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1. Introduction 

TH E present paper derives indices o f capacity utilisation for the total transportable 
industries sector o f the Irish economy and also for twelve sub-sectors. The 
indices estimated are based on the W h a r t o n School linked-peaks me thod , a 

modified W h a r t o n procedure and a deviation f r o m trend approach. Capacity utilisation 
series are playing an increasingly important role i n empirical w o r k and the estimates for 
Ireland are presented i n the hope that they w i l l prove useful to other researchers o n the 
Irish economy. 1 

The plan o f the paper is as fo l lows: I n section 2 previous estimates o f capacity utilisa
t ion for the Irish economy are considered. Section 3 provides some discussion o f alterna
tive methods o f estimating capacity utilisation and describes the indices w e estimate. The 
data used are discussed i n section 4; section 5 presents our estimates together w i t h a b r ie f 
discussion o f them. 

2. Previous Estimates of Capacity Utilisation for the Irish Economy 
There have been several attempts to make capacity utilisation estimates for Ireland 

using a variety o f approaches. The earliest that we have found is b y Black, Simpson and 

* T h e authors are grateful t o M . Mi tchner for research assistance and to A . B e r r y for comput ing 
advice and t o Frances Ruane and John M a r t i n for helpful comments on an earlier version o f this 
paper. The research o n w h i c h this paper is based was made possible b y a grant from the Claremont 
Graduate School; the paper was completed w h i l e D . J . Smy th was vis i t ing Economist at the Central 
Bank o f Ireland. The authors alone are responsible for the content o f the paper. 

1. W e are aware o f studies b y Black, Simpson and Slattery (1969), Baker and D u r k a n (1970), 
Baker and Neary (1971) (1972), O E C D (1973) and M a r t i n (1974) that have made use o f capacity 
utilisation estimates for Ireland—their approaches are discussed i n the next section. For recent 
estimates o f capacity uti l isat ion for the U n i t e d K i n g d o m see Briscoe, O ' B r i e n and Smyth (1970), 
H i l t o n (1970), Tay lo r , W i n t e r and Pearce (1970) and Bank o f England (1971). Studies for the 
U n i t e d K i n g d o m making use o f measures o f capacity uti l isation include: investment, Smyth and 
Briscoe (1969) (1971) (1972), Junankar (1970) and N o b a y (1970); price determination, Nordhaus 
and Godley (1972); inflat ion and g r o w t h , Paish (1966); internal demand pressure and exports and 
impor ts , B a l l , Eaton and Steuer (1966), S m y t h (1968) (1969) and T r i v e d i (1970). For some discussion 
o f these see Briscoe and O ' B r i e n (1972). 



Slattery (1969) w h o made quarterly estimates for total transportable goods for the period 
1955 to 1967. The percentage rate o f unemployment i n transportable goods industries 
was about 3-5 per cent i n the t h i rd quarter o f the b o o m year 1955 and the authors 
assumed that the economy was operating at fu l l capacity i n that quarter. After consider
ing various factors they posited a 1-35 per cent per annum rate o f g r o w t h between the 
end o f 1955 and the second quarter o f 1958, a 7 per cent per annum rate o f g r o w t h 
between then and the end o f 1963 and thereafter a rate o f g r o w t h at 6-5 per cent per 
annum. Black, Simpson and Slattery are concerned w i t h the assumption that output 
at l o w levels o f unemployment is a fairly reliable indicator o f normal capacity output 
and w i t h the difficulties o f using changes i n unemployment as advance indicators o f 
changes i n utilisation o f capacity. They found that entrepreneurs' pr icing pol icy is 
probably influenced by the rate o f utilisation o f capacity bo th w i t h respect to the mark-up 
added to variable costs and the t ime lag after w h i c h changes i n variable costs are manifest 
i n the price o f output. 

I n their study o f Irish imports o f producers' capital goods ready for use Baker > and 
D u r k a n (1970) estimated t w o capacity utilisation series. I n constructing the first series 
they assumed that product ion o f total transportable goods grew exponentially; they 
fitted a linear trend to the logar i thm o f the volume o f production (three quarter mov ing 
average) and deviations f r o m this trend were taken as indicatory o f capacity utilisation. 
The second capacity utilisation series was a d u m m y series constructed by assigning 
values I , O , - I to periods o f h igh , average and l p w capacity utilisation respectively. The 
d u m m y series was constructed using the standard error o f the trend regression: i n any 
quarter i n w h i c h the residual was greater than one standard error above trend a value o f 
- f - i was assigned to that quarter, i f the residual was more than one standard error below 
trend a value o f—1 was assigned and all quarters w i t h a residual w i t h i n one standard 
error o f trend were assigned a value o f zero. This second series was a dominant explana
to ry variable as far as percentage changes i n the imports variable were concerned; the 
performance o f the first capacity variable was inferior. Baker and Neary (1971), (1972) 
made use o f the same d u m m y capacity utilisation series and found i t a significant deter
minant o f consumer prices. 

Capacity utilisation estimates for the Irish economy as a whole are estimated on a 
half-yearly basis for the period f r o m the first ha l f o f 1955 to the second half o f 1972 i n 
O E C D (1973). These estimates are based on unemployment rates and the figures pres
ented are a compromise between t w o specifications. Capacity output is obtained b y 
assigning arbitrary parameter values to Irish and Un i t ed K i n g d o m unemployment rates 
i n equations l i nk ing capacity output to these rates. I n one specification the results are 
smoothed b y a seven half-year m o v i n g average, i n the other b y a f i v e half-year mov ing 
average. U n i t e d K i n g d o m unemployment is included i n an attempt to a l low for the 
sensitivity o f the Irish labour force, and hence the Irish unemployment rate, to the 
unemployment rate i n the Un i t ed K i n g d o m . The Irish and Un i t ed K i n g d o m " f u l l 
employment rate o f unemployment" are set at 5-8 per cent and 1-7 per cent respectively. 

The O E C D tabulate the series they obtain, the authors o f the other published studies 
do n o t . 2 A l l the studies deal w i t h broad aggregates, the whole economy (including the 
agricultural sector) i n the O E C D study, total transportable goods i n the other studies. 

M a r t i n (1974) calculated three series. The first t w o series replicate the w o r k o f Baker 

2. Black, Simpson and Slattery (1969) graph the series they ob ta in and provide sufficient i n f o r 
mat ion for their series t o be reconstructed. 



a n d D u r k a n b y fitting a l i nea r t r e n d t o the l o g a r i t h m o f i n d u s t r i a l o u t p u t . T h e t h i r d 
series was ca lcu la ted b y a p p l y i n g a p r o c e d u r e s i m i l a r t o t h a t i n t h e O E C D s t u d y t o t h e 
i n d u s t r i a l p r o d u c t i o n i n d e x . 

3. Alternative Methods of Estimating Capacity Utilisation 
T h e m o s t appea l ing a p p r o a c h t o t h e e s t i m a t i o n o f capac i ty u t i l i s a t i o n i n v o l v e s the 

use o f a p r o d u c t i o n f u n c t i o n . T y p i c a l l y th i s i n v o l v e s w r i t i n g 

Y,=f(EtHt,KtX„t,vt) (1) 

w h e r e Y i s real o u t p u t , £ is e m p l o y m e n t , H i s average m a n - h o u r s w o r k e d , Kis the s tock 
o f c ap i t a l , X i s t h e ra te o f u t i l i s a t i o n o f cap i t a l s t o c k , r is the t i m e p e r i o d a n d v is a n e r r o r 
t e r m . E,Ht is the l a b o u r i n p u t a n d KtXt is t h e flow o f cap i t a l services. I t is necessary t o 
specify some f o r m o f the p r o d u c t i o n f u n c t i o n a n d t o es t imate i ts parameters . T h e n 
s u b s t i t u t i o n o f t h e f u l l e m p l o y m e n t values o f E,H, a n d K,Xt y i e l d capac i ty o u t p u t , Yf, 
f o r a n y t i m e p e r i o d a n d hence the ra te o f capac i ty u t i l i s a t i o n , 100YjYf m a y be c a l c u l 
a ted . A r e f i n e m e n t o f this a p p r o a c h is t o i n t r o d u c e a d y n a m i c ad ju s tmen t m e c h a n i s m 
i n t o the p r o d u c t i o n f u n c t i o n . 3 

F o r t h e i m p l e m e n t a t i o n o f the p r o d u c t i o n f u n c t i o n a p p r o a c h w e r e q u i r e , i n t e r a l i a , 
t he s tock o f cap i ta l a n d its rate o f u t i l i s a t i o n . A n n u a l cap i t a l s tock estimates are avai lab le 
for I r e l a n d — i n H e n r y (1971-72)—but these series d o n o t e x t e n d b e y o n d 1968.4 U t i l i s a 
t i o n rates are n o t ava i lab le . T h e c o n v e n t i o n a l a p p r o a c h is t o pos tu la te some r e l a t i onsh ip 
b e t w e e n u t i l i s a t i o n rates o f l a b o u r a n d c a p i t a l , t he l a b o u r u t i l i s a t i o n ra te b e i n g measured 
b y t h e u n e m p l o y m e n t ra te , such tha t the l a b o u r a n d e q u i v a l e n t cap i t a l s tock va r iab les , 
b o t h measured at t h e i r m a x i m u m values f o r a l l t, are def la ted b y the same p r o p o r t i o n . 

W e d o n o t r e g a r d th is p r o c e d u r e , o f i n f e r r i n g cap i t a l s tock u t i l i s a t i o n rates f r o m 
u n e m p l o y m e n t rates, as v e r y sat isfactory f o r the I r i s h e c o n o m y . F i r s t , recent ev idence 
suggests t ha t there are some concep tua l p r o b l e m s w i t h the C e n t r a l Stat is t ical Of f i ce 
estimates o f aggregate u n e m p l o y m e n t rates. 6 S e c o n d l y , t he l a g g e d ad ju s tmen t o f 
e m p l o y m e n t t o its des i red l e v e l w i l l m e a n tha t obse rved e m p l o y m e n t at a n y p o i n t o f 
t i m e is a b a d i n d i c a t o r o f the e q u i l i b r i u m l e v e l o f e m p l o y m e n t c o r r e s p o n d i n g t o c u r r e n t 
o u t p u t a n d hence tha t obse rved u n e m p l o y m e n t does n o t reflect t h e e q u i l i b r i u m l e v e l 
o f u n e m p l o y m e n t c o r r e s p o n d i n g t o c u r r e n t o u t p u t . T h i s l a g is q u i t e m a r k e d f o r the 
e c o n o m y — t h e results i n S m y t h a n d M c M a h o n (1974) i m p l y a n average l a g o f 2-8 
quar ters f o r t o t a l m a n u f a c t u r i n g . T h i r d l y , v a r i a t i o n s i n the u n e m p l o y m e n t rate m a y n o t 
reflect v a r i a t i o n s i n f ac to r use b u t m a y arise f r o m changes i n the size o f the w o r k fo rce . 
T h i s p r o b l e m is present i n analyses f o r o t h e r coun t r i e s as w e l l b u t w e consider i t t o be 
especial ly i m p o r t a n t f o r I r e l a n d because o f the sens i t i v i ty o f ne t e m i g r a t i o n f r o m I r e l a n d 
t o real w e e k l y earnings i n the U n i t e d K i n g d o m re l a t ive t o those i n I r e l a n d a n d t o the 

3. For discussion o f the produc t ion function approach to the estimation o f capacity util isation 
see Briscoe, O ' B r i e n and Smyth (1970), K l e i n and Preston (1967), L u n d (1971) and So low( i962) . 
The Briscoe, O ' B r i e n and Smyth study gives a more detailed discussion o f alternative approaches 
to capacity utilisation than is p rov ided here. 

4. Earlier estimates were made by Kennedy (1971) and N e v i n (1963). 
5. See Sandell (1974). 



r e l a t ive u n e m p l o y m e n t rates i n the t w o c o u n t r i e s . 6 T h u s changes i n e i ther o f these 
ra t ios caused b y changes i n U n i t e d K i n g d o m c o n d i t i o n s w i l l cause changes i n n e t 
m i g r a t i o n a n d thus in f luence the I r i s h u n e m p l o y m e n t rate . F o r instance a n increase i n 
the U n i t e d K i n g d o m u n e m p l o y m e n t rate w i l l , o t h e r t h i n g s b e i n g e q u a l , cause a r e d u c 
t i o n i n ne t e m i g r a t i o n f r o m I r e l a n d a n d t e n d t o raise the I r i s h u n e m p l o y m e n t rate . 
U n d e r these c i rcumstances i t w o u l d be w r o n g t o i n f e r a change i n the cap i ta l s tock 
u t i l i s a t i o n rate . T h a t is , w e m a y have changes i n the u n e m p l o y m e n t rate u n a c c o m p a n i e d 
b y a n y change i n the cap i t a l s tock u t i l i s a t i o n rate so tha t a p r o c e d u r e tha t l i n k s cap i t a l 
s tock u t i l i s a t i o n t o u n e m p l o y m e n t m a y be ser ious ly m i s l e a d i n g . 

I n o u r s t u d y o f s h o r t - r u n e m p l o y m e n t fluctuations i n I r e l a n d — S m y t h a n d M c M a h o n 
( 1 9 7 4 ) — w e m a d e the a s s u m p t i o n tha t cap i ta l s tock u t i l i s a t i o n is a f u n c t i o n o f m a n - h o u r s 
a n d t i m e t r e n d — s p e c i f i c a l l y X,=jt(E,Ht)& w h e r e 8 > o a n d the t r e n d t e r m is subsumed 
i n jt. W h i l e th i s a p p r o a c h is sat isfactory f o r the purposes o f t h a t s t u d y , w h e r e i t was 
m e r e l y des i red t o assume tha t fluctuations i n cap i ta l s tock u t i l i s a t i o n a n d fluctuations 
i n m a n - h o u r s (adjusted f o r t r e n d ) w e r e r e l a t ed , i t w o u l d be unsa t i s fac tory here because 
i t w o u l d be necessary t o i d e n t i f y some l e v e l o(EtH, t ha t gave f u l l cap i t a l s tock u t i l i s a t i o n 
a n d w e can see n o w a y o f d o i n g t h i s : n o r w o u l d i t be desirable t o a t t e m p t t o d o so. F o r 
ins tance , i t w o u l d be i n a p p r o p r i a t e j u s t t o set EtHt equa l t o its f u l l e m p l o y m e n t v a l u e 
a n d use the ca lcu la ted Xt as f u l l u t i l i s a t i o n o f cap i t a l s tock because this w o u l d m e a n t h a t 
a change i n the f u l l u t i l i s a t i o n l e v e l w o u l d be i m p l i e d b y a n exogenous shif t i n t h e 
l a b o u r fo rce o r i n average h o u r s w o r k e d . 

C o n c e p t u a l l y w e m a y a l l o w f o r the th ree p r o b l e m s discussed a b o v e — t h e spec i f i ca t ion 
o f a n o p e r a t i o n a l cap i ta l s tock u t i l i s a t i o n f u n c t i o n , the l a g g e d ad jus tmen t o f e m p l o y m e n t 
t o i ts des i red l e v e l a n d the sens i t i v i ty o f t h e I r i s h u n e m p l o y m e n t rate t o n o n - c a p a c i t y 
factors . B u t the p rac t i ca l d i f f icu l t ies i n v o l v e d i n t r y i n g t o m o d i f y the p r o d u c t i o n f u n c t i o n 
a p p r o a c h t o take t h e m i n t o accoun t are i m m e n s e a n d w e t h i n k t h a t scarce e c o n o m i c 
research resources w i l l y i e l d h i g h e r re tu rns w h e n a p p l i e d e lsewhere . W e thus reject the 
p r o c e d u r e tha t l i n k s cap i t a l s tock u t i l i s a t i o n t o u n e m p l o y m e n t rates. W e d o n o t , h o w 
ever , reject t h e p r o d u c t i o n f u n c t i o n a p p r o a c h i f a l t e rna t ive w a y s o f e s t i m a t i n g cap i t a l 
s tock u t i l i s a t i o n can be f o u n d . Research o n th is is c o n t i n u i n g . 

O u r ob jec t ions t o u n e m p l o y m e n t as a measure o f pressure o n capac i ty also rules o u t 
t h e v a r i o u s capac i ty m u l t i p l i e r s based o n n o n - l i n e a r t r an s fo rma t ions o f u n e m p l o y m e n t 
rates. 7 W e also reject t h e O E C D estimates w h i c h are u n e m p l o y m e n t based. T h e O E C D 
estimates d o i n c l u d e an a l l o w a n c e f o r the in f luence o f U n i t e d K i n g d o m u n e m p l o y m e n t 
rates o n capac i ty o u t p u t b u t the c o r r e c t p r o c e d u r e is m o r e c o m p l e x t h a n the ad jus tmen t 
i n c o r p o r a t e d i n t h e estimates. Spec i f i ca l ly i t is necessary t o adjust the I r i s h u n e m p l o y 
m e n t rate series t o r e m o v e t h e i m p a c t o f fluctuations i n b o t h r e l a t ive real w a g e rates a n d 
r e l a t ive u n e m p l o y m e n t rates i n the t w o c o u n t r i e s ; m e r e l y a d d i n g a U K u n e m p l o y m e n t 
rate t e r m is c o m p l e t e l y inadequa te . O n e f u r t h e r p r o b l e m w i t h the O E C D estimates is 
t h a t t h e y use "seasonal ly adjusted h a l f - y e a r l y G N P da ta" . A s h a l f - y e a r l y n a t i o n a l 
accounts data f o r I r e l a n d d o n o t exis t t h e y s i m p l y i n t e r p o l a t e d annua l da ta ; t h e y t h e n 
seasonally adjusted this series! 

O n e p r o c e d u r e t h a t w e shal l a d o p t i n the e s t i m a t i o n o f capac i ty u t i l i s a t i o n is t ha t 
d e v e l o p e d b y the W h a r t o n S c h o o l E c o n o m e t r i c a n d Forecas t ing U n i t o f the U n i v e r s i t y 
o f P e n n s y l v a n i a ; 8 such indices have been used successfully i n e c o n o m e t r i c w o r k i n the 

6. Wa l sh (1974) found evidence o f such sensitivity. 
7. For consideration and estimation o f these see M c M a h o n (1973). 
8. See K l e i n and Summers (1966). 



United States and the Uni ted K i n g d o m . The W h a r t o n School procedure assumes that 
output peaks represent fu l l capacity utilisation and that fu l l capacity utilisation at other 
t ime periods may be obtained by linear interpolation or extrapolation. The W h a r t o n 
School index is given by 

Wt=iooY,lYi (2) 

where W is the index, Y is output , Y c is fu l l capacity output and subscripts invo lv ing t 
indicate t ime periods (quarters). 

Output is taken to have a peak i n period t, and so Yj?= Yt, i f 

Y , _ 1 < y , > m , i x ( Y , + 1 , y , + J (3) 

that is, i f output exceeds the level o f the preceding quarter and the t w o succeeding 
quarters. This is the basic decision rule but as i t does not cover all eventualities others 
are necessary. W h e n output stays on a plateau so that 

Yt-i<Y,= Y t + u . . . , Yt+s>Yt+s+1 (4) 

or when output declines f r o m a peak for one quarter and returns to that level such that 

Y.^KY^Y,^ and 

Y , = Y ( + 2 > Y , + 3 (5) 

then, under the assumption that capacity is rising over t ime , the first period on the 
plateau or the first peak is chosen for Y° = Y ( . 

Capacity output for periods other than those for wh ich Y £ = Y< are estimated b y linear 
interpolation between t w o peaks or by extrapolation backwards i f the first period for 
the estimates is not a peak and forwards i f the last period for the estimates is not a peak. 
W h e n linear segments are fitted between successive peaks we may have Yt> Y ° ; i n 
this case Y, is regarded as an effective peak and w e put Wt—100 and interpolate for Y% 
f r o m the last cyclical peak by f i t t ing a line f r o m that peak to the present value o f Y. 

One major problem w h i c h often occurs w i t h the W h a r t o n School approach is that 
i t may define more peaks than are realistic over a given t ime period. A n adjusted series 
may be obtained by eliminating the peaks w h i c h seem least l ikely to be capacity output 
peaks. This is inevitably a somewhat subjective procedure i n w h i c h the f o l l o w i n g 
criteria may be adopted for eliminating a peak Yh. First, when the rules for peak selection 
are applied i t is possible for a peak Yh to be less than the preceding capacity peak, Yg, thus 
i m p l y i n g decreasing capacity output w h i c h , unless the industry is a declining one, is 
unrealistic. So unless the industry is identified as a declining one a sensible decision rule 
is i f Yh<Yg then disregard the peak. Secondly, related variables, such as fixed capital 
investment or unemployment or other informat ion may suggest that Yh does not 
represent capacity output. I f unemployment were h igh and fixed capital investment 
l o w i n period h and some succeeding periods i t w o u l d seem unlikely that resources 
were being ful ly utilised i n period h. Equally, there may be information f r o m the trade 
concerned indicating surplus capacity. I n these cases the peak Y h may be disregarded. 
W e shall denote a W h a r t o n index calculated to take these possibilities into account b y 



W e shall also present estimates f o r a t h i r d i n d e x o f capac i ty u t i l i s a t i o n . T h i s s i m p l y 
estimates the r a t i o o f o u t p u t t o a t r e n d v a l u e o f o u t p u t o b t a i n e d b y regressing o u t p u t 
against t i m e . T h i s i n d e x C is g i v e n b y 

C , = IOO YtjYt (6) 

w h e r e Y , denotes t h e o u t p u t es t imate d e r i v e d f r o m the regression. T h i s a p p r o a c h 
i n v o l v e s c a l c u l a t i n g u t i l i s a t i o n indices r e l a t ive t o average ra ther t h a n m a x i m u m u t i l i s a 
t i o n levels a n d a p p r o x i m a t e l y h a l f t h e values w i l l be greater t h a n i o o . A m e r i t o f th i s 
a p p r o a c h , c o m p a r e d w i t h a l t e rna t ive approaches , is t h a t i t is r e a d i l y c o m p u t a b l e w i t h i n 
a n e c o n o m e t r i c m o d e l . 

4. The Data 
Q u a r t e r l y series o f p r o d u c t i o n i n t h e f o r m o f indices o f t h e v o l u m e o f p r o d u c t i o n i n 

the m a j o r i n d u s t r i a l g r o u p s are ava i lab le i n the v a r i o u s issues o f the Irish Statistical 
Bulletin. T h e series h a v e base 1953 = 100. T h e Class i f i ca t ion is as f o l l o w s : 

( A ) F o o d 
( B ) D r i n k a n d T o b a c c o 
( C ) T e x t i l e s 
( D ) C l o t h i n g a n d F o o t w e a r 
(E) W o o d a n d F u r n i t u r e 
(F) Paper a n d P r i n t i n g 
(G) C h e m i c a l s a n d C h e m i c a l P r o d u c t s 
( H ) C l a y P r o d u c t s , Glass, C e m e n t , etc. 
(I) M e t a l a n d E n g i n e e r i n g 
(J) O t h e r M a n u f a c t u r i n g Indus t r ies 
( K ) M i n i n g , Q u a r r y i n g a n d T u r f 
( L ) T o t a l M a n u f a c t u r i n g I n d u s t r i e s = t h e s u m o f classifications ( A ) t o (J) 
( M ) T o t a l T r a n s p o r t a b l e I n d u s t r i e s = t h e s u m o f classifications ( A ) t o ( K ) 

B e f o r e the o u t p u t data c o u l d be used , i t was necessary t o e l i m i n a t e the seasonal 
c o m p o n e n t s . T h e r e c o g n i t i o n a n d e l i m i n a t i o n o f seasonality i n a t i m e series can be 
e x t r e m e l y c o m p l e x b u t the a i m here was s i m p l y t o s m o o t h o u t the w o r s t o f a n y o b v i o u s 
seasonal v a r i a t i o n a n d one h u n d r e d pe r cent success is u n l i k e l y t o be ach ieved . W i t h 
th i s i n m i n d a s ingle m u l t i p l i c a t i v e m e t h o d was used w h e r e the t r e n d was de f ined b y a 
five p o i n t w e i g h t e d m o v i n g average ( 1 , 2 , 2 , 2 , 1 ) a n d the average p r o p o r t i o n o f v a r i a 
t i o n o f the ac tual v a l u e f r o m t h e t r e n d v a l u e de f ined the m u l t i p l i c a t i v e seasonal c o m 
p o n e n t . 9 

5. Capacity Utilisation Estimates 
I n th i s sec t ion w e present o u r estimates o f t h e th ree indices f o r the e leven i n d i v i d u a l 

indus t r ies ( A ) t o ( K ) a n d f o r the t w o i n d u s t r y aggregates , t o t a l m a n u f a c t u r i n g indus t r ies 

9. A mult ip l icat ive approach was selected i n preference to an additive one as this seemed more 
realistic. A n additive method gives a f ixed seasonal component regardless o f the increase i n the 
statistic whereas the mult ipl icat ive method defines the seasonal component as some fraction o f the 
present value o f the statistic, thus the larger the statistic the larger the seasonal component. 



(L) and total transportable industries ( M ) . For the t w o industry aggregates we present 
t w o sets o f indices. The first set is based on applying exactly the same procedures as for 
the individual industries. The second set (L') and ( M ' ) , are obtained by weight ing the 
individual industries b y the weights given i n the index o f product ion; the indices are 
denoted b y W, Wa' and C'. This approach seems to be preferable to the straightforward 
procedure, at least for the W h a r t o n and modified W h a r t o n indices, because i t recognises 
that fu l l capacity utilisation is reached i n different industries at different times so that 
total manufacturing industries and total transportable industries operate at fu l l capacity 
only i f the individual component industries are all simultaneously operating at fu l l 
capacity. For the period under consideration this does not occur. A disadvantage o f the 
approach is the considerable amount o f computational w o r k involved i n calculating the 
weighted series, for each individual index must be calculated and weighted averages 
computed. I n the present study we estimated the individual industry utilisation rates 
anyway. B u t a researcher w h o wanted to make use of, say, on ly estimates for total 
manufacturing industries for a period after the closing date o f our series w o u l d be 
involved i n considerable labour i n extending the series. For this reason we recommend 
that any researcher using our data for aggregates repeat his analysis using bo th types o f 
estimates (the direct and the weighted) to see i f the extra w o r k involved i n constructing 
weighted series is really wor thwhi l e . 

Capacity utilisation estimates are tabulated for the period extending f r o m the first 
quarter o f 1959 to the first quarter o f 1973. W e first present i n summary f r o m the peaks 
used i n constructing the W h a r t o n indices and the t ime trends used i n calculating C. The 
seasonally adjusted output series and the various capacity utilisation indices fo l low. 

W e shall not comment further on our estimates at the present t ime as the choice 
between alternative capacity utilisation measures, and, i n fact, whether they are at all 
useful or not , can only be decided when econometric and other studies are undertaken 
using the measures. W e should be grateful i f any users o f our series w o u l d send us their 
results. 

University of Birmingham. 
Claremont Graduate School, California. 
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Time Trends Used in Calculating C 

Industry Equation 

A Food Y t = o o - 8 7 + i ' i 3 0 t + * o o 7 t 2 

B D r i n k and Tobacco Y , = 9 7 * 8 o + i - l 0 7 t — -035t 2 

C Textiles Y ( = 1 1 7 - 9 6 + 6 - 4 3 7 1 — - I 9 2 t 2 + - O 0 3 t 3 

D C l o t h i n g and Footwear Y t = 9 6 ' 5 9 + 2 ' 5 5 4 t — -020t 2 

E W o o d and Furni ture Y t = 9 5 - 7 i + 4 " < 5 2 8 t —• 134 t 2 +-002 t 8 

F Paper and P r in t ing Yt=130-21 + 2 ' 4 7 9 t — -036t 2 +-ooi t* 

G Chemicals and Chemical 
Products y , = i 2 9 - 0 4 + 4 - 8 6 5 t + - 0 3 5 t 2 

H Clay Products, Glass, Cement , 
etc. y ,=95-8 i+6- i48 t—-08 i t 2 +-002 t» 

I Me t a l and Engineering Y,=124-93 + 6 - 3 5 0 t —-07i t 2 - | - -oo i t* 

J Other Manufac tur ing Y ( = 1 4 8 - 9 1 + 3 - 2 4 3 t + - i 7 4 t 2 —O02t s 

K M i n i n g , Q u a r r y i n g and T u r f Y ( = i 3 8 - 3 6 + i - 6 7 3 t - | - i 3 5 t 2 

L T o t a l Manufac tur ing Industries Y ( = n o - 4 7 + i - 9 7 7 t + - o i 3 t 2 

M T o t a l Transportable Industries Yt=112-26+i-96it+-oi7t2 

t = i i n 1959 (i) 



Food (A) 

Y W Wa C 
92.98 97-52 91.92 101.06 

1959 96.72 100.00 94.60 103.82 
89.79 91.44 86.90 95-19 
94.80 9 5 . " 90.80 99.26 

95-4<5 94-38 90.50 98.72 
i960 95-72 93.28 89.63 97-77 

97.19 93-37 90.29 98.05 
101.12 95-78 93-01 100.76 

IO2.9O 9613 93.71 101.27 
1961 IO7.69 99.24 97.12 104.69 

103.67 94.25 92.59 99-54 
IO9.25 98.01 96.64 103.62 
107.86 9S-S0 94-51 101.05 

1962 110.68 96-73 96.07 102.42 
111.08 95 85 95-52 101.54 
117.37 100.00 100.00 105.99 
106.62 90.49 90.01 95-11 

1963 108.68 91.89 90.92 95-77 
116.63 98.23 96.70 101.53 
119.18 100.00 97-93 102.50 

117.78 98.51 95-93 100.08 
1964 118.65 98.92 95.80 99.61 

120.33 100.00 96-3I 99.81 
120.08 98.28 9 5 2 9 98.41 
116.54 93-96 91.69 94-37 

1965 117.66 93-47 91.79 94.14 
119.41 93-49 9238 94.41 
124.60 96.16 95.60 97-35 
131.42 100.00 100.00 101.46 

1966 122.64 91-59 91.59 93-57 
129.59 95.02 95.02 97.71 
130.92 94.28 94.28 97.56 

141.34 100.00 100.00 104.09 
1967 137-6° 95-83 95.83 100.16 

138.85 95.22 95.22 99-90 
K 140.85 95-12 95-12 100.16 

147.53 98.15 98.15 103.70 
1968 144.58 94-77 94-77 100.46 

'45-33 93-88 93-88 99.82 
146.27 93 14 93-14 99-32 
140.10 87.95 87.95 94-OS 

1969 161.53 100.00 100.00 107.20 
162.91 99-47 100.00 106.89 
148.07 89.19 90.22 96.06 
158.69 94-31 95-99 101.79 
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164.76 95-38 98.23 103-33 
152.59 87.20 90-33 94.64 
163.65 92-34 96.19 100.37 
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168.61 90.55 96.37 98.94 
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163.42 84.70 91.52 92.80 
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y W Wa C 
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1959 96.77 94.42 94.42 96.80 
101.52 98.11 98.11 100.59 
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109.42 96.62 96.54 98.81 
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112.74 97-33 97.30 98.07 
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I I I . 4 7 95-38 95-37 9S-27 
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I I8 .44 92.68 92.68 86.68 
I I8 .38 91-95 91-95 85.14 
124.23 95-79 95-79 87-74 

1968 130.64 100.00 100.00 90.54 
I24.4I 94-53 94.12 84-55 
121.36 91.54 90.76 80.82 
114.83 85.99 84.90 74-87 

1969 126.77 94-25 92.67 80.88 
127-39 94.03 92.08 79-48 
130.31 95-50 93.16 79-45 
129.45 94.21 91-54 77.07 

1970 138.38 100.00 96.80 80.41 
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138.27 96.70 94.68 76.40 

135-71 93-41 91.96 73.06 
1971 146.12 99.00 97-99 76.61 

144-31 96.27 95-79 73-64 
152.20 100.00 100.00 75-56 
140.93 91.21 92.29 68.04 

1972 143-22 91.34 93-49 67.22 1972 
148.29 93.20 96.48 67.63 
154-19 95-52 100.00 68.30 

149.28 91.18 96.50 64.22 



Textiles (G) • 

Y W Wa C 
123.06 75.46 77-65 . 99.08 

'959 114.48 69.45 .71.19 88.00 
124.35 74-6S 76.23- 91.69 
123.47 73-3S 74.62 : 

87.67 
162.07 95-29 96.60 i n . 2 2 

i960 154-25 89.77 90.68 102.62 
165.44 95-31 95-95 196.98 
164.63" 93-90 94.21 103.73 

1961 177.08 100.00 100.00 108.95 
168.81 94.40 94.09 101.61 
168.69 93-42 92.83 99.51 
164.63 90.29 89.45 95-31 
184.08 100.00 98.77 104.72 

1962 182.39 97-45 96.66 102.08 
183.83 96.62 96.23 101.32 
193-35 100.00 100.00 105.03 
196.09 99-59 99-59 105.06 

1963 182.39 90.99 90.99 96.44 
183.83 90.11 90.11 95.98 
194-30 93.62 93.62 100.21 
211.10 100.00 100.00 107.57 

1964 211.49 100.00 97-77 106.50 
203.29 95.28 91,77 101.17 
207.70 96.50 91.60 102.15 
217.10 100.00 93:59 105.51 

1965 205.67 92.26 86.71 98.76 
206.53 90.28 85.20 97.96 
214.40 91-39 86.59 100.41 
217.10 90.29 85.87 100.36 

1966 202.76 82.33 78.57 92.47 
220.59 87-50 83-79 99.20 
223.98 86.83 83,42 99.26 
137.06 51.96 50.08' 59.82 

1967 234.78 87.08 84.18 100.86 
236.81 85.97 83-35 100.05 
241.20 85.75- 83-36 . . . . 100.15 
258.12 89.96 - 87.63 105.2s 

1968 262.91 89.74 87.70 105.19 
266.01 89.03 87.22 104.35 
279.49' 91-75 90.10 107.40 
257.12 82.82 81.51 96.70 

1969 282.31 89.25 88.04 103.83 
301.69 93.65 92.58 ' 108.42 
308.21 93-97' . .93-09 ; . . . . . 108,13 
319.15 95.61 94-90 109.22 

1970 323.06 9511 94.60 107.76 
328.72 95.15 94.81 106.78 
339-79 96.72 . 96.55 107.41 
357-16 106.00 100.00 109.78 

1971 346.34 94-17 94.17 103.44 
344-94 91.15 91.15 ' 100.04 
3S7-98 92.01 92.01 £_ 100.74 
382.18 95.62 95.62 • 104.30 

1972 362.84 88.43 88.43 95-97 
383-87 91.19 91.19 98.35 
417-32 96.70 • 96.70 103.51 

t 442.20 100.00 100.00 106.13 

G 



E C O N O M I C A N D S O C I A L R E V I E W 

Clothing and Footwear (D) 

y w Wa 
C 

95.78 94.15 94-15 96.63 
1959 104.26 100.00 100.00 102.60 

,105.02 98.35 98.35 100.91 
102.23 93.52 93-52 96.00 
I I8 .62 97-12 97.12 99.78 

i960 IO8.24 94.64 94.64 97-34 
112.53 96.27 96.27 99.16 
I I 9 . 4 2 100.00 100.00 103.18 
I2I .46 100.00 100.00 102.97 

1961 122.14 99-39 99-39 101.67 
124.31 100.00 100.00 IOI.67 
121.33 95.20 95.20 97-57 
122.45 93-76 93.76 96.87 

1962 119.16 
125-39 
130.89 

89.10 
91.61 
9348 

89.10 
91.61 
93-48 

92.78 
96.16 
98.91 

13923 97-25 97-25 103.73 
1963 136.04 92.98 92.98 99-97 

141.46 9465 94-65 102.58 
144.28 94-54 94-54 103.29 
151.08 97.01 97.01 106.84 

1964 158.88 100.00 100.00 111.03 
160.75 100.00 100.00 111.05 
159-55 98.48 98.48 109.01 

144.17 88.30 88.30 97-45 
1965 142.99 86.91 86.91 95-66 

153-25 92.44 92.44 101.51 
14904 89.22 89.22 97.78 

144-17 85.66 85.66 93-72 
1966 147-95 87.25 87.2s 95-32 

147-89 86.57 86.57 94-47 
149-99 87.16 87.16 95-03 
I55-03 89-43 89.43 97-45 

1967 156.89 89.85 89.85 97.87 
151.11 85.92 85.92 93-58 
151-91 85.76 85.76 93-42 
163.92 91.89 91.89 100.13 

1968 163.84 91.20 91.20 99-44 
168.25 93 00 93.00 101.49 
172-92 94.92 94.92 103.70 

175-77 95.82 95.82 104.82 
1969 184.69 100.00 100.00 109.56 

174.68 93-94 93-94 103.10 
177.70 94.92 94.92 104.38 
171.82 91.17 91.17 100.47 

1970 177-74 93-68 93.68 10349 
169.32 88.65 88.65 98.19 
175-79. 91-44 91.44 101.55 
169.85 87.77 87.77 97-77 

1971 171.79 88.20 88.20 98.57 
170.40 86.93 86.93 97-47 
175-79 89.10 89.10 100.27 
I74-78 88.03 88.03 99-44 

1972 173-77 86.97 86.97 98.63 
178.97 89.01 89.01 101.36 
181.52 89.71 89.71 102.62 

180.71 88.76 88.76 101.99 



Wood and Furniture (E) 

Y W Wa C 

87.14 85.68 93-70 108.65 

1959 90.58 89.10 94-34 107.26 1959 
95.64 93-90 96.58 108.14 

102.04 100.00 100.00 110.67 

94-49 92.43 89.94 98.68 
i960 98.37 96.05 91.02 99.28 

102.61 100.00 92-37 100.38 
99.10 94-99 86.85 94.22 

106.04 100.00 90.54 98.22 
1961 98.37 89.45 81.89 88.95 

100.62 88.33 81.71 88.99 
98.12 83.26 77.78 85.02 

102.89 84.48 79.65 87.48 
1962 105.19 83.67 79.58 87.86 1962 

106.60 82.21 78.85 87-57 
110.87 82.98 80.21 89.67 
122.84 89-31 86.98 97.89 

1963 130.51 92.25 98.48 102.55 
134-49 92.49 91-33 104.27 
142.27 95.26 94.67 108.88 

153.29 100.00 100.00 115.84 
1964 152.91 98.83 98.83 114.14 1964 

14346 91.88 91.88 105.79 
141.29 89.67 89.67 102.95 

138.59 87.17 87.17 99-77 
1965 147.07 91.68 91.68 104.60 1965 

143.46 88.64 88.64 100.78 
140.31 85.94 85.94 97-34 
140.69 85-43 8543 96.36 

1966 141.23 85.02 85.02 95.46 1966 
14645 87.41 87-41 97.64 
134-42 79-55 79-55 88.36 
132.29 77.64 77.64 85.69 

1967 138.30 80.49 80.49 88.22 1967 
140.47 81.08 81.08 88.19 
143-25 82.01 82.01 88.44 
146.99 83-47 83-47 89.19 

1968 141.23 79.56 79.56 84.15 
153-42 85-74 85.74 89.71 
163.85 90.84 90.84 93-93 
156.44 86.06 86.06 87.86 

1969 165.57 90.37 90.37 91.03 
163.38 88.49 88.49 87.86 
169.74 91.23 91.23 89.20 
165.89 88.48 88.48 85.13 

1970 171.42 90.74 90.74 85.83 
172.35 90-55 90.55 8 4 . I 3 
187.40 97.72 97.72 89.11 
193-19 100.00 100.00 89.42 

1971 186.03 93-57 93-57 83.76 
182.31 89.18 89.18 79.78 
193-29 92.02 92.02 82.17 
201.59 93-47 93-47 83.18 

1972 203.56 91.99 91.99 81.49 
198.25 87.37 87.37 76.95 
232.53 100.00 100.00 87-45 
232.04 99-39 97-43 84.52 



E C O N O M I C A N D S O C I A L R E V I E W 

Paper and Printing (F) 

Y W Wa 
C 

126.14 91.66 91.66 95-09 
1959 127.83 91.40 91.40 94.67 

142.89 100.00 100.00 103-45 
I37-IS 95-03 9S-03 98.24 
144.02 98.26 98.26 101.54 

i960 14345 96.40 96.40 99.62 
149.46 98.95 98.95 102.27 
140.08 91-39 91-39 94-49 
152.96 98.36 98.36 101.75 

1961 155.16 98.36 98.36 101.81. 
159-99 100.00 100.00 103.58 
159.68 98.64 98.24 102.03 
159.91 97.64 96.87 100.86 

1962 I 5 7 - H 94-83 93-75 97.82. 
166.30 99.24 97-73 102.23 
169.47 100.00 98.13 102.86 
163.88 95.02 93-51 98.21 

1963 163-94 93.42 92.21 97.01 
171.56 96.12 95-13 100.23 
177-31 97-70 96.95 102.26 
180.77 - 97-98 97-49 102.91 

1964 184.43 98.36 98.12 103.63 
190.51 100.00 100.00 105.63 
182.21 94.87 94.21 99.68 

188.71 97-47 96.13 101.83 
1965 195.17 100.00 97.98 103.87 

119.99 61.20 59-38 62.96 
190.05 96. so 92:72 98.29 
184.74 93-38 88.87 94-15 

1966 161.OI 81.03 76.39 80.84 
179.98 90.17 84.23 88.99 
190.0$ 94.80 87.76 92.51 
185-73 92.23 84.63 88.97 

1967 192.24 95-05 86.46 90.60 
203.14 100.00 90.19 94.16 
195.92 94-13 85.88 89.28 
201.62 94.60 87.27 90.29 

1968 209.80 96.18 89.69 92.30 
223.14 100.00 94-22 96.41 
221.39 96.49 92.35 93-90 
216.52 91.84 89.25 90.12 

1969 237-13 97-95 96.59 96.82 
248.40 100.00 100.00 99.46 
228.25 91.69 91.05 89.59 
234.40 93-96 92.66 90.16 

1970 242.98 97.20 95.20 91-55 
250.51 100.00 97.28 92.43 
231.19 91.14 88.99 83.51 
234-40 91.27 89.44 82.86 

1971 239.08 91.96 90.44 82.68 
248.40 9440 93-16 84.02 
239.03 89.76 88.88 79-05 
252.28 93-63 93-02 81.55 

1972 259-57 95.22 94.91 82.00 
275-77 100.00 100.00 85.11 
270.37. 97.76 97-24 81.50 

273-14 98.48 97-43 80.40 



Chemicals and Chemical Products (G) 

Y W Wa C 

I37-84 100.00 100.00 102.91 
1959 142.05 97-47 96.31 102.26 

150.94 98.24 96.05 104.86 
155.18 96.06 93-03 104.11 
169.44 100.00 96.02 109.85 

i960 V . 167.42 92.57 89.95 104.97 
15780 82.07 80.60 95-75 
181.22 88.97 88.21 106.47 
215.10 100.00 100.00 122.45 

1961 197.86 91.10 91.ro 109.20 
190.96 87.09 87.09 102.23 
191-23 86.39 86.39 99-36 
221.24 99.02 99.02 111.62 

1962 198.87 88.18 88.18 97.48 
179-53 78.88 78.88 85-54 
201.24 87.61 87.61 93-24 
231-78 IOO.OO 100.00 104.47 

1963 206.99 87.06 87.06 90.81 
186.39 76.47 76.47 79.62 
222.26 89.00 89.00 92.48 
230.90 90.30 90.30 93.62 

1964 220.18 84.14 84.14 87.02 
222.98 83-31 83-31 85.94 
240.29 87.81 87.81 90.35 
241.43 86.34 86.34 88.59 

196s 240.47 84.20 84.20 86.13 
29159 100.00 100.00 101.99 
281.33 91-32 91.32 96.12 
281.82 86.83 86.83 94.08 

1966 27903 81.82 81.82 91.04 
323.61 90.51 90.51 103.23 
308.37 82.45 82.45 96.20 

346-79 88.81 88.81 105.83 
1967 367.30 90.25 90.25 109.67 

369-35 87.22 87.22 107.94 
378.45 86.02 86.02 108.27" 

348-54 76.36 76.36 97.64 
1968 40383 85.39 85-39 110.81 

489.41 100.00 100.00 131.56 
466.55 92.22 92.22 122.89 
389.81 74-62 74.62 100.64 

1969 443-40 82.28' 82.28 112.22 
417-37 ' 75-15 75-15 103.58 
417-50 73-01 73-01 101.62 
379-27 64.47 64.47 90.55 

1970 437-31 72.31 72.31 102.44 
472.26 76.01 76.01 108.56 
427-Si 67.03 67.03 96.46 
380.1s 58.10 58.10 84.20 

1971 460.65 68.68 68.68 100.19 
472.26 68.72 68.72 100.87 
441-53 62.74 62.74 92.63 
412.63 57-29 ' 57-29 85.04 

1972 481.96 65.42 65.42 97.60 
483.70 64.22 64.22 96.26 
546.65 71.03 71-03 106.93 

537-3° 68.35 68.35 103.32 

http://91.ro


Clay Products, Glass, Cement, etc. (H) 

y W Wa C 
m . 7 9 100.00 IOO.OO 109.73 

1959 112.58 95-99 95-99 104.44 
m . 2 5 90.62 90.62 97-95 
120.62 94.04 94-04 101.16 
132.02 98.71 98.71 105.81 

i960 13924 100.00 100.00 106.93 
132.54 91-43 91-43 97-77 
128.53 85.29 85.29 91.26 

143-73 91.88 91.88 98.42 
1961 121.47 74.91 74-91 80.34 

157.69 93-93 93-93 100.89 
162.15 93-40 93-40 100.48 
168.22 93.80 93.80 101.07 

1962 175.78 94.98 94.98 102.50 
167.36 87.72 87.72 94-79 
186.87 95.09 95-09 102.88 
160.77 79-49 79-49 86.09 

1963 190.59 91.64 91.64 99-32 
186.71 87-37 87.37 94-73 
195-77 89.22 89.22 96.74 
195-90 87.00 87.00 94-31 

1964 211.33 91-53 91-53 99.14 
200.25 84.63 8463 91.56 
215.54 88.94 88.94 96.07 
242.75 97-85 97.85 105.48 

1965 253.80 100.00 100.00 107.52 
248.62 95-91 95.12 102.68 
244.21 92.27 90.80 98.33 
241.68 89.48 87.40 94.87 

1966 235 03 85-30 82.73 89-93 
252.49 89.87 86.57 94.16 
269.92 94-25 90.21 98.10 
273.62 93-76 89.19 96.91 

1967 297.25 100.00 94-56 102.57 
254-43 82.31 79.03 85.52 
286.73 89.34 87.02 93-86 
310.88 93-41 92.23 99.10 

1968 344-65 100.00 100.00 106.96 
312-47 88.63 88.24 9440 
236.30 65.56 64.99 69.47 
304.50 82.67 81.63 87.11 

1969 376.25 100.00 98.37 104.71 
336.66 87.11 85.89 91-13 
361.87 91.21 90.15 95.26 
274.69 67.49 66.85 70.31 

1970 171.83 41.18 40.88 42.76 
380.19 88.94 88.45 91-95 
400.43 91.48 91.16 94-11 
437-S8 97-68 97-51 99-93 

1971 458.21 100.00 100.00 101.66 
401.48 85.70 85.85 86-53 
421.19 87.99 88.27 88.17 

398.19 81.44 81.83 80.95 
1972 452.29 90.60 91.18 89.29 

404-38 79-38 79-99 77-52 
44S-9I 85.80 86.59 . 82.99 

483-36 91.21 92.16 87-33 



Metal and Engineering (I) 

y w Wa C 
134.48 92.11 95-80 102.49 

1959 14303 95-17 97.92 104.13 
144.41 9342 95-15 100.73 
149.41 94.05 9 4 8 9 100.10 
163.15 100.00 100.00 105.24 

i960 163.33 97-55 96.74 101.64 
162.59 94.68 93-16 97.80 
161.21 91.59 89.45 93-89 
176.01 97.62 94.67 9941 

1961 184.59 100.00 96.34 101.24 
178.64 94.20 90.54 95.26 
183.81 94.41 90.55 95.42 
19974 100.00 95-71 101.04 

1962 192.32 93.25 89.71 94.90 
197.89 93.01 89.92 95-33 
19463 88.77 86.21 91.61 
208.64 92.42 90.14 96.03 

1963 208.75 89.87 88.03 94-01 
227.85 95-43 93-83 100.46 
233.94 95-38 94-13 101.04 
250.17 99-36 98.41 105.90 

1964 256.10 99-15 98.53 106.30 
261.01 98-57 98.27 106.28 
271.30 100.00 100.00 108.41 
258.10 93-03 93-03 100.46 

1965 251.27 89.97 89.97 96.79 
263.15 92.90 92.90 9956 
246.72 85-89 85.89 91.71 
246.21 84.54 84.54 8994 

1966 248.37 84,13 84.13 89.17 
268.49 89.73 89.73 94.76 
270.31 8915 89.15 93-79 
265.99 86.59 86.59 90-75 

1967 264.80 85.10 85.10 88.84 
259.94 82.48 82.48 85-77 
277.19 86.85 86.85 89.9s 
295.65 91.49 91.49 94-36 

1968 306.36 93-65 93.65 96.16 
304.86 92.07 92.07 94.12 
332.24 99-15 99.15 100.88 
308.51 90.98 90.98 92.13 

1969 343-08 IOO.oo 100.00 100.77 
326.26 94.00 94.00 94-24 
340.10 96.88 96.88 96.60 
31345 88.28 88.28 87.5S 

1970 325.69 90.71 90.71 89.44 
332.68 91.64 91.64 89.83 
322.41 87.85 87.85 85.58 
309.50 83.42 83.42 80.76 

1971 307.33 81.96 81.96 78.82 
311.28 82.14 82.14 78.46 
336.17 87.78 87.78 83.26 
328.29 84.84 84.84 79.89 

1972 333-42 85.29 85.29 79.72 
346.58 87.76 87.76 81.40 
380.40 95.36 95-36 87-75 

398.49 98.91 98.91 90.28 



Other Manufacturing (J) 

, Y W W„ C 
128.59 100.00 78.59 84.42 

1959 136.20 89-93 80.61 87.27 

r 174-30 100.00 100.00 108.83 
179-64 100.00 100.00 109.18 
182.08 98.72 98.72 107.60 

I960, 176.77 93-40 93.40 101.48 
185.58 95-63 95-63 103.42 
191.36 96.22 96.22 103.45 

< t 203.69 100,00 100.00- 106.79 
I 9 6 l 201.88 97-34< 97-34 102.61 

204.03 96.66 96.66 100.52 
214.79 100.00 100.00 102.56 
201.63 89.61 89.61 93-31 

,1962 212.51 90.34 90.34 95 33 
215-31 87.72 87.72 93-63 
222.60 87.06 87.06 93-86 
240.72 90.53 90.53 98.45 

I963 243,42 88.15 88.15 96.60 
258.37 90.22 90.22 99.52 
260.67 87.89 87.89 97-49 
298.33 97-24 97.24 108.39 

I9°4 295.58 93-23 93.23 104.38 
300.41 91.80 91.80 103.16 
306.56 90.84 90.84 102.42 

347-71 100.00 100.00 113.08 
I96S 345-81 96.76 96.76 109.54 
4 • ' 367.05 100.00 100.00 "3 -30 

359.28 96.69 95.62 108.14 

314-79 83.69 81.88 92.45 
Igi66 300.41 78,91 76.41 86.13 

337-32 87.56 83-95 • 94-47 
342.68 87.92 «3.47 93.80 
365.20 92.61 87.12 97-77 -

I967 372.8S 93-47 87.13 97.68 
367.OS 90.98 84.07 94.16 
401.26 98.35 90.11 100.86 
412,52 100.00 90.87 101.66 

1968 418,25 100.00 90.40 I O I . I I 
4I7.29 95-26 88.53 99.02 
417.86 91.26 87.04 97-40 
452.64 94,76 92.61 103.69 

1969 497-46 100.00 100.00 112.07 1969 
468.56 92.36 92.36 103.88 
469.60 90.81 90.81 102.51 
467.04 88.63 88.63 IOO.45 

1970 527.41 98.25 98.25 H I . 8 3 
S09-57 93.22 93.22 106.59 
556.49 ioo.po 100.00 114.91 
S I 9 5 0 91.73 91-73 IOS.96 

,1971 554-45 96.23 96.23 I I I . 7 7 
554-68 9465 9465 110.59 
551.61 92.58 92.58 108.84 

319-93 52.82 52.82 62.51 
1972 541.89 88.04 88.04 104.92 

508.54 81.32 81.32 97-63 
565-28 88.99 88.99 107.68 

611.06 94-73 94-73 115.58 



Mining, Quarrying and Turf (K) 

Y W Wa C 
111.98 54.64 54.64 79.89 

1959 208.38 100.00 100.00 146.49 
175-43 82.83 82.83 121.33 
131-53 61.11 6 1 . I I 89-35 
167.30 76.51 76.51 111.46 

i960 185.31 83-44 8344 120.91 
138.81 61.56 61.56 88.59 
149.37 65.12 65.12 92.95 
180.79, 77-81 77.81 110.00 

1961 201.17 85-32 85.32 119.32 
177-99 74.41 74.41 102.83 
200.22 82.52 82.52 112.56 

169.99 69.09 69.09 92.93 
1962 249.48 100.00 100.00 132.53 

137-11 54.24 52.47 70.74 
157.84 61.63 57.78 79.04 
172.69 66.57 66.58 83.91 

1963 222.08 84.52 74.80 104.65 
219.71 82.58 71.16 100.38 
198.76 73-78 62.00 88-02 
196.98 72.23 S9-25 84.53 

1964 201.17 72.88 58.43 83.64 
279.33 100.00 78.43 112.52 
203.15 70.21 55-20 79.27 
221.26 73-92 58.25 83.63 

1965 205.50 66.43 52.46 75-24 
227.38 71.20 56.34 80.65 
236.76 71.88 56.99 81-35 
257.69 75-93 60.31 85.78 

1966 246.59 70.58 56.16 79-53 
359.38 100.00 79-69 112.32 
365.37 100.00 78.94 110.67 

352.13 90.58 74-18, 103.39 
1967 356.91 86.60 73.36. 101.60 

352 56 80.95 70.74 97.31 
390.22 85.03 76.48 104.46 
383-16 79-45 73-39 99.50 

1968 408.11 80.71 76.43 102.83 
48797 92.23 89.41 119.32 
552.44 100.00 99.07 I 3 I - I 3 
465.46 82.30 81.73 107.28 

1969 434.06 75.00 74-66 97.01 
552.69 93-37 93-17 120.17 
605.06 100.00 100.00 127.83 
496.49 78.57 78-57 101.94 

1970 485.98 73-77 73-77 97.01 
433-47 63.22 63.22 84.14 
597-75 83.90 83.90 112.85 
739-34 100.00 100.00 135-79 

1971 464.35 60.60 60.60 82.99 
483.71 60.99 60.99 84.15 
656.21 80.03 80.03 i n . 1 5 
586.89 69-31 69.31 96.81 

1972 420.37 48.12 48.12 67-54 
617.41 68.56 68.56 96.66 
688.36 74-23 74-23 105.03 

634.11 66.46 66.46 94.31 



1 0 2 E C O N O M I C A N D S O C I A L R E V I E W 

Total Manufacturing (L) 

Y W Wa C 
107.98 92.02 92.02 96.02 

1959 109.94 92.07 92.07 96.04 
115.32 94.92 94-92 98.97 
"7-39 95.00 95-00 98.99 

i960 
122.52 97-52 97-52 101.52 

i960 122.71 96.08 96.08 99-93 
125.52 96.71 96.71 100.46 
127.01 96.32 96.32 99.92 

1961 
133-94 100.00 100.00 103.58 

1961 I34-48 98.87 98.87 102.24 
135-73 98.29 98.29 101.4s 
136.63 97.48 97.48 100.41 

1962 
142.24 100.00 100.00 102.80 

1962 140.37 96.83 96.83 99-77 
141.85 96.04 96.04 99.16 
146.25 97-23 9723 100.56 

1963 
147-43 96.27 96.27 99-73 

1963 146.26 93.83 93-83 97-33 
152.05 95-87 9S-87 99.56 
157.80 97.82 97-82 101.67 

1964 
164.05 100.00 100.00 104.01 

1964 165.90 100.00 99-21 103.52 
165.32 98.63 97-02 101.54 
169.34 100.00 97-56 102.38 

1965 
170.28 99-85 96.34 101.3s 

1965 170.81 99.46 94-94 100.09 
169.40 97-95 92.52 97-73 
174-15 100.00 93.50 98.94 

1966 
173-39 97-31 91-53 97.01 

1966 166.88 91.58 86.64 91.96 
179.16 96.43 9 L 7 4 97.48 
180.89 95-05 90.92 96.71 

1967 
186.89 96.17 92.46 98.43 

1967 189.46 9S-50 92.28 98.31 
188.79 93-27 90.56 96.52 
I94-36 9414 91.83 97.92 

1968 
201.42 95.69 93.76 100.00 

1968 209.09 97-46 9S-9I 102.31 
211.24 96.64 95 51 101.88 
216.49 97-25 96.50 102.92 

1969 
206.61 91.16 90.81 96.83 

1969 230.69 100.00 100.00 106.59 
226.5 s 97-69 96.93 103.20 
224.19 96.17 9469 100.70 

1970 
220.11 93-93 91.79 97.50 

1970 227.74 96.69 93 79 99.48 
236.76 100.00 96.30 102.01 
233.81 9 7 - H 93-94 9936 

1971 
233-61 95-49 92.73 97-93 

1971 240.50 96.75 94-33 99-45 
239.82 94-97 92.96 97.84 
244.39 95-29 93.63 98.38 

1972 
241.92 92.90 91.62 96.09 

1972 250.32 94.69 93-72 98.11 
252.06 93-95 93-32 97 50 
264.60 97.19 96.87 I O I . O I 
276.18 100.00 100.00 104.06 



Total Manufacturing (V) 

W'i Wa> c 

93.07 91-45 99.24 

1959 92.27 91.51 98.81 
94.25 94.22 101.70 
94.23 93-76 101.23 

97.65 96.86 104.81 
i960 94.69 93-76 101.29 

94-37 93.31 100.57 
93.26 9 2 1 7 99.64 

98.40 97-22 105.45 
1961 94-73 93-57 100.52 

94-56 93-5° 99-74 
93-97 92.91 98.68 
95.84 94-68 100.87 

1962 92.45 91.48 97-35 
90.69 89.83 95-50 
92.92 92.23 98.12 

93-35 92.72 98.72 
1963 90.77 90.22 96.52 

91.04 90.53 97.18 
93-18 92.76 99.72 

96.29 95-95 103.56 
1964 95.62 95.08 102.87 

93-59 92.94 100.59 
94.04 93.28 100.94 
94.78 93.83 101.69 

1965 93.26 92.40 100.08 
93-03 92.24 99.85 
91.97 90.73 98.52 

88.54 87.12 94.68 
1966 83-59 82.12 89.64 

89.50 87.64 96.04 
88.46 86.25 94.69 
88.01 85.69 93-96 

1967 91.31 88.54 97-97 
88.07 85.40 94.65 
89.88 87.24 96.78 
91.26 88.69 97-83 

1968 93-50 91.16 100.91 
93-93 92.11 103.29 
90.93 89.62 100.24 
87.00 86.08 9S-I5 

1969 95 14 94.61 104.54 
00.49 90.16 99.24 
89.77 89.42 98.11 
84.97 84.67 92.40 

1970 88.05 87.76 96.40 
90.33 90.04 98.51 
90.13 89.97 97-49 
88.75 88.72 94-68 

1971 89.87 89.94 97-10 
86.69 86.85 93 99 
86.71 86.96 92.96 
80.3S 80.76 84.34 

1972 85.84 86.36 92.06 
83.90 84.51 89.48 
88.92 89.52 9 5 1 9 

91-33 91.88 97-21 



Total Transportable ( M ) 

Y W Wa C 
108.42 96.61 93-92 94.91 

1959 115.49 100.00 9 7 8 9 9935 
117.98 99-35 97.89 99-73 
118.66 97-25 96.42 98.57 
125.27 100.00 99-73 102.27 

i960 126.07 100.00 98.37 101.15 
126.04 97-47 96.43 99-38 
128.47 96.92 96.42 99.56 

135-79 100.00 100.00 103.43 
1961 137.62 99-48 99-48 103.03 

137.14 97.35 97.35 100.92 
139.26 97.10 97.10 100.74 
144.21 98.80 98.80 102.55 

1962 145-32 97.8S 97-85 101.59 
141-17 93.46 93.46 97.02 
148.08 96.41 96.41 100.06 

I49-4S 95-73 9S-73 99-32 
1963 I49-I7 94.00 94.60 97-45 

154.28 95-69 95.69 99.12 
160.83 98.20 98.20 101.61 
166.32. 100.00 100.00 103.34 

1964 166.49 98.86 98.86 101.75 
170.41 99-94 99-94 102.44 
172.60 100.00 100.00 102.06 

173.69 100.00 100.00 101.04 
1965 172.27 98.28 97.02 98.59 

172.43 97-48 95-03 9 7 0 9 
178.49 100.00 96.31 98.89 
176.85 96.71 93-47 96.41 

1966 169.38 90.47 87-72 90.87 
187.55 97-89 95.22 99-03 
i 8 7 . 3 I 95-59 93.26 97-34 
192.64 96.16 94.10 98.54 

1967 196.33 95-91 94.12 98.86 
195-62 93-57 92.07 96.98 
201.04 94.20 92.92 98.12 
208.42 95.70 94-63 100.16 

1968 217.50 97-90 97.05 102.92 
222.85 98.38 97-74 103.85 
227.52 98.54 98.12 104.41 

215.79 91.72 91-53 97-54 
•1969 239-63 100.00 100.00 106.69 

239-99 98.36 98.55 105.25 
235-37 94-77 95.14 101.69 
229.48 90.80 91-33 97-68 

1970 239-63 93.21 93-92 100.50 
245.03 93-71 94.60 101.26 
244.19 91.86 92.88 99-44 
249.48 92-33 93-51 100.13 

1971 251.18 9148 92.80 99-36 
. 250.07 89.65 91.09 97.50 
256.94 90.69 . 92.29 98.75 
254.74 88.55 90.24 96.51 

1972 257.92 88.32 90.13 96.34 
268.22 90.49 92.47 98.78 
278.52 92.60 94.76 101.14 

289.48 94.87 97-20 103.66 



Total Transportable ( M ' ) 

W'i Wa' O 
89.61 88.13 97-SO 

1959 93-45 92.88 106.04 
92.83 92.81 104.14 
91.12 90.70 100.11 

95-32 94.62 105.54 
i960 93-33 92.51 103.66 

91.36 90.39 99-47 
90.54 89-55 98.99 
96.19 95.14 105.94 

1961 93.60 92.58 102.79 
92.42 91-47 IOO.06 
92.63 91.69 100.30 

93-24 92.20 100.10 
1962 93-49 92.65 102.20 

87-75 86.81 93.50 
90.17 89.20 96.44 
90.86 89.72 97-34 

1963 90.04 88.42 97-47 
90.08 88.34 97-55 
9125 89.70 98.56 

94-03 92.51 101.77 
1964 93-47 91.61 101.05 

94.40 91.09 102.11 
91.80 89.70 98.90 
92.71 90.30 99.90 

1965 90.78 88.70 97.78 
90.83 88.61 97.91 
89.90 87.25 96.75 
87.11 84.19 93.67 

1966 82.13 79.20 88.50 
91.02 86.49 98.40 
90.15 85.18 97-03 
88.38 84.05 95-30 

1967 90.67 86.48 98.46 
87.10 83-40 95-01 
89.19 85.70 97-88 
89.64 86.59 98.06 

1968 91.72 89.11 101.18 
93.66 91.68 105.82 
92.54 91.29 105.72 
86.26 85.40 97-05 

1969 92.45 91-95 103.56 
90.97 90.66 102.76 
91.61 91-33 103.47 
83-95 83.70 93-92 

1970 85.86 85.61 96.49 
86.82 86.57 96.65 
89.08 88.94 100.09 

91-03 91.01 103.03 
1971 85.98 86.04 95.23 

83.12 83.25 92.62 
85-S2 85-73 96.20 

78.43 78.77 86.51 
1972 81.37 81.82 89.16 

81.35 81.86 90.67 
86.42 86.92 96.86 

87.50 87.97 96.76 




