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Abstract  This paper provides new empirical evidence 
for the existing literature on tax buoyancy in the Indian 
tax system. The objectives of this paper are to identify the 
relation between gross tax revenue (GTR) and gross 
domestic product (GDP) at constant and current market 
prices in India by fitting a log-regression model with an 
interaction variable to the stationary time series data based 
on augmented Dicky Fuller and Phillips-Parron tests for 
the period 1950–51 to 2021–22. The result shows that the 
GTR to GDP ratio is increasing at a constant rate with the 
increase in GDP during the pre-tax reform period (1950-51 
to 1991-92) in India. And gross tax buoyancy estimate is 
more than unity during post tax reform (1991-92 to 
2021-22) and the entire study span (pre-reform period and 
post-reform period) evincing the fact that the ratio of GTR 
to GDP is increasing with the increase in gross domestic 
product at a constant market price during post tax reform 
period and overall period (1950-51 to 2021-22). One of the 
major findings that have emerged from our study is that 
there is a unidirectional causality running from aggregated 
income to aggregated tax revenue. The tax system 
performs poorly in mobilising revenue, and the tax revenue 
of India is low by international standards. Tax revenue 
exhibits high buoyancy with income, particularly in the 
secondary sector, indicating significant potential for 
revenue generation through rising incomes. These findings 
highlight the necessity for coordinated government efforts 
to implement appropriate policy measures for effective tax 
design and administration. 

Keywords  Tax Buoyancy, Gross Domestic Product, 
Tax Policy, India 

1. Introduction
Developing countries, such as India, require more 

resources to finance their spending commitments, and tax 
collection remains one of the most important sources of 
revenue and resource mobilisation. Due to the pressures of 
global competitiveness and population expansion, nations 
are grappling with the challenge of generating resources in 
a sustainable manner. The tax-to-GDP ratio is a measure 
that indicates the level of taxation within an economy 
relative to its overall economic output. It is calculated by 
dividing the total tax revenues collected by the government 
by the country's gross domestic product (GDP) and 
multiplying the result by 100 to express it as a percentage. 

Table 1 shows the year-wise trend in tax revenue 
performance in India. The total tax revenue, as a share of 
GDP, was 3.89 per cent in 1950-1951 and gradually rose to 
4.99 per cent in 1960-61, 6.73 per cent in 1970-71, 8.81 per 
cent in 1980-81, 9.82 per cent in 1990-91 and reduced to 
8.66 per cent in 2000-01; and after that, it increased to 
10.19 per cent in 2010-11 and 10.57 per cent in 2015-16 
and 11.73 per cent in 2021-22. However, direct taxes are 
showing continuity in revenue performance. Direct taxes 
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share was 1.69 per cent in 1950-1951, and slowly rose to 
2.00 per cent in 1980-81 and suddenly jumped to 5.63 per 
cent in 2010-2011 and 5.33 per cent in 2015-2016 to 6.15 
per cent in 2021-22. Despite several policy changes in 
indirect tax revenues in India after the economic reform, its 
revenue performance is not gratifying in the post-reform 
era. Where its share of GDP stood at 6.80 in 1980-81, it 
drastically reduced to 5.52 per cent in 2000-01. In recent 
times, its share stood at 4.55 per cent in 2010-2011, 5.24 
per cent in 2015-16 and 5.67 per cent in 2021-22. 

Table 1.  Relative share of central taxes to GDP 

Year Direct Tax Indirect Tax Total tax 

1950-51 1.69 2.20 3.89 

1960-61 1.63 3.36 4.99 

1970-71 1.82 4.91 6.73 

1980-81 2.00 6.80 8.81 

1990-91 1.88 7.94 9.82 

2000-01 3.14 5.52 8.66 

2010-11 5.63 4.55 10.19 

2015-16 5.33 5.24 10.57 

2016-17 5.50 5.60 11.10 

2017-18 5.98 5.46 11.26 

2018-19 6.02 4.96 10.90 

2019-20 5.26 4.76 9.94 

2020-21 4.86 5.56 10.34 

202122 6.15 5.67 11.73 

Source: Indian Public Finance Statistics 2017-2018. The ratios to GDP at 
market prices are based on CSO’s National Accounts 2004-2005 
series/2011-2012 onwards National Accounts 2011- 2012 series. 

This study was carried out with the view to assess the 
relationship between gross tax revenue (GTR1) and GDP at 
constant and current market prices in India for the period 
1950-51 to 2021-22. Also, a structural break analysis is 
conducted to analyse the GTR-GDP relationship in the pre- 
and post-liberalisation era namely 1951-1991 to 
1992-2022. Our objective is to know the relationship 
between tax revenue and GDP at constant and current 
market prices. The objectives of the study are as follows- 
1. To know the relation between gross tax revenue and 

GDP at constant and current market prices for the 
period 1950-51 to 1990-91. 

2. To know the relation between gross tax revenue and 
GDP at constant and current market prices for the 
period 1991-92 to 2021-22. 

3. To know the relation between gross tax revenue and 
GDP at constant and current market prices for the 
period 1950-51 to 2021-22. 

After the brief introduction, the remaining part of the 

                                                             
1 Gross tax revenue (GTR) in India is the sum of all direct and indirect 
taxes collected by the union government. 

paper is structured as follows. In the next section of the 
paper, we explore the review of the existing literature 
related to the topic, and research methodologies include the 
data source, and next is the analysis of empirical results. 
The final section is devoted to discussion, conclusions, and 
policy implications. 

2. Literature Review 
Since the first contribution to the statistical investigation 

of the income elasticity of various states and tax revenues 
by Groves and Kahn [1], the literature has gradually 
enriched over the years. They argued that more 
income-elastic tax bases had more growth potential over 
time because, as income grew, income-elastic tax bases 
would grow more rapidly than income. In the literature, 
several studies have been conducted to investigate the 
tax-growth linkage and the elasticity of single taxes. For 
example, Hutton and Lambert [2] derive an exact formula 
for the revenue elasticity and apply it to UK data as an 
alternative to existing methods of estimation, which are 
mainly based on regression or simulation exercises. Fries et 
al. [3] found that the elasticity has been significantly higher 
than generally supposed and that the effects of the various 
discretionary changes in the tax system can be identified. 
They obtained annual measures of the sensitivity of total 
liabilities to changes in the levels of the exemption, the 
low-income allowance, and the marginal rate thresholds. 
Clausing [4] throws some light on the stability of tax yields, 
which exists at the state and local levels. Clausing 
investigates the income elasticity of various state and local 
taxes and seven state tax systems as a whole and discusses 
the effects on tax yields of changes in income due to output 
and price level variations, as well as the degree of 
progression of state income taxes. Dwivedi [5] for the 
period 1960-61 to 1972-73, Neogand Gaur [6] for the 
period 1991–2016 and Upender [7] for the period 
1950-1951 to 2004-05 explain the determination of the 
appropriate mix of taxes for revenue generation and their 
contribution to growth performance. They examine the 
long-run and short-run relationships between tax structure 
and state-level growth performance in India. Sobel and 
Holcombe [8], Wolswijk [9] for Netherlands for the period 
of 1971-2005, and Bruce et al. [10] also measure that the 
income elasticity of taxes is frequently used as an indicator 
of both short-run variability and long-run growth. 

Other studies have estimated short-run tax buoyancy 
using time series analysis including case-study analyses. 
Dye [11] with respect to personal income, Poghosyan [12] 
for Lithuania, Cotton [13] for Trinidad and Tobago for the 
period of 1990-2009, according to Koester and Prismeier 
[14], the application of dynamic elasticities could 
substantially reduce forecast errors in several countries, 
with the evidence being stronger based on ex-post data than 
real-time. Havranek et al. [15] suggest that the long-run 



 Advances in Economics and Business 13(1): 1-12, 2025 3 
 

elasticities in the Czech Republic are 1.4 for wage tax, 0.9 
for value added tax, 1.7 for profit tax and 1 for social 
security contributions. Lagravinese et al [16] investigate 
the potential long-term growth and short-term cyclical 
stability of the Italian regional tax system for the period 
2001 to 2012. Tanchev and Todorov [17] analyse the 
long-run and short-run tax buoyancies of Bulgaria and their 
relationship with Bulgaria’s economic growth for the 
period from the first quarter of 1999 to the second quarter 
of 2017 and use the Eurostat data. 

Comparative analyses of tax buoyancy and tax elasticity 
using different samples of countries, Johansson et al. [18] 
studied OECD countries. In addition to examining the 
value added tax, Sancak et al. [19] also investigate the 
income tax and social security contributions, which 
collectively contribute to a significant portion of tax 
revenue in many economies. According to Brückner [20], 
exogenous worldwide shocks to the price of commodities 
and the amount of rainfall have a major impact on the real 
GDP growth of Sub-Saharan African nations. Fricke and 
Süssmuth [21] analyse the trade-off between growth and 
volatility of tax revenues in Latin America and find 
revenues above (below) its long-run equilibrium respond to 
business cycle dynamics more strongly (less strongly). 
Belinga et al. [22] estimate long-run and short-run tax 
buoyancies for Organisation of Economic Cooperation and 
Development (OECD) economies during the period 
1965-2012. Dudine and Jalles [23] provide short-run and 
long-run tax buoyancy estimates for 107 countries 
(distributed among advanced, emerging and low income) 
for the period 1980–2014. Boschi and d'Addona [24] 
estimate a two-state Markov-switching regression on a 
novel data set of tax policy reforms in 15 European 
countries from 1980 to 2013, demonstrating that the 
elasticities during booms and recessions are statistically 
(and often economically) different. Mourre and Princen 
[25] investigated how revenue from taxes reacts over time 
to a change in their tax base in the European Union (EU) 
and finds Corporate income tax appears to be the most 
cyclically dependent category, followed by personal 
income tax. Lagravinese et al. [26] provide an empirical 
analysis of 35 OECD countries over the period 1995–2016 
to estimate both short-run and long-run tax buoyancies and 
find that both short- and long-run tax responses are lower 
than those reported in previous cross-country studies, and 
Hill et al. [27] find COVID-19 had a negative impact on the 
Asian GDP and thus its tax base, and spurred significant 
fiscal stimulus including tax measures. 

Much literature is available on the relationship between 
taxation and economic growth primarily focuses on 
cross-country analyses. Martin and Fardmanesh [28] for 
the period 1972–81, Karras [29] using data from 1960 to 
1992 for a panel of 11 OECD economies, Tosun and 
Abizadeh [30] for OECD countries from 1980-1999, 
Johansson et al. [18], Vartia et al. [31] find the negative 
impact of corporation tax on the organisation for economic 

co-operation and development (OECD) countries, 
Szarowska [32], based on annual panel data of 24 EU 
member states in a period 1995-2010, Macek [33] for the 
OECD countries for the period of 2000 – 2011, Stoilova 
[34] for the EU-28 member states for the period 1996–2013, 
Saafi et al. [35] using data spanning from 1970 to 2014 of 
23 OECD countries, and Durusu-Ciftci [36] for 30 OECD 
countries for the period of 1995–2016, which indicate that 
only consumption tax has a statistically significant 
negative effect on long-run income. These studies explore 
the impact of tax policies on economic performance. 

Direct and indirect taxes are the major revenue 
instruments for the governments irrespective of the level of 
development of a country. The formation of a tax structure 
with income and corporation taxes has many implications 
for the growth performance. The study made by Arnold et 
al. [37], Dackehagand Hansson [38], and Macek [33] has 
explored the negative relation of these two taxes with 
growth performance. They show that tax revenue is 
negatively and significantly associated with per capita 
GDP, while a shift from direct to indirect taxation is 
positively and significantly correlated with per capita GDP. 
They found ‘tax and growth ranking’ according to which 
the most harmful taxes for economic growth are corporate 
taxes, personal income taxes, consumption taxes and 
finally property taxes. This ranking has been adopted by 
many international institutes, like the International 
Monetary Fund (IMF), OECD, and the European 
Commission, to offer policy recommendations to 
countries. 

When we look at the single country’s perspective, we 
find slight evidence of the same. Stockey and Rebelo [39] 
have found that tax reforms have implications with 
economic outcomes on the United States’ (US) growth 
performance. They use the endogenous growth model 
study for the role of tax reforms on US growth performance. 
Barro and Redlick [40] empirically try to establish the link 
between tax and growth. The use of data for the U.S. 
covering the period of 1912–2006, they find that average 
marginal income taxes were halting the economic growth. 
However, they have provided an interesting argument that 
in wartime, the tax does not have any kind of relation with 
growth. With the help of level data from the U.S. for the 
period 1970-2010, Ljungqvist and Smolyansky [41] found 
that a rise in corporate tax is not good for employment and 
income and has little impact on economic activity. With the 
use of the error correction model, Mdanat et al. [42] found 
that income tax, corporation tax and personal tax 
negatively impact the growth of Jordan country. They 
suggest that along with tax collection, the focus of the 
government should be social justice for the Jordanians. 
Dladla and Khobai [43] also found similar results for South 
Africa where income tax has a negative impact on growth. 
Federici and Parisi [44] used the firms’ data and found 
similar results for Italy that corporation tax is bad for 
investments with the consideration of both average and 

https://www.sciencedirect.com/topics/social-sciences/taxation
https://www.sciencedirect.com/topics/economics-econometrics-and-finance/organisation-for-economic-co-operation-and-development
https://www.sciencedirect.com/topics/economics-econometrics-and-finance/taxation
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marginal tax rates. 
Further, tax to gross domestic product (GDP) ratio has 

been widely recognised as a useful indicator of the 
development of a nation. Many developing countries have 
a low tax-to-GDP ratio. The most recent data indicate that 
about 60 countries fall below the 15 percent threshold 
(Junquera-Varela [45]). In another study, Prasad [46] 
found the ratio is much lower than in developed countries, 
of which 70 percent of national income is subject to income 
tax as compared to just 20 percent for developing countries. 
Direct tax contribution for developed countries is of the 
order of 50-65 percent, while it ranges from 20-35 percent 
in developing countries (it being 35 percent for India). The 
total response of the tax system, due to the above two 
factors that is the increase in the national income and the 
tax policy decision of the government, is known as the tax 
buoyancy. 

This study attempts to fill the gap by examining the 
effect of tax policy on economic performance in an 
emerging economy such as India. We provide new 
empirical evidence to the existing literature on tax 
buoyancy in the Indian tax system. The level of taxation in 
a country can be measured by its tax to GDP ratio. 

3. Data and Methodology 

3.1. Data Source 

The tax and GDP data has been collected from a variety 
of Government sources that include Indian Public Finance 
Statistics, 2017-2018 (Ministry of Finance, Department of 
Economic Affairs, Economic Division), Handbook of 
Statistics on the Indian Economy, 2022-23 [Reserve Bank 
of India] and Economic Survey 2021-2022 [Ministry of 
Finance, Economic Division]. The period after 1992 is 
considered as post tax reform period to look at the 
possibilities of tax reforms that had been initiated by the 
government of India. The differential constant tax 
buoyancy refers to how much the constant tax buoyancy 
coefficient of post-tax reform period’s tax revenue function 
differs from the constant tax buoyancy coefficient of 
pre-tax reform period’s tax revenue function. 

3.2. Methodology 

Tax buoyancy is an indicator to measure efficiency in 
revenue mobilisation in response to growth in GDP. It is 
computed by dividing the percentage change in tax revenue 
by the percentage change in GDP over the period. Tax 
buoyancy is generally measured by regressing the log of 
tax revenue on the log of GDP, sometimes with control 
variables. Tax buoyancy would imply that an extra one 
percent of GDP would increase tax revenue also by one 
percent, thus leaving the tax-to-GDP ratio unchanged. 
When tax buoyancy exceeds one, however, tax revenue 

increases more than GDP. A buoyancy greater than unity 
over the long run is a desirable feature of a tax system if 
there is increasing demand for public services and if a 
country would like to pursue relative financial stability. If 
buoyancy is low, discretionary changes may make up for it, 
but these can be lagged and disproportionally high. 
According to Blanchard [47], tax buoyancy differs from 
the tax elasticity2, which is similar but corrects revenue 
data for changes in tax policy parameters. In a systematic 
way for this study, we focus only on tax buoyancy. Also, 
tax buoyancy can be estimated between two points of time 
or over a period; the tax buoyancy can be estimated as 
follows. 

Tax buoyancy function: Y = 𝑓𝑓(𝑋𝑋) 

Here, Y is gross tax revenue and X is national income. 
The rate of change in gross tax revenue per unit change in 
national income will be estimated as follows: 

Δ𝑌𝑌/Δ𝑋𝑋 = Yt – Yt-1/ Xt – Xt-1 

This is also known as marginal propensity to gross tax 
revenue. Thus, the proportionate or percentage change in 
gross tax revenue to the proportionate change in national 
income is known as Tax Buoyancy. Tax buoyancy i.e., the 
responsiveness of gross tax revenue to the change in 
income will also be estimated as summery statistics over a 
period using Ordinary Least Square (OLS) method. 

Our objective is to know the relationship between tax 
revenue and GDP at constant and current market prices. 
The objectives of the study are as follows- 
1. To examine the relation between gross tax revenue 

and GDP at constant and current market prices for the 
period 1950-51 to 1990-91. 

2. To examine the relation between gross tax revenue 
and GDP at constant and current market prices for the 
period 1991-92 to 2021-22. 

3. To examine the relation between gross tax revenue 
and GDP at constant and current market prices for the 
period 1950-51 to 2021-22. 

4. Empirical Results 

4.1. Analysis of Empirical Results 

In this section, we will discuss empirical findings and 
results. In Table 2, we reported the basic statistics with 
coefficient of variation to see the degree of variability in 
gross tax revenue and gross domestic product at current 
and constant market prices during pre-tax reform periods 
(1950-51 to 1990-91) and post-tax reform period (1991-92 
to 2021-22). 

As shown in Figure 1, the degree of variability is 
relatively high in GDP at the current market price and GDP 

                                                             
2 For a discussion of the difference between tax buoyancy and tax 
elasticity see also Leuthold and N'Guessan (1986). 
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at the constant market price as compared to the gross tax 
revenue during the pre-tax reform period. The same as in 
the post-tax reform period, the variability is also high in 
GDP at the current market price and constant market price 
as compared to the gross tax revenue. Also, the variability 
in GDP at constant price market and gross tax revenue is 

very high during post-tax reform period as compared to 
pre-tax revenue period. It shows the presence of 
consistency in GDP at a constant price market and gross 
tax revenue during pre-tax revenue period. The movement 
in gross tax revenue and gross domestic product periods is 
shown in Figure 1. 

Table 2.  Descriptive statistics of the variables 

Statistics 

Pre-tax reform period (1951-1991) Post-tax reform period (1992-2022) 

GDP at Constant 
Market Price 

GDP at Current 
Market Price GTR 

GDP at Constant 
Market Price 

GDP at Current 
Market Price GTR 

Mean 114193.4 1174063. 8058.178 7339865. 7341135. 527291.5 

Median 46816.86 1089226. 2451.360 4254629. 6391375. 51182.0 

Maximum 576109.2 2514549. 42978.00 23664637 14735515 1765145. 

Minimum 10221.63 496848.1 347.7300 662260.5 2541123. 50070.00 

Std. Dev. 143612.1 548391.0 11107.10 6957088. 3977330. 500514.5 

Skewness 1.707085 0.792104 1.765684 0.916765 0.547548 0.900925 

Kurtosis 5.099451 2.724747 5.201879 2.513589 1.959309 2.607164 

Coefficient of Variation (%) 125.76 46.70 137.83 94.78 54.17 94.92 

Source: Authors’ calculations using data from Indian Public Finance Statistics 2017-2018 and Economic Survey 2021-2022. 

 

Figure 1.  Movements in GDP constant and current market price and GTR, 1950-51 to 2021-22 
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4.2. Augmented Dicky-Fuller and Phillips-Parron Test 

For checking unit root, we have applied the Augmented 
Dickey–Fuller (ADF) (Dickey and Fuller [48]) and 
Phillips–Perron (PP) test (Phillipsand Perron [49]). ADF 
test is a parametric test, which assumes a correlation 
between error terms, and PP is a non-parametric test for 
checking stationary after controlling serial correlation. As 
the consistent statistical deductions from macro time series 
data largely depend on the assumption of stationarity, it is 
perceptive to determine whether time series variables, log 
(GTRt) and log (GDPt), are individually stationary or 
non-stationary. If they are non-stationary, then the concern 
is to what degree/order they are non-stationary. Therefore, 
the order of integration of each time series variable is 
examined by the ADF and PP test in levels on log (GTRt) 
and log (GDPt) before estimating the coefficients of tax 
buoyancy during the pre-tax reform period and differential 
tax buoyancy during the post-tax reform period by ordinary 
least square method. If the calculated ADF and PP statistics 
are more than the critical values, then the variables [log 
(GTRt) and log (GDPt)] are said to be stationary or 
integrated to the order zero in log levels i.e., log (GTRt) ~ 
I(0) and log (GDPt) ~ I(0). If the calculated ADF and PP 
statistics are less than the critical values, then the variables 
[log (GTRt) and log (GDPt)] are said to be non-stationary 
in log levels. Then ADF and PP test shall be performed on 
the first difference of log (GTRt) and log (GDPt) [i.e., ADF 
and PP unit root test on ∆ log (GTRt) = log GTRt – log 
GTRt-1 and ∆ log (GDPt) = log GDPt – log GDPt-1]. If log 
GTR and log GDP are found to be stationary in the first 
difference, then they are integrated to the order one i.e., log 
(GTR) ~ I (1) and log (GDP) ~ I (1). 

4.3. Test of Stationarity 

The ADF and PP unit root test (in level) on log GTR and 
on log GDP at constant market price and the ADF and PP 

unit root test (in 1st difference) on log GDP at current 
market price are based on the following relation with trend 
and intercept. Here we will check the stationarity of series 
GDP at market current and constant prices and GTR. 

4.3.1. Augmented Dicky-Fuller Test 

𝛥𝛥 �𝑙𝑙𝑙𝑙𝑙𝑙 (𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺)� =  𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 +
 𝛽𝛽1 𝑙𝑙𝑙𝑙𝑙𝑙 (𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺 (−1))  +

 𝛽𝛽2 ∆ (𝑙𝑙𝑙𝑙𝑙𝑙 (𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺 (−1)))  +  𝛽𝛽3 𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇 +
 𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒              (1) 

𝛥𝛥 �𝑙𝑙𝑙𝑙𝑙𝑙 (𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺)� =  𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 +
 𝛽𝛽1 𝑙𝑙𝑙𝑙𝑙𝑙 (𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺 (−1))  +

 𝛽𝛽2 ∆ (𝑙𝑙𝑙𝑙𝑙𝑙 (𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺 (−1)))  +  𝛽𝛽3 𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇 +
 𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒              (2) 

4.3.2. Phillips-Parron Test 

𝛥𝛥 �𝑙𝑙𝑙𝑙𝑙𝑙 (𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺)� =  𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 +
 𝛽𝛽1 𝑙𝑙𝑙𝑙𝑙𝑙 (𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺 (−1))  + 𝛽𝛽2 𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇 +  𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒 (3) 

𝛥𝛥 �𝑙𝑙𝑙𝑙𝑙𝑙 (𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺)� =  𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 +
 𝛽𝛽1 𝑙𝑙𝑙𝑙𝑙𝑙 (𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺 (−1))  + 𝛽𝛽2 𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇 +  𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒 (4) 

where, 
GDPt = gross domestic product (GDPt) at current and 

constant market prices (Income) 
GTRt = gross central tax revenue (GTRt) 
𝛥𝛥 = First difference [operator] of the log of the variable 

[log (GTRt) or log (GDPt)]. 
The ADF and PP unit root test of GTR in the first 

difference has not been performed in this exercise as the 
ADF and PP statistics of GTR in levels are found to be 
significantly negative; similarly, the ADF and PP unit root 
test of GDP at constant market price in levels is found to be 
significantly negative and the ADF and PP unit root test of 
GDP at current market price in 1st difference is found to be 
significantly negative. The results of the ADF and PP test 
of GDP current and constant market prices and GTR with 
constant and trend are presented in Table 3. 

Table 3.  ADF and PP Unit Root Test Statistics (1950-51 to 2021-22) 

Variable Log label 

ADF Test PP Test Conclusion 

Col. (1) Col. (2) Col. (3) Col. (4) 

GDP at current market price -9.045179* -9.108626* GDP current ~ I(1) Stationary series 

GDP at constant market price -4.240665* -4.204412* GDP constant ~ I(0) Stationary series 

Gross Tax Revenue -6.112397* -3.765848** GTR ~ I(0) Stationary series 

Note: *and ** denote statistical significance at the 1 and 5 per cent levels, respectively. Mackinnon critical values for rejection of the null hypothesis 
of unit root (non-stationarity) are as follows: -4.092547 (1% level); -3.474362 (5% level); -3.164499 (10% level) 
Source: Authors’ calculations using data from Indian Public Finance Statistics 2017-2018 and Economic Survey 2021-2022. 
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4.4. Regression Analysis 

4.4.1. Relation between Gross Tax Revenue and GDP at 
Constant and Current Prices for Pre-Reform Period 
1950-51 to 1990-91 

For the relation between gross tax revenue and GDP at 
constant and constant prices for the period 1950-51 to 
1990-91, the regression equation has been estimated. 

Table 4 represents the regression result for the linear 
regression model (i), showing that the regression 
coefficient (b1) of GDP at constant prices (X1) is less than 
unity (i.e., b1 = 0.842) which infers that if GDP at constant 
prices increases by 1 unit, the gross tax revenue would 
increase by 0.842 units. Again, the regression coefficient 
(b2) of GDP at the current price (X2) is less than unity 
(0.982) which means that if GDP at current prices increases 
by 1 unit, the gross tax revenue would increase by 0.982 
units. The sign of intercept (a1) is negative showing the 
absence of tax-revenue in the absence of GDP at current 
and constant prices. 

4.4.2. Relation between Gross Tax Revenue and GDP at 
Constant and Current Prices for Post-Reform Period 
1991-92 to 2021-22 

Here we want to see the relation between gross tax 
revenue and GDP at constant and current prices for the 
period 1991-92 to 1990-91. 

Table 5 represents the regression result for th linear 
regression model (ii), showing that the regression 
coefficient (b3) of GDP at constant prices (X3) is greater 
than unity (i.e., b3 = 1.55) which infers that if GDP at 
constant prices increases by 1 unit, the gross tax revenue 
would increase by 1.55 units. Again, the regression 
coefficient (b4) of GDP at current price (X4) is less than 
unity (i.e., b4 = 0.198) which means that if GDP at current 
prices increases by 1 unit, the gross tax revenue would 
increase by 0.198 units. The sign of intercept (a2) is 
negative showing the absence of tax-revenue in the 
absence of GDP at current and constant prices. 

Table 4.  Degree of Tax Buoyancy during pre-reform period in India (1950-51 to 1990-91) 

Variable Coefficient Std. Error t-Statistic Prob. 

C -14.81283 3.261248 -4.542076 0.0001 

Log GDP at Constant Market Price 0.842403* 0.120644 6.982523 0.0000 

Log GDP at Current Market Price 0.982965* 0.328967 2.988033 0.0049 

R-squared 0.994510 Mean dependent var. 8.011797 

Adjusted R-squared 0.994221 S.D. dependent var. 1.509782 

S.E. of regression 0.114769 Akaike info criterion -1.421433 

Sum squared resid 0.500534 Schwarz criterion -1.296050 

Log likelihood 32.13938 Hannan-Quinn criter. -1.375775 

F-statistic 3442.054 Durbin-Watson stat 0.731907 

Prob (F-statistic) 0.000000   

Note: * indicates statistically significant at the 1 percent level. 
Source: Authors’ calculations using data from Indian Public Finance Statistics 2017-2018 and Economic Survey 2021-2022. 
https://www.indiabudget.gov.in/economicsurvey. 

Table 5.  Degree of Tax Buoyancy during the post-reform period in India (1991-92 to 2021-22) 

Variable Coefficient Std. Error t-Statistic Prob. 

C -11.50240 2.104603 -5.465352 0.0000 

Log GDP at Constant Market Price 1.550927* 0.222666 6.965260 0.0000 

Log GDP at Current Market Price 0.198328*** 0.109988 1.803179 0.0821 

R-squared 0.997 Mean dependent var. 15.290 

Adjusted R-squared 0.997691 S.D. dependent var. 1.101048 

S.E. of regression 0.052908 Akaike info criterion -2.948769 

Sum squared resid 0.078378 Schwarz criterion -2.809996 

Log likelihood 48.70592 Hannan-Quinn criter. -2.903532 

F-statistic 6482.287 Durbin-Watson stat 0.423209 

Prob(F-statistic) 0.000000 

Note: *, *** indicates statistically significant at the 1 and 10 per cent levels, respectively. 
Source: Authors’ calculations using data from Indian Public Finance Statistics 2017-2018 and Economic Survey 2021-2022. 
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4.4.3. Relation between Gross Tax Revenue and GDP at 
Constant and Current Prices for the Period 1950-51 
to 2021-22 

Here we want to see the relation between gross tax 
revenue and GDP at constant prices for the period 1950-51 
to 2021-22. 

Table 6 represents the regression result for linear 
regression model (iii), showing that the regression 
coefficient (b5) of GDP at constant prices (X5) is greater 

than unity (i.e., b5 = 1.29) which infers that if GDP at 
current prices increases by 1 unit, the tax revenue would 
increase by 1.01 units. Again, the regression coefficient (b4) 
of GDP at the current price (X4) is less than unity and 
negative (i.e., b6 = - 0.54) which means that if GDP at 
current prices increases by 1 unit, the gross tax revenue 
would decrease by 0.54 units. Figure 2 shows the same 
visual based on time-series data. 

Table 6.  Degree of Tax Buoyancy for the period 1950-51 to 2021-22 in India 

Variable Coefficient Std. Error t-Statistic Prob. 

C 1.412124 1.910804 0.739021 0.4624 

Log GDP at Constant Market Price 1.297403* 0.083640 15.51168 0.0000 

Log GDP at Current Market Price -0.547101* 0.203074 -2.694098 0.0089 

R-squared 0.996341 Mean dependent var. 10.00071 

Adjusted R-squared 0.996235 S.D. dependent var. 2.672035 

S.E. of regression 0.163951 Akaike info criterion -0.737728 

Sum squared resid 1.854709 Schwarz criterion -0.642867 

Log likelihood 29.55821 Hannan-Quinn criter. -0.699964 

F-statistic 9394.943 Durbin-Watson stat 0.271583 

Prob(F-statistic) 0.000000 

Note: * indicates statistically significant at the 1 percent level. 
Source: Authors’ calculations using data from Indian Public Finance Statistics 2017-2018 and Economic Survey 2021-2022. 

 

Figure 2.  Movements in the average propensity of tax revenue with GDP and GTR, 1950-51 to 2021-22 
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5. Discussion 
The overall results of this study are based on the 

stationary time series macro level annual data for the 
period of 1950-51 to 2021-22 of Gross Domestic Product 
at current and constant market prices and Gross Tax 
Revenue for the same period. The result shows that the 
gross tax buoyancy estimate is just equal to the unity 
during the pre-tax reform period in GDP at current and 
constant market prices and evincing the fact that the ratio 
of Gross Tax Revenue to Gross Domestic Product was 
increasing at a constant rate with the increase in Gross 
Domestic Product at current and constant market prices 
during the pre-tax reform period. And gross tax buoyancy 
estimate is more than unity during the post-tax reform 
entire study span (pre-reform period and post-reform 
period) evincing the fact that the ratio of Gross Tax 
Revenue to Gross Domestic Product is increasing with the 
increase in Gross Domestic Product at a constant market 
price during the post-tax reform period and overall period 
(1950-51 to 2021-22). Besides this, tax buoyancy estimates 
were very low during post tax reform period in GDP at a 
current market price which revealed that the ratio of gross 
tax revenue to gross domestic product at the current market 
price was decreasing with the increase in gross domestic 
product. 

Estimation of tax buoyancies through both the 
approaches, viz., using available time-series data as well as 
through trend-stationary time-series, revealed that during 
the entire study span (pre-reform period and post-reform 
period), there is a high degree of responsiveness of tax 
collections to increase in income. Thus, there is a vast 
scope of increase in tax revenue, especially regarding 
income from the secondary sector. As it seems, 
Government of India has succeeded in generating 
relatively high tax revenue (in respect of all the 
components of taxation) from the secondary sector (may be 
due to the government’s efforts towards the development 
of Indian industries and making them globally competitive). 
It is believed that stationarity of the time-series data 
provides quite more reliable results than those from 
non-stationary one. 

Tax to GDP ratio – widely recognised to be an indicator 
of the overall collections of tax revenue in a country – 
highlighted India as a rather ‘dismal tax performance’ 
nation. A preliminary comparison of the results from the 
present study with similarity to such studies conducted by 
others in the past indicated that India has moved from ‘high 
tax effort’ to ‘poor tax performance’ status. This could 
simply be attributed to the fact that the Tax to GDP ratio 
started declining during the liberalisation period. The tax 
system in India, therefore, performs poorly in mobilising 
revenue on a scale which meets expenditure, and tax 
revenue in the country has been termed as relatively low by 
international standards. For example, the Tax to GDP ratio 
in the Indian context was 11 percent in FY19, fell to 9.9 

percent in FY20 and marginally improved to 10.2 percent 
in FY21 and surge in tax revenues lifted India’s tax-GDP 
ratio for the year 2021-22 to 11.7 percent), but it is far less 
than such a ratio for developed countries like Denmark 
(46.6 percent), France (45.43 percent), Sweden (42.83 
percent), U.K. (32.77 percent), U.S.A. (25.54 percent), etc. 
and much lower than the emerging market economy 
average of 21 percent and OECD countries average of 33.5 
percent. 

These findings align with the estimates of Belinga et al. 
[22] and Sobel and Holcombe [8], though their analyses are 
confined to the US and conducted well before the crisis 
period. Both Dudine and Jalles [23] and Boschi and 
d'Addona [24] report short-run coefficients below 0.8. In 
contrast, CIT exhibits consistently high tax buoyancy, 
often exceeding 1, with Belinga et al. [22] presenting the 
closest comparable result. 

Notably, this set of results differs significantly from 
those of Boschi and d'Addona [24], Dudine and Jalles [23], 
and Belinga et al. [22], who found that long-run 
coefficients typically approach or exceed 1, particularly for 
GST. However, direct comparisons should be made with 
caution. For instance, Boschi and d'Addona [24] 
incorporate dummy variables to separate discretionary tax 
changes before estimating tax elasticities, while Belinga et 
al. [22] utilize a more restricted time frame that may not 
fully capture the impact of the recent Great Recession. 
When considering data from the past four years, this 
downturn has clearly played a role in reducing long-term 
tax buoyancy. 

6. Conclusions and Policy 
Recommendations 

One of the major findings that have emerged from our 
study is that there is a unidirectional causality running from 
aggregated income to aggregated tax revenue. Thereby, the 
increased GDP of the country will result in an increase in 
gross tax revenue. Further, it has been observed that tax 
revenue is highly buoyant with respect to income, 
especially in the secondary sector. This implies that there is 
a good scope for revenue generation through increased 
income. Although the rate of growth in GDP has been high 
(7 per cent or above) in the past few years (except during 
the COVID-19 period), the tax-to-GDP ratio has not grown 
rapidly. GDP growth is a serious issue, and India must 
focus on double-digit growth. These findings call for a 
need to go in for concerted efforts on the part of the 
government to adopt suitable policy measures in respect of 
tax design and tax administration. 

As has been observed, there has been a deceleration in 
the rate of growth in revenue through indirect taxes. This 
might be because, with the new economic policy regime, 
there has been an increased emphasis on encouraging 
competitiveness and a rapid shift towards free trade. 
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Consequently, indirect tax revenue is expected to grow at a 
slower pace in the future. Under this scenario, efforts need 
to be made to increase direct tax revenue by expanding the 
tax base by bringing all professionals, traders (including 
small retailers), and companies under the tax net and 
effectively handling the huge stock of black money in the 
country. 

No doubt, Indian agriculture suffers from low yields per 
hectare, volatility in production, and wide disparities in 
productivity across regions and crops. No doubt, a large 
majority of the agriculturists have small holdings, but there 
do exist certain rich landlords, agriculturists, and 
orchardists. Nevertheless, our government has totally 
exempted this segment of society from the tax burden [50]. 
Our inability to detect any causal linkage between tax 
revenue and GDP from the agricultural sector might be the 
result of this reason. Yet, there is a need to re-think and 
bring, at least, the rural rich (beyond a certain level of 
annual income, say, six hundred thousand rupees) into the 
tax net, who under the prevailing system get scot-free 
irrespective of their income levels. This might partly ease 
the burden being shouldered presently by honest taxpayers, 
from the salaried class. 

Tax administration needs to be streamlined to improve 
tax compliance and check tax evasion. For this, every tax 
should be transparent, and the income of everyone from all 
sources should be subjected to proper public scrutiny. 
Further, rather than increasing the tax rates, the 
government needs to expand the tax base and bring more 
and more people into the tax net, so that a significant 
section of honest people could find it easy to pay tax out of 
their hard-earned incomes. 

The government's expenditure on all-important activities 
like education and health has been less than 5 per cent of its 
GDP. Therefore, there is a need to curtail expenditure on 
unproductive activities to make increased allocations for 
physical and social infrastructure. 

Future research could explore the impact of tax reforms 
on tax buoyancy by estimating time-varying long-term tax 
buoyancies in developing countries and analysing the 
factors influencing them, including discretionary tax 
reforms. 
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