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Abstract 
This paper delineates the trend and changing pattern of public expenditure on education and economic 

growth in 15 major states in India during the period from 1990-91 to 2013-14and to examinethe 

interrelationship between education expenditure and with economic growth in India. The study is based on 

secondary data from 1991 to 2014 collected from World Bank Development indicators, Finance Accounts of 

the State Governments, RBI‐State Finances. For estimating the interrelationship this study has used the 

econometric methods like-unit root test, for testing the stationarity, for knowing causality padroni co-

integration has used. India witnessed a persistent decline in social sector expenditure like health and 

education after the inception of New Economic Reform. The analysis depicts a declined trend and pattern of 

expenditure on education in the major states since the introduction of economic reforms. Regarding the 

linkage among public expenditure on education and economic growth in major states of India, by estimating 

causality and cointegration test, the analysis depicts that there exists a negative relationship between 

expenditure on education and economic growth in India. 
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Introduction 

Education is the supreme form of wealth and is the 

fulcrum of every kind of development. It has both 

intrinsic and instrumental value; it is desirable not 

only for the individual but also for the society (Sen, 

1999). In some of the developing countries where 

more than half of the population have not been to 

the classroom, it is important to first get the 

children enrolled before ensuring the quality of the 

educational system. The government outlay on 

education in India is about 4.1 per cent of GDP 

which is lower than the global weighted average of 

4.9 per cent (UNDP report). While the developed 

countries like- U.S and U.K, it was 5.5 per cent of 

their GDP (Mishra and Mishra 2012)
.
 The 

Government of India (GOI) has accepted to invest 

6% of GDP on education. Even after three decades 

of such resolution it is around 3% per annum 

(Education policy 1992). Prominent classical and 

neoclassical economist such as -Adam Smith, 

Romer, Lucas and Solow highlighted the 

contribution of education in developing their 

economic growth theories and models. The main 

theoretical approaches of modeling the 

relationships between education and economic 

performance are the neoclassical growth models of 

Robert Solow (1957) and the model of Romer 

(1990). Apart from the theoretical aspects, 

numerous empirical studies have absorbed on the 

issue of education and economic development. 

According to Marshall, the most valuable of all 

capital is that invested in human beings 

(Kesherwani and Sinha, 2008). Education is not 

only a source of human capital but it is one of the 

important sources. The most prosperous economies 

of the world today exhibit the higher rate of 

educational attainment (UNDP, 2007). Denison 

(1967) is one of the first to focus on investing in 

education, which is thought to have effect on 

growth and development. Investment in education 

can boost growth and development by encouraging 

activities that can help catch up with technological 

progress. Human capital expenditure is an 

emerging issue in the recent era of 21
st
 century. It 

implies expenditure on education is productive. 

When people are educated, they are more active 

and passionate in their productive fields. Since the 

last three and half decades, several macroeconomic 

policy changes during the structural adjustment 

programme have been initiated by governments. 

The critical macroeconomic policies change 

happened in India during the adjustment period 

were 1991 fiscal crisis, Fifth Pay Commission 

recommendations 1998, FRBM act 2003, and 

recently Economic Crisis 2008 respectively. The 

above macroeconomic policies have certain 

impacts on public expenditure on health and 

education directly or indirectly. Recently the public 

expenditure in India was hovering around one 

percent for health and three percent for education 

which registered one of the lowest among the 

developed as well as South-East Asian countries, 

except for Pakistan (Hooda, 2013). The shortage of 

public outlay in recent years, private expenditure on 
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education have steadily increased which is leading 

to inter-regional and inter-personal inequalities 

across the country (World Bank, 2016). Even with 

the limited funds, proper utilization of it helped to 

achieve better health and education outcomes as 

experienced by Sri Lanka and China (WHO, 2017). 

Looking at the overall health and education sector 

performance and their status of the people in India, 

it failed to deliver the constitutional commitment of 

“Right to Education” for all. 

Based on Afridi (2016), Arabi & Abdalla (2013) 

who tried to estimate thecausal relationshipamong 

human capital and economic growth. They 

concluded that there is a positive relationship 

between these variables. According to Hassan 

&Kalima (2012) they studied in Pakistan over the 

period 1972-2009 they found that there is both 

Short-run and Long-run relationship between 

human capital and economic growth in Pakistan. In 

the study of Khan (2012), Khan et al (2015) Asghar 

et al (2015) conducted that in Pakistan there is a 

unidirectional relationship between these variables. 

According to Baldacci et al. (2004) have attempted 

to studies in the sample of 120 developing 

countries, using the panel regression model they 

found that there is a positive effect on spending on 

education and health in economic growth. Further 

Mishra & Mishra (2012) have attempted to study 

about the relationship between human capital and 

economic growth by using Toda & Yamamoto 

Causality test they found that govt. spent 49% on 

educationwhereas in health it was 21%. Hence 

there exist a unidirectional relationship between 

these above stated variables. 

Reforms and Expenditure in Social Sector 

Expenditure in India 
Since in the era of reforms began in mid‐1991 

which gives an unsatisfactory result with respect to 

social indicators, the relevant question to be 

considered is not what the situation would have 

been in the absence of reforms, but what it ought to 

be and whether the process of reform can enable 

such goals to be achieved. The impact of reforms 

based on initial conditions, growth rates and 

political commitment of state governments towards 

education, health, and nutrition. Initial conditions 

showed a wide variation in attainment, lack of 

correspondence between economic performance 

and social conditions, low government expenditure 

in low attainmentstates, a distorted pattern of 

expenditure skewed towards tertiary facilities in 

urban areas, and under‐utilization of existing 

infrastructure. The increase in real per capita 

expenditure on social services between 1986–91 

(pre‐reform period) and 1991–96 (reform period) 

has been lower than that of real per capita total 

expenditure. There was generally a reduction in the 

share of revenue allocated to social sectors during 

the reform years. According to(Dreze and Sen, 

1995).Inthe beginningof the reforms in 1991 lagged 

the levels achieved in Southeast Asia 20 years 

earlier, where India’s adult literacy rate in 1991 

was 52 percent, compared with 57 percent in 

Indonesia and 79 percent in Thailand in 1971. The 

gap in social development required to be closed, 

not only to progress the welfare of the poor and 

enhance their income earning capacity, but also to 

create the preconditions for rapid economic growth. 

While the economic reforms required a withdrawal 

of the state from areas in which the private sector 

could do the job just as well, it also required an 

enlargement of public sector support for social 

sector development. 

There have been several literatures dealing with 

public expenditure on education and its causal 

nexus to economic growth, most of the studies by 

Chandra (2011), Kyophilavong et al (2018), Eggoh 

et al (2015), Islam (2014), have clearly stated that 

there is a bi-directional relationship between public 

expenditure on education and economic growth. 

Nowak and Dahal (2016), applying co-integration 

test they have found that the GDP of developing 

growth and education is positive. Teles and 

Andrade (2007) have studied during the period 

1991-2001, they found that there is a negative 

relationship between education expenditure and 

economic growth.  Ray et al (2012) have found that 

1% change in education leads 93% change in 

growth.After that they clearly stated that there does 

not exist any types of linkages among public 

expenditure on education and economic growth. 

This paper is the modest attempt to analyze the 

entire problem of Co-integration and Causality 

between expenditure on education and economic 

growth in India at panel level by adopting updated 

data and methodology. 

Objectives of the study 

In the view of the above stated studies, this paper 

attempts to examine the following:  

1) To analyze the trend and changing pattern of 

public expenditure on education in major states 

India. 

2) To investigate the interrelationship between 

expenditureon educationand economic growth 

in major states of India. 

Hypotheses 
The hypotheses to be tested are as follows 

(a) There has been a significant decline in public 

expenditure on education in major states of India in 

the period 1991-2014. 
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(b) There is no significant relationship between 

expenditure on education and economic growth in 

all the major states of India. 

Database and Methodology 
The present study is completely depends upon 

secondary sources of data from various government 

sources and plan documents. The data on Govt. 

expenditure on education are collected from RBI`s 

annual report on State Government finance 

published in the RBI Bulletin, World Bank 

Development indicators, Finance Account of the 

State Governments, CMIE data base.For examining 

the trend and pattern of education expenditure, the 

present study has used simple Tabular and 

Graphical exercise and for estimating growth it 

depends on CAGR (Compound Annual Growth 

Rate).  Again, to observe the interrelationship 

between education expenditure and GDP growth at 

aggregate level the study has used Panel Unit root 

test andPadroniCo-integration Test.  

Publicexpenditure on education: Types and 

Measurement 

The government expenditure on social sector 

includes education, health, housing, employment, 

social security scheme, subsidy towards food 

security etc. But education constitute the major 

components of the Government financing. Mainly 

there are three sources of financing on education in 

India i.e., financing through central government, 

state government and non-government sector. 

Components of public expenditure on education 

have 4 different types, they are-–(a)Revenue 

Expenditure- (b) Capital Expenditure: (c) Plan 

and Non-plan expenditure. 

Changing Pattern of Public Expenditure on 

Education in Major States of India 
The trend and changing pattern of education 

expenditures included by both central, state 

government are briefly described separately – (1) 

represent the Trends of Public Education 

Expenditure both Central and State Governments in 

India (aggregate level), (2) represent the Trends of 

Public Education Expenditure by the State 

Governments in India. (Disaggregate level) 

Trends of Education Expenditure by Central 

and State Governments in India (Aggregate 

level) 

The trend and changing pattern of education 

expenditures included by both central, state 

government are briefly described in this section. 

There are mainly four components of public 

expenditure education. They are (a) Education (b) 

Sports (c)Art and (d) culture. Basically, there are 

five parts - (1) Trends in revenue expenditure on 

education (2) Trends un capital expenditure on 

education (3) Trends in plan expenditure on 

education (4) Trends in non-plan expenditure on 

education (5) Trends in total education expenditure 

on education. Expenditure on education has 

separately analyzed for central and state 

governments under revenue, capital, plan, and non-

plan heads. 

  

Table: 1 Components wise share of Education Expenditure as a Percentage of GDP (all India) 

 Year 
Rev Exp as % of 

GDP 

Cap Exp as % 

of GDP 

Plan exp as % 

of GDP 

Non-plan Exp 

as% of GDP 

EDU as % 

of GDP 

1991 2.78 0.05 0.28 2.55 2.83 

1992 2.74 0.04 0.28 2.50 2.78 

1993 2.62 0.04 0.28 2.38 2.66 

1994 2.58 0.04 0.33 2.29 2.62 

1995 2.54 0.04 0.34 2.24 2.58 

1991-95 2.65 0.04 0.30 2.39 2.69 

1996 2.50 0.03 0.35 2.18 2.53 

1997 2.51 0.03 0.34 2.21 2.54 

1998 2.68 0.03 0.34 2.37 2.71 

1999 2.96 0.02 0.35 2.63 2.98 

2000 2.94 0.02 0.32 2.63 2.96 

1996-00 2.72 0.03 0.34 2.40 2.74 

2001 2.72 0.02 0.32 2.42 2.74 

2002 2.61 0.02 0.25 2.38 2.63 

2003 2.45 0.02 0.25 2.23 2.47 

2004 2.33 0.03 0.31 2.06 2.37 
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2005 2.30 0.05 0.36 1.99 2.36 

2001-05 2.48 0.03 0.30 2.22 2.51 

2006 2.27 0.06 0.40 1.93 2.33 

2007 2.20 0.07 0.44 1.83 2.27 

2008 2.45 0.11 0.56 1.99 2.55 

2009 2.53 0.07 0.50 2.11 2.61 

2010 0.26 0.01 0.06 0.21 0.27 

2006-10 1.94 0.06 0.39 1.61 2.00 

2011 0.26 0.01 0.06 0.21 0.26 

2012 0.26 0.01 0.06 0.20 0.27 

2013 0.26 0.01 0.06 0.20 0.27 

2011-13 0.26 0.01 0.06 0.21 0.27 

MEAN 1.46 0.02 0.18 1.30 1.48 

S.D 1.69 0.02 0.17 1.55 1.72 

C.V 116.18 103.31 93.88 119.05 115.98 

CAGR -1.00 -0.99 -0.99 -1.00 -1.00 

Source- Author’s compilation from handbook of statistics on State Government Finance, RBI (by authors) 

 

Table-1 explains the expenditure on education 

incurred by the govt. both at central and state levels 

.At the central level the education expenditure as a 

percentage of GDP has been declining from 2.69 

percent in the year 1991-95 to 2.65 percent in the 

period  2011-13.The compound annual growth rate  

shows a negative sign and it is -1.00 percent .The 

annual average growth rate was 8.19 percent in the 

year 1996-00 than it has been declining to (-25.09 

)percent  during 2011-13.The same pattern can be 

observed for the states also ,where it has been 

declining  constantly .The percentage share of 

education expenditure was 44.26  during 1991-95 

to 4.16  in the year 2011-14.From the data, it is 

clearly shows that the education expenditure by the 

central and states govt. is very irregular. 

 

Table-2 Trends in Annual Average Growth rate of all the components of Education Expenditure 

Year (India) 
AAGR RE AAGR CE AAGR PLAN AAGR N PLAN AAGR EDU 

1991 0.00 0.00 0.00 0.00 0.00 

1992 1.52 -2.20 1.51 1.46 1.46 

19 -0.71 -10.44 4.34 -1.44 -0.86 

1994 2.58 4.68 21.05 0.44 2.61 

1995 3.57 3.09 8.56 2.85 3.56 

1991-95 1.39 -0.97 7.09 0.66 1.36 

1996 8.65 -2.92 33.68 5.29 8.48 

1997 3.01 -4.61 -1.05 3.55 2.91 

1998 11.60 7.80 4.05 12.70 11.55 

1999 17.14 -33.04 9.45 17.55 16.54 

2000 1.53 -6.67 -4.70 2.29 1.48 

1996-00 8.39 -7.89 8.29 8.28 8.19 

2001 12.03 -0.64 6.31 12.70 11.91 

2002 -1.69 -9.07 -18.96 0.52 -1.76 

2003 -0.47 24.86 2.66 -0.58 -0.27 

2004 0.51 41.48 30.96 -2.39 0.92 

2005 6.45 64.82 28.44 4.13 7.26 

2001-05 3.37 24.29 9.88 2.88 3.61 
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2006 11.28 132.74 62.43 6.05 12.80 

2007 4.57 31.32 18.20 2.57 5.27 

2008 17.00 54.50 34.81 14.22 18.21 

2009 10.95 -28.65 -5.77 13.54 9.28 

2010 -89.02 -89.56 -87.57 -89.39 -89.04 

2006-10 -9.05 20.07 4.42 -10.60 -8.70 

2011 -83.66 -89.51 -82.31 -84.23 -83.85 

2012 4.68 16.03 14.33 2.34 4.92 

2013 3.34 17.82 4.45 3.43 3.67 

2011-13 -25.21 -18.55 -21.18 -26.15 -25.09 

 

The annual average growth rate also shows that the growth rate has declining over the years, it was 

24.29during the period 2000-05 and after that it had declined continuously 20.07 to -18.55percent during 

2006-10 to2011-14 respectively. 

Table 3. Components wise Share of Education Expenditure as a Percentage of GSDP (all States) 

Year RE as % GSDP 
CE as a % 

GSDP 

Plan as a % 

GSDP 

Non plan as a % 

GSDP 

EDU as a % 

GSDP 

1991 44.90 0.80 4.54 41.16 45.70 

1992 44.50 0.75 4.89 40.37 45.25 

1993 43.83 0.65 5.20 39.28 44.48 

1994 42.91 0.60 5.88 37.63 43.51 

1995 41.83 0.54 6.02 36.36 42.38 

1991-95 43.59 0.67 5.31 38.96 44.26 

1996 41.30 0.42 6.20 35.52 41.72 

1997 42.03 0.37 6.35 36.04 42.39 

1998 45.32 0.52 6.26 39.58 45.84 

1999 48.81 0.30 6.30 42.82 49.12 

2000 47.77 0.20 5.64 42.32 47.96 

1996-00 45.04 0.36 6.15 39.25 45.40 

2001 42.71 0.24 5.15 37.80 42.95 

2002 41.31 0.20 3.59 37.92 41.51 

2003 38.84 0.20 3.39 35.66 39.05 

2004 37.27 0.22 3.80 33.70 37.50 

2005 36.22 0.51 4.64 32.08 36.73 

2001-05 39.27 0.27 4.11 35.43 39.55 

2006 35.56 0.53 4.86 31.23 36.09 

2007 34.67 0.72 5.57 29.82 35.39 

2008 36.49 0.81 5.93 31.37 37.30 

2009 8.72 0.23 1.64 7.32 8.95 

2010 4.02 0.08 0.79 3.32 4.11 

2006-10 23.89 0.48 3.76 20.61 24.37 

2011 4.04 0.07 0.80 3.31 4.11 

2012 4.14 0.08 0.89 3.33 4.22 

2013 3.90 0.10 0.85 3.32 4.17 

2011-14 4.03 0.08 0.85 3.32 4.16 

MEAN 23.81 0.37 3.08 21.14 24.21 

SD 27.98 0.42 3.15 25.20 28.35 

CV 117.50 111.07 102.52 119.22 117.10 

CAGR -1.00 -0.99 -0.99 -1.00 -1.00 

Source- Author’s compilation from handbook of statistics on State Government Finance, RBI (by authors) 

 

 

Source- Author’s compilation from handbook of statistics on State Government Finance, RBI (by authors) 
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Table-4Trends in Annual Average Growth rate of all the components of Education Expenditure of 

Central Government 

Year AAGR RE AAGR CE AAGE PL AAGR N PL AAGR EDU 

1991 0.00 0.00 0.00 0.00 0.00 

1992 2.32 -2.36 11.03 1.25 2.22 

1993 2.00 -10.48 10.19 0.78 1.80 

1994 2.13 -3.60 18.04 -0.09 2.03 

1995 2.55 -4.67 7.64 1.66 2.47 

1991-95 1.80 -4.22 9.38 0.72 1.70 

1996 4.56 -18.63 9.14 3.45 4.26 

1997 4.13 -9.64 4.80 3.83 3.98 

1998 12.90 46.67 3.18 14.97 13.21 

1999 14.20 -39.09 6.69 14.70 13.61 

2000 0.07 -32.84 -8.46 1.09 -0.14 

1996-00 7.17 -10.71 3.07 7.61 6.98 

2001 -6.60 26.67 -4.54 -6.71 -6.45 

2002 -1.17 -14.04 -28.87 2.52 -1.25 

2003 -0.08 8.16 0.34 -0.08 -0.04 

2004 1.12 15.09 18.08 -0.40 1.21 

2005 4.77 145.90 31.96 2.64 5.61 

2001-05 -0.39 36.36 3.39 -0.40 -0.19 

2006 5.97 13.33 12.91 5.07 6.06 

2007 5.05 46.47 23.44 2.90 5.66 

2008 10.73 18.47 12.12 10.65 10.88 

2009 -74.40 -69.49 -70.44 -75.02 -74.30 

2010 -50.43 -61.11 -48.19 -51.26 -50.70 

2006-10 -20.62 -10.46 -14.03 -21.53 -20.48 

2011 5.77 -14.29 6.97 4.90 5.30 

2012 5.56 16.67 13.88 3.85 5.81 

2013 3.09 28.57 -0.75 3.11 2.30 

2014 -11.16 -31.11 20.80 -18.55 -10.53 

2011-14 0.82 -0.04 10.23 -1.67 0.72 

 Source- Author’s compilation from handbook of statistics on State Government Finance, RBI (by authors) 
 

In the above table -3&4 indicates that, the compound annual growth rate of revenue expenditure and 

coefficient of variation are just -0.99 percent and 83.17 percent, respectively over the same started period. 

On the other hand, revenue expenditure of the state governments has been declining from 43.59 percent 

during 1991-95 to4.03 in the period 2011-14 (Table-3). The annual average growth of revenue expenditure 

has been declining from 14.20percent in the year 1999 to (-11.16) percent in the year 2014(Table-4). The 

declining trend of revenue expenditure of central and state government is because of fiscal prudence in 

recent years. 

Figure-1 Change in Education Expenditure and GDP in India during1991-92 to 2013-14 

 
Source-computed by authors 
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Table-5 Growth of Education Expenditure and GDP in India, 1991-2014 

YEAR 

Growth of 

EDU 

Expenditure 

Growth of 

GDP (in 

%) 

EDU 

Expenditure 

as % of 

GDP 

 

YEAR 

Growth of 

EDU 

Expenditure 

Growth of 

GDP (in 

%) 

EDU 

Expenditure 

as % of GDP 

1991 0.00 0.00 2.83 2003 -0.27 6.26 2.47 

1992 1.46 3.24 2.78 2004 0.92 5.39 2.37 

1993 -0.86 3.57 2.66 2005 7.26 7.82 2.36 

1994 2.61 4.30 2.62 2001-05 0.59 5.22 2.51 

1995 3.56 5.20 2.58 2006 6.60 7.95 2.33 

1991-96 1.36 3.26 2.69 2007 5.27 7.74 2.27 

1996 3.95 5.90 2.53 2008 18.21 5.21 2.55 

1997 2.91 2.33 2.54 2009 9.28 7.09 2.61 

1998 11.55 4.70 2.71 2010 -89.04 7.44 0.27 

1999 16.32 6.02 2.97 2006-10 -9.94 7.09 2.00 

2000 1.68 2.27 2.96 2011 4.15 5.28 0.26 

1996-00 7.28 4.24 2.74 2012 4.92 3.12 0.27 

2001 -3.19 4.45 2.74 2013 3.67 3.41 0.27 

2002 -1.76 2.19 2.63 2011-13 4.24 3.94 0.27 

Source- Author’s compilation from handbook of statistics on State Government Finance, RBI (by authors) 
 

In order to examine whether expenditure on 

education has been keeping pace with economic 

growth ,the percentage growth of the two variables 

were examined during the entire study period .It is 

clear from the figure-1 and table-5 that  education 

expenditure as a proportion of GDP has been 

largely constant around 2 percent during 1991-92 to 

2011-13.The stationary nature of education 

expenditure as a proportion of GDP explains the 

macro prospective of govt. financing of education  

sector outlay in India, in the study period. The 

figure-1 indicates a similar pattern or path of 

education expenditure diverge from GDP and 

touched the negative part of horizontal axis. During 

the whole time period Growth line of Education 

expenditure touched the negative phase in the year 

1993,2001,2002,2003and 2010 respectively. The 

same fluctuation was observed for the growth curve 

of GDP but it never touches the negative phase or 

below the horizontal axis. 

Education Expenditure by the State 

Governments (Disaggregate level) 

The same data base has applied to study the 

education expenditure pattern of all major states in 

India. To present a comparative Picture of state’s 

financing pattern vis-à-vis level of GDP growth, the 

present study tried to analyze the education 

Expenditure of the states, againdividing them into 

two categories like-economically developed (or 

richer states) and economically less Developed 

states (or poorer states) according to theirGSDP 

during 1991-2014.The Median value was used as 

the threshold for categorizing the states. 

 

Table-6 State According to Order of Average GSDP per capita, 1991-2014(Rs) 

State 1991-95 1996-00 2001-05 2006-10 2011-14 

Economically Less Developed State 

   Bihar 6861.29 6480.53 8169.89 11418.92 16680.92 

U.P. 10718.98 12263.92 14025.99 18160.96 22045.41 

M.P. 13205.43 14912.24 16703.85 22211.72 29964.58 

Rajasthan 12231.32 16435.21 19649.02 27402.74 36215.16 

Assam 13175.13 14695.24 18298.46 22099.15 27037.16 

Odisha 11047.23 13114.39 17673.14 27578.76 33371.04 

West Bengal 13557.02 18434.63 24007.37 31420.36 39695.89 

Economically Developed State Median = 41361.27 

 Karla 16574.02 22823.95 32835.11 48822.26 61291.27 

Tamilnadu 17576.16 24288.83 31107.51 50619.11 68932.52 

Punjab 25824.28 30818.74 36921.74 48815.33 48815.33 

Maharastra 23672.11 29769.91 37450.97 58219.89 75103.61 

A.P. 15280.62 19466.11 26091.47 39415.05 51561.48 

Karnataka 15812.41 21937.27 28052.89 41505.43 51701.59 

Gujarat 19972.41 26827.4 34289.31 54165.59 70249.76 

Haryana 23958.29 29430.16 39739.27 57390.28 74601.19 

India 17204.89 21385.46 26400.58 36721.6 45435.9 

  Source- Author’s compilation from handbook of statistics on State Government Finance, RBI (by authors) 
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The total state government expenditure on 

Education was collected from RBI data source on 

State Government Finance and deflated the 

estimated annual population during 1991-2014, to 

regulate the per capita Expenditure on education by 

all the states. The table-6 clearly depicts the cut-off 

median value i.e.,41361.27 Rs-per capita GSDP, 

which demarcate the boundary between developed 

less developed states. 

  

Table 7: Per Capita Education Expenditure of Major States in India: 1991-2014 

States  1991-95 1996-00 2001-05 2006-10 2011-14 

Economically Less Developed 

   U.P. 347.18 406.46 417.45 357.56 82.81 

Bihar 380.77 472.42 410.37 339.26 73.29 

West Bengal 407.29 561.39 608.10 462.20 84.48 

M.P. 438.84 537.93 402.27 350.83 95.66 

Odisha 419.86 541.06 551.58 458.23 103.62 

Rajasthan 456.29 605.91 671.20 676.34 108.49 

Assam 667.77 751.67 861.68 573.63 144.16 

Economically Developed 

    A.P. 393.35 477.23 593.99 444.21 107.97 

Karnataka 497.35 669.62 781.50 881.21 141.15 

Haryana 540.65 704.95 765.86 683.19 155.54 

Gujarat 559.20 769.23 744.46 562.27 146.62 

Tamilnadu 563.00 744.43 742.04 633.95 169.32 

Maharashtra 590.57 845.83 1017.58 760.85 188.15 

Punjab 618.88 822.17 845.54 549.44 133.10 

Kerala 722.89 834.62 980.32 772.50 186.13 

India 462.41 589.18 660.89 716.50 120.98 

   Source- Author’s compilation from handbook of statistics on State Government Finance, RBI by authors) 

 

Table-7 represents the per-capita expenditure on 

education into two categories of states, divided into 

economically developed and economically less 

developed. The general notion is that State having 

high GSDP per capita spends more on education 

and vice versa, but there are few exceptions that 

emerged from the table below. More specifically, 

not all the economically rich states are spending 

more on education as compared to the 

economically lesser one. 

 

Fig-2: Trends of Per Capita Education Expenditure and GSDP according to Level of Economic 

Growth in Major States, 1991-2014.   

Source-computed by authors 

Figure-2 clearly depicts the per capita growth of 

GSDP and education expenditure among 

economically developed and less developed states. 

The two curves at the lower part of the showed that 

the gap between per capita GSDP and education 

expenditure is relatively lower as compare to the 
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developed states. This figure clearlysuggested that 

the poorer states might be spending lesser amount 

on education, but they have been maintaining an 

equal trend as far as the growth of GSDP is 

concerned. In the other way, the developed states 

are allocating relatively higher amounts but fall 

short of the growth of their respective GSDP.

  

Table: -8 Trends in Per capita Education Expenditure as a Percentage of GSDP of all the major 

States, 1991-2014 

 

Year 

Average for 

Economically 

developed States 

Average for 

Economically 

less developed 

States 

 

 

Year 

Average for 

Economically 

developed States 

Average for 

Economically 

less developed 

States 

1991 3.81 3.26 2005 3.36 2.14 

1992 3.90 3.14 2001-05 3.48 2.47 

1993 4.07 2.85 2006 3.31 2.08 

1994 4.04 2.73 2007 3.23 2.06 

1995 4.27 2.67 2008 3.32 2.17 

1991-95 4.02 2.93 2009 0.81 0.53 

1996 4.14 2.63 2010 0.36 0.24 

1997 4.12 2.72 2006-10 2.21 1.41 

1998 4.30 2.98 2011 0.36 0.24 

1999 4.61 2.98 2012 0.36 0.25 

2000 4.35 3.03 2013 0.32 0.24 

1996-00 4.30 2.87 2014 0.38 0.17 

2001 3.76 2.79 2011-14 0.36 0.22 

2002 3.64 2.69 MEAN 2.19 1.58 

2003 3.48 2.51 SD 2.59 1.92 

2004 3.14 2.24 CV 118.42 121.34 

- - - CAGR -1.00 -1.00 

 Source- Author’s compilation from handbook of statistics on State Government Finance, RBI (by authors) 
 

The growth figure of GSDP and per capita 

expenditure on Education in the poorer states and 

developed states do not represent homogeneous 

clusters. There are inter-states differences among 

the developed and underdeveloped states. The 

figures clearly reveal that all the developed and 

underdeveloped states have not been maintaining a 

unique pattern of spending on education over the 

year’s vis-a-vis at the level of GSDP. 

 

Table-9 Per capita Revenue Expenditure of Major States of India-1991-2014 

States Name  1991-95 1996-00 2001-05 2006-10 2011-14 

Bihar 377.7 470.3 404.8 332.6 71.5 

U.P. 341.2 403.2 410.5 340.7 80.7 

Odisha 415.2 537.6 547.7 457.0 101.6 

Assam 656.0 745.8 854.9 571.4 144.1 

M.P. 424.2 529.5 398.4 332.7 94.2 

Rajasthan 451.6 601.1 666.6 670.2 107.8 

West Bengal 404.6 558.3 607.2 461.1 82.1 

A.P. 391.4 476.2 590.7 438.2 106.1 

Karnataka 494.5 662.1 778.8 863.0 137.9 

Kerala 708.6 825.5 972.8 766.6 183.7 

Tamilnadu 557.6 736.1 727.8 619.0 166.0 

Gujarat 554.3 765.3 737.7 535.7 136.5 

Haryana 526.0 697.2 761.7 667.7 152.8 

Maharashtra 586.7 841.5 1016.8 750.2 187.4 

Punjab 599.4) 818.5 842.7 532.5 128.8 

India 455.5 583.2 652.6 693.5 118.1 

 Source- Author’s compilation from handbook of statistics on State Government Finance, RBI (by authors) 
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Table-9 gives the information on revenue 

expenditure on education by the government for the 

period of 1991 to 2014 of fifteen major states in 

India.  It shows that there is a slight difference 

among the major 15 states in the revenue 

expenditure on education as % GSDP. This trend is 

largely because of the increased revenue 

expenditure on the three components i.e., culture, 

sports and education. Even though there has been 

persistent decline in revenue expenditure for all the 

major states after the economic reforms, but slight 

differences can be observed among developed and 

underdeveloped states of India. 

 

Table-10 Per capita capital expenditure of major states of India-1991-2014 

States 1991-95 1996-00 2001-05 2006-10 2011-14 

Economically Less Developed 

Bihar 3.05 2.05 5.50 6.64 1.77 

U.P. 5.89 3.20 6.86 16.86 2.04 

M.P. 14.62 8.38 3.78 18.03 1.43 

Rajasthan 4.59 4.75 4.56 6.12 0.59 

Assam 11.71 5.78 6.76) 2.21 0.01 

Odisha 4.58 3.37 3.79 1.20 1.99 

West Bengal 2.63 3.06 0.82 2.14 2.30 

Economically Developed 

Kerala 14.19 9.08 7.48 5.86 2.38 

Tamil nadu 5.32 8.29 14.20 14.94 3.26 

Punjab 19.45 3.62 2.81 16.92 4.21 

Maharashtra 3.78 4.239 0.761 10.64 0.70 

A.P. 1.93 0.98 3.27 5.96 1.83 

Karnataka 2.84 7.49 2.65 18.18 3.09 

Gujarat 4.83 3.90 6.67 26.48 10.12 

Haryana 14.64 7.74 4.08 15.48 2.73 

India 6.82 5.67 8.28 22.91 2.82 

Source- Author’s compilation from handbook of statistics on State Government Finance, RBI(by authors) 
 

Table -10 represents the capital expenditure on 

education for the major fifteen states show an 

increasing trend in the nominal term but the case of 

percentage share of GSDP contributed by these 

states for capital expenditure has seen too much 

declining trend which is below one per cent level 

throughout the study period. The same pattern can 

be found in case of all India trend of education 

expenditure as a proportion to GDP. 

  

Table-11 per capita plan education expenditure of major states of India :1991-2014 

States 1991-95 1996-00 2001-05 2006-10 2011-14 

Economically Less Developed 

Bihar 25.04 22.37 42.04 91.16 30.94 

U.P. 33.55 40.18 48.62 86.62 22.62 

M.P. 71.43 93.98 65.95 97.42 28.361 

Rajasthan 76.41 84.48 70.49 80.22 26.31 

Assam 205.11 234.09 162.99 49.80 28.49 

Odisha 70.10 209.19 79.21 88.90 34.67 

West Bengal 17.75 22.04 39.76 84.70 22.26 

Economically Developed 

Kerala 40.17 55.36 48.80 41.01 17.04 

Tamil nadu 35.19 46.56 53.08 60.50 35.92 

Punjab 74.93 112.33 57.91 47.69 19.83 

Maharashtra 48.27 54.09 35.80 51.31 11.50 

A.P. 24.47 52.38 77.54 67.56 23.49 

Karnataka 82.43 126.70 150.18 211.48 41.67 

Gujarat 19.48 53.05 57.19 81.01 25.35 

Haryana 93.96 106.60 96.54 180.68 51.13 

India 51.96 72.52 79.12 140.44 27.63 

Source- Author’s compilation from handbook of statistics on State Government Finance, RBI (by authors 
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Table-11provides an information on plan 

expenditure by the government for the period 1990-

91 to 2013-14. The all-India trend also shows a 

decline from 1991 to 2014 and it was just hovering 

around 0.39 percent of GDP. The above analysis 

shows all the major states have been experiencing a 

declining share of GSDP for development of 

education infrastructures from the plan expenditure 

account.

 

Table-12 Per capita non-plan Education expenditure of Major States of India:1991-2014 

States 1991-95 1996-00 2001-05 2006-10 2011-14 

Economically Less Developed 

Bihar 355.7 450 368.3 248 42.3 

U.P. 313.6 366.2 368.8 270.9 60.1 

M.P. 367.4 443.9 336.3 253.4 67.2 

Rajasthan 379.6 521.4 600.7 596.1 82.1 

Assam 205.1 234.0 162.9 49.8 28.4 

Odisha 349.7 331.8 472.3 369.3 68.9 

West Bengal 389.5 539.3 568.3 378.5 82.3 

Economically Developed 

Kerala 682.71 779.25 931.51 731.48 169.08 

Tamil nadu 527.80 697.86 688.95 573.45 133.39 

Punjab 543.94 709.83 787.62 501.75 113.25 

Maharashtra 542.29 791.73 981.77 709.52 176.64 

A.P. 368.87 424.84 516.44 376.63 84.47 

Karnataka 414.91 542.90 631.31 669.72 99.48 

Gujarat 539.72 716.17 687.27 481.25 121.27 

Haryana 446.68 598.34 669.31 502.50 104.41 

India 410.45 516.65 581.76 576.06 93.34 

Source- Author’s compilation from handbook of statistics on State Government Finance, RBI(by authors 

 

Table-12 represent the non-plan expenditure on 

Education which indicates a decreasing trends path 

for major 15 states in India during 1990 to 2014. In 

the above table depicts the information on the non-

plan expenditure, which shows increasing trends in 

the nominal terms but declining trend in case of 

percentage share of GSDP contributed by all the 

major 15 states in India during the period of 1990-

91 to 2013-14. 

Nexus between Education Expenditure and 

Economic Growth in Indian Major States 

Over the years there have been an extensive 

research work that studied the contribution of 

human capital in the growth process for both 

developed and developing economies. Barro (1991) 

focused that primary and secondary enrolment rates 

have a positive growth effect, but this was not 

always true for adult literacy rates. Barro and Sala-

i-Martin (1995) deliberatethat the average 

schooling years have a significant positive effect on 

the economic output. By applying input-output 

analysis Jorgenson et.al (2003) studied the sources 

of growth for the economy of the United States 

over the period of 1977-2000 and they found that 

economic growth for the US was dominated by 

investments in information and higher education. 

Bloom et al. (2004) tried to investigate the impact 

of human capital on economic growth, they find 

that schooling and life expectancy both have 

positively contribute to economic growth. In a 

study conducted by Musibau and Rasak (2005)have 

studied long run relationship between education 

and economic growth in Nigeria. They have 

adopted two channels to test the significance of 

human capital for economic growth. In the first 

channel, human capital is used as an independent 

factor of production and in the second channel; 

human capital affects economic growth through 

technology parameter.  

Methodology for Panel Co-integration and 

Causality  
In order to study the impact on Education 

expenditure on economic growth and to examine 

the causalrelationship between Education 

Expenditure and with economic growth in the 

major Indian states, this study has used panel data 

over the period 1991-2014. Real education 

expenditure and real GSDP are considered for the 

analysis. The econometric methodology for panel 

co-integration and causality between EDU and 

GSDP consists of two steps. First, it employed 

panel unit root test proposed by Levin, Lin & Chu 

(2002), Im–Pesaran–Shin (2003), ADF unit root 

test and PP unit root test to determine the order of 
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integration of each variable. In the next step, was 

applied panel co-integration tests proposed by 

Pedroni (1999, 2004) to examine the long run 

relationship between EDU and GSDP.  

Unit Root Test 
Generally, the Augmented Dicky-Fuller (ADF) unit 

root test is normally used to detect the order of 

integration of time series variables but the 

traditional ADF unit root suffers from the problem 

of low power in rejecting the null hypothesis of 

stationarity of the time series for small size data. To 

resolve the above problem, we use LLC (Levin et 

al., 2002) and IPS (Im et al., 2003), panel unit root 

test based on ADF principles. LLC unit root test 

assumes homogeneity in the dynamics of the 

autoregressive coefficients for all panel members, 

while IPS assumes heterogeneity in the dynamics.  

LLC suggests a panel base ADF test with a panel 

setting and restricts lag coefficient 𝜑𝑖 , to keep it 

identical across cross sectional regions. The test 

enforces homogeneity on the autoregressive 

coefficients {𝜑𝑖} that indicates the presence or 

absence of a unit root whereas the intercept and 

trend may vary across individual series. The model 

only allows heterogeneity only in the intercept and 

is given by  

∆𝑌𝑖,𝑡 = 𝛼𝑖 + 𝜑𝑖𝑌𝑖,𝑡−𝑖 +  𝛽𝑗∆𝑌𝑡,𝑡−𝑗 + 𝜀𝑖.𝑡
𝑝𝑖
𝑗=1  (1) 

Where 𝑌𝑖,𝑡  is a series for panel member (state) 𝑖= 

(𝑖 = 1,2, 3 …… , 𝑁) over period t (t=1, 2, 3…. T) 

and 𝑝𝑖  is the number of lags in the ADF regression. 

The error term(𝜀𝑖.𝑡) is assumed to be IID N (0,𝜎2) 

and independent across the members of the sample. 

This model allows for fixed effects, unit specific 

time trends and common time effects. As stated, the 

coefficient of the lagged dependent variable is 

restricted to be homogeneous across all units of 

panel. Hence, the null hypothesis of non-

stationarity is stated as:  

H0: 𝜑𝑖 = 0, to be tested against alternative,       (2) 

H1: 𝜑𝑖 = 𝜑<0 for all i. 

 The fixed effect model is (1) is based on usual t-

statistic, 

ty = 
𝜑 

 𝑠.𝑒 𝜑  
                                               (3) 

Where 𝜑 is restricted by being kept identical across 

members or units of the panel or regions under both 

the null and alternative hypotheses.  

The IPS test begins by specifying a separate ADF 

regression for each cross section (state i): 

∆𝑌𝑖,𝑡 = 𝛼𝑖 + 𝜑𝑖𝑌𝑖,𝑡−𝑖 +  𝛽𝑗∆𝑌𝑡,𝑡−𝑗 + 𝜀𝑖.𝑡
𝑝𝑖
𝑗=1     (4) 

Where 𝑌𝑖,𝑡  is a series for panel member (state) 𝑖= 

(𝑖 = 1,2…… , 𝑁) over period t (t=1, 2….T) and 𝑝𝑖  

is the number of lags in the ADF regression. The 

error term(𝜀𝑖.𝑡) is assumed to be IID N (0,𝜎2) for 

all i and t. Both 𝜑𝑖  and the lag order 𝛽 in equation 

(4) are allowed to vary across sections (States). IPS 

relaxes the assumption of homogeneity of the 

coefficients of the lagged dependent variable. It 

tests the null hypothesis that each section in the 

panel has a unit root for all cross-section units 

against the alternative that at least one of the series 

is stationary.  

H0: 𝜑𝑖  = 0 for all i, is tested against the alternative,         

                                                                           (5) 

H1: 𝜑𝑖=𝜑𝑖<0 for i=1, 2 …N1, 𝜑𝑖=0, 

i=N1+1, N1+2……, N   

The alternative hypothesis simply indicates that 

some or all of the individual series are stationary. 

Im et al (2003) developed two test statistics for IPS 

and called them the LM-bar and the t-bar tests. The 

IPS t-bar statistic is calculated using the average of 

the individual Dickey-Fuller 𝜏 statistics shown 

below. 

𝑡 =
1

𝑁
 𝜏𝑖                                                                                       

𝑁
𝑖=1 (6) 

𝜏𝑖 =
𝜑 𝑖 

𝑠.𝑒 (𝜑 𝑖)                                                            (7) 

 

 Assuming that the cross sections are independent, 

IPS uses the standardized t-bar statistic 

𝑍 =
 𝑁(𝑡 −𝐸 𝑡  )

 𝑉𝑎𝑟 (𝑡 )
 (8) 

The term E(𝑡)  and Var (𝑡)  in (8) are the mean and 

variance of the 𝜏 statistic 

Co-integration Test 
It is  used for to test the existence of a long-run co-

integration among EDU and GSDP by applying 

panel co-integration tests suggested by Pedroni 

(1999 and 2004). I will make use of seven panel co-

integrations by Pedroni (1999), since he determines 

the appropriateness of the tests to be applied to 

estimated residuals from a co-integration regression 

after normalizing the panel statistics with correction 

terms.  

The procedures projected by Pedroni (1999 and 

2004) make use of estimated residual from the 

hypothesized long-run regression of the following 

form:  

Yit = 𝛼𝑖 +  𝛽𝑗𝑖𝑋𝑗𝑖𝑡 + 𝜀𝑖𝑡                                    
𝑝𝑖
𝑗=1 (9) 

And 

𝜀𝑖𝑡 = 𝜌𝑖𝜀𝑖(𝑡−1) + 𝑤𝑖𝑡                                         (10)                                          

Where, Yit and Xjitare two observable variables; 𝜀𝑖𝑡  

represents the disturbance term from the panel 

regression; 𝛼𝑖   allows for the possibility of state 

specific fixed effects and the coefficients of 

𝛽𝑗𝑖 allows for the variation across individual states. 

The null hypothesis of no co-integration of the 

pooled (within dimension) estimation is H0: 𝜌𝑖  = 1 



Vidyabharati International Interdisciplinary Research Journal 17(1) September-November 2023          ISSN 2319-4979 

 

www.viirj.org | 13 

for all I against H0= 𝜌𝑖 = 𝜌 < 1. The null hypothesis 

of no-cointegration of the pooled (between-

dimension) estimation is H0: 𝜌𝑖  = 1 for all I against 

H0: 𝜌𝑖 = 𝜌 < 1 for some i. Pedroni suggested two 

sets to determine the existence of heterogeneity of 

the co-integration vector. The first is the within 

dimension approach which covers four statistics, 

like- panel V-statistic, panel 𝜌 statistic, panel PP-

statistic and panel ADF-statistic (Pedroni, 1999). 

The second test based on between-dimensional 

approach (group test), includes three statistics like 

the group 𝜌-statistic, group PP-statistic and group 

ADF statistic respectively. These statistics are 

based on estimators that simply average the 

individually estimated coefficients for each 

member. All the seven panel co-integration 

statistics are computed as below.

 

Panel v-statistic 

𝑍𝑣 =    L 11i
−2T

t=1
N
i=1 ε it−1

2  
−1

                                                                                                                  (11) 

Panel 𝝆-statistic 

𝑧𝜌 =    𝐿 11𝑖
−2𝑇

𝑇=1
𝑁
𝑖=1 𝜀 𝑖𝑡−𝑖

−2  
−1

  𝐿11𝑖
−2 (𝜀 𝑖𝑡−1

𝑇
𝑡=1

𝑁
𝑖=1 ∆𝜀 𝑖𝑡 − 𝜆 𝑖)                                                        (12) 

Panel PP-statistic 

𝑍𝑡 =  𝜎 2   𝐿 11𝑖
−2𝑇

𝑡=1
𝑁
𝑖=1 𝜀 𝑖𝑡−1

2  
−0.5

  𝐿11𝑖
−2  𝜀 𝑖𝑡−1∆𝜀 𝑖𝑡 − 𝜆 𝑖 

𝑇
𝑡=1

𝑁
𝑖=1      (13)  

Panel ADF-statistic 

𝑍𝑡
∗ =  𝑆 ∗2   𝐿 11𝑖

−2𝑇
𝑡=1

𝑁
𝑖=1 𝜀 𝑖𝑡−1

∗2  
−0.5

  𝐿 11𝑖
−2 𝜀 𝑖𝑡−1

∗ ∆𝜀 𝑖𝑡
∗𝑇

𝑡=1
𝑁
𝑖=1                                                     (14)                      

Group 𝝆-statistic 

𝑍 𝜌 =    𝜀 𝑖𝑡−1
2𝑇

𝑡=1  
−1𝑁

𝑖=1   𝜀 𝑖𝑡−1∆𝜀 𝑖𝑡 − 𝜆 𝑖 
𝑇
𝑡=1    (15) 

Group pp-statistic 

𝑍 𝑡 =    𝜎 2  𝜀 𝑖𝑡−1
2𝑇

𝑡=1  
−0.5

  𝜀 𝑖𝑡−1∆𝜀 𝑖𝑡 − 𝜆 𝑖 
𝑇
𝑡=1

𝑁
𝑖=1    (16) 

Group ADF-statistic 

𝑍 𝑡
∗ =     𝑆 𝑖

2𝜀 𝑖𝑡−1
∗2𝑇

𝑡=1  
−0.5𝑁

𝑖=1   𝜀 𝑖𝑡−1
∗ ∆𝜀 𝑖𝑡

∗  𝑇
𝑡=1                                                                           (17) 

 

Here 𝜀 𝑖𝑡  is the estimated residual from equation (9) 

and 𝐿 11𝑖
−2  is the estimated long run covariance 

matrix for it ∆𝜀 𝑖𝑡  . Likewise, 𝜎 𝑖
2and𝑠 𝑖

2 𝑠 𝑖
∗2  are the 

long run and contemporaneous variances for 

individual i. The above seven tests are based on the 

principle of asymptotically standard normal 

distribution given by their respective panel/group 

co-integration statistic.  

Except Panel v statistic, the remaining statistics 

diverge to negative infinite, which states that large 

negative value reject null hypothesis. In the case of 

panel v statistics, the large positive value rejects the 

null hypothesis of no-cointegration. All the above 

statistics are able to explain individual specific 

short-run dynamics, individual specific fixed 

effects, individual specific slope coefficients and 

deterministic trends which would be most useful to 

analyse the co integration using panel data. 

Empirical Results and Discussion 

Panel Unit Root Test 

Before examining the Panel Co-Integration test, we 

first check for the order integration of each variable 

by using the Im et al. (2003), IPS unit root test, 

ADF unit root test and PP unit root test. The test 

like Im et al. and IPS test are more appropriate for 

the balanced panel and consider heterogeneity in at 

least one of the individual states under the 

alternative hypothesis (Khan et al. 2015). The 

results shown in the Table-13 suggest that GSDP, 

and EDU are non-stationary in both the Test at their 

level and become stationary at first difference. 

Thus, we conclude that each variable is integrated 

of order one i.e., GSDP∼I (1), and EDU∼I (1) 

respectively. The results of Panel Unit Root tests 

(LLC and IPS Tests) reported in Table-13, support 

the hypothesis of a unit root in all variables across 

states as well as the hypothesis of zero order 

integration at first differences. The expenditure on 

Education sector, all the tests are insignificant at 

level and become stationary at first difference. 

Given the results of LLC, and IPS tests, it is 

possible to apply panel co-integration method in 

order to test for the existence of the stable long-run 

relation between economic growth andeducation 

expenditure.
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Table- 13Results of Panel Unit Root Test 

Panel Unit Root Test – Levin, Lin & Chu 
Variable Level First order difference 

 Constant  Constant + Trend Constant  Constant + Trend 

LOGGSDP 5.33 (1.00) -0.63 (0.26) -6.13*** (0.00) -4.21*** (0.00) 

 

LOGEDU 
0.65(0.74) 5.68(1.00) -14.03***(0.00) -9.69***(0.00) 

Panel Unit Root Test – Im, Pesaran and Shin W-stat  
 Constant  Constant + Trend Constant  Constant + Trend 

LOGGSDP 11.89 (1.00) 3.07 (0.99) -11.27*** (0.00) -10.58***(0.00) 

LOGEDU -0.79(0.21) 3.63(0.99) -11.53***(0.00) -10.91***(0.00) 

 

Panel Unit Root Test – ADF - Fisher Chi-square 

 Constant  Constant + Trend Constant  Constant + Trend 

LOGGSDP 0.14 (1.00) 20.13 (0.91) 169.35*** (0.00) 148.05*** (0.00) 

LOGEDU 26.86(0.63) 5.95(1.00) 181.37***(0.00) 159.65***(0.00) 

 

Panel Unit Root Test – PP - Fisher Chi-square 

 Constant  Constant + Trend Constant  Constant + Trend 

LOGGSDP 42.4(0.06) * 68.02 (0.00) *** 320.89*** (0.00) 796.78*** (0.00) 

LOGEDU 35.25(0.23) 11.52(0.99) 339.19***(0.00) 693.87***(0.00) 

   Source-Computed by Authors 

Note: ***
, 

***indicates rejection of the null hypothesis of no-cointegration at 1% and 5%, levels of 

significance 

Pedroni Co-integration Test 

The results of the panel Unit Root test, we test for 

co-integration relationship by employing the panel 

cointegration test developed by Pedroni (1999, 

2004). This test allows for cointegrating vectors of 

differencing magnitudes between groups and 

allows for fixed effects. The results of Pedroni co 

integration test based on panel v-statistics, panel  

statistics, panel PP-statistic and panel ADF statistic 

are reported in Table-14 

 

Table- 14 Results of the Padroni’s Panel Co-integration Test: 

Co-integration between Education and GSDP 

 

(Within-Dimension) 
 

 Panel v-Statistics             -3.21             0.99                                   -3.21                    0.99                            

Panel rho -Statistics    3.86              0.99                                    3.80                     0.99                           

Panel PP-statistics    5.77            1.00                                    5.52                    1.00                               

Panel ADF-statistics   6.09            1.00                                    6.16                     1.00                               

(Between Dimension) 

Group rho statistics         5.43                 1.00                         

Group PP-statistics 7.86                  1.00 

Group ADF-statistics 8.64                  1.00 

 

   Source-Computed by Authors 

 

Notes: (1) The parentheses indicate the probability 

of significance. Estimation follows no deterministic 

trend. ***
, 
**

, 
* Indicates significant at the 1 %, 5% 

& 10% level respectively. (2) All statistics are from 

Padroni’s procedure (1999) where the adjusted 

values can be compared to the N (0,1) distribution. 

The Pedroni (2004) statistics are one-sided tests 

with a critical value of -1.64 (k < -1.64 implies 

rejection of the null), except the v-statistic that has 

 

Test Statistics 

Calculated 

values Probability 

Weighted 

calculated 

values Probability 
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a critical value of 1.64 (k > 1.64 suggests rejection 

of the null).  

Based onUnit Root test results, we have tried the 

presence of cointegration between economic 

growthand education expenditure. Again,to test 

whether the variables are cointegrated using 

Pedroni’s (1999, 2001, and 2004). This is to 

investigate whether long-run steady state or 

cointegration exist among the variables. Citeaux 

and Olivier (2000) state that the panel cointegration 

tests have much higher testing power than 

conventional cointegration test. Since the variables 

are found to be integrated in the same order I (1), 

we continue with the panel cointegration tests 

proposed by Pedroni (1999, 2001, and 2004). The 

Pedroni Cointegration test is applied to the 15 

Indian states with total of 510 observations. 

Cointegrations are carried out for without trend and 

the summary of the results of cointegrations 

analyses are presented in Table-14. 

In constant level the present study found that all the 

7 statistics does not reject the null hypothesis of no 

co-integration at one and 5% level of significance. 

Apart from the above statistics all the weighted 

statistics are in significant. The result of the panel 

co-integration test for Edu and GSDP in the model 

with constant level, so that EDU does not hold co-

integration in the long-run for a group of major 15 

states with respect to GSDP. 

Summary and Conclusion  

The study has revealed the following important 

observations 

1) Overall, the trends of public expenditure on 

education sector under both revenue and capital 

hands, both at central and state level, reveal a 

declining pattern but there has been a slight 

improvement in it in the recent years.  

2) At the central level plan education expenditure 

as a percentage of GSDP has been declining 

from 0.30 percent during the period 1991-95 to 

0.06 percent during 2011-13. So, over the study 

period plan education expenditure has been 

declining. The same pattern can be observed 

for the states also, where it has been declining 

constantly. The percentage share of plan 

education expenditure was 5.31 during 1991-95 

and it declined to 0.85 percent during 2011-14. 

3) The non-plan expenditure as a percentage of 

GDP stood at2.39 percent during 1991-95 but 

declined to 0.21 percent during 2011-13 at the 

central level. In case of the state’s government, 

the same pattern can be observed. The 

percentage share of non-plan education 

expenditure was 38.96 percent during 1991-95 

but it has declined to 3.32 percent during 2011-

14.  

4) The percentage share of education expenditure 

which was 2.69 percent during the period from 

1991-95 has been declining 2.65 percent during 

2011-13. The percentage of state government’s 

education expenditure as a proportion to GSDP 

stood at 44.26 percent during the period of 

1991-95 but at the same time has experienced a 

declining pattern during the period from 2011-

13 (4.16) percent. 

5) There is difference in the growth and pattern of 

public education expenditure. The 

economically developed states are found to be 

spending more in terms of per capital 

expenditure on education but in terms of 

proportion of GSDP is concerned, the 

performance is opposite as compared to the 

economically less developed states.  

6) The linkage between education expenditure and 

economic growth is estimated by using the 

panel co-integration and causality techniques 

for all the fifteen major states. The unit root 

tests like-LLC and IPS methods are used to 

examine the stationarity and estimated results 

confirmed that all the variables are stationary 

after the first difference. 

7) The relationship between EDU and GSDP the 

study showed that all the 7 statistics does not 

reject the null hypothesis of no co-integration at 

1% and 5% level of significance. Apart from 

the above statistics all the weighted statistics 

are in significant. 

8) Education expenditure and GDP arecombined 

of order one in all the major 

statesofIndia,bothatthestateandcentrallevelbase

donstatewiseunitrootandpanel unit roots tests, 

but last 10 years it was around 0.27 percent. 

9) The Padroni co-integration test of all the seven 

statistics shows that there is no significant 

relationship between education and GSDP in 

15 India major states.  

Policy Implication and Suggestions 

1) The Govt. Should focus more on revenue and 

capital heads of social sectors for a better 

education status in India. 

2) The Govt. mostly take necessary steps to 

reduce the of fiscal deficit, for achieving the 

target goals in social sectors. 

3) Necessary steps should be taken to reduce the 

volatility of external aid from state to state. 

4) Political commitment for Education should be 

given more priority in the five-year plans and 

yearly Budget. 

5) Universal education infrastructure and health 

insurance coverage should be broad-based and 

managed professionally. 
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6) To achieve the6% level of education 

expenditure, the Govt. of India should generate 

an alternative source of finance from external 

grants and alternative tax revenue. 

7)  More emphasis should be given on the Public 

Private Partnership (PPP) approach, which 

ultimately filled the gap in the field of social 

sector. 
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