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INSTABILITY OF PUBL.C SFCTOR INVESTIMUNT

duction

In Indian planning, one of the most importunt instroments for
fovernment to -promote-the- country's- development is public sector invest-
jnt. There has-—therefore-been—great-interestkin,_ tha lovel and-growth
[ such-investment ) "Ihefe,,,has,,havever, --been~1ees—<ﬁsz§us:ion -of the_ incta-
'ility of public sector investment,—which is also important.._ This- paper

hls with_some-aspects of the-causes-and _consequences-of-sucn _instability..

In studies of export instability, it bas genersllr bheen-found that
bk cases vhere exports are-growin, wapidly, ther avs also accoupanied by a
th.degree of instability; in these cases, the in.'e’:a};ility'may—be. attri-
ﬁtad to they rapidity oI Jrosth jteelf. Bat it has 2iro heen found that
P growth of exports is also ;:Lcc;mpahi_nd by a hich degrae of instability
Eee e.g. Sundrum, 1983, Tablell.i6p.228 }. In this casé, it is likely
lat instability -itéelf may be a cause of slow grom:"; of owports, This

By be a fairly general relationship between instability ard crowik, espe-

'ally in cases where the impulses to growth cre themselas rather veak.

One theoretical explanation is of an essentiallr guotictical
[Ptore. Consider a variaiale xt_which grows &t a fluctuating yatc T, and
ltains a value X, after K years. Then it car. be shown thax Yo, i1l be
s than the value ix wvhich the variable would have attainaed if it had
Pon steadily at the average rate of growth m instead of the fluwctuating

'tes by a factor depending on the instability of the actuval growth -‘fa‘:es:
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where CV is the coefficient of variation of the annual growth rates.

It is easy to verify that this relationship holds exactly for k = 2 an§
approximately for k > 2. For example, for k = 30, m = 2,7 per cent pey
annum and CV = 2.3 (the values of the parameters of the growth rates of
GDP in the agriculturzl sector in the past 30 years), the actual value ll
is about 5.6 per cent less than what it would have been if growth had bj
steady at the average rate actually observed, i.e. a "logs" of nearly

1 per cent every five years.

However, this is only a statistical effect of instabiliﬁy on.
growth, in that it assumes that a.. other factors-afiecting growth are
unaffected except that growth is steady. In pr-adtice, it is likely thaf
instability of growth will affect these other conditiops, especially thd
state of confidence. and whe ‘nrrcs~ in uscertainty surrounding decieid

making will h=sve more serious effects on the g.owth process.

Instability of Pubiic Sector Invesbment

In a less-developed country like India, there is a gréat deal
of instabil4ty in the output of the agricultural sector, a major sector
of the economy, because of its heavy dependence on weather conditions.
The instability in this sector'will have severe adverse effécts on the
whole economy. Ultimately, the solution lies in sufficient investment,
especially in irrigation and flood control, and the use of modern technolfl

Already this approach has made a difference in parts of the country.



B cxample, it has been argued that "Punjab is the only state to récord
fteady growth rate over the ﬁeriod. This could be attributed to the
.qe-scale adoption .of new technology :Ln the agriculture of the State-
l’ch facilitates to withstand drought conditions and thereby dampens Lne
lictuations_ in output.'; (RBI Bulletin, September 1981, p.814). The

.‘e rapidly ,lsuqh a new techhology is sprasad over the whole country, the
B Vulnerablé the -econorrry will be to the inetability originating in
Poral féctqrs, and its adverse effects on growth. But even with greatcr
Bects in this direction, the feéourcdas required to tame th‘e natural
Etors by investment and extension of modern technology are so great that
‘will t&ke a long time to’ stabil,_ize agricultural growth. Therefore,
Bthe med:.mn term, an important task _01_:_' policy is to insulate the rest
R the ecohonty" from the flﬁctuations of agricultural output as far as
'sibie. An important ins‘tfument for ::this purvose is public sector

Pestment.

The fluctuations in the cji'onvth rate of public sector investment

Preal terms (i.e. in 1970/71 prices) are illustrated in Fig.l.
Figure 1

B cSO estimates of public sector investment in 1970/71 prices are

Bllable only for part of the period. Therefore, estimates for the

me period have been made for the prresent exarcise by taking the CSO
Binates of public sector investment in current prices classified by
Bbr type of assets — construction, machinery and equipment, and

‘ges in atock — and deflating them by the price indices of these



types of cssets, as given in the raport of the Raj Cormittee on Savings]

The abové figure cléariy shows the great iﬂstability of public
séctor investment gfowtﬁ rateé in real terms. These growth rates over
thé past‘three decades had an énnuél average of 8.68 per cent and a
cééfficiénﬁ of variation of 1;72.\ The situation has been aptly-deacrﬂﬂl
b&IDr.vikas.Chitre (iéBl, p.93) as follows: "To the ever present causes
of fluctuations'suéh as the fluctuations in agricultural production, ti
fluctuations in the private business investment in fixedxcapital and
invéntOries, and the fluctuatioﬁs in the world economic activity, the
planning era in the country has added a new factor causing fluctiationsg,
viz., the fluctuatioﬁs in the public secéor investment in fixed capital
and stocks. The fluctuationsg in the public sector investment in fixed
capital and stocks have been quite sharp in India over the twenty-£five

years of plamning, and they scem to have accentuate? rather than mitigatil

the,fluctqations arising out of ::a other causes."

Some Cons equeriqg

[}

We now tdrn to consider the causes and consequences of the
instability in public sector investment. For this preliminary study, we
rely mginly on the method of calpulating the coeffiéient of wvariation of
annual growth raFes of varioué rglated magnitudes, and the correlations

of the growth ra%es in pairs of such magnitudes,

One conséquence of the:unstable growth of public sector investment
is simply the statistical effect mentioned above. Then, we see that the
tottal investment that was actually carried out in the public sector ovef
the past ﬁearly three decades (1950/51 tc 1978/79) was 6.75 per cent less

than it would have been if this investment had grown steadily at the samd



average rate. The actual public sector investment in 1978/79 was 23
per cent lower than if it had grown since 1950/51 at a constant rate
-equal to the average (corresponding to the approximate estimate of less

of 28 per cent given by the formula (1).j

But other consequences have probably been even more serious.
A.c§hsiderab1e amount of discussion has focussed on the relationship
between public sgctor investment and output in the manufacturing sector.
Itlﬁas beeﬂ arqued, on the basis of DGTD data on gross output of the
gsector, that there has been a deceleration in the growth of this output
since the mid-sixties; however, the data on value added shown by estimates
of‘GDP in the sector do not show much deceleration (cf. I.J.Ahiuwalia,
1982). Hcwever, there is still'cong;derable fluctuation in the growth

rates of manufacturing GDP, with‘an average over the whole period of

5.7 per cent per anmnum and a CV of 0.6.

Some of the relationships involved are illustrated in Fig.2.
In this figure, the number next to a variable is the CV of its growth
rates, and the number on the line joining two variables is the simple

correlatiop coefficient between the growth rates of these variables.

A number of authors have argued that there'hés Seen a deceleration
in the growth of manufacturing which was due to the level of production
‘in agriculture.. similarly, it may be argued that the fluctuations in
manufacturing also reflect the fluctuations in agriculture. The relation-
ship has.been assumed to work partly on the supply side through thé
agricultural raw materials used as inputs in the agro-based industries

and on the demand side through changes in income of the ‘agricultural



sector and its effective demand For manufactures (see e.g. Rangarajan,
1982). 1In fact, manufacturing GDP grow;h rates lagged one year had

ap psitive correlation of 0.25 with agricultural GDP growfh rates.
This relati_onship is certainly important but it may not be sufficient !ﬂ
exp;ain all the irends and fluctuations in the manufacturing seqgtor.

In particular, any deceleration tendency in the manufacturing sector
cannot be explained only in terms of a corresponding tendency in agrﬁﬂ]
ture, where the average growth rate has not declined since the late
sixties and may even be slightly higher in the later period. There is
a considerable correlatio;m between agricultural GDP growth rates and gz
rates of non-manufacturing non-agricultural GDP, which latter are hi¢ﬂ'
correlated with manufacturing GDP growth rates, but there is practicaui
no correlation between growth rates of agricultural GDP and private

sector invcstment, which however is correlated with manufacturing GDP

growth . ates.

‘

It is therefore useful to consider the alternative explanation
that agriculture affects manﬁfacturing indirectly through public. sector
investment. Srinivasan and Narayana (1977) and Patnaik and Rao (1977)
.have argued this point with regard to the levels of activitv. As faraq
the transmission of fluctuations is concerned, the point if also con-
firmed when we consider annual growth rates. Wwhile agricultural growth
rates influenced public sector investment growth rates {correlation =
0.22 with one year lag), the latter have influenéed manufasturing GDP
growth rates (correlation = 0,34). Similarly, we find clcse ﬁositive
relationship between public and private sector investments, and between

private sector investment and manufacturing GDP growth rates. There iz



l‘similar set of influences on non-manufacturing n_on-agricultural

B® growth rates. It seem therefore that public sector investment

Biys a significant role in transmitting the fluctuations of the agri-
Bltural sector to the rest of the economy, or otherwise causing fluctua-
Bons in the other sectors. It is also easier to see wky this should

B s0, for the manufacturing sector especially is likely to be geared
Be to meet the sort of demand arising from public sector investment

B :=1s0 to ﬁse the services of such investment as inputs. In view of
Bk irportance of the public sector investment in its effects on the
Bnomy, we turn to consider the fa;:tors responsible for its high degree

B instability.

e Casuat Factons

We have seen that there is a positive relationship between
'icultural GDP and public s.ec.tor investment growth rates. Why should
‘ee variables be related?. One of the possible explanations is that
.@ relationship operates primarily through the price factor. The rela-

.\ships involved are illustrated in Fig. 3.

Fiﬂe 3

As may be expectéd, énnual rafés of change. of the price 1evei,
BBeasured by. the GDP deflator are _negatively correlated (-0.15) with
Bicultural GDP growth rates. But the PBI price deflator has no corre-
Bion with the GDP deflator. Further, the annual changas in the PBI

B:tor are positively correlated with agricultural GDP growth rates.



It is difficult to explain the relationship between agriculture and

the PBI price index.

The annual changes in the real value of publyic sector investment.
are the composite of thg changes in its nominal value and the changes !
in its pri;e index. .It turns out that whilé therc is a strong positiv]
relationship between the changes in the nominal and real values of
puﬁlic sector)investment, the changes in the nominal value appear.to
be negativéiy correlated with tﬁe changes in agricultural GDP. Furthedl
the nominal cﬁanggs in public sector investment are relatively stable
(CV = .64); tgerefore, the great instability of public sector investmetl
is unlikely to_hgve arisen through the changes in its nominal value.
Instead, it ié more likely to have resulted from the highly unstable
changes in the pri~e index of public sector inveetmeﬁt (correlation =
© =.29). 70 types of ﬁeasures arc therefore needed to stabilize public
sector investment, one to reduce price fluctuations, egspecially of food

items and the cther to reduce the impact of these fluctuations.

We can also study the instability of public sector investment
" the point of view of its. financing, according to the equation for tl

public sector:

Revenue receipts + Other receipts = Total outlay

= non-investment expenditure + investment expenditure.

The only comprehensive *ime series (covering both central and state
governments) of revenue and other receipts and total outlays are thc

given in the Economic Survey from 1960/61 onwards; so we have used t



Por these -rariables.

Howevar, thee is nc systematic way in which these

lMal outlays can be split into investment and non-investment expenditures.

Berefore, we have taken the investment expenditurcs as given by the CSC

Iuies of GDCF in current prices, and derived the non-investment oxpendi-

pires. For the present analysis, in order to maintain the validity of the

[métion, all values were deflated by the GDP daflator. The orders of

Jemitude of the components of this equation are shown in the following

kble in 1970/71 prices.

Table: Financing of Public Sector Investment and

Development Outlays (Rs.crores at 1970/71 prices)

Averages ot

Average annual values arnual

rate of

st Iocoris 1 W2 1T/ 19506L o
kvenue receipts 4210 5351 7210 10264 6456 7.08
Jther receipts 1850 2074 2626 3720 2474 5.87
btal outlays 6060 7425 9836 13984 8930 6.66
ﬁm—investment exp. 3570 4940 6245 8796 5626 5.25
fvestment exp. 2490 2485 3591 5188 3304 6.34
kn~development exp. 2247 3203 4054 5021 3493 7.21
4222 5782 8963 5437 6.62

kvelopment oxp.

3813

The degree of instability in these variables (measured by the

ifficient of variation) and the strength of relationships between

»wth rates (measured by the correlation coefficient) are illustrated

Fig. 4.

Figure 4
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We find that revenue recaipts, - cher receipts, and their total are

all posit#ely"related to agricultural GDP growth rates with a one yeaf
lag (indicated by L), while there is little effect on the changes in
non4investmen£ expenditures., All these variables also have considerabfl
instability, though revenue receipts are least so. In turn, all thesd
variable are highly positvely correlated with public sector investment{
Therefore, we may conclude that the financi;l arrangements have beén
of a fairly constantlstructure, and have done little to mitigate the

influence of agricultural fluctuations on publié sectoxr investment.

The concaept of —public sector investment has generally baen
recogniséd as being too narrow in Indian planning discussions. Instead]
a more i<elevant concept in conn. stion with measure : to promote growth
is that of development outlays. The above table élso includes the ordel
of magnitude of tne daivision oxi votal public sector outlays into develod]
ment an. non-development ou*xlay. . The relationshiy, of changes in thess
magnitudes with charges in agricultural GDP ~2ad public sector investmentl

are illustrated in Fig. 5.
Figure S

Agéin we find that changes non-development outlays, like changes in
non-investment expenditures, are not highly correlated with agricultural
changes. Development outlay changes are highly correlated with agricul~
" tural fluctuations, but the relationship may actually operate through

total and non-development outlays.
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prebuding Remarks

This has been only a preliminary analysis. The tools used
e rather primitive. But it may suffice to highlight the high degree
[E instability of public sector investment and its probable causes
B consequences. In order to achieve greater stability of this crucial
Eriable, it is hoped that the present exercise will stimulate others

b study the whole problem systematically with more appropriate tools

F analysis.
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GROWTH RATES OF PUBLIC
SECTOR INVESTMENT: 1970/71 prices
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Agr GDP (2.32)

(0.16) ‘Non-Agr GDP (0.39)

(0.25)

g
PBI (1.72) ‘PRI (3.10)

Other Non-
Agr GDP (0.39)

Figure 2

Notes: PBI = public sector investment in -eal terms

PRT = private sector investment in real terms
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Agr GDF ({z.32

\\ (0.12)
\

(6.01) cDP
PEI (.64) FBI 1.94) ' deflaty
nominal defla'toé B
0 . -
0.03, {~0.29)

(PBI {1.72)

Figure 3
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- Agr GDP (2.82)

(.35L) v -34L)\
Non-investment

= G other Total —LAD— . (2.27)

receipts (1.87) receipts (1.21)

(.65)

PBY (2.18)

Figure 4
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(-.11)

ﬁon—aevelog“‘enul
outlay® (1.4€)

pigqur -
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