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Causal Relationship between
Government Revenue and Spending in Nepal

Hem Raj Lamichhane'

Abstract

The reversc income ond expenditure of the government of Nepal is reviewed
ond anahvzed. Service and fumction wise current expendiiure and capiial
expenditure and tax and non-1ax revenue is focused for the study. The major
sources of revenwe of government of Nepal are tax on income, profits and
capital gain, taxes on payroll and workforce, tax on property, lax on goods
and services, tax on international rrade and transaction and non-tax revenues
are collected from property income, sale of goods and services, penalties, fines
ané forfeinure etc. The main objective of the study is to examine the causal
relationskip berween governmen! r and spending/expenditure of
s of Nepal. Aug 1 Dickey-Fuller test (ADF testing) is applied
o examine the wmit roof test. Granger Causality Tests (VAR approaches) is
wsed 1o see the cowsality of the variables. The model is not suffering from
serial correlation in residual. It does not have heteroskedasticity and residuals
are normally distributed The study found that the variables are co-integrated
«and have long run association among all three variables i.e. total expenditure,
tax revere and non-tax revenue. Therefore the restricted VAR that is Vector
Error Correction Model (VECM) is run. It is also found that there is long run

tax and non-lax revenue to lotal expenditure. The total
axpenditure lag | and lag 2 can jointly cause non-tax revenue meaning that
total expenditure can affect the non-tax revenue.

Key words: Public Revenue Income, Expenditure, Granger Causality, Co-
imtegration, Augmenied Dickey-Fuller Test.

Introduction

Public expenditure does have important role in functioning of the ec y. In order 0
study the component of govemment expenditure, Musgrave (1966) divided total public
expenditure into defense and civilian expenditure. The civilian expenditures are furtlicr
classified into public capital formation such as transportation, irrigation etc, und publn
consumption such as cducation, health, safety etc., and transfer. The public capital forme
15 &n important aspect at the early stage of development because benefits of such myvestn. !
are largely extemnal. The demographic factors and the size of population are an unpor!
determinant of the level of expenditure and share of public expenditure. The derund 17
transfer expenditure increases with the growing sense of social responsibility for the vl
GI'M Therefore, both economic and non-economic factors must be consde
while making public expenditure in the name of citizen. There is a significant ympat o
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government budget deficit on national economy. The fiscal imbalance plays critical le to
reduce national savings and tends to shrink economic growth. Therefore, the result of the
decreasing of fiscal deficit by reducing government expenditures and/or rarsing tax and not
{ax revenues leads to encourage and inspire economic growth in the country. Determmation
of the interdependence relationship between government revenue and expenditure (fwo major
macroeconomic variables) would help policy makers to iden he swurce of any fiscal
imbalances that might exist. As a result, this would facilitate efforts to develop a appropriate
policy and approach for fiscal reforms. Thus, the amalyzing of relationship between
government expenditure and government revenue does have special mterest. However, thers
is empirically debatable issue in the field of public finance about the causal relationship
between government revenue and expenditure (Eia & Mbazima, 200%)

Literature Review
Theoretical Perspective

There are four main hypotheses that help to illustrate the relationship betwesn public
revenues and spending. The first one is the tax-and-spend hypothesis (Friedman, 1978),
which stresses that raising taxes will lead to more governmemt spending  Sumlarly,
Buchanan and Wagner (1977) state that when govemnment spending is financed by other
means than direct taxation, the ultimate outcome is higher budget deficits due to the
fiscal illusion resulting from the incorrectly low perception of the price of government
spending that is followed by increased demand for public goods and services. A cut in tax
leads to higher deficits, which should influznce government to reduce its level of spending or
increase budget deficits. In other word, higher budget deficits will occurs when tax revenue
will decline and government spending will increase. So the soluton of budget deficit 1s 1o
increase in taxes (Moalusi, 2004). The tax leads government expenditure but that the
direction of causal relationship is negative (Buch and Eagner, 1978).

The second hypothesis is known a5 the spend-and-tax hypethesis which was ongmated
by Peacock and Wiseman (1979). According to them, the temporary increases in government
spending as a result of economic and political crises lead to permanent increases
government revenues. This hypothesis is consistent with Barro's (1974) view that today’s
deficit-financed spending means increased tax liabilities in the future. The third hypothesis
proposed by Musgrave (1966) and Meltzer and Richard (1981), is called the fiscal
synchronization hypothesis. According to this hypothesis, govenments may change
expenditure and taxes concurrently. It means that there is bidirectional causality berween
government expenditre and revenue. This hypothesis believes that today's deficit finances
government's expenditure results future tax increase (Narayan, 2003). The fourth one 15 the
institutional separation hypothesis which is also called fiscal meutrality school, inroduced
by Baghestani and McNown (1994), in which government revenues and spending are
argued 10 be independent from each other due to the independent functions of the
executive and legislative branches of the government.

More specifically, the problem of budget deficits can be avoided by implementing
policies that stimulate government revenue if the “revenue-and-spend” hypothesis holds.
Subsequently, if bi-directional causality does not hold, then govemment revenue decisions
are made independently from govemment expenditure decisions. Third, if the “spend-
revenue™ hypothesis exists, then government spends first and pay for this spending later by
fasing revenues (PK, Narayan and 8. Narayan, 2006).
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Estimation of Models

The coefficients of tax revenue and non-tax revenue are found signiﬁca:{t at 5%
confidence interval because their p value is less than alpha value 0.05. The diagnostic factors
of wlerance and variance inflation factor (VIF) help to examine he multi-collincarlfy among
the independent variables. The value of tolerance of both variables is 0.25 which is greater
than 0.1 and VTF value 39.417 is also greater than 10. So, it can be said there is problem of
multi-collinearity of two independent vanables (table 4).

Table 4: Coefficients of Model 1:
LNTOT_EXP=a2+$,LNTAX_REV +§,LNNON_T_REV +e

d Ized Caollinearity
Model Coefficients CoefMicients t Sig. Statistics
B__ | Std. Error Beta Tolerance | VIF
{ Constamt) 1.975 168 11.751 {.000
I | Lotot tax rev S5B8 088 645 | 6.714 |.000 025139417
Latot Noo tax rev | 328 089 354 | 3.680.001 025 39417

Note: Dependent Variable: Lntot_exp

The fitted equation for model 1 from Table 4 is
Total expenditure = 1.975 + 588 Tax Revenue + 328 Non-Tax Revenue
(0.088) (0.089)

In the fitted equation, the t-statistic for estimated f3; is 0.588/0.088=6.68>2, and t-statistic
for estimated f, is 0.328/0.089=3.68>2. Therefore, it can confidently say that the true
relationship between total expenditure and tax and non-tax revenue is very positive. The Beta
value of standardized coefficient of tax revenue .645 is greater than the coefficient of non-tax
revenue 354 meaning that there is stronger relationship b total diture and tax
revenue as compare 1o total expenditure and non-tax revenue. The un-standardized
coefficient shows that the total expenditure increased by .588 million rupees for every one
million rupee increase in tax revenue and the total expenditure increases by .328 million
rupees for every one million increases in non-tax revenue (table 4).

The coefficients of tax revenue and non-tax revenue are found significant at 5%
confidence interval because their p-values are 0.000 and 0.005 are less than alpha value 0.05.
The value of tolerance of both variables is 0.25 which is greater than 0.1 and VIF value
40.317 is also greater than 10. So, it can be said there is problem of multi-collinearity of 1wo
independent variables (table 5).

Table 5: Coefficients of Model 2:
LNTOT_EXP=a+B,LNTAX_REV (-1) +B,LNNON_T_REV (-1)+e

m dardizod g dized Collinearity |
Model CoelMiclents Coefficients t Sig. Statistics
B | Sud. Error Beta Tolerance | VII
Constant) 2.152 186 11.564 |.000 5
1| DLatot non tax_rev| 283 096 310 2961 |.005 025 | 40317
DLn tax rey £23 095 687]  6.556].000 025 | 40.317)

Nate: Dependent Variable: Log total diture, value of indey

is in one period lag.
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The fitted equation for model 2 from Table § is
Total expenditure = 2.152 + 623 Tax Revenue + 283 Non-Tax Revenue
(0.095) (0.096)

In the above fitted equation, the t-statistic for estimated £, is 0.623/0.095= 6.5895>2, and
t-statistic for estimated §, is 0.283/0.096= 2.947>2. Therefore, it can be confidently said that
the true relationship between total expenditure and tax and non-tax revenue is very positive.
This means that there is no problem of multi-collinearity. The un-standardized coefficient
shows that the total expenditure increased by .623 million rupess for every one million rupee
increase in tax revenue and the total expenditure increases by .283 million rupess for every
one million increases in non-tax revenue (table 5).

Table 6: Coefficients Model 3: LNTOT_EXP=a+§;LNTOT_REV-+e

Unstandardized | Standardized :
Model CoeMicleats Coeflicients | ¢t | sig, | Colinearity Statistics
B Std. Error Beta Tolerance | VIF

| [(Constanty [ 1362 142 9615|000
Latotrev | _ 911 014 995| 63.276] 0001 _ LOD0| _ 1.000

Note: Dependent Variable: Long total expenditure (Lntot_exp)

The fitted equation for model 3 from Table 6 is
Total expenditure = 1,362 + 911 total revenue
(0.014)

In the fitted equation in table 6, the t-statistic for estimated 8, is 0.911/0.014=65.071>2.
Therefore, it can be confidently said that the true relationship between total expenditure and
total revenue is very positive. The coefficient of total tax revenue is found significant at 5%
confidence interval because the p-values is 0.000 which is less than 0.05. There is only one
independent variable. So, there will not be problem of multi-collinearity in this model. The
value of tolerance and VIF is one. The un-standardized coefficient shows that the total
expenditure increased by .911 million rupees for every one million rupee increase in total
revenue (table 6).

Table 7: Coefficients Model 4:
LNTOT_EXP=a+B,LNTOT_REV(-1)+¢

Unstandardized Standardized Collinearity
Coeflicients CoelMicients t Sig. |  Statistics |
B Std. Error Beta Tolerance | VIF
1.580 147 10.761] .000
903 015 995] 60,044 000 1.000 |  1.000

Note: Dependent Variable: Log total expenditure and value of independent variables is in one period lag

The fitted equation for model 4 from Table 7 is
Total expenditure = 1.580 +.903 total revenue
(0.015)
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1. &Yt = f, = IV,_, +ai + et (equation 1) > intercept/constant only (Model 1)

2 AVt =f, < f,y, + IV, ;e + ai + et (equation 2) > trend and intercept/
constant (Model 2)

3 AY: =2V, , +ai +et (equation 3) > no trend, no intercept/constant (Model 3)

Hypothesis H,=Variable is not stationary or got unit root; Hypothesis H,=Variable is
stanonary All the three model must be satisfied 10 1ake a decision whether the particular
vanizble has umi root or nol To make the variable stationary, we should go for first order
differencing. If scries is stationary at level, it is not needed to go for first differencing.
Adversely, if senies 15 not stationary at level, it is needed to go for first differencing. It can be
sand that series 1s non-stabionary at level but stationary at first difference. So, it is integrated
of order one or simply can say that it is 1 (1) series. If the error terms are found to be
stationary | (0) at their levels, using Engle and Granger critical values, then the regression of
the eguation will not be spurious.

There are mainly wo approaches of testing Unit Root. If the p-value is less than or equal
1o & specified sipnificance level, ofien 0.05 (5%) or 0.01 (1%) and even 0.1 (10%), the null
hypothesis 15 rejected, 1t means that the variable is stationary. If the p-value is greater than
5%, null hypothesis can't be rejected ing that null hypothesis is accepted, null got unit
root. In om:r word, variable is not munnary Table 20 shows that p values of all thrcc
vanizbles are greater than 5% at level series. So, the null hypothesis cannot be rej
meaning that alternative hypothesis is accepted. [t means that I]lm is unit root problem in a!l
vanzhles (tble 18).

Table 18: Augmented Dickey-Fuller Test (ADF Testing) Statistic

Null Hypothesis: LNTOT_EXPhasa | Null Hypothesis: LNTOT_EXP has a

ADF.n_st Siatistic unit root at level unit root at first difference
e c'fx;""" Ol Mode) | Model "L Model3 | Model 1 | Model2 1 ngoqe) 3
COREUR | e Ticuidl], 00 || Consiant“|p o rend]  Diooo
ADF test staustic | -2.013142 -1.829450 | 2955781 | 4.271765 | -4.420682 | -2.074173
Critical 1% Jevel | -1.615568 -4.226815 |-2.62896]1 | -3.621023 -4.226815 | -2.62896]
J'm 5% level |-2941145 | -3536601 [-1.950117 | -2.943427 | -3.536601 [ -1.950117
104 level | -2.609066 -3.200320 |-1.611339 | -2.610263 | -3.200320 | -1.611339
P value 0.2502 0.6700 | 0.9988 0.0018 0.0061 0.0381
Coefficient of
Lmr_'f]E:: £.016253 -0.116024 | 0.007203 | -0.096016 | -0.737986 | -0179708
DiLntot exp (-1))

Nute: An esterisk * denotes MacKinnon (1996) one-sided p-values.
Source: Author's calculation from the original data received from Economic Survey of GON/MOF.

If the critical value at 1%, 5% and 10% is less than ADF test statistic in absolute value, it
can be rejected null hypothesis and can be claimed that variable is stationary. The Table 18
indicates that, at level, the critical value at level 1%, 5% and 10% is found greater that ADF
lest statistics in absolute term (value), The p value is also greater than 5 percent of all three
models al level. So we cannot reject the null hypothesis meaning that there is unit root
problem in all variables. The guideline is that the coefficient of dependent variable must be
negative 1o be the viable variable in the model. It is found that there is negative value of all
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cocfficient at level so all three variables are viable. But we can see differemt scenario at first
difference. The absolute value of test statistic 4.27 is greater that critical value 2.94 ar 5%
Ie\rel and lhe probnbnlnr.y value (p) 0. 01% is less the 5% so the null hypothesis is rejected and

e hyp d g that the first difference of log total expenditurz is
stationary. The cuel'ﬁmenl of variable D(LN’TOT EXP(-1)) is -0.696016, meaning that the
coefTicient indicates that the model is viable. The same results are found in mode! 2 and 3
also so the model has no unit root or the data is stationary at first difference.

Conclusions

Decision is that variable total expenditure at level does have unit root meaning that it s
not stationary. But when the same varable is converted into first difference, then, the first
difference variable that is D(Y) or D (Lntot_exp (-1)) is stationary meaning that there is no
unit root. Now we shall use D(Y) variable in the time series model. Because, this vanable
does not have unit root, meaning that this variable is stationary.

The main objective of this study was to test for Granger-causality between the spending
and revenue (tax and non-tax) of Government of Nepal based on the last 39 years data base
prepamd by Ministry of Fumnoe This study finds that there is a very strong and positive

b total sp g and tax (99.4%) and total spcndmg and non-tax
reve'rme (99%). The model is founﬂ good ﬁt in first difference. The study also finds that there
is a unidirectional Granger-causality g from govemment spending to tax revenue and
non-tax revenue to government spending hut bi-directional causality running from @x to
non- tax revenue and vice versa.
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