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AbstracL Thepublic sector has become increasinglv

importantin the modern market economies oftoday.
According loAdolph IVagner (1959), al anygiven

limepublic expcnditiires reflect the requirements of
the prex'ailing economic situation in a country.

Changes in these expendilures signáis structura!

changes in the national economy. IVagnerbased this

Olí the income elaslicities ofdemandfor services

provided by the governmení, and the encroachmeni
ofthe public sector on the prívate sector in the
course ofeconomic development. Thefocus ofthis

study is on both ofthese considerations. An

empirical study on the income eiasticiíies ofdemand

for public goods in India is conductedfor the 1955-
¡983 post-independence period. The second

consideration follows the income elaslicity test thus
completing an empirical test ofIVagner 's Law.

Introduction

In ihe mixed economic systems of modem markcl

economies. ihe role of the public sector has in-
crcased over the last ene hundred years. This has

bccn recordcd in terms of botli the govemment's role
in satisfying public wants and the increased role of
iransfer paymcnts in prívate income (Adler et al..

1964). Studies done for ihc Unitcd States (Fabricant

and Lipsey. 1952), Germany (Andic and Vivcrka,
1964). Japan (Emi. 1963) and mosl notably, the Uni
tcd Kingdom (Peacock and Wiscman. 1961) show

c\ idence of this fact. It has since been generally ac-

cepted as a universal phenomenon (Hicks. 1966).

Adolph Wagner (1959) stalcd that at any givcn

lime, public expendilures reílcctcd the requirements

of the prevailing economic situation in a countiy.
Incrcases in these expendilures indícate social pro-

gress or changes in the slructurc of the national

economy.
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This n'ns based on tivo considerations: first, that

the income elasticitics of demand for services pro

vided by the govemment are greater than unity, and

second, that during the course of economic develop

ment. ihc public sector consiantly encroachcs on the

prívate sector (Piyor, 1966).
In analyzing the first consideration, which is the

focus of this study, Wagner dividcd govemment ex-

pendilure into two funclions. First is the justice and

power ñinction that deals with intemal and extemal

security. The second is the cultural and welfare

function, which deals with socio-cultural and eco

nomic expendilures (Reddy, 1972).

Regarding the formcr, Wagner statcd that military

forces in such economies, oven without their ag-

gressive aspects, takc on a preventivo role which re-

quires increasingly largo standing armies, even in

peacetime. The lalter function, according to Wagner,
impiics that larger expenditure on education and

public hcalth are needed with higlier GNP. This is

because education leads to productivity, which is

needed for an expanding economy. Gro\vth also

leads to urbanization, crcating problems of public

hcalth that must be addressed by the govemment.

The consumption of cultural services grow faster

than GNP, as needs of the population increase with

increased income. Along with this, bureaucralization
incrcascs with the incrcasing functions of the go

vemment (Reddy, 1972).
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The sccond consideration, namely that of public

sector cncronchmcnt on thc prívate sector, is duc to

thc consolidalion of govcrnment powcrs and brcak-

downs on llie markct mechanism (Pcacock and

Wiscman, 1961). This leads one to belicve that the

cxisiencc of thc public sector is a positivo cxiernali-

ty, which is rcflected in thc positive incomc elastici-

ty of demand for public goods. The invesligation of

whetlier this is true for a dcvcloping markct ccono-

my, such as India, completes tlie theme of this paper.

One may analytically réstate Wagner's Law as

follows: if thc income elasticity of demand for go-

vemmenl output is unit>', thcn the ratio of govcm-

meni output to total demand remains constant, If

this incomc elasticity is grealer than unily, public

expenditurcs will account for an increasing propor-

lion of total income over timo.

This 11)^011)0815 has becn empirically verified ex-
tensively for both developing and developed coun-

tries, using both time series and cross sectional data
(Andic and Viverka, 1964; Hadjimathcou, 1976;

Hinrichs. 1965; Johansen. 1965). The objcctive of

this paper is to prove that an increasing proportion

of government spcnding to total incomc is not neces-

sarily implicd by a proportionatcly greater increase
in demand causcd by a gívcn increase in per capita

income for a developing country, such as India. Al-

ternatcly statcd. the "powcr function" of go\'crnment

cxpcnditurc may domínate thc "welfarc function" in

such a case. This sludy invcstigatcs whether this is

true for India. Although thc advent of Neolibcralism

in the 1980s has had appreciable effect on the eco-

nomic policies of developing countrics. the cunent

study is not alTccted. The hypotheses tested hcre can

be statcd as "is the incomc elasticity for public goods

in India, a developing country during thc period

betwccn 1955 to 1983. greater than. less titán or

cqual to one (c.g. the Wagner effect). That is did the

Wagner effect hold for India during thc post-

independcncc years studicd.

Section 1of this study dcvelops this hypothesis af-

tcr oullining the abovc theoiy analytically. Section 11

describes thc stnictural modcl uscd, the nature and

sources of dala and the cstimation procedurc along

with thc analytical results of the study. Section líl

prcsents thc summary of results and the conclusión.

I. Thcorctícal dcvclopmcnt

The following framework for testing which Engel

curve application of Wagncr's law holds for India is

adopted hcre. The analytics basically involvc using

thc implicd Engel curve approach (Gandhi, 1971).
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The earlier stated hypothesis can be explained in the
following form:

^-^=1 (1)
dY Qg

implies

dQg Qg
dY Y

.dk
and —=0,

dt

where

Qg = government output
Y- national product

r = time index

Alternately,

^Jl.l
dY Qg

implies

dQg,Qg
dY Y

= k and —>0
di

These are graphically sho%vn below. where Uj are

community indiffcrcncc curves. These show that in

(1), public expenditurcs are normal goods and in (2),

thcy assume thc character of "superior" goods. Em-

pirical and theoretical literature (Ganti and Kolluri.

1979; Gupta, 1967; Hadjimatheou. 1976) supports

thc above. which for the purpose of this study is
treatcd compositely as a nuil hypothesis, i.e.,

for India, ^ =l and —SO
dY Qg dt

Public

Expenditurcs

(Output)

Public

Output

Hypothesis

Pntvm Output

Prívate Output
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Thc following is thc altérnate hypothesis. in which

Y is measured as Net Prívate Domestic Product. This

works as a pro.xy for Personal Disposable Income. It

is a common concepl used for Y in markel econo-

mies such as thc Unitcd States. and is more appro-
príatc for the measurcmcnt of income elasticity. Og

is measured in lerms of non-dcfense govemment e.\-

penditures:

dOg Y , ^ dk ^
—*1 and —SO

dY Qg di

After testing thc above hypothesis, the implica-

lions of the findings will be presented in the conclu-

II. Estimation

Thc time seríes data for non-defense govemment

cxpenditure (Qg) and Net Prívate Domestic Product

(K) are obtaincd from the Annual Reports on Cur-

rency and Finance of the Reserve Bank of India

(1955-83). This períod of 28 years is suffícient for

thc purpose of this study. sincc it is an cmpirícal test

of Wagncr's Law. The former item is from the

Statements in cach rcport cntitled "Reserve Receipts

and Expenditure of the Govemment of India". The }'

\ ariablc above is taken from the item "Net Domestic

Product al factor cost accruing to the prívate sector",

from thc Statements entitled "National Income and

.^Ilied Indicators". The intemational sector is ex-

cluded bccausc in India, it largely consists of go-

\ ernmcnt transactions. and also because it forms Icss

than 5% of total GNP, for the períod between 1955

and 1983, Since this study purports to test Wagner's

law for India of thc post independence era, the 28
ycar períod between 1955 and 1983 is sufllcicnt for

ilie analysis. No attempt is made hete to extrapólate

bcyond that period.

Thc data for unemployment (i.e., numbcr of un-

cmployed in each year) are obtained from the Hand-

book of Labor Statistics, Intemational Labor Office,

Gencva.

The mosl common early analyses were carried out

iising Ordinaiy Least Squarcs with time seríes

(Gupia, 1967) as well as cross sectional data
(Hinrichs, 1965; Thom, 1967). However, OLS esti

mation couid produce biased estimates, compounded

by the use of cross sectional data (Hadjimatheou,

1976).

Thc use of Indirect Least Squaies (Henning and

Tussing, 1974) on time seríes data is a more success-

ful and efíicient procedure. Analytical relationship

between prívate and public expenditure elasticity has
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been derivcd (Henning and Tussing, 1974), which is

used latcr in this paper. On that basis, an cfficient

estimation procedure has been devcloped (Ganti ef

íj/., 1979) using crrors-in-variables approach, or the

framework of regression modcls containing unob-
servable depcndcnl variables (Zellner, 1970). This

framework Icd to increascd efficiency in Wagner's
law study results on time seríes data for thc United

States (Ganti eí al., 1979).

A time seríes approach is chosen because it

matches the objective of the study, where time is an
importan!, though implicit, variable. Besides, in
general, lime serieá estimation eliminates heteroske-

dasticity which is almost a certainty in estimation
from cross-scclional data in this area oí study,

Thc following is thc structural model (Ganti el al.,

1979, Zellner 1970), tliat is used here. Like the

'conventional' rcduccd form, it involves parameter
restrictions across equations.

Consider (3) - (5):

=Y;.a*Z;i+U„ (3)

n, =í'2>í^2, (4)

Y;,=x;b (s)

Y,, Y2 = obscrved dependent variables

íj* = unobscrvablc regressor variable
X= Gxl vector of non-stochastic observables

Z = f/xl vector of non-stochastic observable ex-

planatory variables
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^1/^ ^2!= are distuibanccs for periods t
a = scalar parameter
b = Gxl vector ofparameters

/ = ^xl vector of parameters
t = Índex numbcr ofobservations.

In this paper, cquation (3) relates non-defense

government expenditures to unobservable income
and defense spending, as in Ganti and Kolluri
(1979), who use Gross Prívate Product. Here, Prívate

Net Domestíc Product (NDP = C + / - Capital Con-
sumption Allowance) ís used as the income variable

to avoid regressing part of the / and G on themselves
(thus the use ofCapital Consumption Allowance and
Net Prívate Domestíc Product). The exogenously
determined defense expenditure variable is the Z

vector in this model. Equation (4), as in Zellner
(1970), shows that the difference between expected

and measured GNP is purely stochastic, and equa
tion (S) specifies unobservable expected incomes as

a linear combination of potential GNP and business

cycle variables relating to unemployment, as in
Ganti and Kolluri (1979).

The model can be expressed explicitly assuming a

log linear ftinctional form as:

InG1 = A+ alnGP' + \nD+ C/„ (6)
lnG/' = lnG/>' (7)
In GP'= Al lnGP/+ A2 Ini5 + í/» (8)

G1 = Per Capita non-defense Government e.\-

penditures

GP'= Expected percapita prívate NDP
D = Per capita defense expenditures
B= m-u

C/=unemplqyinentratio= Natura! rale-Admírate

GP(= GPn - U

Naturalraleo/ unemployeni

The rcduced form of (6) to (8) is:

InGl = A+ aA| InGP/+ oAjlnfl + InD+ í/„ (9)
InGP= A|\nGPf+ Infl + 1/2» (10)

This Icads to computation of the interest clasticity
of government expenditures, which is directly de-
rived from cquation (9):

rflnGl InGPy
dXnGPf InGl

From (9), this cxpression is sccn to be a whcre a is

cqual to the interest clasticity of government ex

penditures.
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Sctting a =«, thenn* = 1+
n-\

1 +An
(11)

n* = Prívate income clasticity of government ex
penditures

n = estimated net prívate domestíc product clas
ticity, and

k=9.
Y

The abovc is an adaptation of the reputed Hen-
ning-Tussing (1974) measure of the total income

clasticityof governmentexpenditures.
The estimation procedure is the 2SLS LIML

technique on SAS because this technique is best
used for consistently estimating structural parame
ters for overídentified equations of a simultaneóos
equation system.

The initial block and 2SLS estimation shows evi-

dence of positivo serial correlation, by showing
computed valúes of *d' to be less than the lower

limits of the Duibin Watson statistic (dO at both the
1% and 5% levels of significance.

Thus, autocorrelation at the 1% and 5% level is

confírmed. To correct for this bias, a Cochran-Orcutt

procedure is instituted.

In Stage 1 of this procedure, o and rz are esti

mated from the following equations:

InGP, = Ao(/-/*i) + r\ lnGfJ_i ob\\nGPf^ / -

ab\r\\aGPi '-i "¿21115, - aA2rilnB,.| + F], (12)
InGl, =go(/-^"2) + r2lnGl,.i + A]lnGP,.i Air2lnGP,.i

+ A2lnD, - A2r2lnD,.i + F2, (13)

.r\ and rz ate the coefficients ofdetermination in (12)

and (13). n is found to be 0.96S996 and rz is 0.7394.

Thus, in Stage 2, equation (12) has to be rerun as
shown in (14), on the fírst difierences of the original

variables (since n is significantly cióse to unity),
dropping the intercept term 1^ using the option
NOINY in SAS. Equation (13), however, has to be
rerun aller transformingthe variables,as shownin (15).

InGP, - lnGP,.| = oAi (InGP/, - \aGPf, ,.1) +
ab-¡(¡\aBrlnB|.i) (14)
InGl,- r2lnGl,Li = gor2 + At (InGP, - r-^TiGPt.\) + ¿2

(1nD - rj1nD,.i) + (F,, - rzVz, ,.i) (15)

A modification to (15) is introduccd here. because

in this puré form. there is a spccification error

causing the reduced form two equation ^stem to

break down into two independent OLS equations.

This modifícation ís that ñrst difference of InGP.

i.e.. estimated InGP, - \nGP,.¡ from (14) replaced

InGP, - fslnGP,.! in (15) to form (16).
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InGl, - r,lnGI,., =go(/-'-:) + éiílnGP, - InGP,.,) +

/?;(ln£) - /-zlnD,.,) + ((A, - ísI-;,.,) (16)

The final 2SLS eqiiations estimated are (14) and

(16) vviih LNGPS (in SAS) rcpresenting the dcpeiid-

ent variables, G1 the dependent variables of (16) and

GrP and D as the independen! variables. The rcsult-

ing estimated model is as follows;

InGP, - InGP,., = 0.824 (InGP/;, - InGP/,.,) - 77.93

(lnfi,-InBM) (17)

wilh

P- = 0.9625

d\ = 1.4055

rf: < c/i < rfu (No significan! serial corrclalion)

]nGl,-lnGl,., =-2.693 -0,22 (InGP, - InGP,.,) +

0.97(ln£),-lnD,.,) (18)

P- = 0.9461

(¡2 = 1.2446

di_<d2< Ju (No significant serial correlation)

The í-stalislics are generally confirmed. if nol at
1% or 5% levels, ihen al ihe 10% level. The F ratio

shows that the models are signifieant. Thus. having

corrected for autocorrclation. the high P" valúes

show Ihal the model has accurately established cau-

sality at a high significance Icvcl.

From the structural coefficient valúes, which havc

bcen summarized in the next section, the most im-

portant is a. which givcs the valué of n, the NDP

elasticity ofgovemment expenditure tobe -0.218679.

Since G > O, y > O, Total Ineome Elasticity is

-0.218679-1

•y(-0.218679)

Wc therefore reject the nuil hypothesis that

1 's tnie for India and accept tlie altér

nate that

— < O, where k = OslY since 1
di dY Og

-2.692671 (-23.2373)

-0.218679 (-0.4992)

0.97316S (18.6933)

-3.767594 (16.3215)

356.37266 (-0.4275)

/7T = 0.9461

>72 = 0.9625

The most significan! results of this study are the
valúes of a and / from the tablc above. Thcse are the

income clasticilics of demand for non-defense public
goods and defense cxpcnditures rcspcctively, It is
notable that (he foraier is signifieantly negativo and
different from unily. The latter is positive and nol
signifieantly different from 1. This can be cxplained
through a line of reasoning. which, following
Wagner's tradition, is based on historical obser-

vation.

m. Summary and conclusions

In the years following indepcndence, the Indian prí
vate sector has increased in sizc and scope. while the

non-defense input of the public sector has been
largely toward debt servicing and the management
of "sick" industrial units (Muhammed. 1972). Thus

the role of the public sector in non-defense activily
has been shrinking in size and scope. This is be-
cause "sick" units and debt servicing are not the

revenue and. conscquently, employmcnt generating
activities that produce positive extcmalities to the
extent that such activities would cause oulput and,

therefore, ex-penditure to increase. On the other

hand, the defense nceds of the country havc in

creased manifold and as can be seen (from the valué

of b), defense expansión was increasingly at the ex

pense of non-defense public enterprísc.
The other explanatipn could be in terms of the

particular nature of the voting process in India. Stei-
ner (1977) argües that in the abscnce of a pricing

mcchanism, the voting mechanism acts as its proxy.
In terms of the allocation of government resources, it

could be argued that the political process in India

has not yet developed into one through which indi
viduáis make public resource allocation decisions.

General elections in India have been contestcd on is-

sucs which emphasized redistríbution of wealth

rather than public spending towards growlh as the

goal of government policy. However, defense has

been an issue through an inereasing focus on na-

tional security needs because of periodic militaiy
conllicls India has been involved in. Thus, the dis-

placement literature on India (Nagarajan, 1979)

shows evidcncc of the relationship of public expendi-
lurcs to nalional disturbances in the context of in

creased defense spending.

The olhcr qucslion this study raises is vvhether the
involvcmcnt of government in inefficicnt cnterprises

has rcduccd its credibility as an cfficient provider of

public services, This is arguably truc since the bank-

rupt "sick" units that the government takes over

could hardly be expcctcd to generate the most de-
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sired positíve extemality fiom goveniment involve-
ment, namely, increased einpl(^ent. It appears,
from the valué of a, that this may well be increa-

singly tnie.
The other aspect of public involvement, Wagner's

"power ñinction'*, seems to hold in this case (from

the high magnitude of 1). Defense expenditures have
shown a proportionate trend that influences the total

allocation of public expendituie, which may well re-
flect the public's increasing concern with national
security. This may be verified by a study of the rela-
tionship between security issues and national eco-

nomic aspirations,both of which are supposedly ex-
pressed through the voting process. That, however.

is beyondthe scope of this paper.
Finally, this study could also. raise the issue of a

centralized political system's ability to articúlate the

preferences of a pluralistic and economically devel-
oping sodely. Most allocation dedsions in India are

made at the central level and may not represent the
preferences stated by people who are remóte from
national political decisión making. These prefer
ences, it could be argued, are more likely to be stated
at the state and local level because of the proximity
of the decisión making process. Thus, it is possible
that Wagner's Law may not hold for India. This

could be a Iqpothesis open for verification and the
aim of fiirther research. ^
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