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Where Is the Industrial Retardation?

Snigdha Chakrabarti
Ashok Rudra

A careful review of the relevant date does not lend support o the hypotheses of industrial retardation and
sfaw:ng down of public sector investment which have been subjects af 50 mw.& discussion among Indian economists,

AS ix alh toe familiar o the readers of
Econorric ard Political Weekly, there has
been in the country a great deal of discussion
from the mid-seventics till recent years about
the possible explanations for an induitrial
‘retardation that everybody has been agreed
had %et in from the mid-sixtics. An early
detailed analysis of the problem was that by
Shetty (1978) and a later comprchensive
treatrment of the phenomenon was that of
I I Ahluwalia which drew much attention
to its authoc. Tn becween, a large number of
the most distinguished ecoromists of the
country had their different say aboot the
problem in & scrics of articles which were
mostly published in the columns of this very
journal. The problem being undenighly im-
pottant, we thought of doing our own bit
for unravelling the secrets of the pheno-
menon. We guickly appreciated that the dif-
ferent explanations offeced by the different
eonmmisiy were mostly consistent with cach
ather, 5o thal there is no problem of deciding
which is correct and which not. It appeared
to us fo be g question of deciding on the
rclative weightls to be atlached to the dif-
ferent Tactors which might have acted con-
jointly to give rise (o the phenomenon. In
order to-make our own analysis, we thoueht
of updating the data rclating 1o industrial
production and investments,

To our dismay, the modest statistical
oeercise Lhat we undertook proved the
undoing of our project. That is because the
phenomenon of industrial retardation sesins
to disappear when searched for in the time.
span of 1961 o the latest tine point for
which we have data which is 1985, The
Cheshire ©at seems Lo have evaporated
without leaving behind its famous prin—
wnless we choose to treat as that grin the
siens of definite decline in the trends of only

a few industries and imestmeni by the-

private sector. A slowing down of private
imestiment may indeed be by itsclf 3 very
scrious matter: but what one has talked
ahout till now is the slowing down of iovest-
ment in the public sector and as a con-
sequence that of industrial investment as a
whole Chur disconcerting finding is that
public soctor investment, instead of slowing
down, s2ems 0 have grown at an increasing
rate tracing a smooth path over the entire
petiod 1961 to 1985; and this, combined with
a decelerating private scotor investment, bas
given rise to a trend of overall invesiment
that involves a constant rate growth of 4.32
" per cent per year,

"THE C{JNSENSU ]

Before we present our resulis, 1et us have
a quick view of how generally accepled the
retardation thesis has been. One pf the hirst
salvies was fired by K N Raj in 1976 when,
in an article concerned with *Growth and
Stagnation in Indian Indostry’, he wroie
about “a sharp decline in the mate of growth
of industrial output since the middle sixties™
In the Ffollowing year, Srinivasan and
Marayana (1977) observed thal “since 1966
the Indian econooy séems to have departed
significantly from the growth trends
established during the first three Plans™
Vaidyanathan (1977) took up issue with
Srinivasan and MNarayana about the explana-
tion for “ . .the sluggich prowth of outpul
and investment during the last decade™
Shetry {1978} in his ambitious study set oul
o explain why *in comparizon with the
overall cconomic performance during the
first fifteen years of planning. . . the perfor-
mance of the Lndian economy since the mid-
sixties has been very wnsatisfactory™
Prubhat Patnaik in 193] advanced “an
cxplanatory hypothesis”™ for “industrial
stagnation in patticular and economic
stagnation in general™ Racgarajan in 1982
talked of “the deceleration of the indusirial
growih™ as a “disiurhing featune™ calling
“for seripus attention”, Ahluowalia in 1985
underiook 2 comprehensive study of “indus-
Lrial stagnation in the organiscd secear atter
Lhe mid-5ixtigs™,

Ome is, thetcfore, justified in recognising
a general conscnsus among economists on
there having been a slowing down of in-
dustrial growth. We do not, however, inter-
prel our results as suggesting that these
coonomists were all wrong in their inter-
pretation of data, Our very different results
refer 1o a very different time comparison.
Maost of the autbors cited above have com-
parcd males of growth of two periods, one
priof to 1965-66 and the other posterior 1o
thar date. The second. period in most cases
extended to differcnt years in the sevenlies,
most of them not strotching bevond 1975
amed the longest period being that of
Ahluwalia extending 1o 1974-50, As one may
see from Thble |, for those time comparisons
the authors were entirely right about their
judgment. We, on the other hand, have con-
sicerod (he 24-year peciod Mrom 1961 to 1985,
Within this quarier century we have failed
to detect any tendency of general industrial

retardation. We could not find any depen- -
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dable data stretching over the entire pariod
from 1950 to 1985, It iz perfectly possible
that the trend in the fifties was of a sharper
industtial growth than during the 24-year
period following 1961 However, it is definite
that there has nmot been any deceleration
since 1961, There hawe, of course, been
serious fluctuations; if instead of tking data
upto 1985 we stopped at some earlier date
we might also obtain very different resulls
consistent with the hypothesis of decclera-
tion. It is apparent from all data relating to
industrial production and investment that
thers were, in most industries, sharp
downswings after the mid-sixties. The earlier
analysis understandably interpreted the
downswings as downward movement of the
irend sl However, when one takes data
up. ter 1935 one sees that the downswings
switched over to upswings and the long-term
trend in most cases 5 one of constant rke
of growth and in some cases even of increas-
ing rate of growth. 1 is noteworihy. thal
despire these swings the quality of fit of
these trends with constant or incrcasing rates
of growth, judged by the R? stutistic, is
mostly extremely good, the trend explaining
in most cases morc than ™) per cent of the
variation. It is well known chat the task of
distingnishing betwsen trend movements and
eyclical movernents poses one of the rickigst
of staristical problems-—-what appears to be
a trend movement may change to a cyclical
movement with increased accumulation of
data and vice versa. This iswhat seems to
explain the extremely different results found
by wx (rpm all our economist colleagues
from Raj to Ahluwilia.

METHOD OF ANALYSIS

We may now cxplain the method of

.analysis usad by us. Evervbody bofore us has

divided each time series into two parts on
a priori considerations and has-calculated
two constant growih rates holding for the
two segments, either with the help of
separare tits or with the help of dummy
vatiables. The periods used by these different

-authors and the prowth rares estimated by

thera in their respective Two segiments are
presented in Table 1, 24, 2B and 4.

W, on our part, took the entire serics
From 19261 to 1985 as a single sepment. We
fitteed in each case to the entire data a log-
quadratic growth curve (of the form log ¥*
= a + bt + ct?) and then tested for the
significance of the quadratic term. In a large
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nurnber of cases we have found the term tor
be non-sigrificant and we have nferpreted
thess cages to be homogencous over the
entire period with a constant growth rate. [n
rame cascs the guadratic terms has been
significant with negative sign. Ywe have inter-
pretedthese cases to imvolve deceleration
over the eptire period: In some cases the
quadratic term has been significant with
positive sign and we have had no option but
to treat thase cases as imolving growih with
increasing rate, Our results arc presented in
Tables 24, 2B and 3.

RESULTS

¥We shall now look at some of the cases
in which our results are in striking contrast
o those of other researchers who have
worked before us.

[nt Tables 1 and 2 wec present resulis
relating 0 a few industry groups and
industries which have been worked upon by
some authors like Srinivasan and Narayana,
Ahluwalia, Nayyar, Rapgarajan, Shetly and
ourselves, Srinivasan and Natayana did not
present any raies of growth. They presenved
a few diagrams which showed in zach case
the obscevations for the period 966-67 to
1972-73 to drop below a constant rate trepd
curve fitted to the period 1950-5F o PNG5-66,
Shetty’s results, presented in columns 4 and
¥ of Table 2A and columns 7 and § of
Table 2B, are in the form of the overall
percentage growth during two  periods,
namely, 90-61 to 1965-66 and 1965-66 L0
197677, All the other authors calcutated
constant annual rates of growth for their two
pericds, one prior to 1965 and the other
foliowing 1965, Thesa rates are presented in
Table 1. In each case the rate for 1he second
period is lower than that For the first period,
1t is, therefore, not surprising ar all thae all

our rescarcher friends read into their data
a slowing down of the rate of growth.
Our very different results are presented in
Tables 2A and 2B. We did not work with the”
industry groups to which the results of Table
! refer. We did not think it cither necessary
of very reliable to construct index numbers
of production for these groups, We, instead,
deait with some series representicg the
physical output of g sclected few individual
industries, [n Table 2A we present our results
with respect tn thosc industries for which we
have found the rate of growth over the
24-year period to be constant, These in-
dustries include some extremcly important
ones, like finished steel, phosphatic fertiliser,
power driven pumps, sugar, soap and few
dursble consumer goods like clectric fans,

domestic refrigerators and cars. In all these
cases, the tests of significance have rejected
the quadratic term, ¢ that one can zay that
there is neither an increasing nor a decreas-
ing tendency in the rate of growth. The con-
stant rates are presented in column 2 of
Table 2A.

We hawve also found a few specific in-
dustries with diminishing ratcs of growth,
the mesults for which are presented in
Table 2B The industries include nitrogenous
feruliser, petroleum products, aluminium,
sulphuric acid and electric motors. For'the
cotion textile indusiry the rate of growth has
diminished so fast that even before 1970 it
had beceme negative and became highty
negative by 1980, This is not a case of
deceleration, but one of decline [n the same

TABLE 24: Rares OF GROWTH-. [NDUSTRIES WITH STEADY GROWTH
{Our Results)

Industry Rate r? Shetty’s Results (Per Cent
(Per Cent Par (DA Cirowth owver the Period)
Year) 1961 “TOROET o i)
to 1955 196568 1976-77
(1) (FH (1 ) (5}
Finished sieel 2.93 .84 17.74 585
(L1
Pig iron 2.2 081 12.94 183
{03
Phosphatic Fertilisers 12.76 097 2269 30,22
(121}
Power driven pumps 4.4 071 4.7 242
{075}
Soap 1495 0492 187 545
) {147}
Electric fans 5,94 a97 585 B.50
(151}
Domestic tefrigerators 15.26 0.9% 47.52 24.42
(0L57)
Car kN1 0.56. - -
{0.15)
Sugar 4.6] 0.7s 118 3.16
(1.44)

* In the case of Phosphatic Fertilisers the fit is only over the pericd 1969 1o 1985,

TabLE I: RATES OF GROWTH OF INDUSTRIAL PRODUCTION

(Other Aulhors)
Industry Group Author . Rate {Per Cenl Per Year)
Petiod [ Pericd 1
{n 2y (3) (4}
Texriles Mayyar 2.0 (1955 to 196%) — 0.5 {19685 10 75}
; Ahluwalia 6.0 (1959-60 to 1965-66) 4.0 {1966-67 1o 79-B0)
Chemicals and chemical products  Mayyar 9.3 (1935 (0 1965) T.2 (1965 10 75)
Ahluwglia 1.6 [1959-50 10 1965-66) 10.8 (1966-67 w7 79-80)
Mon-metattic mircral products Mayyar 108 (1955 1o 196%) T30 (1965 ta TR
Ahluwalia 9.2 (1959-60 1o |1965-66) 4.7 (1965-567 o T80}
Srinivasan and Marayana* 11.5 {1950-5] 10 65-56) r (196667 1o 7213}
Basic metal Mayyar 13.0 {1955 1o 65} 1.0 (1965 Lo 75)
Ahluwalia 12.8 (195960 to 65-66) 6.7 {I966-67 to 79-80)
MWon-clectrical mechinery Mayyar 4.6 (1955 1o &65) 6.9 {1965 1o 75}
Ahluwslia B9 {(1959-60 to 65-66) B3 (1966-6T to 7930}
Hangarajan 19.0 {I19%6] o 85) : 9.4 {1966 to TN
Srinivasan and Narayana 0% (1950-51 to 65-65) e 19A-5T o 72.73)
Eleciriczl machinery Rangarajan 154 (196] to 65} 12.2 {1966 to 7O)
Mayvar 5.6 (1955 10 65) B.0 {1943 1p T5)
Ahluwalia 15T {195%-60 10 H5-66) 10,6 {I965-5T 1o 79.80)
Transport equipment Rangarajan 15.7 {1961 to 65} = 7.9 (1964 0. 70}
Mayvar 7.6 (1955 10 65) -1.2 (1965 ta T5)
Ahluwalia 10.8 (195950 o 65-66) 5.6 (196567 to TRE0)

Srinivasan and Marayarna

13.8** {1930-51 1o £5-66)

*E* (196687 to T2-73}

' 1
Moy The periods are different Tor the different authors and are mentioned in the bracksis.
* Srinivasan and Marayana have considered only cement.
** The rete is not stated by the authors, but has been read by us from diagram provided By them.
*** The authors do oot give any figures but state that the rates decline
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TaBLE 2B: RATES OF GROWTH ~ LNDUSTRIES WITH ACCELERATION AND DECELERATION
{Our Resulis)

Industry Fitted Function R? Rate (Per Cem Per &%ari Shatty's Resulis (Per Cent
196) to 1985* (DWW % T Crowlh over the Pericd
[} [T
B5-66 8-
() (2 {3 4) 5 (6) 7) L&)
Deceleration
Mitrogenous fartilisers a + 02585 — 0.003M! 099 - 20,09 12.29 2155 65.04
(.98}
Petroleum products a + 012041 — 002008 097 1064 7.64 o4 — —
(0.53y
Alyminium a + 02240 — 0.0055! 0.92 2119 10,39 —0.61 4787 2144
(0.8B)
Sulphuric acid a + 04551 — 000347 0.58 11,85 105 02s 15.58 1357
; ; {1.24%
Electric molots s + 01284t — 000237 097 12.3R T.7B 118 2816 10000
{1.62)
Cloth a + 0.O0TT - 000153 0.E8 0.51 - 209 - 449 — —
; (1.5B)
Avcelergion
Cement a + 00308t + D001 0.595 328 5.1R 124 700 673
(0. 73)
Truck a - 0030 + C.Oop3Ne 0,85 —2.47 31.73 9.93 — —
{057y

Notes: In all Ihe fitted guadratic functions presented here cosfficiens of 1 is significani.
* [n the case of nitrogenouws fertilisers the fit is gver the period 1965 13 83 and in case of sulphuric acid the fil is cver the pericd 196 1o Bl

T4BLE ¥ RATES OF GROWTH—GROSS FIXED CAPITAL FORMATION
{Our Reszults)

Grass Fixed Capital Formation Fitted Function R? Rale {Per Cent Per Year)
1960-61 ta 193485 [DW) T %
(1) {2) (3} L} (%) 16)
TFotal a + Ofadar 0at 432 432 432
{0.63}
Secrors
Public sector a + 00084 + D.00142 092 (A 3092 6.7
(0.88)
Private seclor a + G079 - 00004 ot 087 157 4.7 181
: {0.89)
Components
Construction a + 0066TE - 0001412 092 &30 159 0
(069 ;
Machinery and eguipment a + 00257+ O001x!? 0. 28 5 161
1070y
Industries
Mining, quarrying, construction and a + D056t .91 576 578 576
manufacturing . {1.09)
Eleciricity, gas and waier supply a + DO gg;} Er i fRir) 1407
(0. :
Transporl, storage, and communication a — 00152 4 0005t (.89 .14 1.4 LI
10.68) .

Notes: (1) In all the Ftted quadsatic functions presented hers the coefMiciem of 2 is significant.
{2) The daw wsed are all in the constani prices of 197071,

TasLE 4: Eares OF GROWTH OF FIxED Carimal, FORMATION
{Other Authors)

Fixed Capital Formation Suthor o Rate {Prc Cent Per. Year)
T Period T Perlod 11
(1} 2) ) 5

Public sactor Srinivasan and Marayana 115 (1950-51 10 6566} ** (196667 (o 74-T5)
Ahluwalia 9.9 (195560 to 65-66} 5.2 [1966-67 1o T9-E0}

9.3 (195960 to 63-06} 5.2 [1966-6T 1o T9-80}

Fatnaik 21 (1960-6] 10 54-65) 0.7 (196465 1o T3-14)

Rangarajan 12.2 (1950-51 w0 63-56) &0 (1970-T1 to 77-18)
Private sector Srinivizan and Narayana 6.9% (195051 1o 65-66% 7 (1966-67 1o 74-75)
Ahluwalia 8.2 {195%-60 to 6566} 3.1 {1966-67 10 T9-80)

Rangarajan 4.7 (1950-5] to 63-66) 4.5 (1970-T1 10 77-78)

Total : Srinivasan and Narayana 5.2* {1950-31 to 65-56) (196667 to T4-13)
- Ahluwalia 2.0 (19%59-60 to B3-56) 4.1 {1966-67 10 79-80)

Rangarajan 7.4 {1950-51 10 65-66) 5.9 (1970-7] 10 77-78)

Notes: Rangarajan also extimated che growth rate separately for the period 1965-66 10 197172
* The rate is nol staled by the authors, but has been read by us from the diagram provided by them.
** The authors do not give any Figure bul stale cthat the rae declines. -
*** The authers do oot give any figure but smie that the mic doss noet declime
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Table we show thar one important indwstry,
namely, cement, has grown over the entire
petiod 1961 1o 1985 at ao increasiog rate. The
truck industry seerns to have declined 1o stan
wirh, but began to grow gl an increasing cale
froon the mid-sixties. The different decreas-
ing and incrcasing ralcs arc presented in
columns 4, 5 and & of Fable 2K
We now turn 10 some important macre
variables. e of the mes imporant ex-
rlanations for the alleged industrial retar-
dation advanced by several coonomists is an
alleged slowing down of public sector invest-
ment, Thus Ahluwalia cites four contri-
butory tactors woindustrial stagnarion and
ung of them is “the slow down in public
investintent affer the mid-sixties. . " Parnaik
-states, “the growth of public invesiment has
slowed down sinee the mid-sixlies™ Similar-
Iy, 1alking of public investment, Srinivasan
and Waravana wrote, “ . the perjod after
1965-66 represents a depariure in the
downward direction from thie trends
estghlished during the first three Plans™

But alas, our statistical fits with as high
a R? as 0.92 belie all these prognoses. Our
resulis show a rate of growth that has steadi-
ly increased from 1961 to 1985, The groweh
of investment in the private sector has,
however, decelerated and the goodness of [
here is even better (RF = 0.97) The increas-
ing and the deereasing tendencies in the 1w
parts of investment cancel each other out,
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s0 that investment in the econemny as a whole
grows at a steady rate of 4.32 per cent per
yeatr over the period [96] o 1985 {see
diagram).

Just as one parl {namely, the private secior
part) of overall investment has grown at a
decreasing rate, another part. namcly, the
component of construction in capital for
malion, bas alse ehaved similarly, The
companent -af machinery and equipment
has, however, prown al an (OCTERsiNg Tate,
Oinwee again, the increasing and decreasing
rates of the two parts cancel each other out.
When we consider ool all ot invesument, But
only the parl devoded 1o rmaning, consirue-
lear and maou lacturing we Nod once again
a constant rate of growth, namely, 5.76 pey
cent pet year. The same is true of the inlva-
structural sectoo of electriciy, gas and waler
supply. By contrast, investiment in transport
and commumeation has Erown ar an mereas-
ing rate. The finted functions and the rates
of growth are presented in Table 3,

Chur results are obvioosly in striking con-
trast to those who detected deceleration i
the same macro variables. Their numerical
results are presented an 1able 4.

COMNCLUSION

We rhus see that nember For public sector
inves lrenl nor [oF investitent 0 industries
nor Tar the growth of individual industries
15 one Justified i talking about retardation

Economic ard Political Weekly

in genetal, though deceleratinn does mark
cetlain individual imdustries. As we have
mentioned before, we are not suggesting tha
the ecconemists who debated industerial
‘retrogression’ were wrong, They were cet-
tainly right about their own time frames of
comparison, Our different results clearly in-
dicare thal the retardation of seventies was
not a durable feature of our eponomy’s pat-
tern o development.

Sources of Data

1 Far the indesirdal production figures
presented im Tables 2A and 2B: for 1961 1o
1976 Sratistrenl Abstroct, different years;
for W77 o 1985—Monthly Absiract of
Stafistics, different issues,

2 For tonal fixed capital formation, their two
components-—consiruction and machinery
—as well as fixed capital formativon in the
industrics, all in constant prices of 1970-71,
ax presented in Thble 32 Motianal Accounds
Sdgiistics, different years.

3 For Mixed capial formation in the public
and private sectars in constanl prices of
1970-71, as presented im Table 3; The data
far these two caompoenents of Tixed capital
formation are availahle m MNatioae!
Accounts Seawistics only at current prices,
Following Srimivasan and Narayana, we
hanc firse caloulated for cach year the pro-
portien of the (wo components 1 togal
fixed capital formation al curment price and
then applicd that proportion fo the todal
fixed capital Tormation ar constant prices
for thal year.
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