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THE ELECTRICITY-BASED MEASURE OF CAPITAL
UTILIZATION IN PHILIPPINE MANUFACTURING
INDUSTRIES: ESTIMATION AND ANALYSIS

By
Romeo M. Bautista*
Introduction

What may be called simply the “electricity measure” of capital
wllizntion represents a frequently used approximation of the pro-
portion of time that installed machinery and equipment are in
speration by the relative extent of electric motor use. It requires
dals on actual consumption of electric energy and the rated capacity
ul Installed electric motors with appropriate adjustment relating to
W conversion of electrical into mechanical power. Murray Foss [6]
‘lm applied this measure to the U.S. economy for the years 1929,

Bii, and 1954 in his comparison of prewar and postwar capital
Whligntion. The same method was used subsequently, among others,
Wy Jorgenson and Griliches[7] for U.S. manufacturing in 1954 and
1002, and by Kim and Kwon [8] for South Korean industries during
W period 1962-1971.

I'he chief virtue of the electricity measure is the relative ease with
#hich one can obtain the required data for the estimation of the
ital utilization rate. Information on electric energy consumption

il Installed electric motor capacity is generally available with
\ilrial breakdown from published sources reporting the results of
lodically conducted manufacturing censuses or even annual
fveys. In the Philippines, the two postwar censuses of manufac-
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tures undertaken in 1961 and 1967 provide the necessary data up §
the 4-digit International Standard Industrial Classification (ISIC, old
level of disaggregation. Such information, however, are not solicite
in the annual survey of manufactures (ASM). If it can be shown th
the electricity measure does proxy reasonably well for the tim
intensity utilization of installed machinery and equipment, then
strong case might be made for the ASM to provide supplementa
electricity data (entailing very low additional cost) and become 4
annual source of information on industrial capital utilization in -
Philippines.’

One major objective of the present study is to determine wheth
the electricity measure can be linked with the time-intensi
estimates of industrial capital utilization derived from our origin
survey interviews with 400 manufacturing firms. In Section II of th
paper we discuss the procedure used in deriving the electricity-bast
estimates, presenting the computed values jointly with the surve
estimates for purposes of firm-by-firm and industry-by-industry co:
parisons. As it is widely assumed[5] that the electricity measul
reflects temporal changes in the capital utilization rate (CUR
Section IIT examines the pattern of electricity-based estimates fi
Philippine manufacturing industries in 1961 and 1967 derived fro
economic census data. The findings of the present study are sur
marized and some recommendations for the improvement of neede
statistical data are given in the final section.

Derivation of the Electricity Measure from 1972 Survey Data

We shall follow closely the established method of computing tk
utilization rate of installed electric motors by comparing the amout
of electric energy actually consumed with the maximum amouni
i.e., with continuous operation of the electric motors, for any give
year. The electricity measure is commonly represented by the folloy
ing formula:?

E; x 100

Ui =
L C;, x 8760 + 0.90

'In [1] and [2] the present writer has argued for the very real need to gath
data on the magnitude and pattern of capital underutilization in Philippil
manufacturing industries.

% See, for example, [8, p. 20].
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whoro

II:',I = electric motor utilization rate in plant (industry) i in
year t, in per cent

I':',l: = amount of electric energy consumed by electric motors
in plant (industry) in year t, in kilowatt-hours

(::TlI = rated capacity of electric motors in plant (industry) i
in year t, in kilowatts

B760 is the number of hours in one year and 0.90 is the
efficiency of electric motors on the assumption that 10 per
cent of the electric energy input is dissipated in the form of
heat.

I'he rationale for using this measure as proxy to the proportion of
me worked by machinery and equipment “is that electricity is the
duminant source of energy in modern manufacturing; and to learn
how intensively the electric motors work is to know how intensively
he machinery driven by the electric motors is operated” [8, p.7]. It
would seem an empirical matter to test whether such premise is valid,
hawover.

Our source of information in the derivation of the electricity
mensure at the establishment level is our own mailed questionnaire
mitvey’  which supplemented the earlier interviews with plant
muanagers for the determination of the CUR measure based on time
wnil intensity of capital use. Of the 400 “large establishments”
{smploying 20 or more workers) to which the supplementary.survey
Juestionnaire was sent, only 271 replied — from which in turn 209
wplies were found usable.* None of the latter provided a breakdown
ul wlectricity consumption into electric motor use and others; i.e.,
unly the last line of the questionnaire form (cf. Appendix A) was
Mlly answered.

Our survey data consist therefore of the rated capacity of electric
S ———

"'I'le questionnaire form is reproduced in Appendix A.

e questionable or, more frequently, missing data usually pertain to the

Wapnilly of electric motors which, unlike electricity consumption, is not given
systematic recording in most firms.
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motors® and actual consumption by the entire plant of elec
energy (purchased and self-generated). To obtain the amou
consumed by electric motors alone, we used the estimates given &
Foss [6, p.11] and Kim and Kwon [8, p. 10] of the percentage
total electricity consumption contributed by motors among ti
different industries.®

Table 1 presents the computed values of the electric motor utiliz
tion rate U™ by establishments, arranged according to their 3-dig
ISIC categories. Also shown in the table are the corresponding C
estimates obtained from the original survey, and average U™ ag
CUR values for each 3-digit industry. The industrial CUR valu
derived from these subsets of the establishments turn out to be ve
close to the actual values observed for each industry from tk
original random sample of 400 firms.” It seems safe to assume, ther
fore, that the electric motor utilization rates shown in Table 1 ai
representative values across 3-digit industries. There are 25 industril
which are included in the table; the missing ones, viz., ISIC 353, 37
385, and 390, are not represented by at least three firms respondil
to the survey on electricity data.

The first observation to make is that the computed utilizati
rates of electric motors generally understate the time-intensi
utilization of installed machinery and equipment. The differen
between the two values is quite significant in most cases, as is evide
from a visual comparison of the industrial averages. Only 7 of
209 responding establishments show a higher U™ than the CUR, af
they are noticeably operating at relatively lower utilization levels

Two reasons may be cited for any observed divergence of elect:
motor utilization from the extent of actual capital use. One is tk
existence of other primemovers in the plant which are being opera _

SIn cases where electric motor capacity is given in horsepower, conversil
into kilowatts was done by multiplying by the factor 0.746.

®The latter estimates were given preference over those provided by Fg¢
because of the more disaggregative (although not exhaustive) classification
industries done by Kim and Kwon. The variation across 2-digit industry group
similar in the two cases.

o 2 Appendix B below.

8The values of U™ and CUR are starred in the table for the seven cases.
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TABLE 1

Comparison of Electric Motor Utilization Rate with

Time-Intensity CUR, 1972

Electric Motor
utilization rate

Time-intensity
utilization rate

ISIC No. (per cent) (per cent)
311 9.94 18.32 2.39 26.90 61.44 6.96
{oxe. 3118) 23.47 30.18 20.16 58.81 95.20 85.29
10.69 3.19 16.00* 18.74 17.45 7.85*
Food manufactures 21.00 31.61 18.72 76.54 95.07 35.62
{sxcept sugar and 16.13 32.58 29.60 42.62 52.60 54.79
misc. foods) 17.99% 6.38 30.70 27.85%17.02 48.95
14.90 26.73 27.58 43.55
Average: 19.53 Average: 45.04
3118 18.54 12.29 16.44 40.98 30.41 53.15
Sugar 21.99 12.58 16.23 52.88 45.30 51.82
47.67 19.22 20.04 59.18 65.94 81.58
27.36 37.29 24.86 51.38 60.99 57.72
23.80 17.54 14.01 56.07 35.07 25.75
14.45 10.15 42.15 39.43
Average: 20.85 Average: 49.99
312 10.14 21.81 7.32 26.80 58.22 46.31
Other foods 26.22 8.82 34.36 67.85 47.77 68.49
13.90% 11.73 15.01 9.41*58.32 86.03
7.73 17.61
Average: 15.70 Average: 48.68
313 11.12 13.45 2572 20.55 27.67 59.91
Beverages 13.55 17.85 21.77 26.57 38.93 28.40
10.30% 14.831 16.53 9.64* 22.37 24.63
3.47 8.14 18.19 13.61 19.91 49.24

Average: 14.53

1/

Average: 28.45



314 17.63
Tobacco manufactures 12.79
12.73

4.73

65,93 12.00
10.20 9.75
491 17.32
7.59 6.31

Average: 9.32

321
Textiles

50.27 23.46
41.44 30.06
28.60 21.69
14.14* 22.82
18.18 15.78

37.31
33.57
34.36

6.80

Average: 27.03

322
Wearing apparel

8.06 22.31 11.21
30.14

Average: 17.93

323 39.30 5.17 2.54
Leather & leather
products
Average: 3.88
324 7.30 10.17
Footwear
Average: 8.93
331 33.43 18.34 40.78
Wood & wood products 6.17 28.07 8.21
18.00 19.11 10.36
8.95 15.03 13.78
Average: 18.35
332 8.67 8.56 8.28
Furniture & Fixtures 6.78

Average: 8.07

341 33.81 4.36
Paper & paper products 12.44 13.63

3.82
3.31

18

9.32% 15.79 24.02 8.58

67.17
24.75
35.80
19.80

28.19
26.00
13.35
27.39

Average: 28.10

92.05
80.55
78.36
14.06
65.75

44.85
80.64
46.94
85.94
40.56

Average: 63.90

22.06 49.63 13.93
79.54

Average: 41.29

31.50 13.79 27.57

Average: 24.29

Average: 16.12

73.91
16.82
27.10
20.02

55.62
36.83
69.73
68.19

Average: 43.78

34.71 29.34 28.12
35.04

Average: 31.80

97.81 55.16 20.08
71.26 49.12 20. 41-
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342
Printing & publishing

3561
Wasle chemicals

352
OLhor chemicals

3565
Mubber products

356

] Plastic products

q

\ 361
b Poltery, ete.

! 362
& glass products

Average: 11.90
6.10 17.90 16.37
2.06 17.02 17.85
9.656 9.59

Average: 10.63

12.24 3293 34.56
8.23 17.53 17.87
2.89 19.65 18.68

Average: 17.18

1348 990 3.12
539 9.79 3.78
17.51 30.75 29.13
10.02 12.53 6.13
13.21 9.26 5.76
6.87 8.99 17.98

Average: 11.31

27.93 10.88 5.75
15.21 11.17 8.43
17.04

Average: 13.77

18.64 3.02 12.16

Average: 11.27

2271 27.63 17.07

Average: 19.14

8.03 12.16 16.07

Average: 12.09

19

Average: 50.31

41.74 69.19 45.75
24.65 45.77 16.85
24.40 65.51

Average: 41.73

73.09 86.16 83.56
57.26 51.65 38.72
32.49 24.90 95.37

Average: 60.36

28.09
32.31
82.03
65.46
28.77
27.48

28.12
22.38
80.11
25.29
25.69
28.58

18.91
21.90
42.24
22.83
19.95
25.30

Average: 34.75
85.85 73.23 24.58
54,75 42.99 14.21
46.43

Average: 49.29

39.32 32.22 44.48

Average: 38.67

36.61 b53.78 27.75

Average: 39.01

30.50 48.42 67.72

Average: 48.88



369 6.93 10.31 48.26 26.156 28.30 88.1

Other non-metallic 563 8.82 40.14 17.68 54.70 85.6
mineral products 17.58 30.57 38.17 42.07 92.70 91.7
27.35 89.26
Average: 23.37 Average: 61.64
371 11.74 8.12 8.16 80.90 53.62 60.9
Iron and steel 6.55 17.86 42.57 27.04
Average: 8.49 Average: 53.02
381 5,68 8.33 18.55* 27.21 27.39 14.0!

Other metal products 13.81 20.50 5.97 33.56 62.47 14.6
11.99 17.99 25.18 26.49 27.21 81.3

14.45 20.61 33.98 38.57
Average: 14.81 Average: 35.18
382 3.68 992 791 2214 29.95 27.6
Machinery
Average: 7.17 Average: 26.59
383 530 3.06 9.31 14.87 13.34 38.1
Electrical machinery 814 11.71 15.03 18.78 24.57 46.3
19.65 64.11
Average: 10.31 Average: 31.46
384 10.80 11.81 9.33 19.37 25.58 27.61
Transport equipment 7.14 8.33 26.02 27.48
Average: 9.48 Average: 25.22

All manufacturing: 13.80 All manufacturing: 40.7

more or less intensively than the installed electric motors. In su
mills, for instance, heavy machineries like cane crushers and rolle
are usually being driven by steam engines and turbines rather than
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weotric motors. Another reason is that some manufacturing plants

have major pieces of equipment which require for their operation

direot heat input rather than mechanical or electrical energy. The

Wiming section (kiln) in cement manufacture, furnaces in the metal

Wilustries, and ovens in food manufacturing are examples of such
ulpment, the operation of which is not governed by the actual use
ploctric motors in the plant.

Hince industries vary in the relative significance of electric motor
W vis-a-vis other primemovers and direct heat-using equipment,
Where will exist industrial differences in the relationship between the
slsotricity and time-intensity measures of capital utilization. Having
whwerved from Table 1 that U™ is generally lower than CUR, one
suild make the inference that equipment and machinery not coupled

sloctric motors are being operated a greater proportion of the time

Philippine manufacturing. As is to be expected, however, the
dlsropancies vary across industries, and to a lesser extent across
Wms under the same 3-digit industry.

F'rom the last line of Table 1 the utilization rate of electric motors
4 won to be nearly three times that of installed machinery and

wlpment in “all manufacturing”. If something similar holds true in
Eml.h Korea and the United States, then the interpretation and use
ul the electricity measure to represent the level of capital utilization
# done in the studies cited earlier are inappropriate. However, its
Wefulness in representing temporal changes in the extent of capital
WM In specific industries is not necessarily invalidated.

That the industrial pattern of capital utilization is also not
flected fully in the interindustry variation in electric motor utiliza-
i rutes seems clear from Table 1. Thus, looking at the industry
Mernges, one finds ISIC 371 (Iron and steel) and 341 (Paper and
s products) to have the fourth and fifth highest CUR, respective-
, imong the 25 3-digit industries entered but which are placed close
he bottom end of the U™ spectrum. More generally, the Spear-
i rank correlation between U™ and CUR is computed to be .483,
Wuting no marked correlation. Industries with relatively low ratios
yn 1.8 to 2.3) of CUR to U™ are ISIC 324 (Footwear), 313
yornges), 361 (Pottery, etc.) and 322 (Wearing apparel), while
showing relatively high values (from 4.0 to 6.3) are ISIC 323
ther and leather products), 371 (Iron and Steel), 341 (Paper and
t products), and 362 (Glass and glass products).

{0r primary interest is in establishing, if at all possible, a link
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paired observations on the sampled establishments of the elects
motor utilization rate and time-intensity CUR as listed in Table 1.
priori considerations mentioned earlier and the above observation
industrial differences within manufacturing in the relationship
tween the utilization rates of electric motors and installed capit
suggest the adoption of as detailed a sectoral breakdown as possibl
The industrial distribution of the responding firms allows the estim
tion of the empirical relationship between the two measures for th
2-digit categories and also for some more disaggregative industrié
The results of the regressions are given in Table 2.

It is evident from the table that there exists a strong correlati
between electric motor utilization rate and time-intensity C
among establishments in the same 2-digit industry group. The valu
of the t-statistic indicate significance of the regression coefficients'
the 5 per cent level, except in the regression for ISIC 37 whig
involves only five observations. Likewise, the results for the fin
industry categories considered imply statistical significanc‘e of tk
correlation. The low explanatory power of the regression for certal
industries (e.g. ISIC 3118 and 35) is presumably due to the neglel
of the other influences on CUR touched upon earlier. As a fin
remark on the content of Table 2, the different values of the regre
sion coefficients and test statistics across industries serve to confir
the earlier observation of heterogeneity within the manufacturi
sector in the relationship between the electricity and time-intensit
measures of capital utilization.

Several things need to be pointed out concerning the possible us
of the estimated equations as a means of linking the utilization @
electric motors to the extent of industrial capital use. First, thes
equations are based on a relatively small proportion of manufac
turing establishments operating in 1972 (about 10 per cent)
Although this is not saying that the data used are unrepresentative @
the industry groups considered, one has to exercise caution in intet
preting the results from a small information base. It should also b
noted that the estimated equations have been derived from cros g

industry relationships are stable over time. Lastly, we have used onl
the simplest of possible specifications in (a) assuming a linear form o}
the regression and (b) abstracting from factors affecting the time
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TABLE 2

Estimated Equations from Regressions of Time-Intensity CUR
on Electric Motor Utilization

" | ; 1 tvalue !

Industry 1 No. of ! Equations ' of regression, correlative
: plants , y coefficient icoefficient

71 CUR=14.79 +1.570 U™ 7.21 .656

[ V] 24 CUR= 9.66 +1.811 U™ 6.44 .809

i 16 CUR=14.95+1.637 U™ 4.57 174

14 CUR=21.34 +2.231 U™ 4.27 ST

37 CUR=25.09 +1.430 U™ 3.66 .525

16 CUR=20.88 +1.668 U™ 5.67 .834

5 CUR=117.50+ 8.310 U™ 2.29 .798

26 CUR= 6.99 + 2.076 U™ 5.37 139

i1 20 CUR= 6.66 +1.965 U™ 3.97 .684

118 17 CUR=35.44+ .698 U™ 2.14 484

#13,314 34 CUR=11.20+1.771 U™ 4.74 642

Hal 14 CUR=15.77 +1.780 U™ 4.71 .806

LHY 12 CUR=11.42+1.763 U™ 3.81 170

Ilensity of capital utilization other than the rate of electric motor

The foregoing qualifications would best be accommodated in
re detailed studies of individual industries that will place quanti-
o relationship between the two measures of capital utilization in
vontext of the evolving technological characteristics of each
uitry over time. Until such in-depth studies are actually under-
n, however, we think that our present findings provide a reason-
¥ nound basis for transforming the relatively easily available
trlcity data into a meaningful measure of industrial capital use.

itiric Motor Utilization Rates from Census Data, 1961 and 1967

The examination of possible changes in industrial capital utiliza-
In the Philippines over the postwar period should be of consider-
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able interest in view of the divergent forms of economic polig
‘adopted which intimately affected the manufacturing sector. Pow
and Sicat, for example, are of the opinion that the lifting of impa
and exchange controls in the early 1960s “permitted a fuller utiliz
tion of resources” [10, p. 57] which accompanied the improveme
in resource allocation.® As reflected in the studies of Lampman [
and Williamson [11] however, there has been little recognition of
possibilities of greater utilization of existing capital as a source
output growth in the manufacturing sector.

The electricity measure provides a relatively inexpensive means
representing the time pattern of industrial capital utilization, ava
ability of the necessary data allowing one to derive electric mot
utilization rates for the economic census years 1961 and 1967. Tk
is attempted in the present section together with a comparison wi
the 1972 estimates derived in Section II; however, as will be ma
clear below, the poor quality of the published data renders ¢
results of any such attempt highly tentative. Our objective here}
mostly to provide an assessment of the reliability of available elé
tricity data for use in the temporal analysis of capital utilization
Philippine manufacturing industries which, in turn, will serve as poi
of departure for the subsequent discussion of the improvement
statistical data gathering and publication.

Roughly 80 per cent of the 4,085 manufacturing establishmer
classified in the 1961 economic census as “large” (employing ten
more workers) have reported electricity data, the proportion varyil
significantly across 4-digit ISIC industries. The amount of elect:
energy consumed is provided, ‘“obtained by deducting the quanti
sold from the sum of the quantity purchased and generated by eag
reporting establishment” [3, p. 2213]. Data on electric mota
consist of the number of units and total rated horsepower. To obta
the electricity consumption of electric motors alone, we followed i
method used earlier on our survey data, adopting the estimates gi
in [6] or [7] of the percentage of total electricity consumption di
to the operation of electric motors.

The Economic Census of 1967 [4] provides the same set
relevant data as the 1961 Census, except that the amount of pu

9 See also [12] for a quantitative evaluation of relative allocative efficiency |
Philippine manufacturing industries over the period 1957-1965.
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Mo electricity rather than total electricity consumption is
wpirted,' @ In the absence of more recent information, we made the
wwenary adjustment using the 1961 ratio of total electric energy
Jummimed to the amount purchased by each 4-digit industry.

{omputations were made initially at the 4-digit level, the results
siling some absurd values. Specifically, the following industries
uwed values of the computed electric motor utilization rate greater
y 100 per cent: ISIC 3114, 3117, 3119, 3233, 3513, 3720, 3812,
44 und 3849 — nine altogether using 1961 data; and ISIC 3114,
17, 4121, 3140, 3233, 3320, 3513, 3523, 3812, 3832, 3841 and
44 o total of twelve industries on 1967 data' ' . On the basis of
 observation alone, one can already say that inaccuracy in the
urted data prevailed to a significant degree in both censuses, at
| smong the above-mentioned 4-digit industries.

We made a further assumption that the Census data are unreliable
W other industries where the computed electric motor utilization
\s s more than three times that estimated for corresponding
wilries from our survey data for 1972, This is of course an arbitra-
msumption, but it seems rather inconceivable that utilization rates
| triple in any 4-digit industry from 1961 to 1972. For
parison the phenomenal growth of South Korean manufacturing
lput over the period 1962-1971 has been accompanied by only a
Wling of electric motor utilization rate [8].
'
! Whiat we have done is discard the data that are patently of
{lonable reliability. From the pre-screened set of electric motor
lntion rates at the 4-digit level, averages for 3-digit industries
obtained using value of fixed assets as weight. The results are
nted in Table 3 for the two census years. Immediately apparent
Wiw slgnificant change in utilization levels that seems to have taken
 In several industries from 1961 to 1967. For the manufacturing
¢ ux a whole, however, the observed change in electric motor
lalion rate is quite small (cf. last line of Table 3).

4..'|1m proportion of manufacturing establishments that did not report elec-
y ilaln is also not given in [4].

" It Is noleworthy that certain industries, viz., ISIC 3114, 3117, 3233, 3513,

#anil 1844, exhibit such impossible values of U™ computed from data in both
s A more careful scrutiny of the responses of firms in these industries

sulled for.
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TABLE 3

Computed Electric Motor Utilization Rates from

Census Data, in per cent

ISIC No. Name of Industry 1961
311-312 Food manufactures except sugar 24.0
(exc. 3118)

3118 Sugar 25.2
313 Beverages 28.6
314 Tobacco manufactures 12.6
321 Textiles 271
322 Wearing apparel 19.1
323 Leather and leather products 74
324 Footwear 8.3
331 Wood and wood products 26.0
332 Furniture and fixtures 28.6
341 Paper and paper products 52.4
342 Printing and publishing 14.2
351 Basic chemicals 17.5
352 Other chemicals 11.6
353 Petroleum refineries 14.3
355 Rubber products 23.2
356 Plastic products 16.2
361 Pottery, etc. 13.2
362 Glass and glass products 27.1
369 Other non-metallic mineral products 14.2
371 Iron and steel 15.9

372 Non-ferrous metal *
381 Other metal products 17.3
382 Machinery 11.8
383 Electrical machinery 18.9
384 Transport equipment 11.3
385 Professional and scientific equipment  18.7
390 Other manufacturing 10.5
All manufacturing 19.1

*Census data deemed unreliable
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r Among the 3-digit industries showing increased utilization, ISIC
I (Beverages), 321 (Textiles), 861 (Basic Chemicals), and 362
’lﬂm and glass products) have had the most significant gains. On the
#¢ hand, the following industries appear to have suffered most
n Increased underutilization: ISIC 341 (Paper and paper pro-
l..}, 981 (Wood and wood products), and 322 (Wearing apparel).
are quite a few industries that show little change in electric
i utilization rates from 1961 to 1967; some examples are ISIC
l (Potroleum), 361 (Pottery, etc.), 383 (Transport equipment) and
1) (Other manufacturing), in each of which the utilization rate has
Bungod by less than one percentage point.

I vomparison with the findings of our survey on electricity data
1172 as presented in the preceding section, the utilization rates

ul, paper, rubber, glass, and metal industries are some important
wmples. In a few industries, however, the utilization rates in 1972

toughly equal to, if not actually higher than, those computed for
.rﬁl and 1967.

Ih view of the likelihood that the three sets of utilization rate
wilos are not strictly comparable for reasons indicated earlier,' 2
foregoing discussion of temporal changes in electric motor
lsulion in Philippine manufacturing industries has been confined
m wxamination of observed values for the three years. While we
provided earlier an empirical relationship between the electri-
und time-intensity measures of capital utilization, to attempt an
Splanation of the varying industrial pattern over time of capital
Milsation in the Philippines on the basis of the results presented

would run the risk of being presumptuous, considering the
lWlencles of some of the basic data used.'® It suffices to state here
¥ lnference that the manufacturing sector has not availed of the
wlunities offered by increased utilization of installed machinery
syuipment as a source of output growth. If anything, the utiliza-

"In nddition, the population in our survey consists of firms employing 20
W workers, while that of the Census includes establishments with employ-
ul 10 or more.

'Iuaih data deficiencies notwithstanding, the levels of electric motor

tin for Philippine manufacturing industries as presented in this paper are
Wl 10 be within the range of those estimated for South Korea during
1071, cf. [8, pp. 24-28].
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tion estimates provided in this section indicate an appreciably gre
underutilization of existing capital in 1972 compared to the ead
years 1961 and 1967, Further work seems warranted that
improve the data base for the investigation of past changes in
dustrial capital utilization in the Philippines beyond what we h
done in the present study.

Summary and Concluding Remarks

There are many difficulties, mostly data-related, that have
tended the effort in the present study to link the electricity
time-intensity measures of capital utilization in Philippine manuj
turing industries. Such difficulties pale in significance, howeven
the need to convert easily obtainable information on electric mg
utilization into a measure that can be used directly in evaluating
economic cost of existing capital underutilization and benefits t¢
gained from higher utilization rates. Although admittedly of a
liminary nature which future work of a kind indicated above co
improve on, the empirical results, based on our own survey data
1972, give quantitative expression to the relationship between
two measures of capital utilization for the 2-digit ISIC industries
a few finer industry categories.

Our estimates of electric motor utilization rates at the 3-digit I
reveal a generally substantial understatement of the actual utilizai
of installed machinery and equipment, the latter being about h
times the former on the average. To the extent that such discreg
cies are present, previous studies in other countries that made ust
the electricity measure as proxy for the level of capital utilizaf
have misinterpreted their data. The error, however, does not ne¢
sarily extend to the use of electric motor utilization rates in
senting temporal changes in relative capital use, provided tha
stable relationship holds between the two utilization variables. |
Philippine manufacturing the present study has shown that there.
significant variation across industries in this relationship; hence
assumed equality of the aggregative trends in capital and elecf
motor utilization rates must be viewed with caution.

As mentioned at the outset, the economic censuses of 1961 8
1967 have solicited information necessary for the calculation:
electric motor utilization rates. Based on our examination of
reported data, however, a strong case could be made for some e ii
in improving the collection, processing, and presentation of the el
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Wity data, Particularly worrisome is the likelihood that the tabula-
Mo of the 1961 and 1967 Census data has not ensured the cor-
ppondence in establishment coverage between the rated capacity of
Wlalled electric motors and the consumption data by industry. For
purposen of deriving the electricity measure of capital utilization, it is
W onmnry that these data pertain to the same set of establishments.
i npecific recommendation that we can make here is for the
wsontntion of the two sets of electricity data in a single table in
Wire reports of the economic census of manufacturing.

I'he information needs of industrial policy formulation will also be
sivedd better if a comprehensive source of information on capital
ulligation in the manufacturing industries is provided by the survey
wl manufactures conducted annually (since 1956) by the Bureau of
e lensus and Statistics (BCS). It would be adequate to include the
Wi on electricity data in the questionnaire for the large establish-
sants only as they account already for more than 90 per cent of the
bilal value of fixed assets in organized manufacturing. The BCS or
i Hiontistical Office of the National Economic Development
Authority could also undertake some special studies designed to firm
WP the basis for linking electric motor utilization to the time-
Wlensity of industrial capital use that has emerged from the present
#hinily .

Our nttempt at an assessment of the temporal pattern of capital
Wlligntion in Philippine manufacturing has been hampered by the
uhable lack of comparability among our survey data for 1972 and
Rn {'onsus data for 1961 and 1967. Based on the relative values of
e wlectricity measure computed for these three years, the tentative
swlusion reached is that between 1961 and 1967 sharp changes
wve lnlen place in both directions among certain industries, but that
e overall level of capital utilization in the manufacturing sector
Wiffered only slightly in the two years, from 1967 to 1972; however,
Whiler utilization of existing capital appears to have aggravated in
i major industries and also for “all manufacturing”. The South
Evun experience in the trend of electric motor utilization (which
thlod during 1962-1971) presents a striking contrast.

Il whould be of some interest to students of Philippine develop-
,:‘lll nnd to economic policymakers to ascertain whether such
hsngen over time in industrial capital use as inferred from the ob-
rwl pattern of electric motor utilization rates did occur and if so,

gnin quantitative knowledge on the extent of influence of the
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different policy climate in the past. Looking forward, an even
* important concern is the improvement of existing policy in ord
induce greater utilization of installed machinery and equipm
Philippine industries. These would seem relevant items in
search agenda for the study of increased capital utilization
source of industrial output growth.
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APPENDIX B

Capital Utilization Rates from Survey Data for 1972
(in per cent)

Weigh
ISIC No. Name of Industry Simple average mean of
of CUR by assi

gié Food manufactures iggg gi '_;;
313 Beverages 40.04 50.0
314 Tobacco manufactures 26.41 52.6
321 Textiles 57.93 69.0
322 Wearing apparel 38.51 64.6
323  Leather and leather products 24.29 26.7
324 Footwear 14.96 17.0
331 Wood and wood products 35.31 65.1
332 Furniture and fixtures 35.72 36.2
341 Paper and paper products 51.84 67.5
342  Printing and publishing 40.87 © 499
351 Basic chemicals 53.62 67.4¢
3562 Other chemicals 32.29 45.1,
363 Petroleum refineries 67.49 65.7¢
355 Rubber products 37.70 69.
356  Plastic products 37.93 38.41
361 Pottery, etc. 39.01 46.5
362  Glass and glass products 46.09 63.2
369  Other non-metallic mineral products 67.72 75.96
371 Iron and steel 50.19 54.31%
372 Non-ferrous metal 34.94 35.08
381  Other metal products 36.18 317.88
382 Machinery 31.38 52.28
383  Electrical machinery 37.99 44.94
384  Transport equipment 23.88 26.46
385  Professional and scientific equipment 63.64 78.92
390  Other manufacturing 29.13 42.45

All manufacturing ' 41.61 61.74
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