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this study is government should reduce unproductive government
consumption spending and give priory attention to redirecting to
productive activities.

1. INTRODUCTION

Agriculture is the dominant sector of the many underdeveloped and developing
countries’ economy. Moreover, the majorities of the population of these countries
lives in rural area and gain its livelihood directly or indirectly from agricultural
production. Thus, agriculture is considered as the key driver for mass poverty
reduction and rural development for most of the developing world (Akroyd and
Smith, 2007; Jhingan, 2008; Alain and Elisabeth, 2010; World Bank, 2008). Most of
the development economists i 1950’s undermines the real contribution of the
agricultural sector to the overall economic growth, but now many researchers
acknowledge the fact that agriculture remains the source of economic growth in
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developing world IMF, 2013; and De Janvry Sadoulet., 2009). Furthermore, past
studies have shown sufficient evidence that agricultural revolution is more pro-poor
than industrial sector and an important pre-condition for economic growth,
particularly in developing countries ( Diao e7a/, 2010, DFID, 2004). Hence, improving
the agricultural sector in developing countries must be a top priority and competent
government policy instruments must be in place to drive cost-effective public
spending to this sector (Apata ez al., 2016).

In fact, the government’s economic development strategy in India calls for
agriculture development and industrialization in the various Five-Year Plans ;
promoting economic transformation in least industrialized states will depend largely
on stimulating the agricultural sector. The intention of this strategy is improving the
productivity of peasant agriculture by initially improving existing crop husbandry
practices and techniques, developing irrigation and provision of fertilizers and agro-
chemicals and increasing farm sizes and making more suitable for mechanization
and hence to attain fast and broad-based development.

Bihar is one of the Indian state lying consistently at the lower rung of industrial
development . Thus, Bihar’s public expenditure policy 1s at the heart of the policy
measures intended to translate the strategy of agriculture development and
industrialization into reality and gives subjective distinction to pro-poor and growth-
enhancing sectors in resource allocation. This high concern of the government has
been reflected in the past consecutive year’s economic performance of the state. Per
capita GDP in Bihar has been growing at about six percent on average per annum in
real terms since the last 18 years despite challenged by the natural calamities of
flood and drought. Bihar’s level of government spending as measured by absolute
value and as a percentage of gross domestic products (GDP) have experienced an
upward trend since 1981. In addition, in the year 2017, it reached the level of about
seven times as much as the spending during 1982.

However few empirical studies on public expenditure have focused on the
impact of government spending on economic growth. In general, these studies
are regarded as in two broad categories. The first set of papers explores how the
size of overall public expenditure or public investment affects growth or rural
welfare. The second set of papers seeks to trace spending in one economic sector
to outcome in that sector, or broader welfare measure. Much of the literature tries
to explore the decline in national poverty has focused on agricultural growth and
food price policies and have not given special consideration to spending on the
agricultural sector However, little attention has been given to the role of government
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spending on the agricultural sector in improving the per capita GDP of the Bihar’s
economy.

2. LITERATURE REVIEW

Peter and Lyndon (2015) investigated the effect of agriculture spending on economic
growth in Nigeria over a period from 1977 to 2010 with a particular focus on sectional
expenditure analysis. The study used ex-post facto research design and employs
some econometric techniques such as Augmented Dickey-Fuller (ADF) and Phillips
Perron (PP) unit root tests, as well as Johansen Co integration and followed by
Error Correction Model (ECM) tests. The results revealed that real GDP was
particularly influenced by changes in agriculture expenditure, inflation rate, interest
rate, and exchange rate, these variables as they stand contributes or promotes
economic growth in Nigeria.

Fan and Rao (2003) examined the impact of different types of government
spending on overall GDP growth across 43 developing countries during the period
from 1980 to 1998 using the OLS method and found mixed result. In Africa, public
spending on agriculture and health was particulatly strong on promoting economic
growth. Among all types of government expenditures: agriculture, education, and
defense contributed positively to economic growth in Asia. In Latin America, health
expenditure had a positive growth-promoting effect. Structural adjustment programs
had a positive growth-promoting effect in Asiaand Latin America, but notin Africa.
In fact, structural adjustment programs hurt economic development in Africa.

Cletus and Sunday (2018) also carried out a study on government expenditure
on agriculture and economic growth in Nigeria over the period from 1985 to 2015
by employing multiple regression analysis and Johansen co-integration test. The
multiple regression results of the study revealed that there exists a positive and
significant relationship between government expenditure on agriculture and economic
growth 1n Nigeria. The Johansen co integration test result shows that the trace test
statistics and the max- eigenvalue test indicates co-integrating equations respectively
at 5% level, on the conclusion, there exists along-run relationship among the variables.

Abdu and Melesse (2014) analyzed the relationship between real gross domestic
product and various composition of public expenditure like agriculture, education,
health, transport and communication, urban development and housing, total capital
expenditure and total recurrent expenditure in Ethiopia using a Co-integration error
correction model. The results indicated that the various types of government spending
had a different impact on economic growth. Expenditure on health and total capital
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expenditure are both positive and statistically significant in explaining the growth of
the Ethiopian economy. However, Expenditure on agriculture, education, health,
transport and communication, urban development and housing, and total recurrent
expenditure are statistically insignificant. However, the main weakness of the study
1s the failure to address the problem of multicollinearity. Since each sector expenditure
1s the composition of recurrent and capital expenditure, it may happen that two or
more variables giving rise to the same piece of information are included, that is, they
may have redundant information or unnecessarily included related variables. The
value of R? 1s good, meaning independent variables explain the variation in real
GDP. Also, the F-statistic is significant at the 1% level of significance. Thus, the
linear regression model is adequate. However, few of the estimated regression
coefficients are insignificant at the conventional levels of significance.

Another study was undertaken by Chandio ¢ a/, (2016) also investigated the
impact of government expenditure on the agricultural sector and economic growth
in Pakistan over the period 1983-2011 with time series data by taking on unit root
test, Johansen Co-integration test and Ordinary Least Square (OLS) technique as
analytical tools to analyse the data. They found that there exists a long-run relationship
among government expenditure on agriculture, agricultural output and economic
growth in Pakistan. On the other hand, the empirical results of the regression analysis
revealed that agricultural output, government expenditure have a significant influence
on the economic growth of Pakistan. Moreover , the agriculture sector is still
confronting some challenges like inadequate funding, underdeveloped infrastructure,
poor agriculture marketing, and a shortage of irrigation under the Pakistan context.

Apata et al, (2016) made a comparative analysis of Nigerian and Malaysian to
explore public spending and agricultural growth over the period 1970-2010 to answer
two precise questions: 1. a policy setting under which public spending contributes to
agricultural growth? and 2. public spending mechanisms that has a clearer and longer-
lasting influence on agricultural growth?

By using fixed effects model they found that government expenditures as a
percentage of GDP in Nigeria witnessed massive public funding in agriculture in
the 1960s-1980s but the decline in 1990s-2010, while Malaysian experienced
consistency, both in public funding in agriculture and growth. Malaysia has the better
management system in terms of the components of growth than Nigeria. They also
showed that Malaysia reflects a clear predominance of productive spending, which
1s sustained through the decades of analysis, while Nigeria predominance of
unproductive spending.
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3. RESEARCH DESIGN AND DATA

In order to examine the relationship between government spending on the agricultural
sector and per capita real GDP in the Bihat’s context, this study employed annual
time-series data for the period 1980 to 2017. The variables under consideration are
per capita GDP, government expenditure on the agricultural sector, gross fixed capital
formation, and labor force.

The production function takes the form:
va = F(Kf’ A/ Lf) (1)
The most commonly used form of the Solow growth model with a constant
return to scale 1s Cobb-Douglas production function (Chatles, 1998) and it is the
good first approximation to the actual production function ( Romer, 20006). Therefore

the production function 1s given by

Y=K{AL"™ 0<a <1 @)
The standard aggregate production function can be modified to include the

total government expenditure on the agricultural sector (GEA) and economic growth
proxies by per capita real GDP). Hence the production function is rewritten as:

PCRGDP, = AGEA, GFKF, LF) 3)
Where: PCRGDP,is per capita real Gross Domestic Product.
GFKF, 1s Gross fixed capital formation at period t.
GEA, 1s Government Expenditure on Agricultural sector.
LF is Labor force.

Since a typical neoclassical growth model assumes Cobb-Douglas production
function with exponential form

PCRGDP, = GEAP GFKE" LF 4

The equation (4) 1s transformed into to log model in order to make equation it
linear and rewritten as;

PCRGDP, = o+ B, WGEA, + B, hGFKF, + B.JuLF + 5)

Where /z refers the natural logarithm of the variables, o implies intercept
parameter, B, B2... the elasticity’s of the respective variables and u, entails white
notise error term which is independent of all other explanatory variable and indicates
the influence of all other factors which are not included in the model.
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Data on Gross Domestic Product; Government Expenditure on Agriculture
sector; and Labour Force were sourced from various concerned State government
Departments. However, series worked out by (Sinha, J. K. & A. K. Sinha, 2020)
for Gross Fixed Capital Formation for the period1980-2017 were utilized in this
study.

4. EMPIRICAL RESULTS

The average per capita real GDP (at 2004-05 prices) of Bihar from 1980 to 2017
was Rs 7763.13 and the standard deviation was approximately 3110.9 . This value
oscillates between Rs 5757 as a minimum and Rs 16928 as a maximum value. The
mean of government expenditure on agricultural was Rs.46465.1 lakh and varies
from Rs 23852.9 to Rs 59461.2 lakh with a standard deviation of 1523.0 lakh. With
regard to gross fixed capital formation, the government spends Rs 32312.3 lakh on
average on the considered years and the standard deviation was 173407.8. This
spending lies in the range of Rs 67881.5 to 16066.82 lakh. The mean value of the
labor force 1s about 34.8 million people with the standard deviation was 11.7 people.
This group of people ranged between about 28.9 as a minimum and approximately
43.6 million as a maximum number of people. Table1 reports the descriptive statistics
of these variables.

Table 1: Descriptive statistics in real terms (1982-2017)

PCRGDP GEA GFKF EL

(Ry) (Rs Lakh) (Rs Lakh) (million)

Mean 7763.13 46465.1 123122.3 34.8
Median 6340.75 40095.8 44470.8 33.0
Maximum 16928.36 59461.2 67881.5 43.6
Minimum 5757.61 23852.9 16066.8 28.9
Std. Dew. 3110.90 1523.3 173407.8 11.7

Source: Computation using E Views version 9

ADF and the PP test statistics for the first difference for all variables
were analyzed and were found to be less than the critical values at 1%, 5%,
and 10% significance level. This tells that the first-differenced series are
stationary, meaning that both series are integrated of order one. Table 2 and 3 show
the result.



Government Spending and Capital Formation in Economic Growth of Agricultural... 143

Table 2: Augmented Dickey-Fuller Unit root test results at a

Level and First difference

Variables Ar Levels First Difference
-Statistics Critical values 1-Statistics Critical values
PCRGDP -0.683672 1% -4.243644 -5.448571** 1% -4.252879
(0.9666) 5% -3.544284 (0.0005) 5% -3.548490
10% -3.204699 10% -3.207094
IhGEA -1.425254 1% -4.243644 -6.098055* 1% -4.252879
(0.8356) 5% -3.544284 (0.0001) 5% -3.548490
10%-3.20469 10%-3.207094
InLF -1.821101 1% -4.252879 -3.810028"* 1% -4.309824
(0.6723) 5% -3.548490 (0.0305) 5% -3.574244
10%-3.207094 10%-3.221728
IhnGFKF -1.286261 1% -4.243644 -7.253547* 1% -4.252879
(0.8749) 5% -3.544284 (0.0000) 5% -3.548490

10%-3.20469

10%-3.207094

Source: Computation using E Views version 9

Nore:  *and ** indicates the level of significance at 1 and 5%, respectively.

Table 3: Phillips-Perron Unit root test results at a Level and

First difference

Variables Ar Levels First Difference
r-Statistics Critical values r-Statistics Critical values
mPCRGDP -0.523788 1% -4.243644 -6.109656* 1% -4.252879
(0.9775) 5%-3.544284 (0.0001) 5% -3.548490
10% -3.20469 10% -3.207094
hGEA -1.399517 1% -4.243644 -6.164276* 1% -4.252879
(0.8436) 5% -3.544284 (0.0001) 5% -3.548490
10%-3.204699 10%-3.207094
InLF -1.821101 1%-4.252879 -3.810028** 1% -4.309824
(0.6723) 5% -3.548490 (0.0305) 5%-3.574244
10% -3.207094 10%-3.221728
InGFKF -1.116847 1% -4.243644 -9.116611* 1% -4.252879
(0.91106) 5% -3.544284 (0.0000) 5% -3.548490

10% -3.204699

10% -3.207094

Sonrce: Computation using E Views version 9

Note: * and ** indicates the level of significance at 1 and 5%, respectively.
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Table 3: Phillips-Perron Unit root test results at a Level and First difference

Variables Ar Levels First Difference
-Statistics Critical values -Statistics Critical values
PCRGDP -0.523788 1% -4.243644 -6.109656* 1% -4.252879
(0.9775) 5%-3.544284 (0.0001) 5% -3.548490
10% -3.20469 10% -3.207094
IhGEA -1.399517 1% -4.243644 -6.164276* 1% -4.252879
(0.8430) 5% -3.544284 (0.0001) 5% -3.548490
10%-3.204699 10%-3.207094
-1.321981 1% -4.243644 -5.048878** 1% -4.252879
WLF 1.821101 1%-4.252879 ~3.810028+* 1% -4.309824
(0.6723) 5% -3.548490 (0.0305) 5%-3.574244
10% -3.207094 10%-3221728
InGFKF -1.116847 1% -4.243644 -9.116611* 1% -4.252879
(0.9116) 5% -3.544284 (0.0000) 5% -3.548490
10% -3.204699 10% -3.207094

Source:  Computation using E Views version 9

Note:  * and ** indicates the level of significance at 1 and 5%, respectively.

Results of Co- integration analysis using the Johansen maximum likelthood
procedure are summarized in Table - 4. The existence of a co integration vector is
pointed out by a trace test and max- Figen value since the t-test value exceeds the
critical value at 5% level of significance. The trace statistic value in the table below
implies that we can reject the null hypothesis of no cointegration vector at the 5
percent significant level. The maximum Eigenvalue test makes the confirmation of
this result .The trace statistics and maximum eigenvalue explain two different
cointegrating vectors at the 5% critical value in the system. Infrequently, if the trace
and the maximum eigenvalue test statistics yield an inconsistent result, the trace
statistics is more robust than the maximum eigenvalue statistics in testing for co-
mntegration (Luintel and Khan, 1999). Therefore, there are two cointegrating equations
existin the model having a meaningful long run or equilibrium relationship between
the variables under consideration; consequentially, this necessitates the use of
restricted VAR 1.e. Vector Error Correction Model.

Table 5 below shows that Gross fixed capital formation has a positive and
significant impact on per capita real GDP. It implies that 1 gross percentincrease in
real gross fixed capital formation leads to around a 0.22 percent increase in real
GDP, all other things remains constant. This 1s in line with the findings of Ewubare
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Table 4: Results of Johansen Co integration Test

Null Alternative Tests
Hypothesis Hypothesis Trace Statistics 5% Critical valne
=0 =1 84.29434* 69.81889
=1 =2 49.41249* 47.85613
Max- Eigen value (AMax) 5% Critical value
Statistics
=0 =1 34.88185* 33.87687

Sonrce: Computation using E Views version 9
* Rejection of the null hypothesis at 5 % critical value

and Eyitope (2015) in Nigeria; Dritsakis (20006); Yasin (2000) in Sub-Saharan Africa;
and Alexiou (2009) in South Fastern Europe who concluded that the existence of a
long-run positive relationship between gross fixed capital formation and per capita
real GDP. This result is also supported by economic theories which say the higher
level of capital accumulation will be associated with higher per capita output (Charles,
1998). On the other hand, the main explanatory variable; government expenditure
on the agricultural sector has an insignificant effect on the per capita real GDP,
which did not conform to the a priori expectation of a positive linkage between
agricultural expenditure and economic growth. This hints at that the real government
consumption expenditure on the agricultural sector (mostly on wages and salaries
for the development agents and recurrent expenditure in the sector) 1s very dominant.
In such a circumstance, the spending on the sector may not help the growth of the
per capita GDP.

Another result of the estimation of the long-run model is the insignificant
effect of thelabor force, which is proxied by population aged between 15 and 59, on

Table 5 : Long run estimate

Co-integration Log likelihood 288.5532
Equation(s):

Normalized co-integrating coefficients (standard error in parentheses)

LNPCRGDP LNGEA LNGFKF LNEL
1.000000 -0.248766 -0.223766 1537385
(0.03806) (0.03844) (0.20170)

Source: Computation using E Views version 9
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the growth of per capita RGDP. This indicates that while the Bihar economy
comprises pertinent labor for the production of goods and services under this
specified period, most of them are unskilled labors which in turn depend on vagaries
of nature (availability of rainfall). Thus, its productivity is not as much as expected.
This result is in line with Lewis (1954) two sector development model, the marginal
productivity of surplus labor in the agricultural sector has a minor effect on the long
run growth pattern.

Short-run relationship between nonintegrated vanables are shown in Table 6 .
Therefore, the table below shows that the model is a good fit to the data by the F test
(p-value = 0.000216 < 1%). Meaning that, the explanatory variables as a group are
significantly able to explain the variabilityin the dependent variable, which is indicated
by the F-statistic. Likewise, the Error Correction Model (ECM) is not a spurious
regression or model as the computed values of R* (0.546438) is lower than Durbin
Watson Statistics (1.474698) which indicates that there is no evidence of first-order
serial correlation. Similar to the long-run the short run estimate indicates that
government expenditure on the agricultural sector has an insignificant effect on the
per capita real GDP. Per capita real GDP increases by Rs 0.24 in the short run for a
unit increase in Gross Fixed Capital Formation (GFCE). Thus GFCE has a substantial
effect on the per capita real GDP. The table also shows that the estimated error
correction term is significant at 1 percent level and carries a significant expected sign.
The negative sign of the error correction term suggests that any shock in the system
will return back to its long-run path. The speed of adjustment to restore long-run
equilibrium 1s 33% percent per year. Meaning that, 33 percent of the deviation of the
per capita real GDP from its long-run equilibium level 1s corrected each year. This
speed of adjustment suggesting that, it will take almost three years (ie., 1/0.33) to
completely recover from a single shock and restore long-run equilibrium.

Table 6: Error Correction Model with AInPCRGDP as a dependent variable

Variables Coefficients Standard Errors T-statistics Probabilities
C 0.007041 0.110514 0.063713 0.9496
D(LNEL) -0.146930 3.446062 -0.042637 0.9663
D(ILNGEA) 0.003682 0.039308 0.093658 0.9260
DINGFKF) 0.242708 0.046321 5239654 0.0000%*
ECT(-1) -0.332325 0.132199 -2.513827 0.0177**

R-squared 0.546438, F-statistic 6.987676, Prob (F-statistic) 0.000216, Durbin-Watson stat 1.474698.

Sonrce: Computation using E Views version 9
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Furthermore, the cumulative sum (CUSUM) and the cumulative sum of squares
(CUSUMQ)) applied to analyze the stability of the long-run coefficients together
with the short-run dynamics. The results clearly indicated the absence of any instability
of the coefficients during the investigation period because the plots of the two
statistics 1 figure (1) below are confined within the 5% critical bounds pertaining to
the parameter stability.

T N 0.0

03 - 2T

"""""" T e S s o o o o e e e e e e I S e
92 94 96 98 00 02 04 06 08 10 12 14 16

—— cusum 5% Signifi
6 Significance | [~ cusuMof squares - 5% Significance

Figure 1: Plots of CUSUM and CUSUMAQ statistics

5. CONCLUSION AND POLICY IMPLICATIONS

This study investigates the relationship between government expenditure on the
agricultural sector and economic growth in Bihar through the usual neoclassical
production function and specifying the empirical model by incorporating additional
exogenous variables, which affect per capita real GDP, such as gross government
spending on the agnicultural sector .

ADF and PP unit root tests result show that the time series variables incorporated
in this study display consistent trend over the period, and they accept the null
hypothesis of non-stationary in levels. However, the null hypothesis at first difference
1s rejected hence all the variables become stationary. The result indicates that all the
variables are nonintegrated. It means that there is a valid long-run relationship between
public expenditure on the agricultural sector and real per capita GDP in Bihar.

The long-run estimate result shows that government spending on the agricultural
sector has an insignificant effect on the per capita real GDP. This unexpected result
suggests that the real government consumption expenditure on the agricultural sector
(mostly onwages and salaries for the development agents and recurrent expenditure
in the sector) is very dominant. The long-run analysis also revealed that gross fixed
capital formation has a positive and significant impact on real per capita GDP. This
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1s related to the neoclassical growth theory which argues that capital formation is
the prominent determinant for those countries far away from their steady state.

The short-run estimates, on the other hand, the short-run dynamics of the
error correction model (ECM) is a good fit to the data by the F test. Meaning that,
the explanatory variables as a group are significantly able to explain the variability in
the dependent variable. Likewise the long-run, the main driving force behind short
run per capita real GDP 1s gross fixed capital formation. Here also government
spending on the agricultural sector 1s statistically insignificant. The short-run dynamics
of the error correction model (ECM) result show that the estimated error correction
term is significant at 1 percent level and carries a significant expected sign. It indicates
that for any shock occurring in the economy, the per capita real GDP will converge
to its long-run equilibrium.

This study revealed that government spending on the agricultural sector has an
msignificant effect both in the-long run and short-run periods. While agriculture is
the dominant sector and the majority of rural society engaged in this sector, hence
it needs it 1s important to reduce unproductive government consumption spending
habit. As such, the government should give attention to redirecting to productive
activities. This will stimulate activities in the economic sectors and, perhaps, converse
the insignificant etfect of on economic growth.

Economic theory as well as empirical experience confirm that the significant
differences in the level of economic development and rates of economic growth
among countries or in the same countries over time are, to a great extent, interrelated
with the differences that exist in the level and composition of the capital stock
(Saleh, 1997). The gross tixed capital formation will impact positively and significantly
on per capita real GDP in Bihar during the period under review as well. This result
seems to imply that the government should have to build-up capital stock by the
accumulation of capital formation regularly done in order to improve the per capita
real GDP of the country. The labor force which 1s proxies by population aged between
15 and 59 has insignificant effect on the growth of per capita real GDP. Hence,
improving the productivity of the labor force through technical and vocational
trainings or else via adult education should have to be the prominent task for the
concerned bodies.
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