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1. INTRODUCTION

There is growing realization among development economists that underutili-
zation of existing capital is a current problem more usual than exceptional in the
less-developed countries (LDCs). If saving is hard to come by and most capital
equipment and machinery have to be imported, it is a paradox of no small signifi-
cance that the typically capital-poor, foreign-exchange-constrained LDC should be
observed to have quite a number of industries with substantial excess capacity.

To be sure, several hypotheses have been advanced in recent years seeking to
rationalize such evidence of low capital utilization — upon which are based the
policy recommendations made. Invariably, however, studies on industrial capacity
utilization in the LDCs draw attention to the very real need to understand more
fully the problem and implement policy measures to reduce excess capacity.

General knowledge of the extent of capacity underutilization among Philippine
industries for the recent years is at best impressionistic. Although a few scattered
inquiries have been made by certain industrial associations and government offices,
there is an absolute lack of published information relating to recent levels of indus-
trial capital utilization. Some time ago, the present writer conducted a sample
survey of capacity utilization among manufacturing establishments for 1961.1 Al-
though affected by both conceptual and statistical difficulties, the results of that
survey would seem to provide the only comprehensive picture for any year of
capacity utilization in the Philippine manufacturing industries.

In Section 2 of this paper, we make use of the survey findings for 1961 and
relevant data from, among others, the /1969 Anniwl Survey of Manufacturers to
estimate capacity utilization rates among 2-digit ISIC manufacturing industries for
1969. Section 3 gives some indication of the benefits foregone due to the existence

==

*A major part of this paper was written during the author’s stay at the Institute of Develop-
ing Economies in Tokyo as guest researcher in June-July, 1972. Thanks are due to the staff of
the Statistics Division and Professor Yukio Kaneko of Chuo University for the hospitality given
the author, and useful discussion on this and other subjects. Some portions of the paper are
drawn from [3]: Miss F, Santos provided able research assistance. The regression work of the
study was done at the U.P. Computer Center.

'See [1] and [2].
29



of manufacturing excess capacity in 1969. An attempt to explain quantitatively
industrial capacity utilization using 1961 data is reported in Section 4. Section 5
argues the case for a more meaningful interpretation and measurement of capital
utilization for the LDCs, which has implications for the information needs of
policy-making to influence utilization. The concluding section draws attention to
the relative neglect, in discussions of Philippine industrialization, of policy effects
on the extent of capital use.

2. ESTIMATES OF 1969 CAPACITY UTILIZATION RATES

The underlying assumption used in deriving capacity utilization estimates for
1969 is equality in 1961 and 1969 of the ratio of installed capital stock to capacity
~ output, both in real terms, for each 2-digit industry.? The capacity utilization rate
for any industry, i, is then expressible in terms of the 1961 and 1969 current values
and prices of capital and actual output; and the capacity utilization rate for 1961.

More specifically,
i i k i
) i i Yoo K1 Peo P61
Yso = Uer | 3 i X o
69. Yﬁl 61 69
_ where, for each industry i,
Ul capacity utilization rate in 1969
69 y
YI61 = value in 1961 prices of actual output in 1961
g9 — Value in 1969 prices of actual output in 1969
K:s 1 book value of equipment and machinery on J an. 1, 1961

.*Fixed capital-capacity output ratio is used in the estimation of industrial capacity utili-
zation in the United States by the National Industrial Conference Board, Federal Reserve Board
and Fortune magazine [10, p. 12n].
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K¢9 = book value of equipment and machinery on Jan. 1, 1969
P¢; = 1961 wholesale price index of output
so — 1969 wholesale price index of output

Ug; = 1961 capacity utilization rate

and
K oy ; ; :
Pg; = wholesale price index of machinery and transportation equipment
in 1961 :
13
Peo = ?vh;:g;s;le price index of machinery and transportation equipment
in

Data for Y, and K¢, were obtained from the 1961 Economic Census, for L
and K¢, from the 1969 Annual Survey of Manufactures® and for P from the
Central Bank Statistical Bulletin.* The survey on 1961 manufacturing capacity
utilization referred to earlier provided data for Us;. Values of P! were computed
from Central Bank data on the general wholesale price index of domestic products
sold in Manila. Averages of the CB price indices for the 4-digit SITC commodities
were taken, using 1961 value of products sold as weights to obtain the price index
values for the corresponding 2-digit ISIC industries. These data are shown, together
with the computed capacity utilization rates for 1969, in table 1.

. Before commenting on the computed levels of capacity utilization for 1969, a
brief description of the derivation of the 1961 estimates is in order. In addition to
actual production data for 1961, three kinds of information were elicited from
sampled establishments in the survey, each providing a measure of capacity output:
(1) the maximum monthly output actually produced in 1961; (2) the maximum
level of production, given the input and output prices in 1961, as estimated by the
production manager; and (3) the capacity utilization rate in 1961 as determined

3In either source, only for “large establishments-employing 10 or more laborers in [4] and
. 20 or more in [5] - are the required data available. Since establishments with eleven to nine-
teen employees produce only a small portion of total manufacturing output, such difference in
definition can be tolerated for the purpose of this study.

*The Central Bank wholesale price index of machinery and transportation equipment is also

used by the National Economic Cd\mcil (NEC) as deflator for durable equipment in the
national income accounts. '
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(subjectively) by the production manager. Three measures of capacity utilization
rates can thus be obtained for each responding establishment. However, very few of
the responding establishments in fact gave all the information; it turned out that
the two or three values of utilization rates so computed were in most cases very
close so that the scope for personal judgment in choosing the final estimate was
rather limited.

A quick glance on the second and last columns of table 1 reveals the generally
higher rates of underutilization in 1969 compared to those observed in 1961. Only
5 of the 20 2-digit industries show higher rates of capacity utilization in 1969, and
not by significantly wide margins at that. The decline in utilization rates from 1961
to 1969, on the other hand, are quite dramatic in most cases, e.g., in Food Manu-
factures (ISIC no. 20), Beverages (21), Footwear (24), Furnitures (26), Leather
(29), Chemicals (31), Nonmetallic Products (33) and Machinery (36).

Such findings are highly interesting, especially if one views the existence of
industrial excess capacity to be largely policy-induced. The year 1961 was part of a
transition period in the Philippine economy when controls on imports and foreign
exchange adopted in the preceding decade were gradually being lifted. The succeed-
ing years witnessed also the thrust of economic policy shifting away from tax-
exemption privileges to the use of government credit subsidies and protective tariff

- as incentives for rapid industrialization. To the extent that the assumptions under-
lying the derivation of the 1969 estimates of capacity utilization are valid,’ the
major implication of the results would seem to be that the implementation of the

. latter policies served to. promote greater excess capacity for the manufacturing
sector in general and the 2-digit industries mentioned in the preceding paragraph in
particular. This conflicts with the conjecture made by Power and Sicat “that de-
control permitted a fuller utilization of resources” [11, p. 57], which accompanied
the improvement in resource allocation. There is need to probe this matter more
" deeply to see whether or not the discriminatory aspects of recent government
policy are complementary to the industrial priorities in the overall development
strategy. For example, if the promotion of export-oriented industries is of primary -
concern to economic planners, the question may properly be raised whether or not
actual policy relating to government lending and effective tariff structure in fact
induces greater utilization of existing capital. The possibility cannot be ruled out,
of course, that capacity is being augmented through government subsidy without
consideration of the extent of capital use of the recipient industries, which may
find it advantageous to hoard capital. ’

3.- BENEFITS FROM FULL-CAPACITY OPERATION

It is unquestionable that excess capacity represents a waste of the typical LDC’s

5If the degree of capital intensity decreased from 1961 to 1969 as a result of better
resource allocation, Ug o would be higher than the computed levels.
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scarce resources; namely, capital and foreign exchange. There are economic benefits
foregone as a result, for example, in terms of the additional output producible,
given that complementary noncapital inputs are available. Most LDCs are labor-
surplus economies with high rates of unemployment, and, hence, increasing the
utilization of installed capital equipment and machinery would reduce the number
of unemployed and presumably also the inequality in the distribution of income so
characteristic of present-day LDCs. Finally, there are dynamic gains from higher-
capacity utilization in terms of the higher growth rates of the economy in sub-
sequent periods due to the de facto increase in saying rate and/or capital producti-
vity [14].

Elsewhere [3], I have made some rough calculations of the effects of a hypothe-
tical full-capacity operation of Philippine manufacturing industries in 1961,
assuming that fixed production coefficients prevailed. The same procedure may be
followed in determining the quantitative benefits foregone in 1969 due to the
existence of excess capacity. The important qualification has to be made that
interindustry relations expressed in terms of forward and backward linkages,
although providing the mechanism for the expansion of output among inter-
dependent industries, could prevent the simultaneous attainment of full-capacity
operation in all industries due to possible bottlenecks in input supply and;’or
product demand.

One implication of the magnitude and pattern of manufacturing capital under-
utilization found to prevail in 1969 is that, if it had been possible to raise by one
percent the rate of utilization in each 2-digit industry, the overall effect on manu-
facturing output would be an increase in value by P203.4 million (in 1969 prices).

An extreme but interesting possibility to consider is where 100% capacity utili-
zation were achieved. In such a case, the value of manufacturing output would have
been higher by P9,466 million, or by 87% of the actual value in 1969. Assuming a
fixed value added ratio to value of output of .445 based on the actual figure for
1969, it would have meant ceferis paribus an increase in national income by about
P4,212 million, which is approximately 15.2% of its actual value in 1969.

Full-capacity operation in the manufacturing sector in 1969 would also have
meant absorption of about 351,000 unemployed laborers into gainful employment.
This represents roughly 40% of the openly unemployed labor fatce; alleviation of
" urban unemployment, however, would be to a much greater extent in view of the
concentration of organized manufacturing activities in urban areas.

It is to be noted that such increases in output and employment are obtainable
without any cost in terms of the real resources of the economy. Additional saving
does not have to be generated and there i$ no need to set aside scarce foreign
exchange to import capital equipment and machinery, because they have been
purchased and installed. It is not entirely without basis, therefore, that people tend
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to associate low levels of capacity utilization with industrial inefficiency. In a
capital-poor, foreign exchange-constrained economy it does constitute a most
visible manifestation of resource wastage.

4. DETERMINANTS OF EXCESS CAPACITY

It seems clear that proper understanding of the existence of excess capacity in
the LDCs can be gained only by due consideration of the factors influencing the
decision on the part of producers to underutilize existing capital stock. Such under-
standing is necessary in the reformulation of policy to induce greater utilization of
industrial capital.

The reasons for capital underutilization cited in industry studies in the LDCs
are varied, though not unrelated: lack of raw material inputs (especially imports),
shortage of skilled labor, inadequate demand, competition from imports, over-
crowded industry, uneconomic scale of operation, etc. Each represents a shortage in
either input supply or product demand. Clearly, only a proper identification of the
specific factors that bear heavily on the capital utilization problems of each indivi-
dual industry could provide the necessary guide to a rational policy or planning
effort.

In an attempt to gain quantitative knowledge on the extent to which Philippine
manufacturing industries conform to these explanations, I did some regression ana-
lysis of the available data pertaining to the 2-digit ISIC industries. Due to data’
limitations, only proxy variables were used for the supply and demand conditions
which are supposed to prevent or encourage attainment of full capacity. Data for
the following explanatory variables, each expressed as a percentage of industry
sales, were obtained from the UP-BCS Interindustry Relations Study as reported in
[9]:

( 1) imports of raw materials,

( 2) wage cost,

( 3) profits,

(' 4) exports of the product,

(' 5) competing imports, and

( 6) indirect taxes and.less subsidies.

Some additional variables used to explain the level of capacity utilization are:®

( 7) dummy variable on product durability,
" ( 8) average size of firm,

( 9) economic life of equipment,

(10) capital intensity, and

. (11) rate of return on fixed assets.
R

®Data were obtained from [1]and [4].
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There are standard, intuitively appealing interpretations to the presumed
direction of effect of the above variables on industrial capital utilization. Some of
these are discussed by Winston [14], who also offers some novel ways of looking at
the relationships based on the institutional forces at work in the country of his
study (Pakistan). It is not necessary here to enter into such discussion because the
explanatory variables listed above, except for the last two, did not turn out to have
significant correlation to the average capacity utilization in 1961 of Philippine
manufacturing industries at the 2-digit aggregation level. Of the multitude of re-
gressions run involving different combinations of these explanatory variables, the
only result worth reporting is the following:

CU = 404 + 469CC + 10.0PR
(3.19) (3.78)

=2
R = 418 § = 917 DW. = 235

~ where CU = percent capacity utilization, CC = ratio of net. value of total capital to
value of capacity output and PR = ratio of profits to net value of fixed assets.
(Numbers undemeath the regression coefficients are their t-values.)

Marris [8] has developed a cost adjustment explanation to the positive relation-
ship between capital intensity and capacity utilization, which may be valid at the
. level of the firm. In the present context, it is rather disturbing that the less capital-
intensive industries suffered from excess capacity relatively more, at least for 1961.
If it had been the case that underutilization of capacity was caused by an unfavor-
able policy environment, then the more labor-intensive industries were the ones
adversely affected — a perverse penalty — indeed an economy characterized by
surplus labor. \

We may also note here that firms owned and/or controlled by foreigners tend
both to adopt capital-intensive processes, and to operate at high levels of utiliza-
tion. The first has been the result of factors having a profound effect on techniques
brought in with foreign investment. The second arises possibly from existing
arrangements of foreign firms (.e.g., with affiliates abroad), concerning purchases of
material inputs and sale of their products. -

The influence of the profit rate is expectedly positive: firms with higher rates of
‘return are more able to realize other objectives (e.g., higher sales, growth rate, etc.),
with greater utilization of capacity. Again, we may note that foreign firms are
* known to earn relatively higher profits compared to Filipino producers [16].
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Although the t-values imply statistical significance of the coefficents, less than
half of the variation of utilization rates is explained by the two explanatory varia-
bles together. This suggests, in conjunction with the very limited success of the
entire exercise, that the data set used in the regression analysis is at best inadequate,
and that information beyond what is currently available would be needed to further
our understanding of the problem of underutilized capital in Philippine manufac-
turing.

The most striking limitation of the data used above is the high level of aggre-
gation (to the 2-digit ISIC), which has been resorted to on account of the absence
of a more disaggregative set of comparable data. With wide differences in levels of
capital utilization exhibited by firms belonging to the same 2-digit industry,” the
information loss associated with averaging utilization rates becomes substantial,
reducing the effectiveness of regression analysis to discern actual correlations with
the explanatory variables. Moreover, the choice of explanatory variables was also
hampered by data availability, some of them being merely proxy variables only
remotely related to the cost and demand factors they are supposed to represent.

Ideally, the basic information for the analysis of capacity utilization should
pertain to the individual establishment, inasmuch as different firms might be sub-
ject to different conditions constraining their decision on the degree of capital
utilization. This would allow recognition of causes of excess capacity common to
all firms in the industry and those peculiar to one or a few firms. Such microdata
for Philippine manufacturing are unfortunately not available at present.

The suggestion has been made in [3] that a capacity utilization survey would be
necessary to obtain an adequate data base for the explanation of the magnitude and
pattern of excess capacity in Philippine manufacturing. The collection of new data
through a survey always requires the commitment of resources having opportunity
costs that must be equalled at least by the beneffs to be derived from the under-
taking, which in tumn is dependent on the extent to which the information needs
for pblicy-making are met. Much thought should be devoted, therefore, to the
decision on the kind of information to be elicited from the respondents of the
survey, in the present case, manufacturing establishments. For one thing, the survey
questionnaire should be designed to complement the quantitative information
about the sampled establishments already available from the Annual Survey of
Manufactures. Moreover, the questionnaire must reflect the main rationale for the
survey, which is to find out why scarce capital is underutilized.®

Fifteen of the 20 2-digit manufacturing industries have values of the range of capacity
utilization rates among establishments sampled exceeding 20%; 9 have over 30%. For values of
the coefficient of variation, see table 1 in [2, p. 210].

8Some suggested questions for the capacity utilizations survey are given in [3, pp. 12-14].
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- 5. ALTERNATIVE DEFINITION OF CAPACITY UTILIZATION

This far we have not paid close attention to the concept of capacity output
involved in the measurement of capacity utilization. It may be observed from the
method employed in deriving the estimates of capacity utilization rates for 1961
that capacity output has been taken to mean some desired level of production.
Excess capacity then represents the deviation of acfual production from the desired
level of output. It stems from unanticipated difficulties in product demand and/or
supply of inputs, to use the apt terminology of Winston [15]. It is well known,
however, that capital equipment and machinery are left idle part of the time on
account of the anticipated characteristics of the market. For example, “building
ahead of demand” in industries subject to economies of scale would imply some
expected excess capacity (at least in the early stage), which is built in the invest-
ment decision. So would be the case where the market is characterized by regular
peakload demand cycles (e.g., electricity generation) and seasonality of input
supply (e.g., sugar cane milling and other agriculturally based industries). To be
exhaustive one should also include as a source of anticipated excess capacity the
day-night dichotomy in labor availability and pricing, less evident as a factor in
capital underutilization but which is actually responsible for a large portion of the
“total time that installed capital equipment and unutilized machinery.

Within such anticipated constraints in production there is some optimal
(desired) level of output to be aimed at but which may not be achieved in actuality,
because of unanticipated changes in market conditions as discussed earlier. The
concept of capital utilization used so far has to do with the extent to which actual
production approaches the desired level rather than the maximum technologically
feasible. The question that arises is: Shouldn’t the critical scarcity of capital in the
LDC suggest an interpretation of capacity utilization that considers the technolo-
gical maximum level of production as full utilization? As Winston has cogently
argued [14], development policy must be concerned not only with correcting the
divergence of actual production from the desired level but also with raising the
latter to the maximum by the reduction of obstacles (provision of incentives); so
that intended capital underutilization can be minimized,

There is at present no available information that could provide the basis for
determining the maximum extent to which our manufacturing industries are
capable of increasing.output, given the existing stock of capital, if industrial policy
‘were made conducive to greater capital utilization. The presumption has to be that
the benefits in terms of higher output, employment and growth would be consider-
able; the results of the earlier calculations based on a less stringent definition of
excess capacity would certainly be magnified.

On the measure of capacity utilization so defined, obtaining the length of time
that capital is in use (relative to the period of “continuous” operation with allow-
ance for the normal fime of repair and maintenance) seems a more manageable t_.ask;_
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than the determination of actual output relative to the maximum attainable, in
view of the likelihood of different product-mixes among different establishments
belonging to the same industry and temporal changes in product-mix of even the
same establishment. Such proportion of time as a measure of capital utilization has
- the added advantage of being easier to compare among different industries, in
different countries and at different time periods. That it is also an imperfect opera-
tional measure can be seen from the ambiguity introduced by changes in the inten-
sity of capital use over time, and differing levels of utilization among the various
components of capital equipment and machinery within the same plant.

It would be most useful if the survey on capacity utilization mentioned earlier
can provide information on how far the desired level of capital utilization differs
from the maximum that could be attained. Moreover, the deviation of actual utili-
zation from the desired level should also be disclosed by the survey results. Finally,
and most importantly, the specific reasons for the divergences among the three
utilization levels (actual, desired and maximum attainable) in each responding
establishment should be established. Clearly, the nature of the policy implications
of the findings of the survey will be determined by the relative importance in the
existence of excess capacity of anticipated/unanticipated difficulties in product
demand/input supply.®

6. CONCLUDING REMARKS

Analytical studies of postwar Philippine economic development have been con-
cerned mainly with the allocative effects of economic policies adopted during the
period. The system of import and foreign exchange controls of the 1950s has been
roundly criticized for the distortions it created in both factor and product markets.
In the decontrol period of the 1960s, with tariff and government-lending policies
assuming greater importance, recent research purports to show that modest im-
provement in resource allocation took place [12].

Surprisingly, little attention, however, has been given to the degree of industrial
capital utilization over the years.'® The tentative evidence presented in this paper
shows that excess capacity in the manufacturing industries has generally increased
from 1961 to 1969. More conclusive findings must await the results of a survey on

*The importance of prevailing night-day wage rate differentials has been suggested in some
recent studies for Pakistan [14] and Colombia [13]. If the same is found true for Philippine
industries, then purposeful reform of labor legislation will seem necessary to increase the
.amount of shiftwork at night, and, hence, capital utilization. Given the severe problem of urban
unemployment in the Philippines, it is inconceivable that workers’ preferences for daytime
work would be responsible for the existence of substantial excess capacity in manufacturing
activities.

'%The Power-Sicat study alluded to earlier seems to be the only exception.
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capacity utilization, which should also provide information on the specific causes of
capital idleness and delineate the scope for policy in promoting greater utilization
of existing capacity. At any rate the reexamination of past and present instruments
of development policy (generally considered highly discriminatory) should be made
not only for their effects on capital allocation but also on the extent of capital use.
Clearly, both inefficient allocation and underutilization of capital stand in the way
of achieving the maximum growth rate of the economy and other benefits.'!
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