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In I n d i a  planning, one of the most i . ~ i p m - ~ ~ n t  fns*t";mcnts i3r 

b m m n t  to~mmte-the-cows-detvelcpent is public sector .invest- 

bt. There has -theref ore -+peat irr(rereek-& 31 la tci-=?-E -1 

Pguctr-inves.bnent. ~ere.-.has,hcn.Feverr, -heen-less-cksr~~ioa-of a . k t a -  

by of public sector 5 n v ~ t , - u h ~ 1 ~ 0  im~ tm t , . !Ph io  paper 

bls wifh.sme--aspxta of t b s e m e s a n d _ c m m q t ~ n ~ : w  -of a:xn>sbb,tUty, 

In studies of export f mtabil i ty,  . it banafiem 11: ,-W -£and t h a t  

bi?nsee -where ex_rprts &?e - -inl rrti2ilq I!*, t11cy axc ~1 EC) accmpanied by a 

degree of instability; in t h ~ s e  cases, the i . n , : h ~ L i l i f  7 my-& a t k i -  . 

b d  to the rapidity ci: qm-:th L.tr alF, Eixt i. t has :-.1.13 been found that 

pow growth of expoes is also acc;-mpanind by a hi35 dear= sf i~stability 

b e  e.g .  S u n d m ,  1983, ~ a b i e l . l . l Q . 2 2 E  :. Tn t 1 . i ~  case, it 5s iik~ly 

bat instability itself may be a ceuee of slow gr(rdcl, 32 ~ 3 7 3 r k 3 .  This 

be a fairly generil relationship betweor1 inst&tT+.iQ- ar.d p-:fSA, esp--  

mly in caaes whcrc tho &pulses to growth crc tht?mse?-i%s ra%~=r  v?eak. 

One theoretical explmakion is of an esse:ltial?-y sec"ilst5cal 

me# Consider a variable Xt which grows i"L fl-acW.~V.k.r.i~ i a t i  r t an& 

bins  a value '% after K years. The3 it car be chm? tk't Y 'r: - . r i l l  5e 

L a  than the value $ vrhioh the var!,able would h a ~ e  n t t ~ i i t a l  if it had 

ateaaily a t  the average rate of gr&h m .ins tea2 af tha PP~ciuathg 

ms by a factor depending on the instability of the actesl grovPth rates: 



w h e r e  CV is the coefficient of variation of the annual gmwth rates. 

It is easy to verify that th is  relationship holds exactly for X 1 2 

approximately for k > 2 .  For example, fox k = 30, m = 2.7 per cent peri 

annum and CV = 2.3 (hie values of the parmeters of the growth ra t~s  4 

GDP in the agriculturzl sector in * e  past 30 years ) ,  the actual valw a 

is about 5.6 per cent less than what it would have been if g r m t h  had 4 
steady at: the average rate actually obsemed, i.e, a Rloss" of nearly 

1 par cent every five years, 

However,  this is only a stafistical effect of instabili- on 

growth, hi that it asslrmes that a l l  other factors-affecting gmwth are 

unaffected except that growth is steady. In p:a&Lce, it is llkely 

instability of growth will affect these other con&iUons, especially 

state of r;xfCdcr?ce, ?a2 -Lh? .: b'xc ' . 7?  2; uz=ert.,alnty surrounding d e c i d  

making will h m  more serious effects on the c,,:mth promas. 

In a less-develoged coun+-rv l ike  India, there is a great deal 

of hstabiJ.*y in the output of tho agricultural sector, a major sector 

of the econcny, because of its heavy dependence on weather conditions. 

The instabiliw in th is  sector will have severe adverse effects on the 

whole econany. Ultimately, the solution lies in ~lufficient investment, 

especially Sn irrigation and f 1004 contxol, and the use of m d e m  teem 
Already t h i s  approach has made a tlifference in parts of the c o u n q .  



F example, it has been argued t h a t  ''Punjab 5s the only state to record 

mady growth rate over the p r i o d ,  This could be attributed to the 

w-scale adoption of new technolqy in the dqrimlture of the State 

b facilitates to withstand drought conditions and thereby dampens &t. 

b t i o n s  in output. " (RBI Bulletin, September 1981, p. 814 1 . The 
/ 

rapidly such a new techno* ia aprsad over the whole country, the 

vulnerable the economy will be to the h b h i l i *  originatinq in 

b a l  factors, and its adverse effects on m h ,  3 w t  men w i t b  greater 

B e t a  In this direction, the resources required to tame the natural 

b r s  by investment and extension of modem technology are so great the% 

Ed11 take a long the to stabifize agricultural growth. Therefore, 

WkhG-  dim tern, an important task of policy is to insulate the rest 

r t h e  econ~my from the fluctuations of agricultural output ap far as 

Bible, An important instrument f p r  t h i s  puqose is public sector 

bstment . 

The fluctuations in tho g m t h  rate of public eector fnveement . 

Emal terms (5 .e .  in 1970/71 prices) are illustrated in ~ig.1. 

I/ C90 e e t h t e s  of public sector investmerrt in 197Q/71 prices are 

mlable only for part of the period. Therafore, a s t h t s s  for the -- - 
m e  period havo been made for  the present exercise by taking the CSQ 

b t e s  of public sector investment in current prices classified by 

b type of a s ~ e t a  - construction, machinery and equipant ,  and 

bgem in 3 t m k  - and deflatfng them by the price indices of these 



eypes of ~ssets, as given in $he ,aport of the Raj Crmrmittee on saving4 

, . 

The above figure elearly shows 'the great instability of puhZioQ 

sector fnveaWnt rates in real terns. qese  rates d 

the past three decades had an annual avcrage of 8.68 per cent and a 
I 

coefficient of variation of 1.72. The situation has been aptly descZM 

by D~.Vikas Chitre (1981, p.931 as follows: "To the ever present causd 

of fluctuations such as the fluctuations In agricultural production, a 
fluctuations fn the private bushess invesaent in fixed capital and 

hventories, and the fluctuations in the world economic activity, the 

planning era in the country has added a new factor causing fluctfatimer] 

viz., the fluctuations in the public sector imsmt in fixed capital' 

a d  stocks. The fluctuations in the public sector invesmnt  in fixed 

capital and stocks have been quite sharp in India over the m t y - f i w '  

years of plx .nLz~,  and tFey seem to have accentuateQ rather than mftiga148 

--..the. . f luc';.,tztions arieing out of +:?a &her cases. " 
'. 

We naw tuF to consider the causes and consequences of the 

instability in mlic sector inveslment. For t h i s  ,preliminary study, 4 

rely mainly on tho method of calculating the coefficient of variation d 
. A -  

annual growth rates of various related magnitudes, and the earrelatima 
i 

of the grcrwth rates in pairs of such magnitudes. 

One condkquence of tho:tulstable growth of public sector inves-4 

is simply the statfetical effect mentioned above., Then, we see that  & 

tot ta l  ipvestnent that was actually carried out in the public sector waEl 

the past nearly three decades (1950/51 to 1978179) was 6.75 per cent bsq 

than it would have been if this invgobnent: had grmm steadily at the 



I 

' a e a g e  rate. The actual public sector inveshenk In 1978/79 was 23 

' 
hit' lawcr than if it had grown since 1950/51 at a constant rate 

equal to the average (corre6ponding to the approximate estimate of leas 

of 28 w r  cent g i m  by the formula (I), 

. . 
But other consequences have probably been even more serious. 

A considerable a m o u n t  of discusoion has focussed on the xelationshLp 

htween public sector hvestment and output in the mufactwing sector. 

Zt Its been a r ~ ~ e d ,  on the basis of DGTD data on gross output of the 

sector, that there has been a deceleration in the gxowth af this output 

since the mid-sixtiea; hmever, the data on value added shown by e a t h a t e s  
. 

of GDP in the sector do not show much decelerat3lon (cf. I.J.Ahluwalia, 

19821. Rcwever, thkre is still'conaiderable fluctuatton in the grmth 

rates of manufacturfag GDP, w i t h  an average over the whole period of 

5.7 per cent per annm and a CV of 0,6 .  

Some of the relationships involved are i l lustrabd in Fig.2. 

In this figure, the number next to a variable is the CP of its growth 

rates, and the m m h r  on the line joining two variables is the simple 

comelation coefficient &tween the growth rates of these variables. 

A nmber of authors have ax&& that  there has been a deceleration 

in the growth of manufacturing which was due to the level of production 

-in agrzculturc. Similarly, tt may be argued that the fluctuations in 

rnanufachrring also reflect the fluctuations in agrimltwrs. The relation- 

ship has,been assur~ed to work partly on the supply side through the 

a g t f e u l ~ a l  raw matorials used as b p u t s  in the agro-based Wustries 

.and on the d-d side through changes in incane of the.agricultura1 



-; 

sector and its of fective ciamandl fur manufactures ' (see e .g. kangarajan,, 

1982). In fact, manufacturing GDP growtfi xates lagged one year had 

a p osi t lve  correlation of 0 .25  with agricultural GDP growth rates. 

This relationship is certainly important but it may not be suff lcient 4 
explain all the trends and fluctuations in the manufacturing sectDr. 

In particular, any deceleration tendency in the manufacturing sector 

cannot be explained only in terms af a corresponding tendency in a g r d  

ture, where the average grcrwth rate has not declined asnee the late 

sixties and may wen be slightly higher in the later period. There is 
\ 

a considerable correlation between agricultural GDP grwth rates and a 
rates of non-raanufact:uring non-agricultural d p ,  w h i c h  latter are h i 4  

earrelatcd w i t h  manufacturing GDP growth rates, but them is ~rac t i ca l l '  

no correlation &tween gravth  rates of agricultural GDP and private 

sector invcstm~nt, .~kLch F~CWF?VF!T i f l  correlated w i t h  manufactwing CiDP 

grewth ., ztes, 

It is therefore useful to consllder fAe altematLve explanation 

that agriculture a f f eets rnmuf acturing indirec t3y through public sector' 

hms-t. Srinivasan and Narayana I1977) and Patnaik and R a o  (19775 

have axgued this pint w i t h  regard to the leva16 of a c t i v i e .  As fa2 4 
the transmission of fluctuations is concerned, the paint i~ also con- 

flrnaed when we consider annual growth rates. 'While agricul.tura1 growth1 

xates influenced public sactor investmcnt'gxowth rates (correlation r 

0.22 w i ~  one year lag), the latter have influenced manufacturing GDP 

gr- rates (correlation = 0.341 . Similarly, w e  f And clcse positive 

relationship betw-n public and private sector investments, and be- 

private sector investment and manufactwing GDe g r m k h  rates. There b 



Euimilar set of fnf luences on non-manufacYuring non-agricultural 

bP growth rates. X t  seem therefore that public sector investment 

b s  a s i g n i f i e a ~ t  role in tlransmftting kha fluctuations of the agri- 

mtural sector to the rest of the economy, or otherwise causing fluctua- 

bns in the other sectors. It is also easier to see wk y this should 

so, for the manufacturing sector especially is l ike ly  to be geared 

b to meet the so* of demand arising from public sector investment 

also to use the services of such investment as inputs, In view of 

iacportanee 02 the public sector investment in its effects on the 

m y ,  we turn to consider the factors responsible for i t s  high degree 

We have segn that there is a positive relationship between 

mCUltu1:al GDP and public sector investment growth rates. Why should 

variables be related? Chie of the possible explanatians is t h a t  

relationship operates primarily through the prf ce factor. The rela- 

b h i m  involved are illustrated in Fig. 3.  

Figure 3 

As may be expected, annual rates of change of the price level, 

B a s u r e d  by the EDP deflator are negatively correlated (-0.15) w i t h  

mcultural GDP growth rates, But the PBf prica deflator haa no come- 

wfth the GDP deflator. Further, the annual changss in the PBI 

Bkor axe positimly correlated with agricultural GDP growth rates. 



St: is dif f icul t  to explain the relationship b e w e n  agrfculture and 

the P B ~  pxice index. 

The mual changes in the real value of p-iic sector i n v e s ~ t l  

are the capsite of the changes in its n&nal value and the changes$ 

in its pPrice index. It t-s out that while them is a strong positid 

relationship. htwem the changes in the nominal and real values of 

public sector inves4ment' the changes in the n d n a l  value appear to 

be negatively correlated w i t h  the changes in agricultural GDP. 

the nomfnal changea in pub,Uc sector investment are relatively stable 

(CV = .64): therefore, the great inshbilfty of public sector i m r e q  

is unlikely to have arisen through the changes in its n d n a l  value. - 
Inatead, it is more likely to have reaulted from the highly unstable 

changes In the price index of public sector inveement Ieorxelation = 

-.29).. Yva t y p e  of measures arc therefore needed to stabilize public 

sector investfient, one to reduce price flucix~ations, especially of E d  

itms and the ~ t h c r  to reduce the impact of these fluctuations, 

We can also study the instability of public sector h w s - t  

the point of view of its. finahzing, according to the equatim for tl 

public sector: 

m u e  receipts + Other mceipts = Total outlay 

non-imsment expenditure .t imtes-t expenditure. 

The only m s i v e  C , h  series (ewering both central and state 

goverrrments) of revenue and other receipts and total  outlays are thc 

givm in the Econdc Survey fron 1960l61 o s m d s s  so we have used t 



these -iariabXcs. H-ex, the.:e 5.s nc systanatic way in which these 

bl outlays can be split into invesmenk and nm-invesbtent expenditures. 

brefore, wa have taken the investment expsnditurc: as given by- the CSG 

miem of G X F  in current prices, and derivcd the non-imresment c m d i -  

bar. For the present analysis, in ordei. to maintain the validity of tkie 

mti~nr a l l  values were deflated by the GDP dsflator. The orders of 

mitudc of the components of this oquaHon are shown in the - Sollowinq 

ble in 1970/71 prices. 

: FAnancing of Public Sector Tnvestmrtnt and 
Deveiopment Outlays (E\s.erores at 2970/71 prices) 

Average annual values 
emn&l 
rate of 

b n u e  receipts 4210 5 351 7210 20264 6456 7.08 

b1: receipts 1850 2074 2626 3720 "2474 5.87 

h 1  outlays 6060 i 4  2 5 9936 13984 8930 6.66 

b-inves-t exp. 3570 4940 6245 8796 5626 5.25 

h s m m t  ex@. 2490 2485 3591 5188 3304' 6.34 

b-8evelopnent exp. 2247 3203 4054 5021 3493 7.21 

h l w n t  axp, 301 3 4222 5782 8963 5437 6.62 

The degree of instability in these variables (measured by the 

rfficient of variation) and the strength of relationships behseen 

wth rates (measured by the correlation c4f icfsnt)  a m  illustrated 

Fig. 4. 



We f i d  th3.t revenue reref pts  , - Zler ,mcsipts, a d  thefr total am 

all positvely related to agricultural GDP gs;,wth rates w i t h  a one 

lag (indicated by L), while there is little effect on the changes in 

non-Anvestment expnditures. A11 these variables also have c o n s i d 4  

instability, Ulough revenue receipts are least  so. In tnm, all t h d  

variable are highly posimly coxrelated w i t h  public sector i n v e s w  

Therefore, we may conclude that the financial arrangements have been 

of a fairly constant structure, and have done little to mitigate the 

influence of agricultural fluctuations on public sector investment, 

me concept of -public sector investment has generally &en 

recagnised as being too narrow in Indian plannflng discussions. 1 n s ~ q  

a more ralevant concept in corn.. stiorr w i t h  measure : to promote grmkb 

is that of developmt outlays. The abme t~able also includes the OM 

of mzgnituae of: cne aivxsion 01 b x a l  public sector outlays into d e v e q  

nent  an^ non-develomrlt outlay.. . me relationshi2 of changes in the& 

magnitudes w i t h  charge 5n agricultural GDP -ad public sector inves- 

are illustrated 5ri F i g .  5.  

Figure 5 

Again we find that changes non-development outlays, lfie changes in 

non-invesbnent expenditures, are not highly correlated ~ 5 t h  agricultutal 

changers. Developcnt outlay changes are highly correlated with agrfW 

tural fluctuations, but the relationship may actually opera- through 

btal and non-develomnt outlays. 



'Ihas has men only a preliminary analysis, The tools used 

B rather primitive. But it may suffice to highlight the high degxee 

1 hbhility of public sector fnves.tment and i t s  pxobablo caueas 

cmeequences. Xn order to achieve greater stability of this crucial 

wle, it is hoped that the present exercise will stimulah others 

the whole problem sy~temntically w i t h  more appropriate tools 

rn Malyrrirr . 



GROWTH RATES OF PUBLIC 
SECTOR INVESTMEW: 1970/71 prices 



A g r  GDP (2.32) 
(0,161 'Non-Agr m P  10 39) 

Other Non- 
A g r  a?? (0.39) 

Figure  2 

kbtes; FBI ;. public sector investment in :eal terms 

PRI = private sector investPaent in real terns 



Hw GDF lt2.32 / {A* 'yymF 
PBX (-64) (0,011 

n d n a l  1.94) 
def lato4 

den*# 



. Agx GDP (2.82) 

par (2.18) 

Figure 4 
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