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CYCLlCAWTY SN INDUSTRIAL GROWTH IN INDIA: 
AN EXPtORATORY ANAtYSiS 



Cyclicallty in Induetrial Growth fn.lndfa: 
An Exploratory Analysia 

A review of the literature on industrial growth in India, 

bows that barring a few studies [ e.g., RaS (1976, 1984),  Shetty 

11978) 1, Industrial growth has been interpreted by merely f ittfng 

rtrtistical models like exponential function, dummy variable 

ncression, kinked exponential function and quadratic functfon to 

*h observed time series data without any exploratory analy~is. 

hd such statistfcal exercises have often led to misleading 

mclusions about the industrial growth process under different 

plicy mgimes . There is a need. therefore, to clarffy the 

ksics of the methodologies undurlytng the interpretations. This 

is especially so in the li~ht of the changing policy regfmes 

dnce the mid-seventies . 

In this paper, we have made an attempt in this direction 

by re-examining the celebrated hypothesis of "relative 

hleration in industrial growth since mid-sixties". Thfa 

mthesis has two variants, namely (i) the existence, and (if) 

the persistence, of relative deceleration in industrial growth 

rhea the mid-afxtiea. The first variant has examined, whether 

relative deceleration in growth since mid-sixties existed or not, 

ad if so, the second variant has examined how long did the 

imward trend in growth continue. The reason for making such a 

listinction here between the "existence" and "psrsiatence" of the 

irdustrfal deceleration hypothesis I s  that in a recent debate 

1 



between Snigdha ~hahrabarti and Ashok Rudra ( hereafter, CR) ad 

Partha Ray ( hereafter, Ray) the former failed to detect m 

tendency of general industrial retardation! 

The paper is organized into rix sections. A critical 

review of the recent debate bet.ween CR and Ray has been 

undortaken in section I. In section 11, we have tried ta 

reformulate the hypothesis of the  persistence of industrial 

retardation with the help of the business cycle theory. The 

method of analysis employed i t 1  this study is introduced in 

section 111. In section 1'4, wo have re-examined the existence of 

retardation hypothesis with CR's d a t a .  In section V, an attempt 

has been mads to test. both the variants of the retardation 

hypothesis with the NAS data. Section V I  contains concludint 

observations with an alternative hypothsuia of cyclicality in 

growth. 

I. Znduatrial Retardation Hypothe~ia 

A striking finding of CR is that "a careful review of the 

relevant data does not lend support to the hypotheses of 

industrial retardation...". This observation I s  in contrast te 

the general consensus among those involved in the industrial 

stagnation debate since 1978. Indeed, CR claim that "We do net. 

however, interpret our results as suggesting that these 

economists1 were all wrong in their interpretation of data. Our 



very different restilts ref ar t o  %. very  dif fcrcnt t i m e  compar~rvrr 

and . . .  for those t i m e  zompariuons the authors were entirely right 

about thef r judqmeat" . The cr i?  ic;n:-, offered by Ray is that "CR 

neglect t.he whola of t.hs 1(?5as 3r.r; arrive at trends that the 

~ r l i s r  autllorc souid not f i n d "  and that,  therefore, CR 

conclusicns ware "...unncceptablo hzcauee the time frame ... was 

entirely d i f  f erenl," . 

In short, it may be sa id  that the crux of the dffferance 

in t h e  f indings  of CR and RTY 1.ios preciselyoon the question of 

wriodi=at.ion of the  uninterrupted time serien data. Regarding 

this question, Ray has assar%ed that " . . . i f  one sees the data on 

industrial pradusticn carefully (index or otherwise) one gets 

three distinct breaks, -viz, Period I: 1958-51 to 1964/65, Period 

11: 1965-66 to i979-88, Period 111: 1980-81 to present date. The 

first period is characterized by relative growth, the second 

period by etagnation fcllowed by the third period of further 

cmwth". In rgply to % y ,  CR, (1991) have argued that "we are 

rtrongly opposed to any metl~od that involves starting off with 

assumed brealring points" but " .  . . w e  believe that  whether there i s  

a tendoncy for dece ler~~ , ian  or not has to be extracted from t-he 

e n t i r e  t i m e  series data". 

We fu l ly  agree wfth CR's argument, but not at. d l ,  with 

the method by which they have snalysed the entire t i m e  series 

data. In fact, CR themsel-res have not justified the rationale 



for choosing the growth curve of the order of second depnr 

polynomial functional form, that is semi-log quadratic funotior 

(of the f o m  In Yt a -. bt +ctz ) . Further, it is  quite  evident 

from CR's exercise that. they have 1x180 used some kind of 

information t o  fix the order of the degree of the functional form 

rather than extracting t.he periodicity in gr0wt.h from the entire 

time series data. Therefwe, their criticism against the other 

analysts ( including Rny ) about 9- periodie~tion applies 

equally to their own study. 

A point needs t o  be C ~ P ~ R S ~ S C C \  here. In fact, CR (19W) 

overlooked the relative importance of the effects on trend 

(growth) of other built-in components of the time series model 

viz, seasonality, cycliculity and irregularity. It was not thrt 

they w e r e  not aware of the relative importance of the effectr @f 

cycle on trend. In fact, they did make such statements as thrt 

"the task of distinguishing between trend movements and cyclical 

movements poses one of the trickiest of statistical problamnW2 

and is "stretching far beyond the reaches of e l s a e n t t l r ~  

descriptive statistics of curve fittin&"'. However, these 

pasainp stat.ements are not sufficient enough to justify their 

choice of quadratic function in estimating trend movements *f 

induttzial output/value added. Further, t.heir assumption that. 

tho switching over from the downswings in trend to the upswings 

aver a long span of time period usually leave the secular tread 

unaffected cannot be taken for granted. This is tnas when 



priodicity of the swir igs  is of equal order. Otherwise, the 

swings in trend have a significant bearing on the secular trend. 

Suppose, the trend has a longer period of downswings with 

nrallsr period of upswings, then  the trend i s  likely to get 

iupened from the equilibrium level (steady state) to the extent  

of the degree of disequilibrium in periodicity and amplitude of 

the swings. The reverse is the case when the upswings in trend 

ire longer than the downswings. Consequently, it becomes 

imperative to know the nature and periodicity of the cyclical 

lovemeats before one chooses a method of analysing growth t.hat 

wuld provide the unbiased estimates of the trend. It may be 

r8called here that CR ignored the effects of cyclical movements 

tr the movements in trend. We, therefore, disagree with CR's 

s t a t i s t i c a l  exercise, where nef tiler have they incorporated 

dclic~l movements in some way or other in the analysis of 

mvements in trend, nor given r e l a t i v e  importance to the effects 

?f cycle in interpreting the observed drift, in sectalar trend 

through time series analysis. In c c n t r a s t ,  there is much to 

mmmend on some earlier studies which have at least. recognised 

implicitly the very existence of cyclical movements i 1 1  growth by 

interpreting the deceleration In i n d u s t r i a l  growth since the mid- 

sixties through different methods of sub-period analyses. 



11. Bypotheals of Persistenue of Industrial Retardation 

One cannot refute the disagreement among the earlier 

studies about the persistence of relative deceleration ic growth 

since the mid-sixties. This has come about largely because the 

earlier analysts had chosen alternative methods of trend f i t t i n g  

on a ~ r i o d  considerations, nnd not the nnalysis of cyclical 

movements in growt-h . This has led us to formulate the second 

variant of our hypothesis, that is, the persistence of industrial 

retardation. 

It. la well documented in t.hc business cycle thwriesr that 

the persistence of swings in growth is a reflection ef 

cyclicality but the periodicity i the special case *f 

persistence. In other words, ono can say that the average leeh 

of E cycle is a question of "persistence" and the variability *f 

cycle lengths (phases) refers t;o a grrestion of "periodicityne 

Since our interest hare is to identify length of the downswing in  

trend, we use rather loosely the term "persistence" to man tho 

periodicity of the downward trend. The reason is simple. The 

first variant of the k g p o t 1 r e s j . s  (t-hat is, the existence mf 

industrial retardation) has been concerned with an examination 

see whether there was a downward drift in trend since the r id -  

sixties. Then, it bec.omas apparent that the hypothesis can )@ 

statistically ex.mined with tho help of the analysis d 

cyclicality in growth. 



As a prelude, Ra.i (1984) had attempted t o  study the 

cyclicality i n  i n d u s t r i a l  growth in India with the use of the 

traphical method of platting three-year moving averages of annual 

prcentage changes in gross value added, sector-wise. He 

abserved that inCustrfal growth in India depicted a cyclical 

pattern with a cycle length of roughly 7 to 8 years and also 

aoted that the industrial growth cycle followed agricultural 

pwth cycle with a time-lag of 1 to 2 years. Using average 

annual growth rat.e.9 for each of 8-year periods iden t i f i ed ,  n~lmely 

1952/53 t o  1959/60, 1960/61 to 1967168, 1968/69 to 19?5 /76 ,  

1976/77 to 1983/84, he advanced the view that " . . . . . there has 

been possibly some increase i n  the rate of growth of industrial 

output. since the middle of the 1970s raising it closer to the 

levels achieved in the 1950s and 19SBs" CRaj:1984, p.19821. 

Interestingly, it may be noted here that Raj's study,is the 

second one that observed the sign of recovery in growth after the 

mid-seventies, preceded by Patnafk and S.K. h o  (197?) and 

followed by A l e &  (1986). However, this did not draw adequate 

attent.ion among the scholars,  who debated the 84)'s recovery in 

industrial growth. Hence, we here propose to extend RaJ's 

contribution with a detailed invest igation on cyclicality i n  

industrial growth. 



111. Method of Analysis 

Before p resen t ing  our  methodology and r e s u l t s  of the  

i n v e s t i g a t i o n  of cyc l i c r r l i ty  i n  g r ~ w t h ,  w e  may introduce the 

problems mostly encountered i n  applied econometric work (using 

year ly  data) w i t h  t h e  h e l p  of the  fa l lowing s tandard semi-let 

l i n e a r  model for the exponent ial  growth func t ion ,  

In Y = a + Q Time + u, ----------- (1) 

where I n  'it 1s a n  (n x 1) dependent v a r i a b l e  ( i n  log scale) 

vec to r ,  T ime  i s  an !a x 1) independent v a r i a b l e  vec tor ,  a and C 

are the model parametsrs of intercept and s lope  respectively,  and 

u is an (n x 1) error vector .  The ordinary  least squares (OU) 

w i l l  y i e ld  unbiased maximum lite1ihood estimates of nodel 

paraneters when the error component, u ,  follows normal 

d i s t r i b t r t i o n  w i t h  zero mean and va r i ance ,  a2 . But it has been 

of ten confirmed i n  applied econometric work that  t n e  distributien 

of e r r o r s  fo l lows,  i n  most cases, non-normality. And a stand& 

criticism of appl ied  econometric work vilth non-normality in 

e r r o r s  is that large residuals o r  " o u t l i e r s "  can exert 

cons iderable  in f luence  on parameters estimates because the 8LS 

minimizes t h e  sum of aquared e r r o r s  g iv ing  undue weights t o  large 

residuals. 



However, a recent econometric works has shown that the 

$IS, even with the non-normality of errors, still gives the best 

linear unbiased estimator of the model parameter, h,  and unbiased 

consistent estimator of variance, sz . In addition, it is also 

maintained that neithe.r b nor ~32 is efficient or asymptotically 

t f f i c i e n t ,  since the maximum likelihood estimator is nonlinear. 

Interestingly, we can argue here that a critique of the 

inadequacy of OLS with non-normality in errors to satisfy the 

efficiency criterion (being one. of the large sampling properties) 

ray not, though undeniably importmet in case of forecasting, be a 

serious issue in small sampling like our analysis of discerning 

cyclicality in growth. 

Moreover, a recent st-udy on detrending crop yield data 

with nonnormal errors by Swint.on and King (1991) has .empirically 

lemonstrated that a set of robust regression (RR) techniques6 

ruggested in recent statistical literature to estimate the more 

efficient trend co-eft icierrts with a view of automated means of 

controlling influential outliers h~:re of ten failed, regardless of 

sample size, to yield co-efficient estimates that; are 

significantly different frorr the OLS co-efficient estimates. In 

fact, they have shown t h a t  trend co-efficient estimates of all RR 

techniques lie within one OLS standard erro; of the OLS estimate. 

Therefore, they have argued that, as an easy and practical method 

of fitting trend to t i m e  series data with nonnormal errors, the 

OLS is preferred to the RR .techniques of the Multivariate t 



(HULTIT), the least absolute error (LAE), the trimmed mom 

(TRIM), the five quantity-weighted regression quaatila 

(FIXQUAN ) , the Gastwirth weighted regression quantile 

(GASTWIRTH) and the Tukey tri-mean weighted regression quantlle 

( T t r n ) .  

We maintain in our analysis that the unbiased estimates @f 

linear trend through the OLS method with nonnormal errors depict 

only the equilibrium (constant) rate at which the 

series has either grown or declined over time. And they 

(estimates of linear trend) do leave completely the movements i n  

growth or swings in trend unaccounted for. Consequently, m 

strongly suggest that the analysis of movements in growth that 

uncover cyclical fluctuations with irregularity (if m y )  i s  

extremely important, either, to choose the appropriate method of 

trend fitting to track the actual growth pattern or to provide 8 

meaningful interpretation of the estimated growth with requird 

qualifications for the left out effects of cyclfcalit~ in th 

analysis of trend fitting. In light of this, we may now set cut 

the methodology followed in the present study. 

A simple method of univari ate approach to time series lsrs 

been attempted in this paper: (i) to characterize the nature ud 

length of the cyclical movements in growth, and (ii) to estimate 

growth rates for periodicity of the cycles identified. In other 

words, we identify, first, change in the structure and then 



uralyse the growth w i t h i n  the structures identified. Following 

Jan Tinbergen's interpretaion that the nature of the cyclical 

aove~gents depends as much on the structure as an the random 

shocks, we have analysed the growth performance alongwith 

structural change assuming that growth and structural change are 

complementary rather than independent. 

In the first stage, the observed time series data is 

detrended by merely fitting the exponential trend stationary 

model as given in equation (I). Then, following Jan Tinbergen's 

rethod of discerning cyclicality in growth, the detrended series 

is expressed i n  its own standard deviation,. This normalisation 

procedure, which scales down the detrended series, helps us only 

to compare cyclical-irregular movements of different time series. 

Cansequently, irregular movements in the detrended aeries are yet 

to be eliminated for characterising cyclical movements. These 

irregular movements cannot be isolated easily from the detrended 

series for the plausible reason that the nature and type-of 

irregularity exfsted in any t i m e  series for that matter i s ,  first 

of all, strenuous to characterize empirically. However, we have 

employed a conventional technique of test of randomness for 

detecting the presence of irregular movements in the detrended 

series. 

This random test is based on the analysis of number of 

turning points in a series7. Though the roubustness of this test 



is subject to question, certainly It helps us to know whether tke 

detrended series have randornncss or n ~ t .  As Jan Tinberm 

armed, factors underlying the turning points are of twotypam, 

namely (i) endogeneous and (iii excgeneous. The endogenwas 

factors that are essenbially the prima facie causes of changes in 

the economic structure has affected in ~enerating turning points 

(or drifts) in growth path. And t-his gives rise t.o t.he fornatidn 

of cycles in growth. The exogeneous factors are treated as a 

manifestation of randcn shocks i n  the growth analysis. In lidt 

of these, we have excluded turning points corresponding to tke 

turning points of the cycles in t.est.ing the randomness. 

If the detrended series are found to have randomness, tben 

we have utilized moving average method to control the r u b 8  

effects on cyclicality. But the choice of appropriate mavin# 

average method is recogn,sed as one of the trickiest statfstlml 

problems in applied sttrat;istics. Nevertheless, three year m o v i ~  

average method (though it. is subject t o  question), which has been 

proposed in the elementary descriptive statistics, is used in 

present study for controlling irregular movements in the 

detrended series because of the lack of a universally accepted 

method of characterizing any type of irregular movements. Thus, 

the detrended series has been smoothened for discerning cyclicd 

movements (or cyclicality) empirically in our method of analysis. 



In the secsnd stage, we have relied on the graphical 

~ t h o d  of p l o t t i n g  tihe smoothened detrended series against time 

frr visual inspection of the very existence and periodicity of 

the c ~ c l i c a i f  ty in gr0wt.h. Then the uninterrupted time series 

rre perioeized according to phases of the cycles i d e n t i f i e d .  

fius, we have tried to contxol the e f f e c t s  of cycles on growth. 

Rowever, t h e  period-wise data i s  not free from irregular 

nvement s . The irregular movements that  are suspected to be 

influential ones arc expected to affect both magnitude srrd sign 

t f t h e  period-wise growth rates.8 Since large o u t l i e r s  in the 

ud points af the series ]lave a tendency to exert their 

irfluences on s l o p e  of the series, we have used three year m&ing 

werage method t o  sr-oothen the period-wise t i m e  series data for 

centrolling the i n f l u e n t i a l  effects of the i rregular  movements on 

trend. Thus, w e  rely on t h e  method of analysis ~f cyclizality in 

mwth to choose an appropriate method of t.renfi f i t t - in$ ,  from 

urangst the available alterna5ive methods, in order to seek a 

meaningful explanation for the growth process that the industrial 

wtor has undergone since 1951/52. 



IV. Testing Retardation Hypothesis with CR's Data 

We nave tried to test the first. variant of the retardatien 

hypothesis by usirrg the very same data of  CFi strrdy.  CR have used 

t-he data ;In phys ica l  out.put of i n d u s t r i e s  furnished i n  

stntistlcal a b s t r a c t s ,  both monthly and yearly issues. The time 

per iod  covered was 25 years, f r f ~ m  1961 to 1585 .  Eased on the 

sign and s i g n i f i c a n c e  of the ccl-ef f i c i e n t  of the quadratic ten 

i n  the a n a l y s i s  of quadratic t rend  f i c t i n g ,  CR grouped the sarple 

induat.ries , as under three c s  t e g o r i e s  , vlz. , stsady growth, 

a c c e l e r a t i o n  in growth and dcceleratiou In growth. Out d 

s e v e n t e e n  sample i n d u s t r i e s .  t h e y  found ths t nine industrier 

showed a steady growth, sir, industries a dece l era t ing  growth rrl 

+,w? industries an accalsrating growCYh. On the basis of this 

rslativc d i f  feral tial p+rfarnrance of growth for the perid 

c h ~ s c n ,  CR contended ?.hat one ws:; not  justif iad  i n  ta lking about 

re t a r~ t t r t i=rn  in yene,ral.  thctxgh <tc:.tlerc?tion d i d  mark certair 

individual indus3ries. 

In canno,cticm sr i t n  CF.' s study, two a n a l y t i c a l  questiols 

nezd ciarif ications: ! i) Whether CR' s sample industr ies  have 

cycles i n  grow* or not and i f  so, is t h e r e  a downswing i n  trend 

zincn th.?: m i d - s i x t i e s  ? ;  a:cr (li) whether the cycle responds b 

d i f f e r e n t  sample sizes, t h a t  is per iods  of analysis. Towards 

answering these questions, we used a t e s t  of randomness whichhrs 

shown t h a t  a11 t l ~ a  normallsed detre.nded series have randm 



irfluences. Then, t.he normalised detrended series are smoothened 

!or contrclf ling i r r e g u l n r  movements. - by re fe rence  t o  t h r e e  year  . . 

wing average method. 

Graphs 1.1 t.o 1 .6  p resen t  t h e  out-put cycles of f e w  

Wuetries from each category.  I t  may be  seen  t h a t  periodicity 

@f the cycles  perceived a r e  not' of equal order  i n  a l l  the - 
industries. I t  i s  observed t h a t  t h e  uneven phases of t.he cyclua 

identified i n  a l l  t h e s e  i n d u s t r i e s  have a tendency t o  cancel o ~ t  

each other l eav ing  t h e  growth unaffec ted .  This  . i s  precisely 

iocause of t h e  e x i s t e n c e  of more than one c y c l e ,  t.hat is, roughly 

two to th ree  cycles, i n  t h e  phys ica l  ou tpu t  growth of 311 these 

irdustrles , except fo r  sugar where, more t.llatl three cyc les  wi th  

tbe periodici ty  of 3 t o  4 years are found t o  p e r s i s t  - 3  

I t  is evidlsnt from t h e  'graphical ,analysis of cycles that 

there has been a r s l a t i v e  d e c e l e r a t i o n  i n  growth of output of 

krlc goods and c a p i t a l  goods industries l ike  finished steal,  pig 

inn and p o w e r  d r iven  pumps around mid-s ix t ies .  A similar 

?attern is observed t o o  i n  case of the consumer durables  l i k e  

nfrigerators (domestic) and cars. Thus,* it does  ~ m t  mcan t h a t  

tthsr sample i n d u s t r i e s  belonging tc the steady growteh category 
I 

1 0  not marked any dawtrawing i n  ' trend. C e r t a i n l y ,  t h e  

lhnomenon of r e l a t i v e  deceleraticr:: i n  growth has been observed 

fer other steady growth indusLr ies  b u t  fcr different per iods ,  n o t  

around the mid-s ix t i e s  . 
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Now let u s  t u r n  t o  CR' s c o n t e n t i o n .  that.. choosing dif  f ercnt  

wlds can give rise to d i f f e r e n t  r e s u l t s :  " . . . i f  instead of 

'dng  data  u p t o  1985 we stopwd at some earlier date  uc might 

also obtain very different results c o n s i s t e ~ r t  with the kypothesis 

tf deceleration"1e. Fol lowing . t,;r methud of a n a l y s i s  and us ing  - ' 

'Jlt's data. wo have c&ried out the se .~rs i t&l ty . .  ana lys i s  of 

ztclicality i'n growth far dlfferect zample sizes, SSI (1961 to 

1975) and SS2 C1961 to 1985) .  1% i a  seen f r ~ m  the graphs 1 . 1  to 
. J  

1.6 that there is trardly any divergence ir, output. growth cycles 

between the two sample s i z e s  chosen er,c.?pt for some v~riations in  

!evc.ls. T h i s  amounts  to a r g u i ~ ; g  that  cyc1icn l i t .y  in growth 

malns  unaf Pacted by s.mpIe s i z e .  ~ ~ h v l o u s l ~ ,  it c o n t r a d i c t s  

CR's assertion that ". . .what appccirs t.;. be a t r end  movement may 

change t o  a cyclical movement with increased accumulation of  d a t a  

ud vice versa" . And the  irrvarian~e uf c y c l i c a l i t y  i n  growth to 
t' 

ample size makes our method of aunlpsif ig growth a robust one. 

Apart from this. we ]rave ai!x) analyskd the o u t p u t  c y c l e s  

of the two accelerating s:wi a f e w  d e ~ e l e r i r t ~ i l r g  i n d u s t r i e s  f o r  
Y 

further confirmation caf tilt 1r~pot .hcsi  s of industrial retardation 

since mid-sixties.  They s r v  presented i n  graphs " 2 . 1  and 2.2. 

The graph ' 2 .1  s!.,aws t . l rs t  even the growth a c c e l e r a t i n g  i n d u s t r i e s  

have relative downswing i n  gr0wt.h of  output from m1d:sixtias t o  

late seventies. Ere same pattern has been observed . in . graph 2 . 2  

for the growth d e c e l e r a t i n g  it ldustr5.e~. Therefore, on the b a s i s  

of visual i n s p e c t i o ~ r  of the rncvements i n  growth, it may be 
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Marred that there has baaa a -a'- t- -. . for t.he 

crlstence of industrial retardation since mid-sixties. This 

generalisation is limited to CR's sample of industries only. 

Since these sample induatries are highly disagurega3ed to 

the level of product based industries, it is extremely difficult 

to arrive at an estimate of the  aggregate growth. Moreover, 

these seventeen sample industries account for about 18 per cent 

of the tota l  value added i n  the mantifacturing ssctor. Hence, we 

have not made an attempt lrore t.o re-estimate the true growth for 

CR'a sample industries. 

V. Testing Retardation Hypothesis with NAS Data 

As mentioned earlier, we cannot place our confidence on 

CR's  small sample size, thaugh the source of deta is new for this 

kind of analysis, for testing the existence of general industrial 

retardation since the mid-sixties. For this purpose, we have 

usea tl\a two-digit industry data from the National Accounts 

Etatistics {NAS). However, there appears to be some 

comparability problems in campiling the NAS data till the present 

data for generating uninterrupted time sericz. Theref ore, we 

have used the ~ l d  series with 1970/71 as the base and our study 

is reatrictad t.o the period, 1951.62 to 1984/85.11 



Foll~wing our method of analysis, the detrended serlas on 

t:et; value added a t  1970-71 prices, f o r  registered manufacturing 

zectsr a3 cr whole as wail as two-digit  industries, are tested fcr 

randormless. Th2 results of test of randomness for the study 

period, 1951/52 t~ 1884/85. are presented in the f i r s t  tw; 

colurcns o f  Table I .  The expected mean of turning points, EO), 

is  estimated to be 21 and the lower limit (LL) and Upper limit 

(UL) ef the in terva l  set by 3up 2 E ( p )  are turned to be 14 an* 

28 .  73 follows from these limits that. detrended ser ies ,  which 

?lave an observed turning pwitlts (po 1 below the lower limit- (LL), 

may be inferred to be free f r a m  random inf lucnces. In light 

this, we t;ry to interprete  the results of the test of randcaneas 

for all the detrended series, bo%h at %he disaggregeted level rna 

a t  ths aggregate level: It f s apparent that the observed turning 

points  (po reported i n  the second columtl of the table 1 are all 

fotu~d to be below the lower limit (14 1 of the interval (14-28). 

It may be Inferred, thus, that  t h e  detrended series arc artb3ecb 

to systematic influences. Based on t . 1 ~  r e s u l t s  of the test ef 

randomness, we have. therefore, decided to use. the normalfse~ 

detrended series, not ad justad for irregular movements, for 

discerning cycles in grawth. 

The normalisad detrended series on aggregate net value 

added is plotted on a gray11 to characC,criee the nature of tk 

systematic inf luanccs.  Graph 3 suggast.~ that industrial grMh 

i n  India during the period under study has Pollowed a cyclical 



Table 1: Test of Randomness f o r  the e n t i r e  per iod and 
Observed Turning Points f a r  sub-periods 

( i n  numbers) 

tvsirs2 t o  ivaires 
U 

€ (@I  and I Industry Braups P- . 

I Am-- UI- 

Period-rise Obrerved Turning 
Points (p.1 -- 
t 0 

--- - 
1 Food Products 21, 14-20 1 1 S 4 1 1 1  

I kvrrager,  Tob~cco, rtc., 21, 14-28 11 3 4 3 

I l a s t i l e s  21, 14-28 7 4 2 a 1 
1 
1 Mood, Furn i tu re  etc., 21, 14-20 9 4 

I Papers and P r i n t i n g  21, 14-28 8 1 4 1 2 
r,x 

leather and Fur Products 21, 14-20 7 S 2 1 I 1 Rub, Prtro, Car l  etc., 21, 14-28 1 l I S 1 I 1  
i 
I Chemicals, etc. 21, 14-20 12 7 3 I 
I man-metallic Rin. Prodt.. 21, 14-28 e 3 2 t 2 I 
I "eta1 Products 
I 
@on-El~ctr ical Rachinery 21, 14-28 1 1 S 4 1 1 

E lec t r i ca l  Machinery 21, 14-20 12 4 5 1 1 

Trae spor t Equi p a m t  21, 11-28 1 Q S 2 3 a 

letes: Ii) ECp) is t h e  expected mean af p where p i s  the number o f  turn ing paints; 
4 i i 1  p, is the observed turn ing points; 
(iiii CL and UL refer  t o  lover l i m i t  and upper l i m i t  respectively. 

( i r )  Figures i n  b a ~ e s  a r e  .be turn ing po in ts  t ha t  have r e l a t i v e l y  higher 
aepl i tudes which i n  t u rn  is suspected t o  h ive  a s i g n i f i c a n t  bearing 
on t h e  respect ive period-UI?~ yrowth rates. 
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pattern. Tflc analysis of c y c l i c a l i t y  i n  growth points to 

broadl~ icur  phases of i l ldus t r ia l  growth during t h e  study period. 

fie f i r s t  phase, covering the period 1951/52 to 1964/65 shows an 

increasing trend. The second phase c o n s i s t i n g  of the period 

1964/65 to 1975/7€ v i t n e s s e s  a declining trend. The third phase 

relating to the period 1375/76 to 1980/81 confirms an upward 

trend. Finally, the fourth phase comprising the  period of 

1980/E1. to ! 984/85 appears to have, regist.ered acce:sratirsn PC 

brovth. However, the length of tlre cycles observed in growth of 

net value added seems to be declining. 

The same exercise has been ext.ended to 2-digit NIC 

indr~s t ry  groups. The industry l e v e l  analysis of v i s u a l  

inspection confirms t h a t  the declining phase of tho cycle across 

the indus tr i e s  had set i n  m u i d  sbt iea  - . The inter- industry 

differences i n  the c y c l i c a l  move.!nents i n  yrov:k. of net. value 

added appear to  be well-pronounced i n  the p w i o d  after 1964/65. 

This shows an intereating pattsrr. whfc.lr explains, to  some extent, 

factars underlying the cyclical. movements irs Lha observed time 

series on aggregate net value added ~n regivt.ered manufacturing 

sect.or during the study period. Hence, the industries showing 

broadly s i m i l a r  pattorn i n  ~ y c . l i 0 3 1  movements have been 

classified intc five groups. 

The c y c l i c a l  mcr*raments i n  growth of t.hese f i v e  groups of 

industries are presented separately i n  fzur graphs 3.1 to 3.5.  



It is seen f rum the graph 3 . 1  that t h e  f i r s t  group (Leather md 

Fur products CLFPI , Transport equipment [TEj and Miscellanseus 

industr ies  [ M I ]  ) indicates an upward trend a f t e r  1975/76. Graph 

3 . 2  reveals  that t.hs second group (Beverages, Tobacco, etc. , [BTI 
and Metal products [MP]) which shows a s i g n  of an increase after 

mid-seventies, faces a decline since 19845/81. Graph 9.3 tend t.o 

suggest. that  the th i rd  group (Rubber, Petroleum, Coal e t c . ,  lRPC3, 

Son-metallic mineral produc.t.~[NMP], Non-elec.trica1 rnachinerytNEN 

and Elect.rical  machinery[EM)) has a declining trend from 1964/65 

upto 198Q/81 and an increasing trend since 1980/81.' One can alse 

notice. from graph 3.4 that the declining trend continues upto  the  

end of t.he study period [1984/85] r i g h t  from 1964/65 i n  the 

f 0urt.h group of indus tr i e s  ( Wood, Furniture, etc . [WF] , Paper and 

Printing, etc. [PP] , Chemicals, etc .  [Chemmi. 3 and Basic metal 

industriesCRMl1). However, it i s  interesting t o  note from graph 

3 . 5  that  the f i f t h  group o f  industries, namely, Food Products 

/FFI and Textiles [Text.] have followed a growth pattern that is  

quite di f ferent  from that  of other industries. Apparently, it is 

found that  these  two indus+,ries, which showed a declining trend 

from mid-s ixt ies  t o  early seventies, have recovered in grouth 

since the e a r l y  s e v e n t i e s  but  one of them, that is, toxt.iler 

fT~cxt]  has followed a declining trecci af ter  1980/81, This my 

possibly be due to the linkages between agricultural  sector md 

industrial s e c t o r .  But this is  an issue which we do not take u? 

in this paper. 
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What we observed from the industry l e v e l  a n a l y s i s  is that  

tLe accurrer~ce of t h e  c y c l e  seems to be near regular confirming 

lroadly the pers i s t ence  of cyclicality i n  growth of ag~regate n e t  

nlue added; but lengths of the cycle arc  d i ~ t - i n c t  across the 

iroups. Hence, w e  postulate  that. thore is a zt-rony eicment of 

cycle i n  growth of i n d u s t r i a l  net *ralua added i n  India  but not 

hith equal periodic1 ty.12 However, the ana1ysi.s of c y c l i c a l  

movements i n  growth, regardless of the l e v e l  of aggregation, 

wggosts approximately four sub-periods corresponding to  the 

observed phases of the cycles. Accordingly, the study period has 

been divided i n t o  four sub-periods, such as 1951/52 to  1964/65, 

1964/65 to 1975/76, 1975/?6 t o  196@/1981 and 198(?/81 t.o 1984/85. 

Moreover, t.he sub-period analysis of number of  turning 

points, po ,  across industries has dabcted random influences i n  

sub-periods more than one ! as may be s e w  from the tabla 1 ) .  

Interestingly, it msy be inferre'd t h a t  both the f i r s t  period 

(being the acceleration in growth) .and tha .. . second period (being 
. . . .  . 

witnessed as deceleration i n  grow*-h) have gone through more 

fluctuations in  growth when ccmpared tc the la ter  periods,  

particularly the period af tar 1980/81. And a l ~ a  , amplit:rda af- 

the irreqular movements (as may be soen from the graphs 3 . 1  to 

3 . 5 )  across the indus tr i e s  i s  found to increase  from the pre- 

IS75/76 period t o  the post-1975/76 period. I t  is important t o  

note here that both the industries of Wood, Furniture, etc. and 

Chemicals, e t c .  t as indicat-sd by hoxes i n  Table 1) have 



internalised major shocks, in terms of fluctuetions with high 

amplitude, in growth. Hence, both the uneven periodicity a d  

existence of random influences within some of the phases of th* 

cycles perceived does not enable us to go in for paramatrie 

estimation of alternative methods of the OLS trend fitting (like 

the kinked/duntmy exponential function). 

Instead, we have followed non-parametric approach te 

c~clicnlity in growth in t.he present study. Following our methe4 

~f anal~sis, each sub-period time series data is first smoothened 

far controlling the effects of irregular movements on sub-perid 

growth rates by reference to three year moving averages. Then, 

the simple method of computing percentage changes has been usd 

to calculate annual growth rates for t.ha smoothened time series 

data within the sub-perids. And these annual growth rates are 

further averaged to find out the magnitudes of the growth rr-8 

for each of the sub-periods. Thus, these period-wise g r d h  

rates  have been calculated to endogenise static effects of the 

cyclical fluctuations on growth in computing the actual mowth, 

both at the aggregate level and at t.he two-digit industry lewlr 

for the registered manufacturing sector in India. 

Industrial Growth Pattern: &gram- Level 

It is seen from Table 2 that  value added growth rate 

f cr the manqfacturing sector as whole. declined f rom'7.81 Pr 

cent (during 1$51/52 to 1964/GF \ t c j  3.42 per cent (during 1964/65 



t o  1975 /76 ) : .  Then, it increased to 5.33 per cent (during 1975/26 

to 1980/81) and further rose to 7.05 per cent  (during 1980/81 t o  

1984/85). It brings out clearly three s t r i k i n g  fea tures  of 

industrial growth process which occurred over the last three and 

a half decades ending 1984185. They are: 

(i) A marked decelera t ion i n  growth of net value added 
i n  the reg is te red  manufacturing sec tor  has begun 
a f t e r  mid-sixties, espec ia l ly  1964/65, as pointed 
out by earlier studies. 

(ii) The relative deceleration (or stagnation) in growth 
of aggregate n e t  value added has come to an end by 
1975176 and then onwards, recovery in growth is 
noticed. 

(iii) The recovery i n  growth of aggregate net. value added 
is evident during the sub-period (1975/76 to 
1980181) and the later period after 1980/81 has 
witnessed a steady increase i n  growth of aggregate 
net value added. 

These results, obviously, cont-radict t h e  f indings of 

ear l ier  s tud ies  (including CR's study) except Patnaik and Rao 

(19781, mJ (1984) and Alagh (1988) on the issue of p m .  

n l o r  st  in growth of 

industr ial  output.  As pointed ou t  by RaJ (3984) ,  t.he recovery in 

industr ial  growth since the mid-seventies appears to have not 

reached t h e  level of growth in n e t  value added achieved during 

the pre-stagnation period. However, our findings, from the 

aggregative level analysis of c y c f i c a l i t y  in growth, support the 

observation made by R a j  (1984) that i n d u s t r i a l  growth i n  India  

follows a cyclical pat te rn .  Besides, the industry level analysis 

of growth pattern has been attempted here t o  f i n d  out the sources 

of c y c l i c a l i t y  i n  growth of aggregate value added. 



Table 2 
Period-wise fiverage Annual Gconth Rates far  the registered 
!ianufacturing Sector at  1978-71 Prices ( in per cent 1 

I Leather and Fur Products %.&& -1-38 4 -11-90 

8 __I_-- 

I Transport Equipacnt 7.16 3.95 12.33 -3.58 
i 

i 1?75/76 
1 Industry Groups to t a 
f 1988181 

Niacellaneaus Industrier 5.48 6.03 12.50 e.72 4.6 14-41 1 

1980181 
t a  

lWIl8S 

traup f 21.17 9-49 -8.75 
ftscbvcrv Agter 1975/7_6 but Deceleration Since 190nI81 

Trend 
R_~~overv  Af.ter 1975176. Values; 
Food Products 7.87 3-94 5.12 1.65 2-20 12.07 

I 

Bevcraqer, Tobacco, etc., 2.91 4.31 7-13 - -0.76 

Textiles 17-54 2.42 2.86 2.44 

natal Products 2.78 3.96 10-ti 1. 86 

8raup 1 2  23-23 4.29 1.86 
Recpverv hfler 1980L8, 
Rub, Petro, Coal e tc . ,  3-79 7.94 13.66 4.67 

Man-eetallic Hin. Prodts. 3.35 6.14 18.16 3.42 

Won-Electrical Nachinery 5-69 11.73 21.91 5.72 

Electrical Nachiner y 5-35 11.76 16-86 18.25 

Yaad, Furniture etc., 8.91 4.47 13.56 -2.35 

Papers .ad Printing 4.39 . 4.78 8.29 3.39 

Cheeicals, etc. 18.7E 7-91 9- ldl 7-34 

Basic Metal Industries 8-35 6.83 11.4b 3.90 

24-43 
HAUUFACTURIWG 

9.96 5-07 :::: 
SECTOR s . 3 ~  7.81 3.42 - -- --------- 



I n d u s t r i a l  Growth Pattern:  Industry Level 

As f a r  as the indus t ry  l e v e l  a n a l y s i s  is concerned, t h e  

cyclical growth pat- tern v a r i e s  d i s t i n c t l y  a c r o s s  t h e  major 

industry groups. The period-wise growth rates f o r  t h e  15 two- 

d i g i t  industries are given i n  Table 2. The r e l a t i v e  dece le rn t ion  

in growth dur ing  t h e  period 1964/65 t o  1975/76  h a s  been witnessed 

by a l l  i n d u s t r i e s  r e g a r d l e s s  of groups, confirming t.he same 

abservation a t  the aggregate  l e v e l .  I t  is a l s o  seen from Table 2 

t h a t  t h e  per iod after 1975176 documents a mixed patt.ertr of 

industri a1 growth among t h e  i n d u s t r y  groups. Group I accounting 

far  about 21.17 per c e n t  of to t . a l  va lue  added .i n r e g i s t e r e d  

unufacturing s e c t o r  h a s  experienced recovery since t he  mid- 

seventies and maintained the tempo of growth till t h c  end of 

study period. On the &.her hand, d e c e l e r a t i o n  i n  growth of net 

value added continued upto 1984/85 r i g h t  from 1964/65 i n  t h e  c a s e  

af Group IV, contributing 21.43 per cant of to ta l ,  va lue  added. 

As an i n t e r l u d e ,  it is import-% t o  q u a l i f y  that. growth r a t e  of 

two i ndus t r i e s  belonging t o  t h e  group I V  (Wood, f u r n i t u r e  etc. 

and Chemicals, e tc.) ,  which have been observed to show recovery 

after the  mid-seventies ( i n  the boxes of t h e  table 21,  has been 

interpreted h e r e  as d e c e l e r a t f n g  sir,ce mid-s ix t ies  for the 

4bvious reason t h a t  the t h r e e  year  moving average method chosen 

has fa i l ed  t o  smoothen t h e  major shocks i n  terms of large 

uplitude . However, an opposite p a t t e r n  has been observed 

between the sub-periods 1975/76 t o  198@/81 and 1980/'81 t o  1984/85 



in Groups I1 and I11 having a share of 41 - 4 1  per cent of the 

total vsluo added. One more interest1 rrg thing that can be 

noticed from Table 2 is that;, though o sfrift in the compositioa 

uf mowing industries from Group I1 to Group 111 between 1975/79 

to 1988/81 and 1980/81 to 1984/85 has resulted in bringing dom 

growing industry group's share in total value added by 5.05 per 

cent (from 44.4 per cent to 39.35 per cent.), the growth in net 

value added of the growing industries of Group I after 1980/81 is 

maintained. Obviously, this mutual periodical-shif t between 

these two Groups after 1975/76 could have possibly constraind 

the overall growth at the aggregate 1eve.l to reach the level ef 

growth of the pre-stagnation period. 

Moreover, by looking at the industrial growth patten 

in terms of its nature and cpecif ic  characteristics, we find that 

recovery during 1975/75 to 198Gl1'81 is mainly contributed by the 

consumer goods industries. On the other hand, capital gads 

industries seem to have raised the sliare in aggregate value added 

of the growilrg industries from 17.73 per cent (during 1975/76 to 

1980/81) to 46.25 per cent In the eighties mainly because ef 

recovery in growth of non-electrical machinery and electrical 

machinery industries after 198G),'8l along wf th the transport and 

equipment industry, which had shown recovery i n  growth since 

1975/78. Suck grouping of ludust.rias brings out a striking 

feature of industrial growth process a f t e r  1975/76, particulul~ 

after 1980/81, thrtt the growth in the eighties is equally 



accounted for by the gs0wt.h of both consumer goods and capital 

foods industries rather than consumer goods industries alone. 

'This, in turn, confirms that the late 70's recovery in growth was 

aainly contributed by the growth of consumer goods industries. 

However, Table 2 shows that textiles industry. which is 

large in size (and traditional in nature) accounting far about 

17.54 per cent of the total net value added within tho consumer 

goods industries, has faced cteceleration after 1980/81 falling 

sharply from 8.52 per c e n t  (during 1975/76 to 1980/61) to -0.69 

per cent (during the period after 19801'81). This could be the 

principal cause of the near stabgat-ion observed at aggregate 

level after 1980/81. On the other hand, the  prolonged 

deceleration i n  growth since 19641'55 is mostly confined to 

industries of basic goods and in+~rmediata  goods nature like, 

chemicals and basic m e t a l  industries along with consumer godds 

industry of papers an3 p r i n t i n g .  

On the basis of results presented in this section, we 

strongly believe that retardation i n  growth since mid-sixties 

existed in across the board upto the mid-seventies, but  

afterwards its persistence was fouud to be of selective nature. 

In fact, there has been a clear indication of recovery in 

industrial growth after mid-seventies at the aggregate level. 

However, the recovery in growth at the aggregate level has not 

reached the level of growth experienced by the pre-stagnation 



period. This is because of t.he mutual periodical shift between 

t w o  groups of indus tr i e s  from recovery t o  retardation in growth. 

.Moreover, some industries, which are of basic goods and 

intermediate goods nature, have revealed a relat- ive deceleratien 

i n  growth upto the end of study period. Despite the: differential 

pattern of growth observed at the industry level, we argue that 

recovery in industrial growth has certainly set in around the 

mid-seventies,  though not across %.he buard. 

VI. Concluding Observations 

Fo1 lowing uni var iate approacll to the analysis of 

cyclicality in growth, we fmva at.tempted i n  th i s  paper t o  discern 

the industrial growth pattern using two sets  of data - CR's data 

for the  period 1961 to  1985 and NAS data f o r  bhe period 1351/C2 

to 1984/85. CR' Y data has been used ntaicly to ascertain whether 

there is any tendencjr of general indus tr ia l  retardation sirce 

mid-sixties or not. Our analysis with CR's data docunclrt~ 

graphically t.hat, there was industrial retardation in these 

industr ies  for which CR had observed a steady and aceelerati4 

growth. 

Moreover, our finding (based on the NAS data) ha8 

confirmed the earlier analysts '  assertion that there was 1 

relative deceleration in i n d u s t r i a l  growth since mid-sixties. 

And the slow down in growth has been obser*~ed to be a general 



phenomenon upto mid-seventies Lut no t  so ev iden t  ac ross  the 

industries af tar mid-seventies . Hence, our  r e s u l t s  clearly 

contradict CR's f i n d i n g  that there was no evidence on general  

industrial  r e t a r d a t i o n ,  p a r t i c u l a r l y  dur ing  t h e  per iod  1964/65 t o  

1975/76. Moreover, our  f i n d i n g s  with t h e  s o l i d  s t a t i s t i c a l  base 

have also disproved the earlier a n a l y s t s '  d i s b e l i e f  about RE1.j' s 

(1984) ohservrrt.ion of the marked .sign o.f recovery in i n d u s t r i a l  . . .  . . . . . . . , . - - I .-- . : . , ' ".. . , . A , ....' .,'L ; ... . .. I . . , 
growth since mid-seventies.  Nevertheless,  w e  have also observed 

that some i n d u s t r i e s ,  which belonged to t h e  f o u r t h  group, 

witnessed s chronic d e c e l e r a t i o n  i n  growth upto the end of t h e  

study period right f ronr mid-sixties. 

I n  sum, the present  st.udy confirms t h a t  i n d u s t r i a l  s e c t o r  

i n  India has a tendency t o  follow c y c l i c a l i t y  i n  growth. 

Further, t h e  p e r i o d i c a l  s h i f t  i n  growth p a t t e r n  of groups of 

industr ies  (being empir ica l ly  found among the i n d u s t r y  groups) is 

perhaps one of the main sources of the p e r s i s t e n c e  of cycles i n  

growth of aggregate value added a t  the s e c t o r a l  level. 

I a m  g r a t e f u l  t o  Dr. K.  Pushpangadan, Thiru.  D. Narayana, 
Dr. T .  M.  Thomas Isaac and Thirumathi. Mridul Eapen for my 
discussions w i t h  them dur ing  t h e  work i n  progress  an3 t o  Prof. K. 
K .  Subrahmanian, P ro f .  T .  N.  Krishnan, D r .  K .  NagaraS and D r .  V. 
K. W a c h a n d r a n  f o r  their va luab le  comments. Also I wish to 
place on record my s i n c e r e  thanks t o  a l l  m y  friends for their 
help and moral support. However, 1 alone tun responsible for any 
e r ro r s  t h a t  still remain. 



1. CR .refer these economists to those who took part in the 
industrial stagnation debate from rZaj to Ahluwalia. 

4. For details, see Jan Tinbergen and J.J. Polak ( 1 9 5 0 ~  and 
Andrew Brit.tou (1986). 

5 .  For details, see Judge et a1 ( 1 9 8 8 ) .  

6 .  For deta i l s ,  see Judge et.al (19881. 

7. For details, see A.L. Nagar and R.R. Das, p.351. 

8 .  For details, see Swinton and King (1991). 

9. Interestingly, it can be argued t h a t  the sugar industry 
(being one of the  ayr~-~aaed industries) might have 
andogenlsed, vis-a-vis supply linkage, tlre agrfcultural 
growth cycle. Since this is beyond the scope of the present 
study, we do not look into the linkage aspect of the growth 
cycles here. 

Regarding the non-comparabi3ity between old series with bas. 
197@/71 and revised new aeries w i t h  base 1980/81i the 
NAS:sources and Methods has pointed o u t  claarly the chaage~ 
that have been mads in the revised saries. From 3980181 
onwards the NAS presents data with 1980/81 as the base. With 
respect to value added data for t h e  manufacturing sector, t W @  
important changes, which have some bearing on industrial 
growth pattern, have been noticed. F i r s t ,  shift-ing the base 
f ram 197fl/71 to 198411'81 that  has resulted in nore weights t@ 
fast growing industries and less weights to slow growing 
Industries ( as pointed o u t  by Chandrasekhar (19881, Kurlan 
(1989) and Nagaraj (19891)  makes the two series non- 
comparable. Secondly, the revised series with base 1980/81 
giving data on value added in gross terms, rather than in net 
toernw, can cor~sfstency problem when one comblnes the 
revised series along with old data series on value added f a -  
n e t  t e m w s .  Apart from these, data on gross value added for 
the years after 1985j86 given in the revised saries (with 



base 1980/81) are blown figures since the latest Annual 
Survey of Industries ( A S I )  data were available upto 1984/85 
a t  the time of th i s  work i r i i t l a t e d .  

12. Ra.j also argued i n  his paper (19841 that industrial growth in 
India followed a cyclical pattern. 
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