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In (his paper, we examine the guestion of complementariy between pubhe and  private
investment n India wnder different modes of allocatien and Imansing of public investment. We
wsz #yn 18 sector computable general squilihniom model where moeney pliys a nen-neutral mele
We find that public investment crowds oat private investment; but in terms of its effect on totud
itrvestmenl and growth and distribution of income, the ccomomy is hetter off with inereased
public invesiment. Thatl raises lhe question: Te crowding aul all that uodasirable?

1. Iniroduciion

The relation between public and peivate investment in India has been a
topic of recurrent debates. On the one hiend, i is argued that by undertaking
lumpy and risky investment, the public sector complements private invest-
ment by way of creating necessury  infrastrocture and providing eritical
inputs, On the other hand, public investment is accused of crowding out
private investment. Thus, there are two aspects to this debale: (1) "comple-
mentarity’ and (i} ‘crowding out’, Most of the cxisting literature [c.g.,
Sundararajan and Thakuer {19800, Krshnamurty (9857 have studied these
aspects without any reference to the modes of financing and the manner of
allocation of the public scotor investment! Besides, lhese studics arc
restrictive in scopg in that they have examined only the growth implications
of crowding ont and complementarity effects, but ignored ther implications

*The authors are immensely prateful W twe anonymous referees Tor ther detailed comments
and cnnstructive suggestions.

TSundararajan and Fhakue (19800 found that an increase in public investmemt crowds out
private investment and hampers grossth of national income. Keishnamuarthy {1955), on the ather
hand, found that increased public investment cesults m crowding out of private invesimenl. but
feads Lo higher growth, See also Chetly, Pradhan and Sacma (1987} and Pradhan (1987 lor a
macro-theoretic treatmen! of differest modes of financing of public invesiment on growth,
income and prices in the contexl ol a develeping soenomy.
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on prices and income distribution. Tn Tndia, o major reason why public

investment was assigned such importance as it has is because the policy

makers wanted to excreise control aver prices and outpul in the cconomy to

further the nations' equity goals [Government of India (1936, pp. Y-10),

World Bank (1979, po 100 It is important, therefore, 1o study all these

aspects while examining the relation between public and private investment.
i this paper, we will examine the following guestions:

(1 If the public sector investment is stepped up by a cerluim percentage,
whiat would be the impact on privale and tetal investment in the
gcanomy?

(2 What is the impact of increased public investment on priges, income
generation and distribution?

i3 How does the impact vary as the mode of allecation and financing of
public investment changes?

The examination of these guestions necessitates o precise definition of
‘complementarity’ and ‘crowding out’. Public investment is ‘complementary’
to privale investment if an initial increase in public investment leads to an
increase in the todal investment in the economy, Public invesiment ‘crowds
oul’ private investment, il the latter decreases as a result of an increase in Lthe
farmer. Criven the exogenous nature of public investment, any herease in
total investment (us a result of an initial reallocation of investment from the
privale 1o the public sector) is essentially due to an increase in private
investment alone, So our definition, similar 1o whal is implicitly used in the
literature, implics complementarity between public and pricare nvestment
[see Sundararajan and Thakur (1980, p. 2], It follows that complementarity
and crowding out may coexist and are inversely related to one another.”

For the types of questions the paper is addressed (o, we require a model
with the following features:

Public und private sector should be clearly distinguished. Within the
private scctor, there should be at least two classes in terms of income
sources such as earners of wage and non-wage incomes for studying equity
ol public investment decisions,

Cieneration and distribution of income should be hnked Lo production
processes in the ceonomy fur evaluating growth and distribution efTeels.

T pive an example Il us say wnaially publie and prevate invesimend are Bz 1000 crores
sach, Mow public investment is stepped wp by Bso L0 croces. Since this amount of teal resources
has 1o come [rom the private sector, private mvesiment sught 1o become Rs, 300 croves, i there
were na complementarity elfects. Supposc thal at the new equilibrivm. private investment
becameos Ba 940 croees, Totad investment will then be Hs 2040 croces, 40 crores higher 1han
carlier. We will say thal the complementarity effect 85 Bs. @0 crores, whereas the crowding aut
effect is B Al crores and not DHD coores,
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- Prices should be endogenously determined for capruring price effects.

— There should be more than one commodity group for studying the impact
af different mvesiment allocation rules.
There should be flexibility for capturing differential impact of alternative
modes of financing public investment,

A computable general equilibrinm (CGC) model set up in a non-Walrasian
framework with Nnancial markets can incorporate all the abowve {eatures
Therefore, a model of this type is eminently suttable for our purpose.

The plan of the paper is as lollows: Section 2 describes in brief o CGE
mode! of India. Section 3 takes up the gqueestion of complementarity between
public and privale investment under different modes of allocation and
financing of public investment. Seclion 4 contains a few concluding remarks.

2. The model in brief

The econemy in owr medel® is represented by 18 sectors — 17 commodity
scetors and one financial sectar — and three classes — governmend, business
and houschold. The hoaschold sector comprises five income groups ¢ach in
urban and rural areas, These income groups are broadly classified as earners
of wage income and non-wage income. The business sector represenls private
producers. Commodities are broadly grouped under three heads — final
goods, intermediate goods and investment poods. There are six final goods
(foodgrams, consumer non-durables non-textiles, cotton textiles, synthetic
textiles, consumer durabdes and services) nine intermediate goods (iron and
steel ferro-alloys, iron and steel casting and lorging, coal and lignite, crude
pelrodeem and natura! pas, electricity. fertilizer and pesticides. coment,
industrial raw materals and other basic and intermediate goods) and two
investment goods (construction and plant and cguipment).

For final goods {except foodgrains and textiles), demand equations are
estimated a8 funciions of prices and income using time series data for the
period 196061 to 198081, For foodgrains and testles, we have calibrated
income groupwise demand fonctions.” For the intermediate goods, demands
are derived by using fixed input—output coefficients. Supply of final goods are
price-responsive and estimated  ceonometrically. Bank credit enters as a
vatiable in the supply functions of final goods. Suppiies of miermediate

*Far a detailed discussion of the model, sse Chetty and Ratha ([957), Rachs (19871 Here we
highlighl coly these aspects of the model which are directly relevant ta the present esercise,

Hhach of the income group specific demand Tuociion i of the Torm logD} -0 - Slogip+
¢logli ¥ where £ i demund, b s price elasticity, p is price, ¢ 15 income elasticity amd Y s income
of & particular mmeome proup. Using actoal data on £ p asd ¥ oo one pedr (1930 B and
taking & und ¢ from Muriy and Radhakoshog (1981, we have worked out tie intecuept wem o
We call the demand function thus obtuined as calibrated [see Shoven and Whalley (1984, p,
HHRI].
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goodds are exogenously given in the first period, but endopemsed in the
second period by using incremental capital-output ratios and some invest-
ment alincation tules,

© In the absence of a capital coefficients matrix, the demand for and the
supply of capilsl goods (comprising machinery and cquipment and construac-
tion) are empirically estimated. The equations are given in Appendix A.

Mational income is derived as the sum of value-added in all the com-
modity sectors. The generation of value added in the commuodity sectors and
its distribution among the five income groups each in urban and rural areas
are computed vsing a matrix of value added coefficients,

Todal inveslment 15 oblained us the sum of the value of construction and
thal of machinery and equipment. Public investment is assumed o be
exugenously given in real terms. Private investment is oblained by subtruct-
ing public investment from the total investment.

The financial sector comprises lwo asséts  money and bank credit. Money
15 created by the central bank to meet the deficit in the government budget.
We assume that whakever money 15 ponted 15 readily demanded by the
houschold sector for transuction purposes. Supply of bank credit in an
administered interest rate regime depends upon the banks’ currency holdings
subject to statatory conditions such as cash-reserve ratio. Banks' currency
holdings in lurn depend upon Lthe volume of new currency and saving habits
of the people. We therefore use the following econometrically cstimated
equation:’

Senemy= — 21013+ 084FINSAV + L.34DEFICIT, (1)
where
FINSAV =savings of the household on financial asscts, and
DEFICIT =government budeet deficit,

Bank credit is demanded by the government and the business sector. The
government’s demand for credit iv obrwned as oa fxod Trection of ity
investment expenditure. The private demand for credit, CR, is obtained as

Al the coefficients of this equation ars significant: 7 -095, DWW =225 DF =10, Interest
rarcs are administered in India. Smce there o2 comples cale strocturs, ik s dfficult 1o chonse
one particular rate as o orepresentative one. Moreover, although there are occasional jumps in
the administersd inleresl cales, the vanability from year to yesr &5 low {for cxample, the
sciduied commecctad bonk demand lean cale jumped (o §.5-120 peroent in 1970-T1 1o E5.5
peccenl i 197576 and remained constant thereafler till E980-21] As a result, coonometrically
estimated equatians using even weighted sverage of snterest rates as one of the independont
variahles were nes found to he meaningful. Therefare, the interest rate Ins ol been used in the
supply and demand functions for credit, Tn the supply function: of fisal goods, we had w use
the valumsa of credit insicad of the mlerest rate.
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CR=PR[~PHYSAV - BONDS, 1)

where PRI 1s private investment in current prices, PHYSAV is household
saving in physical assets and BONDS are household seclor’s subscription to
shares and debentures issued by the business sector,

The government finances its expenditures through taxes, market borrowing
and surplus of public enterprises. Tts deficit is met through money creation.
The business sector balunces iis budget by borrowing from commercial
banks — its budget constraint is given by eq. (2). For the houschold sector,
savings are ohtained as a residual after deducting consumption expendilure
from its disposable ingome. The houschold savings are split between
PHYSAF and FINSAV in the ratio {1 —5):5 where 5 is given. FINSAV
includes, among other things, currency and BONDS. Since each class satisfies
its budget constrainl, Walras' law is venificd.

It is assumed that the private sector invests in final goods and a part of
investment goods, while public investment 15 allocaled among the remaming
part of investment goods and the intermcdiate goods.® Tt is also assumed
that there is a one-period lag between investment and output of the public
scctor, while private scotor production i instantancous,” Since supply of
goods in the private sector is price-respunsive, privite investment (and also
bank credit) is implicitly allocated according to market signals. Public
mygstment 15 allocated secording o the patlern of excess demand - this rule
is similar to the one implicit in the consistency framework adopted in Indian
plans [see, ez. Government of India (19817].

The prices of goods produced in the privale sector ure obtained when
demand equals supply in each market. [t may be noted here that these prices
may be different from those obtained by adding average material cost to the
cxogenously given value added coclficients. The difference, if any, is adjustad
against the exogenous component of government expenditure. For goods
produced in the public sector, prices are administered according to cost plus
a given mark-up role.

The economy is said to be in equilibriuvm when excess demand 5 zero in
the final and investmenl goods sectors and demand does not exceed supply
in the intermediate poods sectors s well as the financial markel The excess
demand of intermediate goods, if any, is met through imports. We assume
export earnings to be given so that the trade deficii is financed cither by

*The basis of this assumption is that under the mdustrial pelicy formalated and pursued in
Imdia, mest intermediate goods and a large part of the capital goods are carmarked for public
seetar prwiuction. %o Crovernmant of India (1986, pp. 9 110

‘This Iag structire is simplistie. Keeping in view the computational complexity, it is built in
Just 1o indicate the preater roundabouiness of production and the ardiness i investoment
decizien making and implemenlotion in the public sector.
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Talbsl: |
Compured valucs for J980-51.

Variahls 1omil Computed value Agtoal value
1. General price mdex Index with base 242583 24397
1U70=T1 = 100
OGP #t facior cast an Rz NHF crores 1124471 L1402 .0
current prices

3. INspusable mcome af ke houzehold K= 0K crores UL A0 1415, 1010
in currenl prices

4. Wage income in currenl peices R 000 crores 5029159 4311106

5 Household suvinps i current prices K5 0 crores LA, ZA0LE 1715340

. Private investmenl in currenl prices K5 MR crores 15, 407 1749200

L Public invgstmenl uy S0rrene prices Rs A vrores 13558, 13,9260

B, Government expenditlure in R "KM crores 365I9E LSRN
current prices

0. €ivErnment Tevenuge m Rz THE) Croves I EIRE 13,5941
current prices

I Gasernment budeget defit R 000 crores 2T11.3 34510

LI, Supply of bank credit K 10X crores 12,5434 1E 230 0d

120 Impoerts Rs ) crores #2993 Q7396

5 Crmi eatio (rural Rs THHD creces (2572

14 i ratia furksang B "0 crores 12756 -

drpwing rom foreign exchange reserves or by net capital inflow from ahroad
or both.” The government always gets its required amount of bank credit
by using Instruments such as SLR (statutory bauidity ratio). If demand Tor
nancial credit cxeeeds its supply, credit to the private sector is rationed.

The madel is solved using the fixed-point routine developed hy Saigal
(1979]. In the hase simulation. the model is solved for two periods, T9R0-581
and 1981- 82, using obscrved data on exopenous variables and warious
cocfficients and rates. The compuied values of macro-variables in period t
(L, T9R0-%1) are compared with their getusl values in lable 1 o check the
ciplanatory  power of the model, It is observed that the simulation is
reascnably close to reality.

Having described the model, it will be wselul to indicate the broad
divections of linkages between public investment and the endopenous vari-
ables of the model. When public investment increases, the initial crowding
oul of the private invesunen! will lead 1o a lower demand for working capital
{eredit), That will shill the supply curve of Onal goods o the lefl and the
value added from these sectors will decrease. On the other hand, value added
in the public sceter will ingrease as o result of Increascd public investment,
The relative strength of these two opposing effects will determing the net

*Ihis ussuoption s reasonable while simulaing smalt changes in public investment, hut une
has Lo curelully accoant for the trade deflicit while comparing the other marco-vanables beoween
simalations.
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chynge in national income and wage mceome and hence the demand lor
commodities. Again, supply and demand vectors will be affected by the mode
of financing and allocation of public investment. The total impact on prices
as well as macro-variables {incleding private iovestment) will eventoally
depend on how the supply and demund curves move relative to each other.

N is apparent that the behaviour of various economic variables in response
1o an initial increase in publi¢ investment is 4 prion unprediclable. Therefore,
our questions necessitate empirical verification,

}. Complementarity between public and private investment

In our simulations, we consider a 10 percent increase in public investment
financed in the following ways:

Case [ through moncy crealion;

Case IT by increasing direet taxes on the highest income group,

Case Il by increasing the mark-up uvniformly on all administered prices,
gxeepl industrial ruw materials;

Case IV by market borrowing,

We consider six schemes — three investment allocation rules, each one with
and without wage indexation - such as:

Scheme 1 public investment atlocared in proportion to the excess demand in
each inlermediale poods seclor

Scheme ? Scheme 1 with 135 percent wage indexation;

Scherme 3 public investment allocaled according to excess demand weighted
by value-added coeflicient in each sector;®

Scheme 4 Scheme 3 with 25 percent wage indexation:

Scheme 3 public investment allocated according to excess demand weighted
by wage coeflicient in cach scctor;

Scheme & Scheme 3 with 25 percent wage indexation.

Wages are indexed to the food prices, the indexation factor heing .25 (e,
for every | percent increase in food prices. the wage rate is increased by 0.25
pereent]. !

“That is, if ;- value added coefficient, EDy=cxcess demand and PBf = public investment, the
ith intermediale pood eives GERGY o £00 PRI wmound of public invesiment.

"I ds inleresting to nole thal our model dogs not gonverge to eguilibrium when the
indexation facror Js more than 25 percent. Jhee and Mundle (19871 alzn egtimated the indexation
fwcter i Tndia (o be close 4o 25 percent, although indesation in their model wag with regpect o
the wholesale price indes. Thus the schernes 42, 4 and 8 with wage-indesation may be regarded
a5 muore reahsic,
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As already mentioned, the allocation rule under Schemes 1 and 2 15 similar
to the one implicst in the Indian plan models. Schemes 3 and 4 can be
regarded as growth-oriented, whereas Schemes 5 and 6 as equity-oriented
investment policies. !

[n all the simulations {exeept Case TV which will be discussed laler), public
investment 15 increased by 10 percent over the base level both in periods 1
and 2 {10 percent increase in public investment 15 equal o about 4.4 peroent
of the total investment in 1980-81), The results are shown in tables 2, 3 and
4. In the tables, the percentage changes in period 1 (period 2] are computed
with respect to period | {period 2 of the base simulation, Singe schemes with
wige indexation are maore realistic, we will mainly discuss the results of
Schemes 2, 4 and 6. We will refer to the other schemes wherever necessary.

Before looking into the results, it will be wselul 1o clarify that in period 1,
the results are identical across the comparable schemes. This is because of
the one-vear lag between investment and accrual of output which causes the
differential impact of investment allocation ruies only in the seeond period.

Examining Cases I, 1T and I10, i1t can be observed:

(13 A comparison of the results relating Lo schemes with and without wage
indexation reveals thal the complementarity cffect  as given by the rate of
growth of gross domestic capital formation (GDCEY — is higher. while the
crowding out effect — as indicaled by the rate of decline in the private
mvestment is lower in both periods under the schemes with wape-
indexation. The growth of national income is alse higher under these
schemies. This is because every increase in public investment is accompamed
by g price effecl and glso an income coffect, When wapges gre prodected, the
income effect becomes stronger resulting in higher investment, growth and
prices. Under these schemes, wage meome increases fuster than the dispos-
able income implving an improvement in the share of wages in disposable

YUIT the goal is Lo allecade public investment to masimize the ingrease o wages (value sdded),
sectoral allocations should be proportional fo the waee {value added) coellicient divided by
TO0R. Under Case T Tor sxample, we fownd the following resulis

T T - ) Alln;mtinn H.I:‘i;‘l'tl'dl.:ﬂﬂ 1o
Value added coel /ICOR Wape coellivient 1 COR

(?1.'_)(_‘1: in.;':;mslar-u nrices 407 4100
GO o constam prices 11.745 LLERT
Wiape tncoine in cufrenl prices 2073 2.224

These figures are comparahle o those in lahle 3 under Schemes 4 and 6. respectively. Althoueh
1he figures here are higher than in table 3, pote that the directions of changes are maintained.
Thus our resulls reganding, the allogarion Schemes 4 snd & will not be sffected by these

alternative allocation rules,
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income. 1t can be inferred, therefore, that protection of wages leads w higher
prowth with equity.'?

{2y In both the periods, total investment goes up, while the private invest-
menl falls universally. This indicates that the complementarity effect and the
crowding effect coexist, although their magniludes vary from scheme to
scheme and case to case.

{3 As alregdy pointed oul, the share of wage imecome in disposahle ingome
incredses. implying that income distribution improves with an increase in
puhlic investment.

How does the total investment go up, if private investment falls? Or, to
put it the other way round, why is the wlimale fall in privale investmenl less
than the risg in public investment? The reasons are:

Increased public investment resolts in cheaper capital goods. Far example,
price indiges of constroction and plant and equipment under Scheme 1 in
period 1 decrease by 007 and 248 percent, respectively. The decline in the
prices of capital poods induces higher private investment. Moreover, except
in Case 11T where administered prices are increased, lower capital costs tend
i reduce the (cost-baszed) prices of intermediate goods [e.g., the weighted
avergpe of administercd prices decreases by 008 percent under Scheme | i
period 1) which. in turn, encourages private investment,

- Wiih 4 rise i naiional income, savings erease.

[t may be noted that the above results hold irrespective of the mode of
allocation and financing of public investment.

3.1, Impacy of vavioys allacarion rules

As mentioned carlier, we have examined three rules for allocating public
investment among nine administered goods. Since the impact of investment
allocation is realised after one period, we will highlight the results in period 2
as presented in tables 2, 3 and 4.'°

:.:"I'hrmlghgl_lr we will pse the share of rmqr.-l:rr wage TRCame 1R (ﬁ‘:"h‘r_&:—:chh" incomes a3z the
measule ol icems distribuation. When 1ax on wage income s derived using o fised fracticon, the
percentape change o post-lax and pre-lax wape income s identical. Note that 1he use of [ixed
coefficients tules oot progressive taxation of wage ancome. Also this messure of amoome
disteibattion does not take mio account changes in consumer prices.

If alterpatively the share of wage incame in naminal GIYF is chesen as 3 measure, income
distribution worsens v most cases without wape indexation, but generally improves when wages
are protected. This measors, however, 15 imsensilive W changes in meome tieses al the appreate
level {e.g., m Case 1), singg GDP will remain unchaneed 25 chunge in tax will exactly maich the
changs m disposable income.

"0t is sgen that cxcept for imports, the macro-economic sgeregates differ very lile agross
Schemes 2, £ and 6, This is because of the fact that under all schemes, there 15 excess demand for
enly three goods jindustrial raw materials, crude petroleum and natural ges, and other hasic and
intermediate poodsh, Since ihese goods account for only 18 porcend af toral value added in the
buse vear, their linkage with macro-aggregates 15 weak,
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i1y The erowding out of private investment is largest under Scheme 4 and
lowest under Scheme 2, Conscquently, total investment follows just the
reverse order.

(M The growth of national income is highest under Scheme 4 and lowest
under Scheme 6 However, the share of wages in disposable income is just
the oppositc.'® Thus, thers seems to be a trade-off between growth and
equity as far as allocation of public investment is concerned. The previous
result that the total investment is higher under Scheme 6 than under Scheme
4, howcver, implics that the growth of national income s likely to be higher
under Scheme & than under Scheme 4 in the third period, Therclore, one
should be caveful before arriving ar g firm conclusion.

Nevertheless, the fact that the national income is lower when the toal
investiment is more under Schome 6 as compared o Scheme 4 calls for un
explanation. [t can be noted {from Appendix A) that the demand for
construction would o up f the share of wages in disposable ncome
increases faster than the disposable income. Iln Scheme 6, therefore. the
investmenl on conslroction registers an incrcase, and this tncrease more than
offsets the fall, if any, in the investment on plant and equipment, The lower
national income under Scheme & is because the scelors having higher value
added are obscrved o have lower wage share, on the basis of which
allocation of public investment is made under this scheme,
i3 The prowth in the demand for imports is highest under Scheme 4, and
lerwest under Scheme 6. This is 1o be expected because, us specified in the
model, the import intensity of consumption out of wage income 1% less than
that out of non-wage income,

The above results hold irrespective of the mode of financing of public
imvestmenl

3.2, fmipacr of varions modes of financine

[n Lhis section, we will analyse three modes of financing the increas: n
public investment specified earlier as Cases T, TT and 1L

Before we present the results, it is worthwhile to note that the efects of a
hike in administered prices are difficult 1o foresee. Since not all prices in our
model are cost-based., we cannot suy s prioer that an initial rise in

AR inlercsting ennjeeture s Whal would be the results of public myvestment were allucated
ascording 1o excess demand  weighted  with non-wage cocflicients! We carried oul Lwo
simulativns where e modes of financing wers, respectively, money creaton (Case 1 oand
admvinistersd prices hike {Case T In hath cases, growth was found Lo be better, while inceme
distributinn was worse. thart 1ie ather allocation tules, The rates of atowth of natianal income.
wexgme tncome and disposabic come wers 0677, 24T and 1522 percenl respectively, in Case L
wnd (LA19, 1959 and 1522 percent, respoctively, in Case Ll imports were found 10 he growing
al A6 perconl and 65355 percent in Cuse [and Case 11, respectively.
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Tahle 2
10 increasze in puhlic investment financed through money crestion - effect on macro-variables.*
Variabkc Scheme 2 Scheme 4 Scheme &
Feriad |
1. Private investmend in conslanl prices <= 3050 - 3350 3350
I GDCF in constant priees 3140 EAE 340
3. GO in constanl prices (L1565 (1156 (156
4, General price index 0,394 (.304 11,396
S Wage incorme N cureent prices 0.747 (0.747 0.747
0. LHsposable income in current prices 0.8 .65 0. 168
T Iimpoets 20103 2 10% 2103
Papiod 2
|. Privaie mmvestment in conslanl prices — 1451 —1.527 -1 4&0
2. GDCF i constant prices ATHd 3742 3760
3. GIPP in conslant prices a3l {1641 .35
4. Creneral price index 1.2140 1221 1050
3, Wage Income in Curment prices 221 24¥4 2.260
6. Disposable incame in current prices 1.447 1453 1.256
7. Tmparis 3.44% S0 | 5iKs

" 1The fth element indicates the pcrmnrﬁgc;_changp_in the ith varsable ender the jth Scheme.

administered prices will result in an inerease in all prices. Although Lhere will
be cost-push pressures on prices, every administered price hike will also he
gecompanied by income effects which will affect the demand vector in the
opposite direction. If the price cffect dominates, demand will decline which,
in wrn. will hamper growth, [, on the ather hand, the income effieel
dominaites, there will be growth [see also Chetity and Ratha (1987)].

The results 45 evident from Lables 2. 3 and 4 are as [ollows:

i1y Privale invesiment declines throughout, decling being highest in Case 1
{where the mode of lingneing is direct taxation) and lowest in Case [ {when
the mode of financing is money creation). Correspondingly, although total
investment rises 1 oall three cases, 10 is lowest in Case 11 and highest in Cuse
I. Low capital formation in Casc [l is because the richest income group
iwhich has the highest propensily lo save] will tend 1o pay a part of 1axes by
diverting its savings, Capital formation is lower in Casc ITT than in Case |
because, as the corresponding equationai suggest, an increase in administered
prices of basic inpats lends o reduce the supply of construction and plant
ang equipment.

{21 National income registers growth in both periods in Case I, Tt grows in
both periods in Case T[T as well, indicating that the income effect of
administered price hike is stronger than the price effect operating within the
model. In Case Il national income decrvases in period 1, hut increases in
period 2, When all three cases are compared, it s seen that the growth of
national income follows the same paliern s eagpital formation in period T -
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Table 3

10¥;, increass in public investment financed by laxing the richest - cffcct on macro-variables.”
Variable . " Scheme 2 Scheme d Scheme 6
Pericd ! ) o
. Privale invoSLMCIE 10 CONSIATIL Prices 4204 —4.21n —4.218
2. GDCT in constant prices 2.544 2,544 T
3. LT19F en constanl prices —f1kLE 0015 —Q5
4, Ceneral price index -2 —[z15 213
5. Wage income in current prices 0.184 [ [ 5d 154
6. [ Jsposable inceme in corcent prices —1431 —1.433 - L. 433
7. lmparts —4.139 —4.1349 4.139
Lericdd 2
1. Private investinent in constant prices — 2504 — 540} — 22
2 GDAT in conslant prices KR A0 3naa
3, GIDIP in comstant prices Py 0428 0.335
4, General prin{: mdex {h,3604 0.375 G199
S Wape inorme i ckIrent poices 1.36% |, 2d% 1.413
4. Disposable income i current prices —0.610 —0.603 (L8106
7. lmports —3.691 — 2182 - 5714

Table 4

10, increase in public investment fnanved by increasing the mark-up on administered prices
cffect on macro-variables.®

Yurushle Schems 2 Scheme 4 Schems é
Preriend !

1. Private investmenl in consian prices —ame 4.01% —dlply
2, GICF in constant prices 2624 262 2624
3, GDT in constant prices 03,1614 i 104
4, Generad price index o2 0712 072
£ Wage incomie in cufrent prices 0T 0719 0.7
f. 1isposable ineome Lo cureed prices 0374 0378 [.37H
7. lmports 3N 2271 Im
Perimd 2

l. Private investment in constanl prices =2323 — 240 2169
2 GINCT moconstan! prices 32495 3.251 12376
3 GDP en constanl prices 0.573 553 (.492
4. Greneral price index 1.472 ] .dBd 1316
A Wage incnme in surrent prices 2155 2.7 lus
fi. Dispasable income in currenl prices LA3R 1.444 L2948
7. Imparea ish 5138 [.597

“The ifth element indicates the percentage change in the ith variable under the fth Scheme.

it is highest in Case 1 and lowest in Case 11, The share of wages in disposable
income, however, seems 1o follow the reverse patiern, Lo, it is lowest in Case
I and highest in Casc 1. To be more specific, Case 1 affects the poor, while



B.K, Pradhan et al, Public and prirate incestment in fndia 113

Case 111 affects the rich in general and Case IT affects only the richest. Thus,
thete seems to be a trade-off between growth and equity when the mode of
financing the public investment is considered.

{3) Quite expectedly, the rate of inflation is highest in Case TI1, followed by
Case T and Case IL

{4} For the reason noled carlier, the demand for imporis is lowest in Case 11
What nesds to be explained is the fact that the demand for imports is highet
in Case 11l than in the other two cases. This is surprising because the
demand for intermediate poods is expected to go down as their prices rise.
The explanation is twaofold:

As mentioned carlier, the income effect seems to dominate the price effect
so that the demand for intermediate goods need not fall.
— A major part of the increass in total imports is due to incriase in the
import of agriculture-based industrial raw materials, whose prices are not
raiscd. The import of industrial raw materials increases because of the
increase in iheir demand from consumer nen-durables and cotton textiles,

F.3. Finoweing meblic investment througl marke! Dorrowing

For obvious reasons, if public investment is financed by mopping-up
excess credit from the banking system, the effects woufd be more or less the
same #s i the case of deficit financing {ignoring interest liabilities of the
public sector). But there is an important distinction between market borrow-
ing and deficit financing as a mode of financing public investment. It may be
noted from eq. {1} above thal increasing reliance on deficit financing will ease
credit availability unless houschold savings on financial assets decrease
substantially. Increasing market borrowing, on the other hand, would lead to
a contraction of the government budget deficit and, hence, to a reduction in
the volume of credit. Moreover, that would alse result in higher demand for
credit. Thus, financing public investment through market borrowing may
lgad o a ratomng of bank credit o the privale seclor, thus dircctly
crowding-out private investment. This 15 not the case with deficit financing
where crowding-out occurs more indirectly through rising prices.

This distinctive characteristic of market borrowing showed up clearly in
our simulations, We found that under all investment allocation schemes, a 10
percent increase in public investment financed through market borrowing led
to a situation where the demand for credit exceeded its supply. When we
tried to rafion the private demand for credit, we could not obtain an
cquilibrium {ic., a situation when demand for gredit s less Lhan or equal 1o
its supply, with all other markets being in equbbrium). The reason is that
when the private demand for credit is rationed, the private sector investment
on final goods goes down, leading to lower incomes and lower (financial)
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lahle &
8.5°, dincrease in public investment financed throwgh market borrowing - effect on
macro-variahles?
Scheme |

Wariahle Persoed 1 Pericad 2
1. Private investment in constant prices - 20k - 1932

3 GDCT in conslanl arices 23EN 24925

1, GLDP in comslant prices (k5 (L333

4. Genersl price indey (223 1170

4 Wage income in cufrent prices IREE 1.566

& Disposable income in current prices 0,151} 0.758

7. loaporis 1.23] 1512

“The fith element indicates the percentage change in the ith variable under the fth Scheme.

savings. The increase in public investment that occurs simultancously does
not counter this deflatonary trend effectively cnough. As a result, financial
savings decrease leading to a decrease in the supply of credit. This
necessitates further rationing of privale demand for credit and a fresh round
of effects ensues ruling out convergence 1o an equilibrium,

Our next excrcise was Lo lind out ap to what level of public investment
can be financed through market borrowing without over—constraining the
credit markel, 1t was found that under Scheme |, an 8.7 percent increasc in
public investment is just the limit after which there is cxcess demand for
crodit. This limit will obviousty be different under different invesiment
allocation rules.

The results of an 8.7 pereent increase in public investment under Scheme |
financed through market borrowing are summarized in table 5. Tt is evident
that private investment decreases, but totul investment increases in both
periods. Although national income decreases initially, it increases in period 2.
The share of wages in disposable income also improves o bath periods,

4, Concloding remarks
To summarize the results of our simulations:

(13 Whenever public investment is raised, private investmeni decreases. In
thal sense, there is crowding out of private investment, The extent of
crowding oul varies with different modes of allocation and financing of
public investment - it is the highest shen the mode of financing 15 market
borrowing.

{21 Although privite investment decreases. total investment in the economy
increases when public investment s stepped up. Since public invesiment is
exogenously controlled, the increase in total investment is really due Lo a rise



RE. Pradhan ot qf, Public and preivate invesoment in Trdio 113

in private investment. In that sense, there is complementarity between pubtic
and private imvestrnent. The complementarity effect also varies with the mode
ol allocation and financing of public investment.

(3] Increase in public investment leads to higher national income.

{41 When wages are prolected against a rise in food prices, an incrcase in
public investment improves income distribution, This conclusion, however, is
sensitive to the measure of income distribution one adopts.

Our exercises have clearly shown that siepping up of public scetor
investment, although it involves crowding-out of private investment, has a
favourable impact on growth. When combined with wage indexation, incotne
distribution also improves. Thus crowding-oot, when considered in g wider
perspective, need nol be undesirable.

Before we conclude, however, we must pointl oot two important sources of
weakness of our model. We have used a highly simplificd e structure (3
one-year lag between investment and accrual of output] which cught to be
improved for a more realistic analysis. Also by wsing estimated demand
functions for capital goods, we do not explicidy establish the 1echnical
relation between capital goods and other goods in the model. This weakness
can be overcome by using a capital coefficients matrix, or by estimaling
praduction functions for other goods and oblaining the demand Tor capilal
goods from profit maximization conditions.

Appendix A; Estimared supply and demand functions of capital poods

Supply funciions

logiSe) = 1194 + 1182log(Pe) + 0.2262 log{PBI) — 10504 log( Pp)
(2.847) 11.027) [ -2.295)

RI—=074., DLW — 108

logiSpct—= L0 4+ DR logi#Fy) + 072 log(PBI — 030 log( P))
10.22) (8.17) (—1.3%)

R*=098. D.W =117

Demand finctions

logify) = — 1.98 — 1.26log{fe) + 099 log{ WY/ DY) + L21 logiDY)
{—5T {4.62) i(7.78)

Ri=05%8, DW. =153



[16 B K. Pradkas vt oo, Public amd private imcestoren? in D

log(Dppy = 192 - 038 log(Peg) 1 053 logl Prwpny) + 034 log(FET)
[—3.06) (3.12) {3.96)

R2=0408 D W=112

Nereetionrx

C = Construction.

PE = Planl and eguipment.

P = Pricg of ith good, i=C, PE (endogencus).

PLf = Public investment [exogenous).

P, =Weighied averape of prices of inlermediate poods (endogenous),

WY  =Wage income (endogenous),

Dy — [hisposable income of the household [endogenous).

Progpnr = Price of consumer nondurables, non-textiles (endogenous).

The cqualions are estimated wvsing time series data from 1960-61 o
1980-81, Figures in parentheses mdicate ¢-valucs. D.W denotes Durbin-
Watlson slulistic.
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