

    otherwise, D1=0


D2 is second dummy, D2=D1(SDP)

If b2 and b3 are significant there are notable changes in the intercept and regression coefficient of the sales tax revenue function after formation of Jharkhand state.
V. Data Sources
The study is based on secondary data, i.e., data published by Directorate of Economics and Statistics of Jharkhand. For undivided Bihar, the data of total tax revenue and commercial tax revenue is collected from the RBI website. In our study the data is used for only 10 years i.e. from 1995-1996 to 2004-05. As data of the commercial tax revenue is not available before the formation of the Jharkhand state, it is estimated on the basis of proportion of tax revenue of Jharkhand to the total tax revenue of undivided Bihar State. 

VI. Findings
We find that GSDP which was Rs. 16194.42 crores in 1993-94 that has increased to Rs.38665.37 crores in 2004-05. Thus increase in GSDP during 1993-94 to 2004-05 is about 139%. During the same period, total tax revenue has increased by 193%, and sales tax revenue has increased by 263% during 1995-1996 to 2004-2005. 

These trends of increase are reflected in the following linear time trends of total revenue (Y1) and sales tax revenue (Y2):
Y1=399.54 + 148.75 T,
Where T is time variable.
                       t = 39.9**  R2 = 0.95    R2 = 0.94

Y2= 78.2038 + 142.977 T



t = 8.55**  R2 = 0.90   R2 = 0.87 
GSDP = 15078.66 + 1912.569 T



t = 10.86** R2 = 0.92    R2 = 0.90




**highly significant

The regression equation of sales tax revenue (Y2) on GSDP(X) is estimated in different mathematical forms

1) Y2 = b0 + b1X + u

2) Y2 = b0 + b1X + b2X2 +u

3) Y2 = b0Xb1eu
The Equation (3) is fitted by using the figures of log Y2 and log X.

The fitted equations in different mathematical forms are follows:
	Form
	Equation
	R2
	
R2
	F

	1) Linear
	Y = -812.14 + 0.0663  X
	0.72
	0.68
	20.94

	2) Parabolic
	Y = 2995.49 – 0.2063 X +0.0000048X2
	0.88

	0.82

	24.67



	3) Exponential
	Y = 0.2188X 1.0494
	0.55
	0.51
	9.97


Equation (2) which is in quadratic form gives the best fit so it is used in the estimation of tax revenue function and tax buoyancy. The average buoyancy of sales tax between the period 1995-96 to 2004-05 is 2.01. Before separation of Jharkhand State the value was only 0.58. The value of buoyancy estimated by the regression equation in quadratic form is 2.07.

To examine the significance of changes in the parameters of regression equation of sales tax revenue on GSDP of Jharkhand we have fitted the equation 

STR = 584.908 + 0.010 SDP – 3340.903 D1 + 0.111D2     

                             t= 1.207     t = -2.591**  t =  2.974**


R2 = 0.97 R2 = 0.94 F = 27.888**
Before separation of Jharkhand state the equation was

STR = 584.908 + 0.010 SDP

After separation of State it is 

STR = -2755.99 + 0.121 SDP

**highly significant
On the basis of the t test of the coefficients of dummies we may say that there are remarkable changes in the intercept and slope coefficient of sales tax revenue function after separation of Jharkhand from Bihar state. This relationship shows that the estimated sales tax buoyancy after separation of Jharkhand is 2.69, which is very high. Instead of using an average for the entire duration of 1993-94 – 2004-05, if we use the trend value of SDP for 2005-06 (which is equal to 2508.83) the estimated buoyancy is 2.88.
VII. Limitation of the Study 
 
The data in regression is used for only 10 years, i.e., 1995-96 to 2004-05 which is not adequate to have accurate estimate of the parameters of trend and regression equation. The data of the commercial tax for Jharkhand, before separation of the state was not available. It has been estimated on the basis of the tax revenue of combined Bihar by appropriate statistical technique which may slightly affect the accuracy of the estimates. In our study we assume that there is one way relationship i.e. GSDP affects sales tax revenue so that there is no simultaneous equation bias. 

VIII. Conclusion and Suggestions
We find that value of buoyancy of sales tax is very high and the proportionate change in sales tax revenue is more than the change in GSDP. It may be expected that sales tax revenue will increase more rapidly in future as GSDP is significantly rising and proportion of state income generated by Mining, Quarrying and Manufacturing sector is increasing in recent years. These sectors are major contributors of sales tax (about 60%). It has been found that there are significant increases in sales tax revenue and State Domestic Product of Jharkhand state during 1995-96 to 2004-05; the rise in sales tax revenue being greater than that of the State Domestic Product. The numerical value of sales tax buoyancy is greater than unity and after separation of Jharkhand from Bihar the value of sales tax buoyancy has considerably increased. So it may be hoped that sales tax revenue and hence, total tax revenue will rise in future and will help to remove the financial deficit of Jharkhand state.
The rising trend of tax revenue will continue if there is no reduction in tax rate and there is no exemption of commodities from taxation. Measures should also be adopted to increase the tax base, the rapidly growing service sector of the state has to be put properly under the tax net of the state government. This will tend to reduce the dependence of the state on the center. There is also need to improve the tax administration so that tax evasion and other malpractices may be avoided. Efforts should be made to minimize the cost and lag period of tax collection. These measures, if adopted in true spirit will raise the tax revenue and will help to remove revenue and fiscal deficits of the state.
ANNEXURE

Table 1: Tax Revenue and Gross State Domestic Product in Jharkhand (1993-94 to 2004-05)



(Rs. Crores)

	Year
	Gross Tax Revenue (Y1)
	Sales Tax (Y2)


	Gross State Domestic product (X)

	1993-94
	662.21
	
	16194.42

	1994-95
	724.47
	
	18087.26

	1995-96
	851.56
	690.43
	19741.49

	1996-97
	987.33
	789.01
	21191.03

	1997-98
	1008.51
	736.49
	27715.79

	1998-99
	1109.59
	820.79
	30553.99

	1999-00
	1362.89
	910.35
	30510.82

	2000-01
	1483.37
	1060.40
	28189.63

	2001-02
	1585.48
	1330.16
	33026.89

	2002-03
	1759.46
	1444.49
	35735.09

	2003-04
	2100.29
	1699.45
	37026.89

	2004-05
	2401.89
	2023.77
	38665.37


Sources: (i) For undivided Bihar, for 1993-94 to 2000-01, RBI website.

(ii) For 2001-05, Budget Documents for Jharkhand, Directorate of Economics and Statistics, GoJ.
Table 2: Total Tax Revenue & Sales Tax Revenue as Proportion of GSDP in Jharkhand 
	Year
	Total Tax revenue 
(Rs. Crore)
	Sales  Tax Revenue
(%) 

	1995-96
	4.31
	3.49

	1996-97
	4.66
	3.72

	1997-98
	3.64
	2.65

	1998-99
	3.63
	2.68

	1999-00
	4.47
	2.98

	2000-01
	5.26
	3.76

	2001-02
	5.20
	4.36

	2002-03
	5.33
	4.37

	2003-04
	5.88
	4.76

	2004-05
	6.21
	5.23


Source: Calculated.

Table 3: Revenue and Fiscal Deficit of Jharkhand (as % of  GSDP)
	Year
	Revenue Deficit 
	Fiscal Deficit 

	2001-02
	1.00
	4.48

	2002-03
	0.17
	5.22

	2003-04
	2.72
	6.12

	2004-05
	2.33
	8.71


Source: Budget documents of Jharkhand, Directorate of Econ. & Statistics, GoJ.
Table 4: Sales Tax Revenue (as % of Total Tax Revenue) in Jharkhand

	Year
	Sales Tax Revenue 

	1995-96
	81.08

	1996-97
	79.92

	1997-98
	73.03

	1998-99
	73.97

	1999-00
	66.80

	2000-01
	71.49

	2001-02
	83.90

	2002-03
	82.10

	2003-04
	80.92

	2004-05
	84.26


Source: Calculated.
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